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THE LANCASHIRE WATCH COMPANY. | 

THE watchmaking industry is one of those which | 
has been more harassed by foreign competition than 
any branch of manufacture for which English 
workmen have been noted. Years ago the cheap 
labour of Switzerland cut into the English trade, | 
and introduced a most undesirable element of com- | 
petition, from the manufacturers’, if not from the 
users’, point of view. The better classes of watches, | 











account we gave of the Waltham watchmaking 
machinery which was exhibited at the Inventions 
ixhibition. A well known English watchmaker, 
in a prize essay on the horological exhibits at that 
Exhibition, referred to this matter, and we cannot 
do better than quote his remarks as an introduction 
to the present description of works which constitute 
the most serious effort yet made to compete with 
the American factories. 

‘*Entering the exhibition,” said Mr. OC. J. 
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however, were still of English manufacture; the 
cheaper trade, as a rule, being left to the Swiss 
operatives. During later years a more serious 
element of competition has arisen in the American 
factory system of manufacturing watches. The 
names of the Elgin and Waltham Watch Companies 
will at once occur to our readers, whilst the Water- 
bury Company introduced an entirely new element, 
in the shape of an extremely cheap watch. For long, 
British watchmakers sturdily held to the opinion 
that their own work could never be competed with 
by anything which was the product of machinery, 
and judging by our own notions of mechanical 
appliances, no doubt this opinion was correct. But, 
of late, the watchmaking machine tools have been 
brought to such wonderful perfection in America, 
that good timepieces have been produced at a 
price with which the hand industry could not 
compete. Our readers will remember the very full 
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Hewitt, in the essay referred to, ‘‘ by the main 
entrance, a careful observer may see two cartoons, 
bearing on the subject on which we are specially 
engaged. Side by side are placed representations 
of the watchmaker plying his few crude tools, and 
the modern watch factory, with its apparently end- 
less rows of machine tools and operatives. To the 
watchmaker who has passed through the typical 
English training, the sight of the former cartoon 
recalls memories of the heartaches he has ex- 
perienced in surmounting the difficulties with 
which the path to excellence is strewn. A feeling 
of mingled sorrow and reverence creeps over one— 
reveretice, as one pictures the familiar little room, 
studiously set apart for the operations of a possible 
John Harrison; the small curtained window, in 
front of which is a narrow board, at which sits the 
artist in watchmaking, surrounded by all the care- 
fully arranged tools he plies with such a senaitive 





‘and highly-skilled touch. What disposition so 
ignoble not to do reverence to the man who, without 
other assistance than that got by his dearly-bought 
personal qualifications, is able to stamp his own 
individuality on the unsympathetic metals? Is not 
this reverence naturally mingled with sorrow as one 
turns to the factory cartoon, remembering that the 
principal object of the engineering watchmaker is to 
dispense with manual skill? Although we regret 
this from an artistic — of view, and may fear 
that in adopting machinery we are reducing the 
probability of discovering other John Harrisons, 
yet, as commercial men, we must needs admit the 
superiority of a system by which (to take the esti- 
mate of its supporters) a watch can be produced 
more accurately, and more economically, than by 
hand labour.” These words were penned by one 
who had been himself trained as an operative 
watchmaker, and who is now a principal agent in 
introducing into this country the machinery which 
we cannot doubt is to displace hand labour almost 
entirely in the watchmaking industry. The author 
is now the works manager and chief mechanical 
designer to the Lancashire Watch Factory, working 
under his brother, Mr. T. P. Hewitt, also a watch- 
maker bred to the English trade, and the managing 
director of the company. 

In the present article we propose to give, as far 
as space permits, a full description of the methods 
of operation in some of the principal branches of 
the manufacture of a watch by machinery. In the 
works we deal with full advantage has been taken 
of American experience. Many American machine 
tools have been introduced, and, happily, Messrs. 
Hewitt are not too stiff-necked to profit by the 
lessons that have been learned in the United States; 
as they are, at the same time, honest enough to 
acknowledge their indebtedness to the splendid 
mechanicians of New England. They have, how- 
ever, gone further, and in many respects have 
improved on the Transatlantic designs. This is no 
more than might be expected ; for fresh minds, well 
versed in the subject, seldom fail to make some 
advance in dealing with mechanical appliances of so 
complex a nature as watchmaking machinery. 

Prescot, as many of our readers are doubtless 
aware, has been for long a chief centre of the watch- 
making industry of England. Of late years, how- 
ever, the town has fallen upon evil times, owing to 
the competition referred to; but it is ho that 
the splendid factory which has been built in the 
town—and which is now in working order, turning 
out a large number of watches weekly—will 
inaugurate a new era of prosperity. In Fig. 1, 
on the present page, we give a plan of the factory 
as it existed at the time of our visit, and in Fig. 
2, on the next page, will be found a plan of the 
factory as it will exist whon the enlargements pro- 
posed have been completed. No doubt our readers 
will have noticed in the daily press accounts of an in- 
augural ceremony, or festival—for the function 
extended over three days—which took place a short 
time ago. Shortly after this festival was over, we 
received an invitation from the management to 
visit the works; taking advantage of which, we 
spent several days in going through the estab- 
lishment, and we may say, in passing, that we 
have seldom experienced a greater mechanical treat 
than in examining minutely some of the most 
beautiful machine tools it has been our lot to meet 
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with. Without further preface, we will proceed to 
give the results of our investigation, 

It will be understood, of course, that we do not 
propose giving a detailed description of the whole 
manner in which the movement of a watch is made; 
that would require a volume rather than an article 
of the length our space allows, As before stated, 
we shall only touch on salient points. 

At the present time, the Lancashire Watch Com- 
pany makes three chief descriptions of watches, all 
of the English lever type. There is, first, the key- 
winding, full-plate, fusee movement; second, the 
full-plate, going-barrel movement, either key-wind- 
ing or keyless; and third, }-plate, going-barrel 
movement, either key-winding or keyless. These 
standard types are made in different sizes and 
different qualities, but all, in general principle 
of design, are the same, the price being regu- 
lated by the amount of finish and number of 
— and, of course, the quality of the cases. 

"he company has carefully abstained from making 
radical departures in the design of the watch ; in this 
respect alterations have not been necessary, as the 
management has not seen its way to improve, to 
any marked extent, on the best design of watch 
now in use. There are, indeed, some alterations in 
detail, but the law of the survival of the fittest has 
stood good in this respect, and the modern English 
lever watch is a selection, or survival, from a long 
and varied experience. It will, therefore, be seen 
that the great interest from a mechanical point of 
view of the Lancashire Watch Company’s works 
does not lie in the watches themselves, but in the 
method of manufacture. It may be said in passing 
that the watches now made by the company are 
founded on the type of watch manufactured by the 
late firm of Messrs, Wycherley, Hewitt, and Co., 
which may be described as the parent firm of the 
present company ; the latter being an amalgamation 
of a number of firms established in Prescot on the 
old lines. Machinery has been used in the manu- 
facture of parts of watches in England for some 
years past; but the complete factory system as 
applied to the manufacture of the entire watch 
has never been carried to its fullest extent, as in 
the case of the big American works, and now in 
the Lancashire factory we are describing. 

As we can only take example parts of the watch, 
we will commence with the pinion-making machi- 
nery. Our illustrations on page 4, Figs. 3 and 
4, give two general views of the pinion-making 
department, the position of which may be seen 
on the right-hand side of the big room in the 
plan, Fig. 1. Our illustration, Fig. 5, annexed, 
explains the various operations in the produc- 
tion of a pinion. The blank is formed from 
wire which runs from 0.050 in. to 0.140 in. in 
diameter, the lengths to form the blank being cut 
offin a power press. This gives, of course, a cylin- 
drical blank, and the first operation is rough-turn- 
ing, as illustrated in Fig. 5, and a small centre is 
made, as shown. This operation is carried on by 
means of a three-spindle lathe, which we illustrate 
in Figs. 6 and 7, on page 5. Fig. 7 is a general 
view of this pinion roughing-out lathe, taken from 
a photograph. Although the first operation in 
machining the pinion is known in the trade as 
“rough turning,” it is a very different thing to 
roughing out, as the engineer understands it, even 
for the finer work that usually comes within his 
province, for the operator has to work within a limit 
of so in. (0.0008 in.). This is the maximum 
error admissible, and when it is stated that the 
subsequent operations depend on the accuracy with 
which the work is done in this stage, it will be 
easily understood that great care has to be taken to 
avoid any discrepancies in workmanship. For the 
finishing cuts an automatic machine is sed, and if 
the blank is not accurate it would break or bend in 
turning. In the roughing-out operation the piece 
is held in a spring chuck by its larger part, and so 
a heavy cut can be taken; but in the subsequent 
operation performed by the automatic staff lathe 
(to which we shall refer. later), the work is held by 
its own centres, and in order to avoid damage to 
these, extreme delicacy in handling has to be ob- 
served. 

The blank is placed in the roughing machine by 
hand, and chucked by means of a treadle action, 
which operates springs, and at the same time 
starts the lathe. There is a double slide rest, and 
one cutter rough cuts the point, and then finishes 
the point absolutely, the angle being 60 deg, This 
painting operation is performad by a cutter, which 
is placed in the tailetock spindle, the cutter being 








ground to the requisite angle of 60 deg. by a 
special machine. As attendant there is one girl to 
each of these lathes. The latter have been designed | 
especially for the work by Mr. C. J. Hewitt, the | 
works manager, and are protected by a patent held | 
by the company. The lathe head is the essential | 
part, which is new. It should be noted also that | 
the second point to the pinion is cut in this lathe 
as a separate operation. 





Fig 2 





spindle be pressed towards the tailstock, it causes 
the jaws of the split chuck to close. There are in 
the chuck spring disc six springs not shown in the 
illustration, although they are shown in the section 
of the capstan rest lathe, to be dealt with later on. 
These springs keep the push spindle forward and the 
jaws of the chuck closed as required, but when the 
operator puts the treadle in motion he draws back the 
push spindle against the reaction of the springs, and 






































io “A 
! bor: 
Cerin ; oat 
pra 
“bi pad } 
pe ie 


















































\ 
1 





= 
SrTroRnmiées 





._o@ a 



























































oe 





























—— 
ey 


ie 
































(| 











Li 











lI FIRST FLOOR PLAN via 
Has. a 
| =] Fl 




















— EFS a 





ee 
MithA 


























Fig... ROUGHING oUT 1 cur 2 cur 
a eS 
be —+ J en | b+——_—+ 
or 
38? cur 4™ cur 5! cur TEETH CUT 
—4 kl oa 
TH La TH 
6™ cur 7& cur 8™ cur HARDENED 
~s ff = =< Fy—> <a LEAVES POLISHED 
' { | Ano 
———" — i, x SET TRUE 
TURNED UNDER POLISHED 
WHEELS PINIONS 
<a aa MOUNTED paceo 
its, are ear. 
EP oe ee 
$760 














Referring to our illustrations, Figs. 6 and 7, page 
5, it will be seen by the former, which is a sectional 
view, that the wire (not shown in this view) 
is held by a split chuck. The lathe is known 
as a three-spindle lathe. The distinguishing fea- 
tures are, first, its automatic action, and secondly, 
the fact that the lathe itself provides for the pinion 
being exact to length. In chucking the work the 
operator presses down on a foot lever, which is not 
shown in the illustration, but which projects below 
the work bench. This action, through the two 
levers which are shown, disengages a friction cone, 
which is seen inside the driving cone; the latter 
then runs loose. A further motion of the treadle 
brings the friction cone into contact with the chuck 
apring disc, This disc ia connected to the push 
spindle, which has at ita end a trumpet mouth, or 
female cane, by which the jaws of the aplit chuck 
are closed, #0 as to grip the wire, If the push 





thus causes the spring jaws to open. It will, there- 
fore, be seen that the split chuck itself does not 
move, and this is a very necessary feature in the 
machine, so as to preserve an invariable length to 
the work. The split chuck is held in its place by 
being screwed to what is known as the draw-u 
spindle, which is the inner or third spindle. of the 
lathe as shown. 

We now come to the staff lathe, which performs 
all cuts except teeth-cutting from 1 to 8. This lathe 
is shown by Figs. 8, 9, and 10, on page 5, these 
views being respectively an end view, a Bont eleva: 
tioj, and a perspective view. There is an autor 
inatic feed to this machine, sa that while one piace ig 
keing turned, the person who attends to the wark oan 
putthe next piece jnacarrigr, The main feature of 
the staff latho is that it turns the work from jt own 
centres, which experience hae proved to be the only 
way to seoure the necessary truth, A pulley 
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running loose on one of the spindles has a catch-pin 
which engages with a carrier on the pinion, thus 
imparting motion to the pinion. A slide rest with 
longitudinal and transverse motions obtained from 
the camshaft, carries the cutter, which passes along 
the arbor and out along the face, and then returns 
free of the work to its original position, where it 
stops until another pinion is inserted, and the 
operating treadle is again depressed. The spindles 
holding the work are automatically locked during 
the turning operation, and are free when the work 
is being inserted. Arrangements are also provided 
for taper turning and micrometer readings for 
setting the tools. 

The next operation to which we make reference is 
that of cutting leaves, or teeth, in the pinions. By 
reference to Fig. 5 it will be seen that after the 
fifth cut the cylindrical part has teeth cut in it, 
thus forming it into a pinion. The operation is 
performed by a milling machine, carrying three 
cutters on one spindle. This is illustrated by three 
views in Figs. 11, 12, and 13, page 8, but no 
cutters are shown in place. The first of these 
is a saw which puts a number of slits in the pinion 
corresponding to the number of teeth required. 
The second cutter trims up the slits to an approxi- 
mately correct shape, the third cutter giving them 
the exact shape. All the operations are automatic, 
one girl having five machines under her care, she 
only having to put the pieces into the machines. 
The three cutters are fed up by a spring governed 
byacam. When all the operations are performed, 
the headstock goes back, and the machine stops. 
On the return stroke the cutter lifts out of the 
cut, and there is a quick return motion. The 
dividing is done by a ratchet movement. For 
this operation a new machine has just been intro- 
duced, which is also used, as well as the machine 
last described. This new machine we illustrate by 
Figs. 14 and 15, on page 8. The intention in 
designing this machine was to do away with the 
disadvantage that the older machine possessed, in 
so far that two of the cutters on the old machine 
are always idle ; thus, while the saw is putting the 
slits in the pinion, the second and finishing cutters 
are revolving in space and doing no work. To 
overcome this difficulty, four spindles are placed in 
a revolving head in the new machine; these 
spindles carry the pinions to be cut, and by a cam 
shaft a step-by-step rotary motion is given to the 
revolving head. Through a ratchet and pawl the 
revolving head is held in position long enough to 
allow each of the cutters todo its work. These 
three cutters are carried on a horizontal slide, as 
shown. It will thus be seen that three of the 
pieces of work mounted on the revolving head are 
being operated upon at once. The attendant is 
free to take out the finished work and insert a new 
blank on the fourth spindle. After the leaves are 
cut in the pinions they are taken again to the staff 
lathes, and the sixth, seventh, and eighth pivoting 
cuts are put on them, as shown in Fig. 5. Three 
pinions are in the machine all the time it is at work. 

After the pinions have been formed in this 
manner, they are hardened. This is done by placing 
about 5000 in an iron box with finely ground char- 
coal; the whole is allowed to soak in a fire, and all 
the parts are then dropped into a deep pan of oil. 
The pan is made deep, so that the pinions are cold 
before they get to the bottom, and thus the tendency 
towards distortion is reduced toa minimum. Ifa 
shallow receptacle for the oil were used, a larger 
proportion of the parts would become deformed. 
Another good point in this process is that the parts 
come out perfectly clean, just as they go in, and 
this is secured by taking off the lid of the box, 
under the surface of the oil, so that the work is 
never exposed to the air while hot, and therefore 
does not blister norturn black. These precautions 
are worth noting, as the methods are applicable to 
other branches of mechanical industry in which 
hardening has often been found a difficulty. 

The next operation is to polish the leaves of 
the pinions. This is effected by a small bench 
machine, examples of which are shown in the 
view of the pinion-polishing room, Fig. 16, page 
12. The machine is simple in design, consisting of 
a reciprocating arm, worked by a crank, and having 
the polisher attached. A lead lap is used, in con- 
junction with a material known to watchmakers 
as ‘‘glossing stuff.” The finish is accomplished 
by a wooden polisher, and a powder known as 
“diamantine,” This is a special composition, 
much used in the watch trade. After polishing, 
the pinion is “turned under ;” this is done by 








means of a small lathe with a hand rest; a steel 


cutter is used, and a very light cutistaken. Great 
skill is required on the part of the operator in this 
stage of the work, and by constant practice the 
workmen possess so fine a touch that they can work 
with an accuracy that is truly surprising. There 
are many of these under-cutting operations, on 
different parts of the watch, and we believe that no 
automatic machinery has yet been devised to do 
away with the skilled workman. Most of the 
American watchmakers, who have almost a super- 
stitious aversion to the use of skilled operators, get 
over this difficulty by leaving out the under-cutting 
operation altogether. The Lancashire Watch Com- 
pany, however, continue to do this, as it prevents 
the oil running away from the pivots. The other 
parts of the pinion are next polished, and the end 
is rounded off by a file, and burnished. 


(To be continued.) 





THE MODEL BATTLESHIP “ILLINOIS.” 
(Concluded from page 910, vol. lv.) 

BesivEs the Bureaus of Construction and of 
Equipment, to which we have referred, the follow- 
ing sub-departments have been assigned space in 
various portions of the ship : 

1. The Bureau of Medicine and Surgery.—This 
very important bureau has in its charge all relating to 
naval hygiene and sanitation, thecontrol of naval hos- 
pitals afloat and on shore, the furnishing of medi- 
cines and medical supplies, the surgical instruments 
and apparatus, and in general the superintendence 
of everything relating to the hospital work of the 
navy. Its exhibit on the Illinois is a dispensary 
and sick bay, and shows the complete medical and 
surgical equipment for a vessel of her class which 
has a total of 500 officers and crew. 

2. The Bureau of Navigation.—This ‘*‘ has cogni- 
sance of all that relates to the promulgation and 
enforcement of the secretary’s orders to the fleet and 
to the officers of the navy; the education of officers 
and men, including the Naval Academy and tech- 
nical schools for officers (except the torpedo 
school), the apprentice establishment and schools 
for the technical education of enlisted men; 
the enlistment and discharge of all enlisted 
persons, including appointed petty officers for 
general and special service ; controls all rendezvous 
and receiving ships, and provides transportation for 
all enlisted persons and appointed petty officers ; 
establishes the complement of the crews of all 
vessels in commission ; keeps the record of service 
of all squadrons, ships and officers, and prepares 
the annual naval register for publication; has under 
its direction the Hydrographic Office ; the enforce- 
ment of the laws and authorised regulations, 
tactics, signal codes, and manuals of the service, 
and the uniform regulations; the collection of 
foreign surveys, publication of charts, sailing 
directions and nautical works, and the dis- 
semination of nautical and hydrographical infor- 
mation to the navy and mercantile marine.” The 
Hydrographic Office, if not the most important, is at 
least the most interesting of the Navigation Bureau. 
It is divided into a number of sub-oftices, the chief 
of which is that of chart construction, this work 
including all stages, from the results of the survey- 
ing parties to the engraving and printing of the 
finished charts. Everyone who knows how admir- 
ably executed the United States Navy charts are, 
can appreciate the great technical skill that is 
included in this division of the service. Another 
important sub-office is that of Marine Meteorology, 
the special duty of which is to collect-and publish 
all obtainable data relating to climate, ‘‘ weather, 
storms, prevailing winds, currents, temperatures, 
fogs, rains, ice, wrecks, floating derelicts, the use 
of oil to smooth seas, and the best sailing and steam 
routes.” The remaining sub-offices of the Hydro- 
graphic Office are those of ‘Issue and Supply,” 
‘* Sailing Directions,” and the ‘‘ Mailing Division.” 
This most important branch of the American Navy 
Department has established offices at Boston, New 
York, Philadelphia, Baltimore, Norfolk, Savannah, 
New Orleans, San Francisco, Portland (Oregon), 
Port Townsend, and Chicago. The special business 
of these branches is to collect, compile, publish, 
and distribute to mariners and others interested 
in nautical matters, such information as they 
could not otherwise get, but which the Govern- 
ment gan easily obtain; all such information 
{s distributed gratuitously to persons of all 
nationalities. Tho usefulness of this organisation 
cannot be overrated, It may readily be imagined 





how full of interest the exhibit of the Hydrographic 
Office on board the Illinois, must be. There is a 
series of volumes containing charts which illustrate 
the progress of the art from 1640 to the present 
time ; the oldest of these maps were made by 
Mercator, and there are a number of examples of the 
work of the British Marine Survey Department, on 
the coast of North America, in colonial times and 
during the War of Independence. There is, coming 
to quite the present time, a set of photographs 
illustrating a United States survey party, with 
their full equipment, and showing methods of work ; 
as a natural sequence, there is a complete set of 
record books, plotting sheets, and the first drawing 
of the chart, in which only such a degree of finish 
is attempted as will serve the engravers in the sub- 
sequent processes. From this drawing a tracing is 
made with a steel point upon gelatine (a good 
example of this work is shown) ; the lines thus cut 
are filled with lamp black, and the gelatine is 
forced into close contact with a copper plate, the 
surface of which has been covered with a film of 
beeswax ; by this means the outline of the chart 
is transferred to the copper. Some specimens of a 
complete copper engraved plate are shown (,};5 in. 
thick, and measuring 33 in. by 39 in.), and there 
are also illustrations of the method adopted for 
electrotyping the plates for reproduction. Besides 
various completed charts, there are exhibits of some 
relief models, among others one of the Atlantic 
Ocean, and another of great interest of the West 
Indies and the Caribbean Sea. The horizontal scale 
of this map is one inch to 33 miles, and the vertical 
scale is 33 times as great. ‘‘It shows the charac- 
teristic features of the bottom of the ocean, and 
the surfaces of the surrounding shores and 
islands. The highest land shown is the peak in 
the Sierra Nevada de Santa Marta in Columbia, 
16,419 ft. high, and the greatest depth is in the 
depression north of Puerto Rico, where the bot- 
tom sinks to 4561 fathoms, or about 5,% miles 
deep.” Among the instruments exhibited are a 
deep sea sounding device that has been used for 
depths up to 4600 fathoms ; a transit with a solar 
attachment for finding the true meridian and de- 
clination of the magnetic needle. There are also a 
collection of theodolite, plane table, sextant, tele- 
meter, &c. A complete set of the charts issued 
from the office is exhibited. They are 3500 
in number, and are divided into groups according 
to the United States naval station for which they 
are intended ; each of these station groups is 
divided into portfolios containing one hundred 
charts, numbered consecutively. The exhibits of 
the Marine Meteorology Office are too numerous to 
mention, but they are of very great interest ; they 
comprise specimens of the ‘‘ Current Weekly Bul- 
letin ;” the ‘‘ Current Monthly Chart ;” maps of 
famous storms, icefields, wreck charts, and a great 
variety of other objects, all having the same pur- 
pose of circulating information, that may add to 
the safety of ships and to the knowledge of navi- 
gators all over the world. 

3. The United States Naval Academy.-— The 
exhibits from this bureau are sufficiently complete 
to give the visitor a good idea of its scope and use- 
fulness. The Naval Academy was founded at 
Annapolis, Maryland, in 1845, and with various 
modifications and extensions continued active until 
the outbreak of the war in 1861, when it was 
removed to Newport, Rhode Island. The term 
of the academic course is six years, and there is 
a special course for cadet engineers. The minimum 
age at which candidates are received is 15 years, 
and the maximum 20 years. The exhibit of this 
bureau consists of the class- books employed, 
examination papers, specimens of cadets’ work in 
the various courses, &c. 

4. The Ordnance Buwreau.—The function of the 
Ordnance Bureau of the United States is to manu- 
facture and purchase offensive and defensive arms of 
all kinds, with their supplementary appliances and 
apparatus; it recommends the nature of the arma- 
ment to be carried by vessels, and the materials, 
kind, and quality of ships’ armour and dimension 
of turrets; it decides the carrying power of vessels 
and the location of the armament, including the dis- 
tribution of armour ; it mounts the guns on board, 
and prescribes the armament for all torpedo vessels. 
There is no necessity to enlarge on this part of the 
exhibit ; we have already enumerated the arma- 
ment of the Illinois, and we have so recently de- 
voted a long series of articles to modern United 
States artillery, which includo detailed descriptions 
of all the guns mounted on the model; wo may 
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engines have three cylinders 33 in. by 34 in. ; 
the speed is 22 knots for 500 yards, and the 
range is 650 yards. The immersion, which is 
10 ft., is controlled by a float ; steering is effected 
by a pendulum ; both act by opening a valve that 
allows air to escape at the tail of the torpedo in such 
a way as to bring the condition to the normal state. 
The explosion of the charge is effected by contact. 
There is also one of the Lay-Haight dirigible tor- 
pedoes of the 1881 pattern. It is made of steel, 
and has a diameter of 20 in. with a length of 20 ft. ; 
the weight is 4000 lb. and the explosive charge 
250 lb. of wet gun-cotton. The motive power is 
liquefied carbon dioxide, expanded into a Brother- 
hood engine. Itis controlled from the ship by means 
of an electric cable, and a step-by-step relay, and it 
can be fired either electrically or by contact ; the 
range is a mile, and the speed 13 knots. This torpedo 
is rather a curiosity than a standard weapon. 

5. The Bureau of Steam Engineering. — This 
all-important department of the navy is under 
the charge of Commodore Melville at Wash- 
ington. Its duties are the designing, fitting out, 
repairing, and engineering, the steam machinery 
used for the propulsion of vessels, as well as the 
steam pumps, heaters, and connections, and the 
steam machinery employed in connection with the 
apparatus for turning the turrets. This depart- 
ment sends various objects, either actual machinery 
or models, or photographs and drawings. The 
boilers and engines of the Massachusetts, Oregon, 
and Illinois are represented. The main boilers are 
15 ft. outside diameter, and 18 ft. long, and the 
auxiliary single-ended boilers are 10 ft. 143 in. out- 
side diameter, and 8 ft. 6 in. long, all constructed 
of steel for a working pressure of 160 lb. The 
main boilers are placed in four watertight compart- 
ments, and the auxiliary boilers are placed on the 
protective deck. There are two thwartship fire- 
rooms in each of the main boiler compartments ; 
each of the double-ended boilers has eight corru- 
gated furnace flues, 3 ft. in internal diameter. The 
total heating surface of the main boilers is about 
17,460square feet, and the grate surface is 552square 
feet. Each of the two single-ended boilers has two 
corrugated furnaces 2 ft. 9 in. in internal diameter. 
The total heating surface of the auxiliary boilers is 
about 1837 square feet, and the grate surface is 64 
square feet. In each fire-room, in which check valves 
are placed, there is one main feed pump, and one 
auxiliary feed pump; the remaining pumps are 
placed in the engine-rooms. The forced draught 
system in use consists of one blower in each 
fireroom for the main boilers and one in each 
fireroom for the auxiliary boilers, discharging into 
the airtight stokehold. Airtight bulkheads are 
fitted so as to reduce the space to be maintained 
under pressure. The propelling engines are made 
right and left, placed in watertight compartments 
and separated by a middle line bulkhead ; they are 
of the vertical, inverted cylinder, direct-acting, 
triple-expansion type, each with a high-pressure 
cylinder 34} in., an intermediate cylinder 48 in., 
and a low-pressure cylinder 75 in. in diameter, the 
stroke being 42 in. The collective indicated horse- 
power of propelling, air pump, and circulating 
pump engines is 9000, when the main engines are 
making about 128 revolutions per minute. The 
high-pressure cylinder of each engine is forward, 
and the low-pressure cylinder aft. The main 
valves are of the piston type, worked by Stephenson 
link motion with double bar link. The valve gears of 
the intermediate and the low-pressure cylinders are 
interchangeable. There is one piston valve for 
each high-pressure cylinder, two for each inter- 
mediate, and four for each low-pressure cylinder. 
Each main piston has one piston rod with a cross- 
head working on a slipper guide. The framing of 
the engines consists of cast-steel inverted Y-frames 
at the back of each cylinder, and cylindrical forged 
steel columns at the front. The engine bedplates 
are of cast steel, supported on steel keelson plates 
built into the vessel. The crankshafts are made in 
three interchangeable and reversible sections, All 
crank, line, and propelling shafting is hollow. The 
shafts, piston rods, connecting rods, and working 
parts generally are forged of mild open-hearth 
steel. The condensers are made of brass; each 
main condenser has a cooling surface of about 
6353 square feet measured on the outside of the 
tubes, the water passing through the tubes. For 
each propelling engine there is a geared double 
vertical single-acting air pump worked by vertical 
simple engines. The main circulating pumps are 
of the centrifugal type, one for each condenser, 








worked independently. The propellers are right 
and left, of manganese bronze. Each engine-room 
has an auxiliary condenser, of sufficient capacity for 
one-half the auxiliary machinery, each condenser 
being connected with all the auxiliary machinery. 
Each of these condensers has a combined air and 
circulating pump. The Steam Engineering Bureau 
sends various types of fittings for boiler and engine 
rooms, launch boilers, and machinery. 

5. The Bureau of Supplies and Accounts is 
intrusted with the purchase, care, and distribution 
of all supplies (other than medicines) for the Marine 
Corps. It keeps the accounts of all appropriations, 
and has to do with the pay of officers and men as 
well as with clothing and subsistence allowances. If 
space permitted, we should like to give in detail the 
weekly navy ration, specimens of which are exhi- 
bited, as well as of miscellaneous stores. It is claimed 
that the American Navy rations are the best in 
the world, although they are strictly on total absti- 
nence lines. But we must pass on to a brief notice 
of the last department which is represented on the 
the model ship. 

6. The Bureau of Yards and Docks.—This de- 
partment has under its charge ‘‘all that relates to 
the planning, construction, and maintenance of all 
docks, including dry docks, slips, wharves, piers, 
quay walls, and buildings of all kinds, within the 
limits of the navy yards, and of the Naval Home, 
but not of hospitals and magazines outside of those 
limits, nor of buildings for which it does not esti- 
mate; it repairs and furnishes all buildings, 
stores, and offices in the several navy yards, and 
is charged with the purchase, sale, and transfer 
of all land and buildings connected with the Navy 
Yard; has under its sole control the general 
administration of the Navy Yard ; provides and has 
sole control of all landings, derricks, shears, cranes, 
sewers, dredging, railway tracks, cars and wheels, 
trucks, grading, paving, walks, shade trees, inclosure 
walls and fencing, ditching, reservoirs, cisterns, fire 
engines and apparatus, all watchmen, and all things 
necessary, including labour, the cleaning of the 
yards, and the protection of the public property.” 
The exhibits from this bureau consist of models, 
plans, and publications connected with its special 
duties. 

The United States Marine Corps has made a 
small exhibit of a camp of the United States 
Marines ; this is arranged in front of the Govern- 
ment Building, near the Observatory and meteoro- 
logical exhibits. Finally we may mention as of 
considerable interest, a number of paintings and 
relics connected with the naval history of the 
United States. We must not omit to refer to the 
way in which the quarters for officers and men are 
fitted up in order to give visitors a good idea of the 
accommodation on these ships. The accommodation 
is such as to enable the ofticers in charge to remain 
on board throughout the term of the Exposition, if 
their inclination or duty call them to do so. 

We cannot conclude this long but very incom- 
plete article without placing on record the names 
of the various officers connected with the Illinois ; 
they are as follows: Commodore R. W. Meade, 
in charge of the navy exhibits; Lieutenant Com- 
mander E. D. Taussig, assistant in charge ; Lieu- 
tenant A. G. Winterhalter, representing the 
Bureau of Equipment ; Ensign C. P. Blow, navi- 
gation; Director F. C. Cosby, supplies and 
accounts ; Surgeon A. C. H. Russell, medicine and 
surgery ; Assistant Engineer Bennett, steam engi- 
neering ; Gunner J. J. Walsh, ordnance ; Mr. F. 
W. Grogan, principal technical assistant and archi- 
tect of the naval exhibit. The admirable cata- 
logue, to which we are indebted for much of our 
information, and from which we have quoted 
several times in the course of the present article, 
has been prepared by Lieutenant H. OC. Pound- 
stone, and we gladly tender to that officer our 
thanks for the aid he has afforded us. 





THE BALDWIN LOCOMOTIVE 
EXHIBIT AT CHICAGO. 

As at the Centennial Exposition of 1876, the 
Baldwin Locomotive Works of Philadelphia occupy 
the most important place as regards number of 
engines shown, in the annexe of the Transportation 
Building ; this important firm has sent no fewer 
than sixteen locomotives. The Brooks Company, 
of Dunkirk, New York, however, make a good 
second with nine engines ; these two firms, indeed, 
occupy between them a very considerable part of 
the space allotted to this class of exhibit. Nine of 





the sixteen Baldwin engines are compound, on the 
system introduced by the firm some years ago, and 
which has now been adopted on several hundred 
locomotives, so that it may be considered as a 
standard type. Before we refer in any detail to the 
exhibit of the Baldwin Company, we propose to 
devote the present article to a short review of the 
history of this famous firm, which has been closely 
associated with the growth of American railways 
since their earliest introduction. The story of the 
company is, indeed, inseparable from that of the 
railway in the United States, and during later 
years from that of railroad development in many 
foreign countries. 

The first Baldwin engine was built in 1830, and 
was shown to the public the following year, so that 
for more than sixty years the Baldwin firm have 
been exhibitors of locomotives. The circumstances 
under which this first engine was built are interest- 
ing. In1819 Matthias W. Baldwin commenced 
business on his own account as a jeweller in the 
city of Philadelphia ; he was not successful in this 
venture, and six years later he took into partner- 
ship a machinist named David Mason, intending 
to make bookbinders’ tools and calico-printing 
cylinders. This business proved to bea very profit- 
able one, and it soon became necessary to substitute 
steam for hand power; the engine purchased, 
however, was a failure, and Baldwin undertook to 
construct a better one himself. The new engine, 
being a success, attracted great attention, and 
brought in many orders, thus changing the cha- 
racter of the business. It may be mentioned that 
the original engine is still preserved as a sacred 
relic by the Baldwin Company. It certainly initiated 
the prosperity that has continued unbroken for 
more than half acentury. Curiously enough, when 
the printing cylinder makers had become engine 
builders with a more than local reputation, the 
machinist Mason withdrew from the profitable 
partnership, and the business was carried on by the 
once unsuccessful jeweller. About that time the 
new mode of transportation was attracting atten- 
tion in the United States, and the Rainhill experi- 
ments were much talked about. In 1830 several 
locomotives had been sent over from England to 
run on the few miles of track that had been laid 
down, and one engine had been built at the West 
Point Foundry, New York ; this experiment, how- 
ever, was a failure. Meanwhile public excitement 
on the subject of steam-worked railroads ran still 
higher, and the proprietor of the Philadelphia 
Museum applied to Baldwin to construct a small 
locomotive that could be used for exhibition. This 
effort proved so successful that in April, 1830, it was 
put on exhibition, and drew two cars holding each 
four persons, upon a track of timber covered with 
hoop iron. In this way was inaugurated the busi- 
ness which has now a capacity for building a 
thousand locomotives a year. It was on a short 
line of six miles, running from Philadelphia to 
Germantown, that the first Baldwin locomotive was 
run for traffic. The order for this engine was 
given in 1830, but it was not completed for two 
years, on account of the almost entire absence of 
machine tools, and the want of skilled workmen ; 
in fact, Baldwin constructed the greater part of the 
engine with his own hands. So far as the design 
was concerned, he gained much information from 
an English locomotive that had been sent over for 
the Camden and Amboy Railroad Company, and to 
which he had access before it was erected. The 
trial of this first engine was made on November 23, 
1832, and the newspapers of the time were very 
enthusiastic about its performances, more «0, it 
appears, than were the purchasers, who declined to 
pay the contract price of 4000 dols., or say 800/., 
on account of defects in design. The boiler of this 
first Baldwin was 30 in. in diameter, and contained 
72 copper tubes 14 in. in diameter and 7 ft. long; a 
steam dome was placed above the centre of the 
firebox. In general features the engine was more or 
less copied from the ‘‘ Planet” class of English loco- 
motive, of which several had been imported. The 
cylinders were 94in. in diameter, and the stroke 
18 in. ; they were placed horizontally, and were 
housed outside the smokebox 39 in. apart. The 
front pair of carrying wheels, placed just at the 
back of the cylinders, were 45 in. in diameter ; the 
rear or driving wheels were 54in., and were 
mounted on a cranked axle, All four wheels were 
made with cast-iron centres, wooden spokes and 
rims, and with wrought-iron tyres ; the main frame 
was of wood, placed outside the wheels. The valve 


motion was obtained by a single fixed eccentric for 
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each cylinder; rocking shafts placed under the 
footboard had arms above and below, and the 
eccentric straps had each a forked rod with a hook 
at their ends to engage with the upper or lower arm 
of the rock shaft. The eccentric rods were raised 
or lowered by a double treadle, so as to connect with 
the upper or lower arm of the rock shaft, for 
throwing into forward or back gear. As at first 
built, the steam from each cylinder was made to ex- 
haust into a horizontal connecting pipe with an 
opening in the centre below the chimney; the 
cylinders, therefore, exhausted against each other ; 
this defect was afterwards remedied by employing 
separate exhausts. The ‘‘Old Ironsides” as a 
machine was, no doubt, a distinct failure, but as an 
object of public interest it was a great success, 
and attracted much travel on the road when it ran 
in fine weather ; nevertheless Mr. Baldwin was so 
discouraged that he determined never to build 
another locomotive. But the subject was of too 
much interest for him, and he completed a six- 
wheeled engine for the Charleston and Hamburg 
Railroad in 1834 ; this was a much more successful 
venture, and embodied not only the improvements 
that were known about English practice, but also 
several novel features that Mr. Baldwin had mean- 
time patented. Among others the ‘‘half crank” 
device was adopted, in which the crank was placed 
at each end of the axle, the prolongation of the crank- 
pin being fixed in the wheel boss. A simplified form 
of valve gear was also introduced. A third engine 
ordered by the Commonwealth of Pennsylvania was 
put in service in June, 1834; it weighed about 
84 tons, and during the next seven years it averaged 
21,000 miles a year with relatively heavy loads. 
This engine may be considered to have decided the 
future of the firm, for orders poured in fast, and it 
was necessary to move into new works, which, with 
constant extensions, are the present site. In 
September, 1834, Mr. Baldwin took a patent that 
covered the leading features of his practice for 
several years. The inventions related to the half 
crank, above referred to ; to a mode of making cast- 
iron wheel centres with the spokes attached, the 
end of the latter being so formed as to receive 
wooden felloes that were held together by wrought- 
iron tyres secured by bolts. A third detail was for 
the use of ground joints for steam pipes instead of 
the red lead packing previously employed ; a fourth 
invention was that of using a hollow guide bar for 
the piston crosshead, and making it serve as the 
pump barrel. These patents were rapidly followed 
by others during the next few years ; these chiefly 
related to improvements in wheel construction and 
in the mode of fixing the boiler tubes by ferrules 
instead of by solder. By the year 1840 over 150 
locomotives had been built by the firm, and thus 
early was inaugurated that system of classification 
and similarity of parts on which so much of the 
success of the great industry has depended. The 
design followed for each class built at that time was 
similar, but the sizes varied according to the power 
required as follows : 
First-class, cylinders 124 in. by 16 in. ; weight, 
loaded, lb. 
Second-class, cylinders 12 in. by 16 in. ; weizht, 
loaded, 23,000 lb. 
Third-class, cylinders 104 in. by 16in. ; weight, 
loaded, 20,000 Ib. 

It is interesting to note that in 1840 Mr. Baldwin 
received his first order for abroad; it was for 
Austria, and was the first engine fitted by him with 
alink motion, Further patents taken out in 1840 
referred to forced draught, to metallic packing, 
the arrangement of springs on the engine trucks, to 
iron frames, and several other important details. 
In 1842 the Baldwin engine had received the 
general form it retained for a number of years, and 
in that year the use of coupling rods was intro- 
duced ; of course, this mode of utilising weight for 
adhesion had long been adopted in England, but 
the very sharp curves of the early American lines 
rendered the practice inadmissible, till Mr. Baldwin 
invented his flexible truck. It was in 1845 that 
the method of designating the various types of 
engines was introduced into the Baldwin Works, a 
method followed ever since. An engine with one 
pair of driving wheels was marked B, with two 
pairs C, with three D, and with four E. A figure 
preceding the letter indicated the weight of the 
engine. With some modifications, this system is 
still employed at the works. All this time, when 
locomotive building was rapidly increasing in the 
United States (for the Baldwin Works, though the 
most important, were by no means the only one), 


wood was the fuel employed ; it was not till 1847 
that the Baltimore and Ohio Railroad Company 
asked for offers to build coal-burning engines. 
Mr. Baldwin constructed some locomotives for the 
purpose, in which he introduced a rocking grate. 
The demand for higher speeds and power to haul 
greater loads was continuous then as it is now, and 
in 1848 Mr. Baldwin undertook the construction 
of a engine to run 60 miles an hour. This was 
completed the following year, and marked a new 
departure in the locomotive practice of the time. 
It had one pair of driving wheels placed at the back 
of the firebox and 6 ft. 6 in. in diameter, a smaller 
pair of wheels in front of the firebox, and a four- 
wheel truck forward. The cylinders, 17} in. by 
20 in., were placed horizontally outside, between 
the leading wheels and the truck. The weight of 
the engine was about 23 tons, and on test it 
ran from a state of rest at a speed of one mile in 
43 seconds. After running for some years on the 
Vermont Central Railroad, the engine was re- 
modelled and provided with four coupled wheels, 
but its success led the way to the building of other 
similar engines. It is stated, however, that ‘‘ all 
these engines were short-lived, and died young of 
insufficient adhesion.” 

We have no space here to follow the rapid de- 
velopment of the Baldwin Works during the twenty 
years ending 1867, when the founder of the firm 
died ; it is an unbroken story of successful advance- 
ment both in an engineering and a financial point 
of view. The Centennial Exposition of 1876 for 
the first time brought to the notice of all the world 
the remarkable position that the company occupied 
as locomotive builders. We may briefly refer to 
the display made at Fairmount Park on that 
occasion in order to compare it with what the 
firm has done at Chicago seventeen years later. 
The collection of Baldwin locomotives consisted of 
a consolidation engine for burning anthracite coal; 
a similar engine for burning bituminous coal, and 
a passenger engine, both for the Pennsylvania 
Railroad ; a Mogul freight locomotive for the Don 
Pedro Segundo Railway of Brazil; a passenger 
authracite- burning locomotive for the Central Rail- 
road of New Jersey ; two narrow-gauge (3 ft.) 
engines that were used, among others, for working 
the railway within the grounds—the precursor of the 
Decauville passenger line in Paris in 1889, and of 
the electric Intramural at the present Exhibition. 
A mining locomotive was also among Messrs. 
Baldwin’s collection of engines in 1876. The Cen- 
tennial Exposition was the means of a very large 
extension of foreign trade to the Baldwin Works, 
created, needless to say, at the expense of this 
country. The first orders for New South Wales 
and Queensland were given in 1877, and the two 
following years saw considerable extensions of 
such orders; New Zealand and Victoria followed 
theexample. The same results in numerous direc- 
tions may be confidently expected to follow the 
Columbian Exposition, where we are not so well 
represented in general industry as we were in 1876, 





the record from 1883 to 1892 will be read with 
interest. 


1884... ae 4a aes a was 429 
1885... os aa oes “a asa 242 
1886... = eed ee ee ne 550 
ads ae —_ Pai id 652 
a « rae a a oy 737 
i =e saa Be aes et ree 827 
1890... es ase ose it ese 946 
ae oe te a at eos 899 


1892... wus aan wee ‘sad a 731 
The following figures will give some idea of the 
Baldwin Works as at present organised : 
Number of men employed... aad -- 5100 
Hours of labour per man per day a 10 
a work per day in principal de- 


partments ... ee : 24 
Horse-power employ da ma vue 5000 
Number of buildings in works ... <a 24 
Acreage of works ... a aad ass 16 
Number of dynamos for furnishing 

wer to drills, punching machines, 

c., and for lighting = ea 26 
Number of electric lamps in service ... 3000 
Consumption of coal per week (tons) ... 1000 

ns iron o - 1500 
Consumption of other materials per 
day (tons) ... aie 40 


The Baldwin Works, which, as we have already 
said, occupy the original site, have, of course, been 
extended steadily, and, in fact, have of late years 
been practically reconstructed. The erecting shop 
is 397 ft. long and 208 ft. wide; it contains nine- 
teen tracks, each long enough for four locomo- 
tives. Two galleries run down the building for 
the accommodation of 100-ton cranes. The engines 
built vary from the small mining or plantation 
locomotives weighing 5000 Ib. in working order, to 
the heaviest type of nearly 100 tons. These latter 
are well represented in the Exhibition by a com- 
pound freight engine for the New York, Erie, and 
Western Railroad Company, which weighs in run- 
ning order 195,000 1b. It has ten coupled wheels 
and a two-wheeled leading truck, the total wheel 
base being 27 ft. 3 in. ; the high-pressure cylinders 
in this engine are 16in. in diameter and the low- 
pressure 27in., the length of stroke being 28 in. The 
total length of engine and tender is 63 ft. 8in., and 
the total wheel base is 53 ft. 44 in. Standing near 
this, the latest production of the Baldwin Locomo- 
tive Works, is a full-sized model of the ‘‘ Old Iron- 
sides,” built by Matthias Baldwin in 1832, and 
which weighed in running order less than 5 tons. 
It is difficult to suppose that if the Baldwin Works 
continue to flourish for another sixty years, 
they will at the end of that time b2 able to show 
such a contrast with their present practice. 








THE NEW ELECTRIC LIGHTHOUSE 
OF LA HEVE (HAVRE). 
By C. S. Du Ricuz Pretuer, M.A., Ph.D., 
A.M.LC.E., M.LE.E. 
Cons1vERING how rapid has been the progress of 
practical electrical science of late years, it would seem 
remarkable that, so far, the electric light should hays 





and where we shall have to suffer from 


heb : Soulfi, Farelond 
the competition not only of the United | Fig 7, . wot" oA 
States, but also of Germany. But the pe lunge deem | | 
foreign trade of Messrs. Baldwin was ex- | 4 a oe Le 
tended elsewhere than in our colonies ; Z = SSS 
orders came in from Russia, and on a ¢ 4/4 we — . oi 
very large scale from South America. y Roudn ——— 


Nevertheless, the total production of the Usha 
works in 1876 was small when compared (wr 
with the present time, having been only K 
232 locomotives, and it was not until the | ?erm™ 


year 1880 that anygreat increase in capa- Belte| 14 @ og Mantes Lorre 
city was recorded. During that year more pet, at ‘ 
than 500 engines were built, and it was Mp d'Yeu@ 7 Fs 
in 1880 that the firm completed the re- testes FRANGE “ prc 
cord of 5000 locomotives, counting from BA ‘“ 
the first effort in 1832. or la Counted Lyons 

The progress of the past thirteen years | arscay UN pehaoa iTacy 


is illustrated by the exhibit of Messrs. 
Baldwin in the Transportation Building, 
where 17 engines of different types are 
exhibited. On May 1 last the company 
had completed 13,420 locomotives, the 
greater part, of course, for the United 
States, although a large number are 
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works are so extended as to have 


an annual capacity of 1000 locomotives, although | been but scantily utilised for what is certainly one 
this number has not yet been reached, the record| of its most useful and beautiful applications—that 
year having been 1890, when 946 engines were|of improved lighthouse’‘illumination for the better 


built. During the last ten years the output has 





been equal to that of the preceding fifty years, and 
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guidance of the mariner. In the British Isles, the 
electric lighthouse stations (of which the first was 
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candle represents per se a mere infinitesimal practically wasted, the application of electric light 
fraction, yet the first cost of installation, as well| has hitherto been restricted to comparatively 
as the annual cost of maintenance, of an electric few points where, for one reason or another, the 
lighthouse is more than double that of oil; and as additional expenditure appeared justified. The 
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in nearly all countries the lighthouse department, percentage of electric lighthouse stations in respect 
has, of necessity, to be conducted on lines of of the total number of lighthouses in each of the 
strict economy, and as the expense incurred in countries named may be seen at a glance from the 
the existing large oil lights would, moreover, be Table in the next column. 





The considerably larger percentage of electric 
lighthouse stations on the French coasts, as com- 
pared with that of the British Isles, is due, in the 
first instance, to a difference in principle. The 
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Length of seaboard—nautical 
miles, about 


" és --| 8800 | 1600 | 3000 7500 
Total number of lighthcuse 


stations .. ee 770 870 | 250 630 
Of which electric 6 13 1 i) 


Electric percentage of total .. 0.8 4 0.4 | 0 





Trinity House and the Northern Lighthouse 
Board, have adhered to the principle laid down 
in the Report on the South Foreland Commission 
of 1885, that: electric lighthouses should be limited 
to salient headlands and important landfalls. The 
French lighthouse authorities, on the other hand, 
started with the programme propounded in the 
well-known Memoir (1881) of M. Allard,* the late 
engineer-in-chief of the department, who founded 
his proposal for a complete belt of 46 electric light- 
houses on the French coasts on the rule laid down 
by the French Lighthouse Commission of 1825, viz., 
that when a vessel, following the coast, is losing sight 
of a powerful light in its rear, it should at the 
same time pick up the next powerful light ahead ; 
in other terms, that the circles of the nautical ranges 
of the lights composing the belt should cut each 
other. Seeing, however, that the electric light is 
intended essentially for the guidance, not of coast- 
ing, but of ocean-going vessels, this ideal programme 
was considerably modified under M. Bourdelles, 
M. Allard’s successor and present inspector-general 
and engineer-in-chief ; and now the ruling principle 
may be said to be the same as that laid down in 
the South Foreland Report, with this difference, 
however, that in France it has been not only 
more widely but more systematically applied. 
Thus, the focal length of the Dungeness apparatus 
(1862) was only 150 millimetres ; at Souter Point 
(1871), South Foreland (1872), and the Lizard 
(1878) it was increased to 500 millimetres ; and 
during the last decade, the practice of Trinity House, 
as exemplified at St. Catherine’s Point (1888), and 
also of Dr. John Hopkinson at Macquarie (1884) and 


* ‘Mémoire sur les Phares Electriques,” 1881. 
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Tino (1885), as well as of Messrs. Stevenson in the 
Is!e of May (1886),* has been to use still larger 
carbons (35 up to 60 millimetres in diameter), more 
current (200 up to 470 ampéres), and, therefore, in- 
creasingly large and costly optical apparatus, that of 
Macquarie being of the first, and that of the others 
being of the second order, viz., 900 and 700 mil- 
limetres focal length respectively. The maximum 
intensity thus obtained in the arc was 20,000 to 
40,009 candles, while that of the resulting beam, 
or pencil of rays emitted by the optical apparatus, 
was three to seven million candles, the St. Cathe- 
rine’s light being considered the most powerful. 
The French Lighthouse Department, on the other 
hand, has systematically adhered to its standard 
(1882) third to fourth order apparatus of 300 milli- 
metres focal length (0.6 metre diameter) ; but by 
persistent optical and electro-mechanical improve- 
ments, has gradually succeeded in producing so- 
called lightning-flash lights (feux éclairs) of the 
unrivalled intensity of 23 million candles in the 
resulting beam, without increasing either the ner- 
mal diameter (maximum 23 millimetres) of the 
carbons, the electrical energy (4.5 kilowatts), or 
the cost of installation and maintenance. 

The gradual development of electric lighthouse 
illumination in France may be divided into four 
periods (see Fig. 1, page 7): 

1. 1864 to 1882, old fixed lights of La Héve, Gris 
Nez, and Palmyre (Gironde). 

2. 1882 to 1888, revolving multicoloured flash 
lights of Dunkirk, Calais, Gris Nez (reconstructed), 
La Canche, Baleines, and Planier (Rhéne). 

3. 1888 to 1892, white group flash lights of 
Ushant, Belle Isle, and Barfleur. 

4, 1892 and following, lightning-flash (single or 
grouped) lights of La Héve (reconstructed), Ile 
dYeu, La Coubre (Gironde, to replace Palmyre), 
and Penmarch (Finistére). 

The latest and most striking innovations, to- 
gether with other improvements, may be said to be 
embodied in the new lighthouse of La Héve, which 
the writer, through the courtesy of M. Bourdelles, 
had recently occasion to examine in detail. 

Site and Buildings (Figs. 2 to 5). --The lighthouse 
station at Cape dela Héveis conspicuously situated at 
the north end of the mouth of the Seine, about three 
miles from Havre, above the picturesque suburb of 
St. Adresse, and 121 metres (407 ft.) above sea 
level ; and owing to its beautiful and command- 
ing position, the locality is a favourite resort 
of excursionists. The two towers of the station 
are 82 metres (270 ft.) apart, and 20 metres (66 ft.) 
in height, the fucal plane being, therefore, 141 
metres (473 ft.) above sea level, so that the range 
of direct visibility of the lights is 30 nautical miles, 
supposing the eye of the observer to be 16 ft. above 
sea level. The old oil lightst were as early as 1864 
replaced by two small fixed electric lights of 150 
millimetres focal length-—the first installation of its 
kind on the French coasts—which involved the 
almost total reconstruction of the establishment and 
the addition of a machine-house, coal-shed, repair- 
shop, two cisterns for storing rain water, accommo- 
dation for the staff, and a siren station, all placed 
between the two towers, the total cost of the instal- 
lation, including two semi-fixed steam-engines, 
four electric (Alliance) machines, and optical ap- 

aratus, being about 8000/., or 4000/. for each light. 

t is the northern of the two fixed lights which has 
now been converted into a lightning-flash revolving 
light, while the southern fixed light is being re- 
placed by a subsidiary fifth order petroleum light. 
The installation was erected in the winter of 1892-3, 
and was opened for service on June 18 last. 

Engines (Figs. 6 and 7).—The two semi-portable 
steam-engines, of 6 horse-power nominal, and 12 
effective horse-power each, are of the Rouffet type, 
generally employed by the French Lighthouse De- 
partment, and being already on the spot, were 
utilised at La Héve, although in other recent and 
especially in island installations with little or no 
water or bad water, the Department has used Bénier 
Fréres’ hot-air engines with satisfactory results, | 


* The lighthouses of St. Catherine’s, Macquarie and 
Tino, and Isle of May, are described respectively in Proc. 
Inst. M.E., 1892, Part III.; Proc. Inst. C.E., 1886, 
Part I. ; and Proc. Inst. M.E., August, 1887. 

+ The lighthouse station of La Heve is one of the 


oldest on the French coasts, As at the Cordouan light- 
house, the light was a wood fire up to 1783, when oil 
with a pasabelie reflector was introduced, the latter 
being later on replaced by Fresnel lenses. 

t The same cannot be said of the Brown hot-air 
engines, which at Tino, for instance, gave so much 
trouble, and proved so costly that a semi-fixed 12 horse- 





especially where, in addition to dynamos, they also 
actuate sirens. The semi-fixed steam-engines at 
La Heve (pressure six atmospheres) call for no 
special remark, except the overhead condensing 
arrangement introduced by M. Monin, of Paris, 
which consists of a system of metallic condensing 
pipes surmounting the engines, and admits of at 
least 75 per cent of the vaporised water being 
recovered. The arrangement is very inexpensive, 
the cost being only about 100/., and it has already 
for some years been in successful operation at the 
Baleines and Gris Nez electric lighthouses. The 
only available, but sufficient, water supply at La 
Héve is rain water, stored in two cisterns of 350 
tons capacity. 
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Diynamos.—These are driven by the steam engines 
through belts and countershaft, and are of the G, 
or smaller type of De Meritens magneto-electric 
machines. Each machine has five sets of eight 
permanent magnets, 40 in all, each magnet being 
made up of 12 steel plates. The armature is com- 
posed of five rings of 16 bobbins on each, arranged 
in groups of eight bobbins in series. Each section 
of tive half-rings so formed is connected in parallel, 
and each machine is thus split up into two sections, 
of which each has five groups of bobbins in series. 
This grouping, together with a corresponding ar- 
rangement of distribution, admits of obtaining in 
the closed circuit currents of 25, 50, and 100 
amperes, according as 10, 16, or 23 millimetre car- 
bons are used in the lamp, and half a machine, a 
whole one, or two machines respectively, are running 
at the time at a constant pressure of 45 volts, and 
450 revolutions per minute, equal to a frequency of 
60 per second. For the purpose of running the 
two machines together, they are not coupled 
mechanically, but are run separately through a belt 
which imparts the same speed to both. To this 
end loose pulleys, with lubricating bearings and 
support, are fitted between the two dynamos to a 
shaft which is a prolongation of the two main 
shafts. Inthis way, either machine, or both, can 
be instantly thrown into or out of gear without 
the stopping necessitated by mechanical coupling. 
The principle is the same as that applied by Dr. 
John Hopkinson at Tino. 
power steam engine is now used instead. The consump- 
tion of fuel of the hot-air engines increased in three years’ 
working from 85 to 120 tons of coke per annum, while the 
power developed dropped to less than one-half, and did 
not even suffice to produce four kilowatt in the dynamos. 








Continuous and Alternating Current.-—Besides 
the two De Meritens machines, there are at La 
Héve two continuous current dynamos of the ordin- 
ary Gramme type, giving together, when put first 
in series and then in parallel with additional re- 
sistances, 100 ampéres, at 55 volts, viz., practically 
the same output as the magneto-electric machines 
at 450 revolutions. They were supplied by Messrs. 
Sautter, Harlé, and Co. for the purpose of com- 
parison with the Da Meritens alternating. current. 
It will be remembered that the efforts made more 
especially by the Brush Company at the time of 
the South Foreland experiments, and also in con- 
nection with the Isle of May installation, witha 
view to use the continuous current for purposes 
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of lighthouse illumination, were invariably wrecked 
on the crater formed in the positive carbon, which 
must be placed below so as to throw the maximum 
intensity of light upwards for distribution. Messrr, 
Sautter, Harlé, and Co., after exhaustive trials at 
the Dépédt des Phares in Paris, claim to have 
overcome the difficulty by a special regulator and 
by a solenoid which encircles the lower or posi- 
tive carbon near the crater, and through which 
passes a portion of the main current, whereby the 
arc is maintained in focus. Moreover, an electro- 
motor, with which the regulator is provided, causes 
the positive carbon to rotate round its own axis. 
The experiments made in Paris having, so far, 
given satisfactory results, the dynamos were added 
provisionally to the La Héve installation ; but for 
the regular service, the De Meritens alternating 
machines are exclusively used, on account of the 
saving in electrical energy, of the facility of running 
each machine in subsections, of their greater re- 
liability and regularity, of the better distribution of 
light both in the apparatus and to the horizon, and, 
above all, the great steadiness of the arc. In this 
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last respect the difference between the carbons, 
after being used for the alternating and the con- 
tinuous current respectively, is very marked; inthe 
former they burn away equally and steadily, as shown 
by the smooth surfaces, while in the latter case they 
give, by their rough and fractured surfaces, evidence 
of occasional outbursts. Experiments have also 
been made at the Depot des Phares with compound 
wound alternators, but, pending the results, the 
De Meritens machines still hold the field for 
lighthouse purposes, in spite of their clumsiness 
and great weight, their constructive defects, and 
above all, their high cost, which is more than 
double that of an ordinary alternator, and four 
times more than that of a continuous current 
dynamo of equal output. 

Principles of Lightning Flashes.—Before describ- 
ing the optical apparatus, it will be convenient to 
briefly refer to the theoretical and practical con- 
siderations which led to the innovation called 
lightning flashes, or flashes of short duration. In 
the older French (M. Allard’s) type (Fig. 8) of 
electro-optical apparatus (1882), in which a drum 
composed of 24 vertical elements revolved round 
the fixed inner dioptric and catadioptric apparatus 
of 12 panels, a complete revolution was effected in 
90 to 120 seconds, the duration of the flashes being 
one second. In the improved 12-panel and single 
apparatus of 1888, the time of one revolution was 
reduced t» 60 seconds, and the duration of a flash 
to ;3; second, there being six groups of two flashes 
in one revolution. In this respect, too, English 
practice has proceeded on essentially different lines. 
Thus, in the Tino light, which has eight groups of 
three flashes every 30 seconds, the duration of a 
flash is 1} second, and one revolution of the appa- 
ratus takes 240 seconds. At St. Catherine’s, 
where the duration of the half-minute flashes is no 
less than five seconds, one revolution takes as much 
as eight minutes ; at Macquarie the duration of the 
minute single flashes is even eight seconds, and the 
time of one revolution is 16 minutes ; and only in 
the Isle of May light, which gives two groups of four 
flashes every 30 seconds, the time occupied by 
one revolution of the cage round the inner fixed 
apparatus is 60 seconds, and the duration of each 
flash is reduced to half a second. The long dura- 
tion of the flashes and the consequently slow rotation 
rested on the assumption that the mariner requires 
acertain time to fix the light for taking his observa- 
tions. That time, as shown, was variably esti- 
mated from one to eight seconds ; Fresnel endea- 
voured even to double the eight seconds artificially. 
More recently, distinguished physicists and phy- 
siologists, such as Plateau in Belgium, Helmholtz 
in Germany, Wundt, Bloch, and Charpentier in 
France, have, however, shown that the time 
required to produce on the retina a complete im- 
pression of a light is in inverse ratio to the intensity 
of the latter—viz., the greater the intensity of the 
light, the shorter is the time required for its com- 
plete perception. By experiments made at the 
Dépot des Phares of Paris, and subsequently con- 
firmed in practice on a large scale at sea, M. 
Charpentier succeeded in demonstrating that the 
maximum time required for the complete percep- 
tion of a light of minimum intensity—viz., ;4 5th 
of a bec Carcel, or one-tenth of a standard candle* 
seen at a distance of 1000 metres in an absolutely 
clear atmosphere, varies, according to the constitu- 
tion of the eye and of surrounding conditions, 
from one-eighth to one-twelfth of a second. Ap- 
plying this demonstration to powerful flash lights 
of lighthouses, it follows: (1) That the duration of 
the flashes may be reduced to a minimum, pro- 
vided that the flashes succeed each other as rapidly 
as possible, and at least every five seconds ; and 
(2) that when the duration of the flashes is prolonged 
beyond the time strictly necessary for their complete 
perception, which is that of their maximum impr }s- 
sion on the retina, the intensity of impression 
simply remains constant, and the prolonged power 
of the light is therefore wasted.t These considera- 


* The exact equivalent of a bec Carcel has, by recent 
photometric measurements at the Dépét des Phares, been 
ascertained to be 10 standard candles, as against the 
hitherto variably estimated value of 9.2, 9.5, and 9.8 
candles, 

+The writer has recently had occasion to specially 
observe the St. Catherine’s light on a clear night during 
the whole time of its direct visibility between Southamp- 
ton and Havre, and has frequently observed also the Tino 
(Spezia) light in all weathers from various points of the 
Carrara Mowstelus and the coast near toon, as well 
as from the Mediterranean. The unnecessarily long 
duration of the flashes and the consequent waste of 
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tions, confirmed by numerous and exhaustive ex- 
periments in the Channel, under varying atmo- 
spheric conditions, led the French Lighthouse 
Department to fix the duration of the flashes at 
the mean of 4th of a second and the interval 
between them at five seconds (being =th of the 
duration, and 4th of the interval of the flashes at 
St. Catherine’s) ; and owing alike to their short 
duration and to their great luminous power, they 
were termed feux-éclairs, or lightning flashes. 
The intensity of these ;yth-second flashes was first 
of all photometrically tested on the Eiffel Tower, 
viz., at a distance of 600 metres from the focus at 
the Dépdt des Phares, and they were then tried in 
the new electric lighthouses of Ushant (Figs. 9 and 
10), Belle-Ile, and Barfleur (1888 to 1892), with 
10, 16, and 23 millimetre carbons, according to 
the varying transparency of the atmosphere, and 
alternately with the one-third of a second flashes 
for which the optical apparatus is made. It was 
found that the captains of vessels did not perceive, 
and even when previously informed, could not per- 
ceive the difference of duration, and no complaints 
of any kind were made. The system having thus 
been tested in practice, the next step was to 
further increase the intensity of the resulting 
beam without increasing the focal length of the 
apparatus or the diameter of the carbons. This 
could evidently be obtained only by consider- 
ably increasing the rotary speed of the apparatus, 
and by reducing the number of panels so as to 
insure the maximum of condensation. Thus an 
apparatus of four, or two panels, or one panel 
only, in order to give one flash every five seconds, 
or a group of flashes during that time, has to 
make one complete revolution in 20, 10, or 5 
seconds respectively, the one-panel apparatus com- 
prising half a circumference with a spherical re- 
flector on the other half. Under these conditions, 
and given the same intensity of the electric arc 
and the same focal length, it follows that, while 
the four-panel apparatus trebles the intensity of the 
12-panelled type of 1888, apart from other im- 
provements which quadruple it, the two-panel ap- 
paratus will double the intensity of the four-panelled 
type, the duration of the flashes being in that case 
sijth of a second ; and the one-panelled apparatus, 
which in practice is, however, suitable only for third 
order and less, will be the most powerful of all. 
For such unprecedented rotary speeds as 5 to 20 
seconds per revolution, the old travelling carriage 
with conical or spherical friction rollers could not 
have been used without danger to the apparatus, 
and the novel rotary mechanism introduced by M. 
Bourdelles, which we shall describe later on, has 
been adopted, together with other improvements. 


(To be continued.) 





ENGINES FOR DR. NANSEN’S POLAR 
EXPEDITION SHIP ‘‘FRAM.” 

WE illustrate on our two-page plate this week the 
engines constructed by the Akers Mek. Verksted, 
Christiania, Norway, for the ship Fram, to which is 
attached a special interest, as the vessel and the 
machinery have been specially designed to suit the 
conditions likely to be met with during the expedition 
on which Dr. Frithjof Nansen has quite recently set 
out to the polar regions. The engines are of the 
triple - expansion condensing type, having three 
cylinders, with the high-pressure cylinder placed 
between the intermediate and the low - pressure 
cylinders. The high-pressure cylinder, as shown in 
Fig. 3, is fitted with a piston valve, and the medium 
and low-pressure cylinders are each fitted with a Trick 
valve. The movable parts, as well as the columns 
and the bracing stays, are of mild steel. The pistons 
and the bedplate are of cast steel. The crankshaft is 
built up of mild steel with hardened crankpins. 

The general dimensions are as follows: High- 
pressure cylinder, 9 in. in diameter; intermediate 
pressure cylinder, 15in. in diameter; low-pressure 
cylinder, 24 in. in diameter, each with a piston stroke 
of 18in. The air pump is 10in. in diameter; the 
circulating pump, 10 in. in diameter; the feed pump, 
24 in. in diameter ; and the bilge pump, 3 in. in dia- 


luminous power in both these otherwise magnificent lights 
is very striking, for after the first, instantaneous, and 
complete impression on the retina, the rest of the flash 
has simply the effect of a fixed light. Especially in the 
transparent atmosphere of the Mediterranean, where, 
roughly speaking, a flash-beam of 10,000 candle-power 
equals one of 2 millions in the Channel, long and power- 
ful flashes, if not the electric light altogether, may be 
described as an expensive luxury ; so much so that for the 
recent lighting of the Algerian coast, the French depart- 
ment has adopted petroleum (flashing point 50 deg. Cent, 
=122 Fahr.) exclusively. 


meter, each with a stroke of 5in. The surface con- 
denser is placed separate from the engine, on the port 
side. Itis cylindrical, made of steel plates with metal 
end castings and tubeplates; the cooling surface is 
256 square feet. 

The boiler is of the ordinary cylindrical return- 
tubular type, constructed for a working pressure of 
160 lb. ; the diameter is 8 ft. l in., and the length, 
7 ft. 4in. There are two cylindrical furnaces of 
2 ft. 42 in. internal diameter. The heating surface is 
506 square feet, and the grate area 17.4 square feet. 

To provide against possible contingencies, the engine 
is constructed so that it may be used not only as a 
triple-expansion, but also as a compound high and 
low pressure, a low-pressure, or a high-pressure engine. 

When used as a compound high and low pressure 
engine, the high-pressure cylinder may be disconnected, 
and the intermediate pressure cylinder used as the 
high-pressure cylinder. The steam is let in through the 
valve A, and the valve B closed ; the exhaust is passed 
right through the three-way cock C to the low-pres- 
sure cylinder, and afterwards to the condenser. 

When using the high and low pressure cylinders as a 
pair, the steam may be let in through the valve E, 
and a cover fitted over the steam-ports in the medium- 
pressure valve-box, leaving the exhaust port open, 
thus allowing the exhaust from the high-pressure 
cylinder to pass through the valve B, through the 
medium-pressure valve-box and exhaust port, thence 
through the cock C to the low-pressure cylinder, and 
further on to the condenser. 

Using the high-pressure and the medium-pressure 
cylinders as a pair, the exhaust may either pass 
through the cock C to the low-pressure valve-box and 
the condenser, or the cock C may be turned so as to 
let the exhaust pass through a pipe from the flange 
D to the waste pipe, thus making in this latter case a 
compound non-condensing engine. 

If the low-pressure cylinder is used alone, the steam 
may be let in through the valve A, and pass direct 
through the medium-pressure exhaust port to the low- 
pressure cylinder, and further on to the condenser. 

To use the engine as a non-condensing engine, the 
steam may be let in through the valve A, the medium- 
pressure cylinder used, the valve B closed, and the 
cock C turned so as to let the exhaust pass through a 
pipe from D to the waste. The high-pressure cylinder 
may also be used alone, letting the exhaust go to the 
waste pipe 

The engines are capable of indicating 169 horse- 
power, with a coal consumption of 2.8 tons per 24 
hours, the speed being about 6 knots, but with sail 
set and under favourable conditions it may reach 8 or 
9 knots. The coal supply will be sufficient for three 
or four months of uninterrupted steaming. The Fram,* 
it may be stated, was built at Archer’s yard at Lau- 
rain, Norway, and is 31 metres long on keel (101 ft. 
8} in.), the length on water-line being 344 metres 
(115 ft.) ; the beam is 11 metres (36 ft. 1 in.) ; and the 
draught, with light cargo, 12 ft., the displacement 
being 530 tons ; but when loaded to 17 ft. the dis- 
placement is 800 tons. The vessel is built largely of 
wood, the keel, in two pieces, being of American tim- 
ber, while the planking of the hull is of pitch and oak, 
with an outer ‘‘ice cover” of greenheart, the sides 
varying in thickness from 27 in. to 304 in., while the 
bow, built of oak, has a thickness of 4 ft. Aft the 
Fram is as pointed as the bow, and the rudder and pro- 
peller can be hoisted clear of the water. The vessel is 
rigged as a three-masted schooner, the crow’s nest, or 
look-out, being 102 ft. above water-level. There is an 
electric installation. 








AMERICAN NaturAL Gas.—The Wheeling Natural Gas 
Company has issued its report for the financial year end- 
ing March 31, 1893. The earnings of the company for 
the year from the sale of gas and oil were 46,033/., while 
the working expenses of the twelve months were 11,510/. 
It will be seen that the ratio of the working expenses to 
the rough receipts was about 25 per cent. The company 
owns 198 miles of pipe, 26 pualenien gas wells, 26 pro- 
ducing oil wells, and one gas-pumping plant. 

THE INCORPORATED ASSOCIATION OF MUNICIPAL AND 
County Encingers.—The annual meeting of this Asso- 
ciation is to be held at West Bromwich during the three 
last days of next week. Amongst the papers to be read 
are the following: ‘‘The Local Government Bill, 1893 
(Parish Councils Bill),” by R. Godfrey; ‘‘Notes on 
a ae a Formule,” by S. Crimp ; ‘‘ Mains for Electri- 
ca, Distribution,” by C. H. W. Biggs; ** Municipal 
Electricity Works,” by R. Hammond ; ‘** Sewage Diffi- 
culties at Nuneaton,” by J. S. Pickering; ‘‘The Selec- 
tion and Cultivation of T'rcez for Roads,” by F. Smythe; 
‘*The Private Streets Works Acts, 1892,” by G. B. 
Laffan; and “Portland Cement, the Value of Fine 
Grinding,” by H. J. K. Bamber. The programme in- 
cludes several excursions to works in the district, and to 
the South Staffordshire Electric Tramway Works ; while 
the Mayor and Corporation of West Bromwich entertain 
the members to luncheon, and the Mayor of Birmirgham 
will give a garden party. 








* See ENGINEERING, vol. liv., page 642. 
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THE LANCASHIRE WATCH COMPANY’S WORKS, PRESCOT. 
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LONGRIDGE’S AXLEBOX. 

THE novel form of axlebox which we illustrate on 
the next page is now being manufactured by the Patent 
Axlebox Foundry Company, Limited, to the designs 
of Captain C. C. Longridge, the managing director of 
the company. The woollen pad lubricators employed 
in the widely known Austin’s axleboxes, which have 
long been a speciality of this firm, leave nothing to be 
desired with lubricants of suitable viscosity. Their 
action is, however, impaired by thick or impure oils, 
which have no detrimental effect on the working of 
the mechanical lubricator of the box under notice. 
This lubricator consists of a metal disc, clearly shown 
in Fig. 1, mounted freely on a spindle, and maintained 
in frictional contact with the end of the journal by 
means of a spiral spring. A triangular-shaped scraper 
rests freely on the rim of the disc and directs a stream 
of oil on to the surface of the packing plate, whence it 
is led by suitable channels to the journal; the oil 
thrown into the upper part of the box by the action 
of centrifugal force also gravitates in the same direc- 
tion, and the supply of lubricant is thus augmented 
as the speed increases. The stud upon which the disc 
rotates is fixed to a crossbar, as shownin Fig. 2, which 
may be adjusted as the journal wears up into the 
brass. The practical trials to which the device has 
been subjected showed, however, that no inconvenience 
resulted when the stud was upwards of 4 in. below 
the centre of the journal, The drip from the axle 
is received upon a lining of felt (Fig. 1), through 
which it percolates, and, free from solid im- 
purities, returns to the lubricator well. The design 
also includes a new form of dust shield, con- 
sisting of a plate with a conical recess bored to fit 
the axle, and provided with packing which is pressed 
upon the projection of a second plate by means of a 
horizontally acting pair of sprirgs (see Fig. 3), the 
reaction also providing for the closure of the joint | 
between the shield plate and face of casting. When | 
the latter is machined a practically perfect obturation | 
results, and experiments are in progress with a view | 





to determining the capability of this shield to maintain | 


an oil bath around the journal fora lengthened period. 





MANCHESTER STEAM USERS’ 
ASSOCIATION, 
Tuk annual general meeting of the subscribers to this 
Association was held on Tuesday, June 27, Mr. John 
Ramsbottom, C.E, vice-president, in the chair. The 
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report stated that there had been an increase in the 
number of works and boilers under inspection as well as 
in the revenue, and that as regarded works, boilers, and 
revenue the figures at the close of 1892 were greater than 
those recorded on any previous occasion. The demand 
for the assistance of the chief engineer and statf for advice 
and service in the matter of laying down new boilers, &c., 
had been very considerable during the year, and the 
amount of special fees received was higher than had been 
ever before attained. A large number—viz., 5567—of 
‘*entire”’ examinations had been made during the year. 
The service involved in this work was the principal 
source of expenditure. The Association made a point of 
securing an annual ‘‘ entire” examination of each boiler 
enrolled, and from year to year its experience proved 
than this annual “‘ entire” examination was the efficient 
remedy for the occurrence of boiler explosions. 

During the year there had not been an explosion of a 
boiler under the Association’s care; but of boilers not 
under its inspection, records had been made of 31 ex- 

losions, killing 13 persons and injuring 27 others. 

here had also been recorded 18 miscellaneous explosions, 
such as those arising from the bursting of kiers, steam 
pipes, &c,, killing 7 persons and injuring 17 others, as 
well as 12 explosions arising from the bursting of circulat- 
ing boilers in kitchens, killing 3 persons and injuring 
24 others, and 15 explosions arising from the bursting 
of circulating boilers in churches, chapels, schools, ware- 
houses, &c., killing 2 persons and injuring 4 others. 

The Boiler Explosions Acts, 1882 and 1890, it was 
stated, continue to be usefully worked ; during the year 
58 preliminary inquicies and 28 formal investigations were 
held, and costs amounting to 870/. 15s. were ordered to 
be paid. 

Appended to the report was a memorandum by the 
chief engineer referring to a few points to which he thought 
it desirable to call the attention of the members of the 
Association. * 

The Chairman, in proposing that the report be adopted, 
said that it afforded additional confirmation of the sound- 
ness of the principle on which the Association was 
founded—viz , that proper inspection meant immunity 
from danger. The Association was in a highly satisfac- 
tory and flourishing condition, standing higher than ever 
with regard to the number of members and number of 
boilers enrolled, as well as with regard to the amount 
i= for special services and the extent of the reserve 
|fund. The committee were thus encouraged in every 

way to go forward on the lines laid down by the founders 
| of the Association. He believed those lines were perfectly 
sound, and that the result would be in the future as it 
| had been in the past, that careful inspection meant all 





* A part of this memorandum will be found in another 
column. 








but perfect immunity from serious explosions. This was 
shown once more by the fact that the Association had no 
loss of life to deplore from the bursting of any boiler 
under its care during the past year, while outside its 
ranks there had been more lives lost than the committee 
liked to hear of. 

Referring to the memorandum by the chief engineer 
contained in the report, with regard to the importance of 
testing the quality of plates, he thought the observations 
therein made were exceedingly valuable, especially as to 
the behaviour of steel when used as the material for 
boilers. There was an impression that steel was rather 
fickle and brittle, and ticklish to deal with, but there 
was steel and steel. They knew that a steel file, which 
was very sharp, snapped, and on a test of such material 
they would not expect to find much elongation. But, on 
the other hand, they had steel almost as mild as copper, 
and which would bear punishment in any direction. And 
it was to give to the Association’s subscribers an assur- 
ance that the material used in the construction of their 
boilers was thoroughly reliable, that the searchin 
examinations and tests which the Association conduct 
of steel plates were made. As he had already said, they 
were apt to look upon steel as a fickle material, but so 
were many other elements with which they had to deal. 
Gunpowder, for instance, was a fickle material, and, 
carelessly handled, might do a great deal of mischief ; 
and so with various classes of steel. But it was very 
easy to determine beforehand what were the proper- 
ties of the steel submitted to be operated upon, and 
he thought it was the subscribers’ own fault if they 
found that they had adopted a material that was 
unsafe for use in the construction of their boilers. To 
his (the Chairman’s) mind it was all-important that 
the inspection of new boilers during construction should 
start at the very beginning, from the manufacture of the 
plates till the work was finished. An architect, before he 
erected a building, satisfied himself that the material 
generally was of the right sort, and surely that was 
equally desirable with regard to the construction of a 
boiler, or any other piece of machinery. Where life was 
concerned it was especially necessary that the inspection 
should be thorough, and that it should be carried through, 
from the very production of the material itself to the 
application of it for the purpose for which it was 
required. 

After the reappointment of the committee for the 
enesing year, the proceedings closed with a vote of thanks 
to the Chairman. Subsequently several of those present 
adjourned to the Association’s museum, to examine the 
various fractures there, and among them a 26-in. steel 
water pipe, which should have stood a pressure of 1200 lb. 
on the square inch, but burst at a pressure of 70 lb. 
on the square inch, as referred to in the chief en- 
gineer’s memorandum, which we deal with elsewhere. 
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COMPANION LADDER WITH SELF-ADJUSTING STEPS. 
CONSTRUCTED BY MESSRS, JOHN CAMPBELL AND SON, WALLSEND-ON-TYNE. 





THE accompanying illustration shows a companion 
ladder constructed by Messrs. John Campbell and 
Son, Wallsend-on-Tyne, and now fitted to a large 
number of passenger steamers, notably the new 
Cunard steamers Campania and Lucania. The feature 
of the ladder is the arrangement whereby the steps 
are at all times horizontal, irrespective of the position 
or inclination of the ladder, and thus, with a strong 
handrail, it is as easy to ascend or descend as on 
an ordinary stair. The steps of the ladder rest on 
brackets fixed to parallel side-frames. The brackets 
take the form of bellerank levers, the one end being 
pivoted to the upper side-frame, and the other end to 
the lower side-frame. The raisiag or lowering of the 
ladder affects the relation of the parallel frames, so 
that the angle brackets move sufficiently to adjust 
the level of the steps. The arrangement, which will 
be easily appreciated from our engraving, is simple 
and effective, and results in a very comfortable com- 
panion ladder. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, June 30. 
THE volume of business for the half-year closed 
to-day has been exceptionally large. Prices exhibit 
unexpected strength in the face of enormous produc- 


® 





tion. The expansion of capacity is going on in all 
directions, as though stimulated by wide margins. 
Stocks are light, and an unexpected demand or unusual 
run would in ashort time leave the market bare. Steel 
billets are quoted at 23.50 dols. September delivery. 
The advance in pig iron has wiped out margins on bars 
at 1.60 dols., and some mills will not be started up 
after midsummer repairing season unless good orders 
are booked. Plate and ‘structural iron orders are 
romised soon, and in sufficient volume to keep capacity 
ully employed. The order for the Philadelphia 
Bourse building, 3000 tons, will be placed next week. 
The mills will be generally idle for the next two 
weeks. The wages scale question will be settled in a 
few days. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was very flat 
on Thursday forenoon. Scotch warrants receded in price 
24d. per ton, and Cleveland was nominally 5d. cheaper. 
Cumberland hematite iron declined 1d. per ton, and 
Middlesbrough made an advance of 4d. per ton. There 
was a comparatively large business done in Scotch ig 
iron in the afternoon, and at the close the price was 1h a 
per ton lower, making a fall of 4d. on theday. Cleveland 
receded 1d., making the day’s fall 6d., and Cumberland 








hematite iron was down 1d., making a fall of 3d. on the 
day. The market was adversely atfected by the severe 
depression on the Stock Exchange. At the close the 
settlement prices were—Scotch iron, 41s. 44d. per ton ; 
Cleveland, 34s. 9d.; Cumberland and Middlesbrough 
hematite iron, 44s. 74d. and 43s. per ton respectively. 
There was a continuance of the depression in the warrant 
market on Friday, and prices suffered a further 
decline. A fair amount of business was done in 
ordinary pig iron, but in hematite iron business was 
very limited in amount, Scotch pig iron closed 14d. per 
ton down, making 54d. of a decline in two “ Cleve- 
land and hematite iron were about steady. The settle- 
ment prices at the close were—Scotch iron, 41s. 3d. per 
ton; Cleveland, 34s. 9d.; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 74d. and 43s. per 
ton. Monday’s market was very quiet in the forenoon, 
and for nearly an hour no business was transacted. 
Just before the finish 3000 tons of Scotch iron and 
1000 tons of Cleveland were sold, the former ad- 
vancing 2d. and the latter 3d. per ton. In the 
afternoon there was rather more business doing. 
Scotch iron changed hands at 41s. 64d. and 41s. 7d. cash 
next Monday, and 41s. 84d. one month. Some 5000 or 
6000 tons changed hands. There were offers of Cleve- 
land at 4d. under the forenoon’s close, without any busi- 
ness resulting. The closing settlement prices were— 
Scotch iron, 41s. 6d. per ton; Cleveland, 35s. ; Cumber- 
land and Middlesbrough hematite iron, 44s. 74d. and 
433. per ton respectively. There was but little business 
done in Tuesday’s forenoon market. Only 4000 tons of 
Scotch iron were sold—2000 tons cash and 2000 tons 
one month open —and the cash price declined 1d. 
per ton. The market was very quiet, but steady, 
in the afternoon, Scotch iron being done at 41s. 54d. 
cash and 41s, 7d. seventeen days. Only about 3000 
tons were dealt in. Cleveland was easier, 500 tons 
changing hands at 35s. one month, being a drop of 1d. 
per ton from the morning. At the close the settlement 
prices were—-Scotch iron, 41s. 44d. per ton; Cleveland, 
35s. ; Cumberland and Middlesbrough hematite iron, 
44s. 74d. and 43s. per ton, respectively. The market 
firmed up this forenoon in consequence of the favour- 
able returns reported from Middlesbrough, and also 
because business had to be closed up at 1 p.m. 
till Friday, over the holiday caused by the Royal 
wedding. Scotch warrants sold at 41s. 64d. to 41s. 74d. 
per ton cash, being a rise of 24d. perton. Cleveland 
warrants advanced 1d., and Cumberland and Middles- 
brough hematite iron, respectively, 1d. and 4d. per ton. 
There was no afternoon meeting of the “ring,” nor will 
there be any to-morrow. The following are the quota- 
tions for several special brands of makers’ iron: Clyde, 
Calder, and Gartsherrie, 47s. 6d. per ton ; Summerlee, 
48s. ; ge mars and Coltness, 538. 6d.— the fore- 
going all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 48s.; Shotts (shipped at Leith), 5ls. ; 
Carron (shipped at Grangemouth), 52s. 6d. per ton. 
There are still 71 blast furnaces in actual operation, 
as compared with 76 at this time last year. Two 
are making basic iron, 45 are making ordinary iron, 
and 24 are working on hematite ironstone. Last week’s 
shipments of pig iron from all Scotch ports amounted to 
5603 tons, against 4872 tons in the corresponding week of 
last year. They included 220 tons for Canada, 103 tons 
for South America, 225 tons for India, 325 tons for Aus- 
tralia, 110 tons for France, 566 tons for Italy, 305 
tons for Germany, 255 tons for Russia, 375 tons for 
Holland, smaller quantities for other countries, and 2972 
tons coastwise. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 336,262 tons yes- 
terday afternoon, as compared with 336,730 tons yester- 
day week, thus showing a reduction for the week amount- 
ing to 468 tons. 


Finished Iron and Steel Trades.—Most of the works 
engaged in making finished iron and steel continue to be 
fairly well employed, and in some cases one or two good 
orders have lately been secured. Prices, however, are still 
very low, and the firmer coal market has been against 
masters who had been calculating on easier rates. 


Coal Trade.—The near approach of the holidays is 
making shippers and others anxious to close their engage- 
ments, and coals of all sorts are accordingly scarce for 
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prompt delivery. Prices are generally about 3d. per ton 
better than those of last week, but it is thought the 
advance will prove merely temporary. The demand for 
steam coal has improved very materially in the last few 
days, and the prices of this quality moved up a little for 
the first time this season. The following are to-day’s 
quotations at Glasgow Harbour: 
F.o.b. per Ton. 


Splint — 7s. to 7s. 3d. 
Main coal ... 6s. ,, 63. 3d. 
Steam bee is — 8s. ,, 83. 3d. 
| ae : 7s. ,, 78. 6d. 


The following Table shows the amount of coal shipped 
at the principal ports in Scotland during the first six 
months of the present year, compared with the shipments 
in the corresponding period of last year : 





1893. 1892, Increase, 

Port. Tons, Tons. Tons. 

Ardrossan 148,983 110,830 38,153 

Methil 380,514 368,513 12,001 

Troon... 170,172 167,881 2,341 

Tayport ... 13,841 12,807 1,034 

Bowling ... 2,504 2,129 375 

Decrease. 

Glasgow ... 804,887 942,097 137,210 

Leith... 205, 197 278,437 73,240 

Burntisland 286,244 342,300 56,056 

Ayr ae ... 240,274 292,035 51,761 

Bo’ness ... 216,497 248,379 31,882 

Grangemouth ... 515,146 541,745 26,599 

Granton ... 66,513 86,497 19,984 
Irvine... 111,239 118,745 z 

Charlestown 26,943 $1,832 4,889 

Greenock 60,688 65,467 4,779 

Alloa... 34,976 37,210 2,234 

3,284,618 3,646,834 362,236 

Net decrease. 

Tons, 

Decrease at West coast ports 160,387 

East ove 201,849 


Clyde Shipbuilding Trade: Launches duriny June.—This 
branch of local trade continues to be rather dull, for cer- 
tainly a number of shipyards are badly off for work, or 
have bu’ poor prospects. On the other hand, several 

ards are very well provided with orders. The vessels 
aunched during the month of June, large and small, 
totalled up to thirty, of an aggregate cf about 20,000 
tons. The largest vessel included in the month’s output 
was a steamer built for Spanish owners by Messrs. 
Charles Connel and Co., rated at 4950 tons; and there 
was cnly one other steamer that reached 3000 tons. Six 
of the vessels launched during the month were sailing 
ships, ranging from 2600 tons downwards. 


New Shipbuilding Contracts.—Messrs. Fleming and 
Ferguson, Paisley, have received an order from the Govern- 
ment of India for the supply of a powerful dredger for 
the port of Calcutta. She is tomeasure 155 ft. in length 
by 35 ft. in breadth and 11 ft. in depth ; and it is intended 
that she shall be capable of dredging 800 tons per hour 
from a depth of 35 ft. Messrs. Mackie and Thomson, 
shipbuilders, Govan, have just booked a contract to build 
a large sailing vessel for a Liverpool firm. She is to have 
carrying capacity for upwards of 2000 tons. Messrs. 
D. J. Dunlop and Co., Port-Glasgow, have contracted to 
build a passenger steamer for Spanish-Havana owners, 
similar to the Julia, which they built for the same firm 
two years ago. 


Cnyow Sewage Works.—It is expected that the sewage 
precipitation works which are now being constructed in 
the east end of Glasgow, for dealing with about one-fifth 
of the sewage of the city, will be completed and started 
in three or four months. The cost of the works is esti- 
mated at about 100,000/., in addition to a sum of about 
200,0001. which has been expended by the Caledonian 
Railway Company for the diversion of the sewage, so as 
to allow of the construction of the (underground) Central 
Railway from the east end to the western suburbs of the 
city. 

Glasgow Hydraulic Power Supply Werks: Contracts for 
Pipes, &c.—The contracts for the supply of piping, &c., 
for the new hydraulic-power system yh Glasgow Cor- 
poration Water Commissioners were placed by the com- 
mittee as follow: 3395 tons of cast-iron pipes, various 
sizes, Messrs. R. Laidlaw and Son ; hydraulic valves, 
Messrs. Blakeborough and Sons, Brighouse, Yorkshire ; 
bolts, Messrs. P. and W. MacLellan, Limited. 


Rival Railway Routes in Caithness.—Since the Royal 
West Coast Commissioners recommended the formation 
of a harbour at Gill’s Bay, on the north coast of Caith- 
ness, for the convenienve of the inhabitants of Orkney 
and Shetland, there has been considerable agitation as to 
the direction of the line which should connect this har- 
bour with the Highland Railway. The three routes pro- 

sed go respectively by way of Thurso, Georgemas, and 
Wick. Mr. Paterson, C.E., Inverness, the Highland 
Railway’s engineer, went over all the three, and esti- 
mated the cost of the Thurso route at 100,000/., and the 
other two at 90,0007. each, and said that the line to 
Georgemas could be more easily and cheaply constructed, 
and that the line to Bilbster (for Wick) would be the 
worst of the three. The Wick committee who are in 
charge of the scheme are dissatisfied with Mr. Paterson’s 
estimate, and have now engaged Messrs. Cunningham, 


Blyth, and Westland, C.E., Edinburgh, to make an| bo 


independent survey. The Wick committee met the pro- 
moters of the line from Lybster to Wick at the former 
place on Saturday afternoon, and addressed a public 
meeting in the Temperance Hall. A motion by Coun- 


cillor A. Bruce to the effect that the meeting approved of 


the Gill’s Bay and Lybster Railway as a whole was sup- 
ported. A circular to be sent to those interested in the 
county asking them to subscribe to a preliminary gua- 
rantee fund was approved of, and several subscriptions 
were intimated. 


Glasgow Water Works Extension.—The Glasgow Water 
Commissioners last Friday opened a stretch of between 
six and seven miles of the new aqueducts from Loch 
Katrine, the result of which will be a very decided 
increase in the amount of water delivered daily to the 
service reservoir at Mugdock. 





NOTES FROM THE SOUTH-WEST. 

Ebbw Vale Steel, Iron, and Coal Company, Limited.— 
Changes have been made in the management of this com- 
pany which are expected to secure a saving of 16,000/. per 
annum. 


Cardiff.—-Steam coal has ruled firm; the best qualities 
have made 10s. to 10a. 6d., while secondary descriptions 
have brought 93. to 93. 6d. per ton. Household coal has 
been in moderate request; No. 3 Rhondda large has 
made 93. 9d. to 103s. per ton. Foundry coke has been 
quoted at 17s. 3d. to 17s. 6d., and furnace ditto at 16s. 6d. 
to 17s. per ton. There has been about an average demand 
for iron ore. Steel rails have been inactive. 


Milford Haven.—Mr. L. Bellona, a gentleman sys a 
interested in the Atlantic shipping trade, has this wee 
visited Milford Haven for the purpose of ascertaining 
the capabilities of the port, in view of the running of a 
fresh line of freight steamers between England and New 
York. The directors of the Great Western Railway and 
a Dock Companies have offered all possible 
acilities. 


Briton Ferry.—New steel works are about to be erected 
at Briton Ferry. The site selected is on the west side of 
Raglan Bay Tinplate Works. It is in direct communica- 
tion with the Rhondda and Swansea Bay and the Great 
Western Railways, Briton Ferry Dock, and the Neath. 


Staffordshire Men at Cardiff.—About 260 iron and steel 
works managers connected with the South Staffordshire 
Institute, arrived at Cardiff on Friday with the view of 
inspecting the local iron and steel works. After break- 
fast, the party were conveyed to the Dowlais Iron 
Works, and thence tothe Tharsis Sulphur and Copper 
Works, Subsequently the party made a tour of the 
docks, and visited the Cardiff Tin-stamping Works, and 
Messrs. Tucker’s new mills. 


Dock Matters at Barry.—The Barry Railway Company’s 
Bill, which has already passed through the House of 
Commons, came on Friday before an unopposed Com- 
mittee of the House of Lords, the Earl of Morley presid- 
ing. The object of the Bill is to enable the Barry Rail- 
way Company to construct a new dock, new railway, 
and tramwaya, and other works. Mr. Downing, solicitor, 
having formally proved the preamble of the Bill, it was 
allowed to pass the Committee stage. 


Bristol and New York.—The Manhanset Steam- 
ship Compiny has been running steamers irregularly 
from Bristol to New York for something like a year 
and a half. The result has been satisfactory, and the 
company is now about to try regular sailings. As an 
experiment, four steamers will run between Bristol and 
the United States every ten days during July and 
August. In September two more steamers will be added, 
and weekly voyages will then be attempted. 


B. istol Docks.—Several members of the docks committee 
of the Bristol Town Council have sent in their resigna- 
tions, in consequence of the town council rejecting their 
scheme for dock extension at Avonmouth, at an esti- 
mated cost of 1,000,0007. 


Railway Projects.—The Severn and Wye and Severn 
Bridge Railway Company is said to contemplate a short 
connection, vid Nailsworth, with the Midland and South- 
Western Junction Railway at Cirencester. This would 
give a connection with the Midland at two points, and a 
double connection with the London and South-Western 
at Andover (for Waterloo), and the Salisbury, Exeter, and 
Plymouth line, also at Southampton for Southsea, Bourne- 
mouth, Dorchester, and Weymouth. Nothing, of course, 
can be done in the matter until next session. 





NOTES FROM SOUTH YORKSHIRE. 


SHEFFIELD, Wednesday. 


quite so cheerful during the past week, probably owing 
to the fact that deliveries for clearances on last quarter 
have now been effected, and buyers are hesitating before 
entering into newcontracts, as there appears tobe some un- 
certainty as to the future of prices, owing to an anticipated 
further reduction in the price of coal. Forge-pig com- 
mands 41s. to 43s., and foundry 42s. to 44s. In manu- 
factured irons best and medium quality bar are selling 
most freely on East Indian, South African, and Australian 
account, with the call for sheets depressed, whether for 
home or export. Rollers of best boilerplates are doing 
well, both in iron and steel, as boilermakers are busy on 
marine boilers and other descriptions. Steel tube manu- 
facturers are consequently fairly well engaged, as also are 
makers of patent flues. No fresh orders are to hand for 
armour-plates, but there are inquiries for all-steel for 
th home and abroad, that may lead to further business 
at an early date. Manufacturers of railway material have 
fair orders on their books, but the silver difficulty is 
checking an extension of trade with India and South 
America particularly. Best engine tyres are fetching 





12/, 10s. per ton upwards ; carriage and wagon tyres, 10/.; 








Iron and Steel.—The pig-iron market has not been at 


springs, 10/. ; tyres, 6/.10s. Guaranteed Bessemer billets 
sell freely on home and Continental orders at 5/. 7s. 6d. 
— 123. 6d. per ton, and Siemens at 5/. 17s. 6d, up- 
wards. 


Davy Brothers, Limited.—This firm of engineers has 
issued its twenty-first annual report. The directors 
regret that, owing to the severe competition in all 
departments during the year, and the continued high 
rate of wages, the results have not been satisfactory. 
The profits for the year, after writing off 14001. for 
depreciation, amount to 16391. ; the balance brought for- 
ward from last year is 734/., making a total of 2373/., 
less interest on mortgages and loans 1599/., leaving for 
disposal 774/., which the directors propose to carry for- 
ward tonext year. The outlay on new works during the 
financial year amounts to 7913/., and this sum has been 
charged to capital account. 


Meeting of West Yorkshire Colliery Owners.—A large 
and influential meeting of West Yorkshire pit-owners 
was held at the Great Northern Hotel, Leeds, yesterday. 
The a were private, but it was afterwards 
stated officially that the resolutions adopted by the 
masters’ federation in London had been unanimously 
confirmed. It was further stated that numerous masters 
unconnected with the body are signifying their intention 
of acting with them, and the association will at the 
present juncture carry with it the sympathies of the bulk 
of the trade. The principal exporters were quite certain 
that nothing short of ruin could result from their con- 
tinuing to ship fuel at present prices. One remarked, 
** Handicap by high wages and competition, we have 
lost our shipping trade, and shall have to buy it back 
again.” A hope was expressed that an amicable settle- 
ment might be arrived at by arbitration before either side 
began to lose money. The men’s federation was reminded 
that, influential as it is, it has been unable to rule the 
coal markets of the world. As a matter of fact, a con- 
siderable weight of coal is being delivered from York- 
shire into foreign countries at rates as low as prevailed 
before the 40 per cent. increase in wages. 


Yorkshire Miners and the Reduction.—The officials of 
the Yorkshire Miners’ Association have ordered special 
meetings of the men to be called and a ballot taken of 
the members as to whether the proposed reduction in 
wages shall be accepted. The result is a foregone conclu- 
sion, as the bulk of the men have already held meetings 
in anticipation of the notice, and have given an emphatic 
refusal to the owners’ demand. 


Chesterfield and Midiand Institution of Engineers.— 

he annual meeting of this body was held on Saturday at 
the Stephenson Memorial Hall, Chesterfield, under the 
presidency of Mr. Hy. Lewis. The total number of 
members on the roll as for the year commenced March 26 
last was 282. The income of the past year was 72. 8s. 7d. 
more, and the expenditure 105/. 10s. 4d. more than in the 
previous year, the expenditure being 56/. 19s. 10d. in excess 
of the year’s income. Because of its increased member- 
ship the Institution has become entitled to have an 
additional representative on the Council of the Federated 
Institution. Thenewly-elected president, Mr. A, Barnes, 
was appointed as the additional deputy. In the course 
of his presidential address Mr. Barnes closely reviewed 
the history of the coal trade for a hundred years past, and 
strongly condemned the proposed new legislation in 
regard to mines. Two papers by Mr. A. H. Stokes, 
‘* Description of an Improved Water Gauge,” and 
‘*Description of a Safety Lamp, with Standard Alcoholic 
Flame Adjustment for the Detection of Small Percentages 
of Inflammable Gas,” were taken as read. Discussion on 
the papers was adjourned. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
. MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday thé market was 
not very numerously attended, and affairs altogether were 
somewhat flat, particularly at the opening, buyers being 
very backward, and whereas a few days ago there was a 
good deal of disposition to do business for delivery ahead, 
yesterday consumers were not inclined to buy more iron 
than they needed forimmediate requirements. Makers, 
however, were firm in their quotations; and, being 
fairly well supplied with contracts, were not very eager to 
sell. Few of them would mention less than 35s. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron, but there were plenty of merchants selling 
. 9d., and a fair number of parcels changed 
hands at the latter figure. Towards the close of the 
market matters improved a little, and sellers at the last- 
mentioned price were difficult to find. No. 4 foundry 
was rather scarce, and was quoted 33s. 6d., but grey forge 
was weak at 32s. 6d. Local hematite pig iron was pretty 
steady, and was not easily obtained under 43s. 6d. for 
early f.o.b. delivery. Middlesbrough warrants opened at 
34s. 10d. and closed 34s. 114d. cash buyers. To-day there 
was not much doing on ’Change, and prices were little 
altered. Information from Glasgow reported a rather 
better state of affairs in the Scotch centre, and this some- 
what strengthened the Cleveland market. The general 
quotation for prompt No. 3 was 35s., but some buyers 
endeavoured to purchase at rather less. Middlesbrough 
warrants 35s. 04d. cash buyers. 


Blast Furnacemen’s Wages.—The ascertained price of 
No. 3 g.m.b. Cleveland pig iron for the past three months 
was made known this afternoon as 34s. 2.54d. per ton. 
This is 11.77d. per ton below the price for the first quarter 
of the year, and, in accordance with the sliding scale 





arrangements, the men —_oye at the blast furnaces in 
the north of England will, for the ensuing three months, 
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suffer a reduction. The fall in wages, however, will only 
be to the extent of 1 per cent. 


The Make and Disposal of Pig Iron.—Yesterday Mr. 
John Dennington, secretary to the Cleveland Ironmasters’ 
Association, issued the montbly returns showing the 
make and disposal of pig iron for June. They show that 
at the end of the month there were 87 furnaces blowing, 
as compared with 76 at the end of June last year. There 
are eight fewer furnaces existing than was the case at the 
end of June last year—viz., 143, as against 151. The 
number of furnaces on Cleveland pig iron at the end of 
last month was 50, or one more than at the end of May, 
and 12 more than at the end of June, 1893. The number 
of furnaces on hematite at the end of June was 37, the 
same as at the end of the preceding month, and one less 
than in June, 1892. The make of Cleveland pig iron in 
the port of Middlesbrough during June was 101,616 tons, 
as compared with 105,174 tons in May, a decrease of 
3558 tons. Outside the port the make was 15,474 tons, 
as against 15,342 tons in May, an increase of 132 tons. 
The total make of Cleveland for the whole district during 
June was 117,090 tons, as against 120,516 in May, a decrease 
of 3426 tons. The total for June last year was 16,964 tons. 
The make of other kinds of pig (including hematite, 
spiegel, and basic pig iron) for June was 108,064 tons, as 
against 113,532 tons in May, a decrease of 5488 tons. The 
make of these classes of pig in June last year amounted 
to 40,801 tons. The total make of all kinds of pig during 
June was 225,134 tons, as compared with 234,048 tons 
in May, a decrease of 8914 tons. In June last year 
the amount was 57,765 tons. Makers’ stocks of 
Cleveland pig iron in the port of Middlesbrough at the 
end of June were 112,331 tons, as against 115,357 tons at 
the end of May, a decrease of 3026 tons. Outside the 
port the amount at the end of June was 5473, and at the 
end of May 6670 tons, a decrease of 4223 tons. Makers’ 
stocks for the whole district amounted to 117,804 tons, as 
compared with 122,027 tons at the end of May, and 7518 
tons at the end of June, 1892. Makers’ stores reached 2782 
tons at the end of last month, as compared with 1587 tons 
at the end of May, and 650 tons at the end of June last 
year. The pig iron in public stores at the end of June was 
a3 follows: North Eastern Railway Company's Stores, 2715 
tons ; Connal’s stores, 69,485 tons, Atthe end of May the 
quantities were 2765 and 67,200 tons. At the end of June, 
1892, the amounts were 295 and 40,009 tons. The tota 
stocks of pig iron at the end of June amounted to 192,786 
tons, as against 193,579 tons at the end of May, and 
48,472 tons at the end of June last year. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel industries. With 
regard to the former most discouraging accounts are 
given. Establishments are very slack and orders most 
difficult to secure, notwithstanding the exceedingly low 
rates mentioned. Common iron bars are quoted 
4l. 17s. 6d. ; best bars, 5/, 2s. 6d.; ship plates, 4/. 12s. 6d.; 
and ship angles, 4/. 12s. 6d.—all less 24 per cent. dis- 
count for cash. There is hardly any change in the steel 
trade, but if anything prices are a shade weaker. Pro- 
ducers, however, keep pretty busy, and will not reduce 
their quotations. Ship plates are at 5/. 2s. 6d., and ship 
angles at 4/. 15s.—both less discount. Heavy steel rails 
are said to be obtainable at 3/. 15s. net at works, but 
3l. 17s. 6d. is often mentioned. 


Proposed Restarting of an Iron Works.—A new company 
has been registered, with a capital of 15,000/., under the 
title of the Skerne Steel and Wire Company, to take 
over the Skerne Works at Darlington, and carry them 
on as manufacturers of steel hoops, strips, nuts, bolts 
rivets, bars, wires, rods, &c., and all kinds of iron and 
steel for engineering purposes. 








MISCELLANEA. 

Last winter dynamite was used at the Port of Hangoe, 
Finland, for clearing away the ice at the entrance. To 
be successful, it is necessary that the ice shall be removed 
as fast a3 it is broken up by means of the explosive. 


Tn reference to our notice of the new disinfectant Izal 
in these columns last week, we should have stated that 
this material is being introduced by the proprietors of 
the Thorncliffe Collieries, Messrs. Newton, Chambers, 
and Co., Limited. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ended June 25 
amounted, on 16,461 miles, to 1,426,100/., and for the 
corresponding period of 1892, on 16,383 miles, to 
1,470,843/., an increase of 78 miles, or 0.4 per cent., and 
a decrease of 44,743/., or 3.0 per cent. 


The Iron and Steel Institute having this year presented 
their Bessemer medal to Mr. John Fritz, of the Bethlehem 
Iron Company, the Council of the American Society of 
Mechanical Taaseeons have passed a minute expressing 
their appreciation of the compliment paid to America, 
and to the mechanical branch of the profession to which 
Mr. Fritz belongs. 


The last obstacle of any moment in connection with the 
Manchester Ship Canal undertaking has now been re- 
moved, Sir J. J. Harwood being able to announce last 
Wednesday the receipt of a telegram, to the effect that 
the London and North-Western and Great Western Rail- 
way Companies will ere the Ship Canal Company pos- 
session of their old lines near Warrington on Monday 
next. These lines have to be cut through, and there is 
about five months’ work to be done in connection there- 
with. The possibility of the Ship Canal being completed 
next January now becomes almost a certainty. 


The filter beds at the Wimbledon sewage works have 
recently been extended in area, All storm water from 


a 





the Wimbledon sewers is filtered before it is passed into 
the Wandle, and these filters have been increased by 2893 
square yards. At the same time a second filter, 5300 
square yards in area, has been laid down for treating at 
times the effluent from the settling tanks, and thus reliev- 
ing the irrigation plots. The filtering medium in both 
cases is burnt ballast, but in the case of the effluent filter 
with 9in. of burnt ballast siftings with a top layer of soil. 
Both filters are underdrained. Considerable additions 
have also bsen made to thesludge-treating plant at these 
works. The whole of the works have been carried out to 
the designs of the engineer to the Wimbledon Local 
Board, Mr. C. H. Cooper, A.M.I.C.E., A.R.S.C.I. 


At the recent convention of the American Railway 
Master Mechanics, some interesting points were brought 


forward as to the use of cast steel in locomotive fireboxes. | 


One speaker stated that on his line steel fireboxes often 
cracked within the first six months of their life, whilst 
another stated that on his road the average life was only 
two years. Other speakers, however, stated that they 
had been able to get steelmakers to guarantee the boxes 
made with their sheets for five years, which is, according 
to Mr. Vauclain, a fair average life for such parts of a 
locomotive, under the trying conditions in which they 
are now worked. The chief defects are cracking of the 
plates andlamination. The risk of the former is reduced 
by washing out the boilers with hot water only, whilst 
careful inspection is some guarantee, though an inade- 
quate one, against the latter. 


About 2,400,000 adults and children have paid for ad- 
mission to the World’s Fair grounds during June. The 
receipts, while admittedly good, are not regarded as satis- 
factory by the management, which is desirous not only 
to pay all running expenses, but also to liquidate some 
of the outstanding debts. The running expenses have 
been met, but not much money is left to apply against 
the debts incurred in May, and a standing debt of 
& million dollars atill hanging over the enterprise. 

he present daily running expenses are 20,000 dols., 
but the management hopes soon to be able to reduce 
them to 13,000 dols. France now shows a desire to enter 
its exhibits for competition for the prizes. The French 
commissioner has asked the Committee of Awards to 
permit him to name a certain number of judges, and he 


] | also proposed the adoption of the grade system of prizes. 


The committee has agreed that France should have as 
much to say as any foreign country in the appointing of 
judges, but it is unwilling to consent to the second pro- 
posal. In any case, it is safe to say that French exhibits 
will be re-entered for competition. 


Mr. William Forsyth, Mechanical Engineer of the 
Chicago, Burlington, and Quincy Railroad, in an article 
on the growing use of steel in railroad work, remarks 
that: ‘ For locomotive driving axles open-hearth steel of 
proper Py is superior to iron, and is now extensively 
used. It is entirely free from seams, and the journal 
surface takes a fine polish and runs with a low coefficient 
of friction. The other large use of steel on locomotives 
is for crankpins, piston-rods, and main and side rods. A 
suitable steel for such purposes has the following 
chemical composition: Carbon, .50 to .60; manganese, 
.60 to .80; phosphorus, .04; silicon, .10. For driving 
axles the carbon is made as low as .40. There are very 
few of the wrought parts of a locomotive which cannot 
be made of steel to advantage. The tubes and rivets are 
the principal exceptions, and though excellent tubes are 
made of steel, the severe service they got in a locomotive 
is such that so far manufacturers have not learned how 
to make such a perfect weld with steel tubes as to render 
them satisfactory for locomotive purposes. It is quite 
probable that the objections to steel tubes and rivets will 
soon be overcome and they will be generally used.” 


Ina recent note M. Henri Moissan describes the pre- 
paration of tungsten and the carbides of molybdenum 
and vanadium in the electric furnace. To prepare tung- 
sten a mixture of tungstic acid and carbon is placed 
in the hearth of the furnace, and with a current of 350 
amperes at 70 volts, about 120 grammes of the metal are 
obtained in 10 minutes. If there is a large excess of the 
oxide, pure tungsten is obtained in one operation, other- 
wise a carbide is obtained which can be purified by melt- 
ing it again in the furnace with a fresh supply of 
tungstic acid. Thus prepared, tungsten is found to be a 
bright metal, very hard, and having a density of 18.7. 
Carbides can easily be obtained containing as much as 
18.81 per cent. of carbon. A carbide of molybdenum 
can also be obtained by heating together in the furnace 
molybdic oxide and carbon, but the pure metal has not 
as yet been reduced in this way. Vanadium is still more 
difficult to prepare, though by using a current of 1000 
amperes pe 70 volts, a carbide of the metal containing 
17 to 23 per cent. of carbon has been obtained. 
Moissan concludes from his experiments that pure 
chromium. is more infusible than platinum, molybdenum 
than chromium, uranium than molybdenum, and finally, 
vanadium is the most infusible of all, 


The important harbour works recently completed at 
Tunis should make that city a port of the first class. The 
city has 130,000 inhabitants, but when it fell into French 
hands its approaches from the sea were so bad that 
steamers had to anchor about three-quarters of a mile 
from the shore. The city is situated on the Lake of 
Bahira, which is separated from the sea by a sandy 
isthmus, and has a mean depth of less than 1 metre. Into 
this lake was poured the sewage of the town, which 
finally escaped to the sea through a channel through the 
above-mentioned isthmus about 30 yards wide by 3 ft. 
deep. The new works consist of a channel dredged 
through this lake from the sea to Tunis. At the sea end 
of the channel there is an outer harbour, consisting of a 
channel 23 ft. deep, 328 ft. wide at the bottom, and about 





4000 ft. long, which is protected by jetties on either side. 
Through the sandy isthmus, between the sea and the lake, 
the channel is curved and of tapering section, being reduced 
from the width at the outer harbour at the one end to 
one of about 73 ft. wide at the bottom at the other. From 
this point the channel is continued in a straight line to 
Tunis, a distance of nearly seven miles, a passing placa 
about 1700 ft. long and 146 ft. wide at the bottom, being 
provided midway. The excavation of this channel 
through the silty bottom of the lake was a matter of some 
delicacy, as there was a tendency for the stuff to flow 
back into the excavation. To prevent this, sheet piling 
was driven on either side of the channel at a distance of 
270 ft. from the centre line, the excavated material 
being deposited behind the piles. The sides of the 
channel are sloped at 3to1. At Tunis a basin, nearly 
30 acres in area, has been formed. 


A committee appointed by the American Railway 
Master Mechanics’ Association to report on the compound 
locomotive as used in America, after carefully investi- 
gating the returns from different railroads, offer tenta- 
tively the following opinions and suggestions: 1. The 
compound is suitable for a variable class of freight ser- 
vice. 2. Its range of economy in such service is fully as 
wide as thatof the simple. 3. Its increased coal economy 
over the simple in the average freight service of the 
country will be found to lie between 10 per cent. and 
15 per cent. when in good running condition, and 
handled with intelligence. 4. A well-designed com- 
pound should not be more difficult to keep in a serviceable 
condition than a simple; that is, its regularity of per- 
formance should not be less than the simple. 5. The 
four -cylinder compound will cost more for valve 
oil than a simple. 6. The running repairs of a four- 
cylinder compound will be rather more than for a simple ; 
for a two-cylinder compound they should not be more. 
The final comparison for repairs is undetermined. 7. The 
net running cost of a compound will be less on many 
roads than of a simple, the figure depending on the 
design, cost of fuel, and other local conditions. 8. In 
passenger service the availability of the compound is 
undetermined. 9%. Complicated designs of compounds 
are not likely to prove successful nor economical. The 
prevailing forms of starting valves in America are 
especially noted as being too vomplicated—certain valves 
used elsewhere seem to have more commendable points. 
10. Attention is called to the necessity of long time tests, 
and averages of a considerable number of exactly similar 
engines of both types, to properly establish the status of 
the question. In such tests the influence of higher 
pressure for either type should not be allowed to com- 
plicate the results, as the effect of the highest modern 
steam pressures on the economy of the simple is unde- 
termined. 


Theavailable information asto the Russian platinum in- 
dustry has been increased by a visit made by Mr. George I". 
Kunz to the district, and described by him in the recently 
 ecaamuany report of the mineral industries in the United 

tates at the eleventh census. The two deposits in the 
Ural Mountains are the Goro-Blagodat or Isa region, in 
the basin of the River Isa, and the Nisjne Tagilsk or 
Demidoff district, on the Martin River. The former is 
under Government control, whilst the latter is worked by 
—— enterprise. In the latter field there were three 

arge washing plants, and a fourth is being erected. Be- 
sides these the peasants have many small workings for 
which they pay two-thirds of the produce as a royalty. 
The deposits are placers composed of serpentine boulders 
mixed with chrome iron ore, the platinum - bearing 
sand forming a layer of 6 in. to 10 in. in thickness 
on the bedrock at a depth of 30 ft. to 40 ft. The sand 
is mined by driving levels from a shaft, and is only 
worked in the winter, when the washing plants have 
to stand idle, as the water is all frozen. For washing 
the material, it is hauled in cartloads of about 1500 lb., 
and emptied into a revolving screen. The small stuff is 
stirred up in water by two women, and the heavier 
materials settle in riffles in the troughs. Both the tailings 
and the heavy sand are re-washed. In two shifts of 
twelve hours—each shift, however, including four hours’ 
rest—about 640 tons of sand are washed, yielding 2.7 lb. 
of platinum in each machine. The average daily yield of 
the whole of this district is about 91b., worth about 2/. 
er ounce, and the yearly production is about 1620 lb. 

o details of the cost of mining are available, but the 
cost of labour for washing in the three plants for the 180 
days during which the work could be done is about 70007. 
Wages are not extravagantly high, as a driver gets 1.3 
roubles a day for himself, horse, and cart, and he has to 
haul sixty loads daily. For each machine 40 drivers, 
besides 16 workmen at 70 kopeks each and four women 
at 40 kopeks each, are employed. 





GERMAN Raltts ror RouMAnrA—Krupp, of Essen, has 
obtained a contract for rails on Roumanian account. 

CaTaLoGuEs.— We have received from Messrs. G. Wilkin- 
son and Sons, of the Bradford-road Tool Works, Keighley, 
a copy of their new catalogue, containing illustrated de- 
scriptions of the various classes of machine tools built by 
them. Amongst these are included lathes, planers, 
shapers, milling machines, steam hammers, and many 
others. Full prices are given in every case.—The new 
catalogue, No. 18, of the Grantham Crank and Iron Com- 
pany, Grantham, gives particulars of the various forms of 
boilers construc by this company. Very full details 
are given as to the dimensions and weights, and the 
prices are affixed in every case.—Messrs. Thornton and 
Cribbin, of Bradford, Yorkshire, describe in their new 
catalogue, sections A and B, various forms of steam 
engines, hydraulic tools and presses, and mill gearing. 
The catalogue is fully illustrated, and is of a handy size. 
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THE ROBB-ARMSTRONG AUTOMATIC ENGINE. 
CONSTRUCTED BY THE ROBB ENGINEERING COMPANY, AMHERST, NOVA SCOTIA. 
(For Description, see Page 25.) 
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The New Cunarders ‘‘ CAMPANIA” and “LU- 
CANIA;” and the WORLD’S COLUMBIAN 
EXPOSITION OF 1893. 
The Publisher begs to announce that a Reprint is 
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Wear and Tear in Ballast Tanks,” by Mr. A. K. Hamilton. At 
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for a tour of the Bute Docks. On Wednesday, July 12th, meet- 
ing at 10a.m. The following papers will be read and discussed : 
“Some Experiments on the Combination of Induced Draught 
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and Retarders,” by Mr. J. D. Ellis. ‘‘On the Transmission of 
Heat through Boiler Plates,” by Mr. A. Blechynden, Member. 
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meeting at10a.m. The following paper will then be read and 
discussed: ‘*‘On Water Tube Boilers,” by Mr. J. T. Milton, At 
12,15 p.m. : Excursion to Penarth Dock and Barry Dock. 
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WORKMEN’S EXHIBITIONS. 
Every exhibition is, in a sense, a workman’s 
exhibition, since almost every article that it is 
possible to show owes something to handicraft 
skill. But it is seldom that the labourer is thought 


ty | of by the spectators. The artist, the designer, and 


the manufacturer receive a fair share of recogni- 
tion, but the man who carried out the work is 
usually overlooked. It can scarcely be otherwise, 
seeing that very few objects are the result of one 
pair of hands, or even of one class of workmen ; 
and hence the average exhibit does not bear that 
evidence of personality which is requisite to excite 
enthusiasm in the onlooker. Further, it is not the 
interest of manufacturers to call attention to the 
individual excellencies of their servants, even of 
those that are responsible for the artistic and 
scientific merits of their wares ; after incurring the 
heavy expenses of exhibiting, they are justified in 
taking to themselves full credit for everything good 
that is done in their establishments, just as they 
must bear all the discredit of what is bad. Itis a 
pity that it should be so, for the chance of earning 
public appreciation would be an immense stimulus 
to the workman to do his best. In the days 
of the old guilds the young journeyman had 
to show specimens of his‘skill before he could gain 
admittance, while the leading craftsmen were 
looked up to and admired by their compeers. The 
factory system has, however, destroyed the feeling 
of individual responsibility which flourished under 
the guild, and the trade union has hitherto done 
little to combat the evil influence that division 
of labour has had on the workman. Nominally it 
exacts a certain standard of excellence from candi- 
dates for admission, but in some way or other a 
good many men become members who would re- 
main outside were the rules administered more 
zealously. The attention of the leaders is so fully 
occupied with wages questions that they have 
hitherto had little time to spare for the improve- 
ment of the craft. Thus neither from the public, 
nor from the smaller world in which he lives, 
has the workman the chance of obtaining recog- 
nition for good work. It is only the foreman 
and the employer that recognise it, and both have 
usually excellent reasons for keeping their know- 
ledge to themselves. 

At last, however, the unions are stirring them- 
selves to remedy this state of affairs. If a tithe 
of what has been alleged against them in the past be 
true, they have done much to quench enthusiasm 
in their members, and to reduce them all to an 
average of mediocrity. Now, as a corrective, they 
have inaugurated an exhibition of handicraft at the 
Agricultural Hall, Islington, N., in which, as far as 
possible, each article bears the name of the man who 
made it. Their object is twofold ; first, they desire, 
and very rightly, to bring it home to the public that 
the beauty and efficiency of the numberless articles 





that make up our commerce are dependent on the 





skill and ability of the workmen that make them; 
second, they wish to impress upon the labouring 
classes the fact that our commercial supremacy de- 
pends on the quality of our goods being maintained 
at a highstandard. The wonders of machinery have 
been so persistently preached for years past, that 
we have almost got to believe that it is omnipotent. 
Yet a walk through the shops in the West End 
of London shows that the most wonderful 
manipulative ability exists among us ; and further, 
that the finer and more beautiful the article, the 
less it is indebted to machinery for its construction. 
As examples of hand work we may quote fine 
bronzes, goldsmiths’ work, high-class cutlery, rich 
silks, delicate enamels, and the best class of furni- 
ture. These are only a few that lie on the surface ; 
there is probably no manufacture in which handi- 
craft skill is not required, and in which those 
features which are regarded as the chief excellencies 
to be aimed at, are not principally due to the work- 
man. 

Unfortunately the market for the best goods is 
extremely limited, and the proportion of workmen 
who find the opportunity of doing the highest class 
of work is small. The greater part of them must 
spend their time on goods for the million, in which 
a large and rapid output is essential. This implies 
that the aid of machinery must be sought, and that 
hand labour must be minimised. But it does not 
mean that bad work must be done. The machine, 
although made of metal, is not insensitive to the 
influence of its human attendant ; under the com- 
mand of one man it will turn out work that is per- 
fect of its kind, while in the hands of another its 
product will be very inferior ; one article will be 
an honest production, a credit to all concerned, 
while another will be a fraud on the purchaser 
and a disgrace to the manufacturer. The machine 
tender is undoubtedly on a lower grade than the 
skilled craftsman, since his calling is more easily 
learned, and makes less demand upon him, but the 
same obligation lies on him to carry out his work 
in the best way possible. He may be conscious 
that his life is being spent in helping to turn out 
third-rate articles, and it may be a source of deep 
annoyance to him, but the remedy does not lie in 
making them fourth-rate by carelessness or 
wilful malice. There is much in the world 
that we should all like to alter, and which we 
hope may, in time, be amended. But we are 
so environed by circumstances which laugh at 
our efforts that the best outlet for the reform- 
ing zeal of most of us is to concentrate it on the 
work under our hands. It may appear a grand 
thing to the man who works in a boot factory to 
abolish poverty, but if while musing over this im- 
possible problem he turns out leaky boots to be 
worn by poor workwomen, he adds an unnecessary 
sting to the evil he deplores. 

We are glad to see that London Trades Council 
proclaim their object in instituting the exhibition 
to be to encourage the workman to ‘‘ put conscience 
into his work.” Our manufacturing supremacy 
runs more risk from lack of conscience in 
our work than from any other cause. This is 
by no means altogether due to the artisan— 
he can only use the materials provided for him, 
and spend on them the time he is permitted. 
But when due allowance is made, there is much that 
he can do to aid in keeping up the reputation of 
our exports. If hisemployer has to spend a large 
sum on supervision and inspection, he must either 
increase his prices or let down the quality of 
his goods. On the other hand, if he can depend 
on the consciences of those he employs, he can 
meet competition with ease. The most appreciated 
quality in manufactures is uniformity. If a cus- 
tomer can rely on every article being equal to 
sample, he will seldom be tempted to try another 
firm. The saving in trouble and temper is worth 
more than a slight reduction in price. But this 
uniformity cannot be gained where scamped work 
obtains ; even rigorous supervision will not always 
secure it ; it depends on the consciences of the work- 
men. A single careless or malicious man may almost 
ruin the reputation of a house, for the reason that 
the public always judges by the worst specimen. 

The exhibition at Islington shows clearly the im- 
mense strides that division of labour has made, by the 
fact that the greater part of the articles have been 
lent by manufacturing firms and Government depart- 
ments. In some cases as many as one hundred men 
have collaborated to produce an object, nearly every- 
one having the assistance of a special machine. In 
such cases it is impossible that individual recogni- 
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tion should be obtained. The personal stimulus 
is lost. Can the corporate pride of the union 
supply its place? Will the men learn to put forth 
their best efforts-—will they put conscience into 
their work—in order that the union may gain credit 
with the world? If this exhibition result in such 
an idea gaining a hold on the minds of union 
members, it will accomplish a great and noble 
work. It is straining human nature to the utter- 
most to demand that the same job shall be per- 
formed hundreds—thousands—of times, each time 
with the care, accuracy, and attention that a man 
brings to a new task. It can only be done by 
aid of an enthusiasm for some ideal that is outside 
of the work. The individual worker is lost among 
the crowd, and his portion is indistinguishable in 
the whole. But he is part of a corporate being 
that may gain the good or bad opinion of the world, 
and if he can only realise this, it may supply him 
with the stimulus he needs to help him through his 
daily task. It is no slight matter to the working 
men of this country how their unions are regarded. 
When they have public sympathy behind them, 
they are successful; when it is opposed to them, 
they generally fail. If ‘‘ trade unionist ” and ‘‘ con- 
scientious workman” ever grow to be regarded 
as synonymous terms, the power of the unions will 
become enormous, and they will have done a work 
of inexpressible importance. 

While the exhibition shows the working classes 
that they have reason to be proud of their skill, 
it also demonstrates that a great deal besides 
handicraft is required to attain a successful 
result in many branches of industry. For in- 
stance, in the hammered iron work shown there are 
examples in which splendid executive talent is 
wasted on poor designs ; the conception is not worth 
the pains spent in carrying itout. In the machine 
guns one is lost in wonder at the ingenuity of the 
mechanism, and the speed at which it works, 
as well as at the pains spent to prevent ignition 
of the charge before the breech is closed. It 
is the ability of the designer that strikes 
the spectator, and not that of the artisan. 
It is only in old and hackneyed subjects that the 
workman is independent of extraneous aid, and it 
is in these that competition, both home and foreign, 
is the keenest. It is to the inventor and the man 
of science that we have all to look for the production 
of new designs and new processes, and there can 
never be any real diversity of interest between the 
various classes that co-operate in manufacture. 
The sharing of the profit jointly earned is, of 
course, subject for discussion, and sometimes for 
strife, but this is rapidly settling itself. The 
profits of the capitalist are rapidly declining, 
while wages are rising both in amount and 
purchasing power. At present there is very little 
profit to dispute about. It, however, only needs 
that the workmen accept the teaching of their 
leaders, and put conscience into their work, to 
revivify our trade, and give us a fresh start in our 
struggle for the commerce of the world. 





THE SINKING OF THE “ VICTORIA.” 


In our last issue we commented on the terrible 
loss sustained by the country in the sinking of the 


Victoria and the sacrifice of so many lives. Since 
then fuller particulars have come to hand in the 
shape of Admiral Markham’s despatches. There 
is little doubt—in fact, it may be said there is no 
doubt—that the catastrophe occurred through an 
error on the part of the late Commander-in-Chief, 
Sir George Tryon. Knowing the great ability of 
the late Admiral, it is difticult to understand how he 
could have given an order such as he did, which 
must have resulted in the collision of the ships. 
The reports state that he had only that morning 
come off the sick list. What the nature of his 
illness was we are not aware, but we are compelled 
to think that he was in a state of weakness which 
incapacitated the proper functions of the brain. 
Most of us know that mental state in which phy- 
sical weakness so reduces one that no effort of will 
‘can compel the mind to fix itself on one object ; 
when memory seems for the instant to fail, and facts 
lose their proper significance. Fortunately, this 
mental paralysis, which is the result of sudden 
stress on a mind weakened from physical causes, 
seldom happens to ordinary men 8 they are in 
a position to make the failure so terribly serious as 
in the case of the late Sir George Tryon. No 
doubt the late Admiral fell a victim to his own 
excess of zeal ; and his desire not to spare himself 





has resulted in the loss not only of his own life, but 
of that of 358 fellow-sailors. 

According to Admiral Markham’s despatch, the 
course of events, briefly stated, appears to be as 
follows. The squadron consisted of the Victoria, 
Camperdown, Nile, Dreadnought, Inflexible, 
Collingwood, Phaeton, Edinburgh, Sans Pareil, 
Edgar, Amphion, Fearless, and Barham. The 
ships were formed in single column line abreast, 
and proceeding at a speed of about 8 knots. When 
within about five miles of the anchorage off Tripoli, 
the signal was made at 2.20 p.m. to form columns 
of divisions 1n line ahead, disposed abeam to port ; 
the columns to be six cables apart ; that is to say, 
the ships were formed in two lines, each vessel 
having another abeam of her ; the distance between 
the two being 1200 yards and the distance between 
each of the ships in the lines 400 yards. Admiral 
Tryon then made the signal that the ships of 
the two lines should turn inwards towards each 
other. This was at 3.25 p.m.; the first division 
being directed to alter course 16 points to port and 
the second division 16 points to starboard ; the 
leaders together and the rest in succession. The 
evolutions, as we have stated, with the ships only 
six cables apart, could hardly fail to result in a 
collision. Admiral Markham recognised this, for 
he kept the answering signal at the dip, indicating 
that he did not understand, and had given orders 
for a signal to be prepared which could only 
be looked on in the light of a remonstrance. 
Before, however, the latter was hoisted, the 
Commander. in-Chief signalled by semaphore to the 
Camperdown to proceed with the evolution, and 
Admiral Markham had nochoice but to obey. The 
conduct of the second in command has been called 
in question by some critics, who evidently are not 
acquainted with the implicit obedience required 
in the Royal Navy to an order deliberately made 
by a superior officer. No doubt, had Admiral 
Markham refused to obey, it would have been 
better in this case; but, on the other hand, 
had he done so he would undoubtedly have been 
severely censured. Indeed, there are those who 
appear desirous to fix the blame on Admiral Mark- 
ham for the hesitation he didshow. Nothing but the 
fact that an officer has lost command of his senses 
can warrant a subordinate in refusing obedience. 
Admiral Markham very properly took this view of 
the situation, and concluded that the Commander- 
in-Chief proposed some tactic which could have been 
safely carried out, and his refusal to obey the signal 
might have resulted in the very thing he was 
anxious to avoid—viz., the collision of the ships. 
Both the Victoria and the Camperdown, therefore, 
turned towards each other, the flagship’s helm 
being put hard-a-starboard, and that of the Cam- 
perdown hard-a-port. It should be noticed that in 
discussing the manoeuvres beforehand, the late 
Commander-in- Chief had stated that he intendcd to 
form the fleet in two divisions, the columns to be 
six cables apart; but the staff commander had 
suggested that eight cables would be a better dis- 
tance, to which the Admiral had assented. Never- 
theless, the signal was made by the Admiral’s 
order for the distance to be six cables. This was 
noticed by Commander Hawkins Smith, of the 
Victoria, who sent down to inform the Admiral 
that six cables were flying, but the Admiral 
determined to leave matters as they were. The 
fatal results that followed are but too well known. 
There seems to be no doubt but that the officers of 
the Victoria were alive to the danger that would 
follow, but the spirit of discipline prevented remon- 
strance, until the terrors of a collision were so immi- 
nent that Captain Bourke, of the Victoria, asked per- 
mission to reverse the port screw, and immediately 
afterwards both engines were put full speed astern. 

In the Camperdown, when Admiral Markham 
saw that the Victoria was turning inwards 
instead of going under his stern, as he antici- 
pated she would do in spite of the signals, the 
order was given.to go full speed astern with the 
starboard screw so as to decrease the circle of turn- 
ing, and, when collision was inevitable, both engines 
were put full speed astern, as in the case of the 
Victoria. This reversing of the engines in both 
ships was, however, undertaken too late to do 
much to check the way of the vessels, and the 
Camperdown struck the Victoria about 20 ft, before 
her turret ; the angle the two ships bore towards 
each other being about 80 dey. A chief petty 
officer, who was in his mess right forward, and who 
was saved, stated that the Camperdown’s bow came 
right through into the. Victoria as far as the chain 





lockers, and burst in the bulkhead between the fore 
mess deck and the stokers’ mess deck. Remem- 
bering that the Camperdown was originally only 
steaming about 8 knots, and that both engines 
were reversed at the time of the collision, it is difti- 
cult to estimate what would have been the effect had 
she struck the Victoria on her unarmoured forward 
part at anything like full speed. It would almost 
seem as if she would have sheared the bow of the 
ship right off, in spite of the armoured deck. 
Captain Bourke, in his report to Rear-Admiral 
Markhan, states that when collision was inevitable 
orders were given to close watertight doors on the 
Victoria. This order, Captain Bourke says, was 
carried out, and he left the deck, by the Commander- 
in-Chief’s order, to see if all doors were closed, 
and up to what bulkhead the ship had filled. 
Some of the doors, Captain Bourke says, were 
closed ; but the whole sad business took so short a 
space of time that it is very doubtful whether the 
captain’s statement would have been made if he 
had been acquainted with the whole of the facts. 

Possibly this mishap will lead to a revision of 
the orders in regard to the closing of watertight 
doors during steam tactics. Although the Victoria is 
the first ship that has been sunk in this way, we hear 
of many close shaves on previous occasions that have 
occurred during steam tactics, and on other occa- 
sions, and it is certainly desirable that the closing 
of the watertight doors should not be left until the 
last few seconds when collision is inevitable. One 
knows the objection all people—more especially 
sailors—have to taking precautions against acci- 
dent, and nearly all men prefer to risk a pos- 
sible serious calamity to the certainty of small 
present inconvenience. The closing of watertight 
doors is enjoined by the Admiralty regulations, but 
we believe nothing is said about their being kept 
closed ; and, having been reported as closed, they 
are immediately opened. There is some security 
even in this evolution, if properly carried out, for 
the fact is ascertained that the doors are in work- 
ing order; but more security is required when 
ships are about to perform intricate manceuvres, 
where an error in judgment—as shown in the 
present unhappy circumstance—or a failure in 
machinery, may lead to the sacrifice of many valu- 
able lives and the loss of large sums of money to 
the country. ; 

The injuries received by the Camperdown her- 
self were not insignificant, and, although we have 
very bare accounts of them yet, it would seem that 
the ship would almost have been put out of acticn 
by her encounter with the Victoria, even though 
it was made under the most favourable circum- 
stances for the ramming vessel. Admiral Markham 
states that it was two minutes before the Camper- 
down was able, although going full speed astern 
with both engines, to get clear of the Victoria, 
and it would seem that the danger sometimes 
foreshadowed, of a rammed vessel causing the 
destruction of her assailant by the latter being 
unable to get clear, is by no means visionary. The 
watertight doors on the Camperdown were shut, it 
is stated, before the collision occurred; perhaps this 
statement will require revision, but, at any rate, 
the deck forward was only 1 ft. above water. She 
had a jagged hole in the port bow, extending from 
the stem to an extreme distance of 10 ft. abaft, and 
from 12 to 18 ft. below the upper deck ; the lower 
edge being just above the armoured deck. The 
stem was broken above the ram, and the stempiece 
was separated from the plating on the starboard 
side for a depth of 10 ft. below the water line. The 
carpenters’ store-room, the paint-room, fore ballast- 
room, boatswain’s store-room, submarine mining 
room, tank-room, capstan engine flat, and also the 
patent fuel space on the port side of the chain 
lockers, were all filled, but several of these com- 
partments were afterwards pumped out dry. 

The despatches that have come to hand since 
we last wrote, although adding, if possible, to 
the gloom of the situation, confirm our fore- 
cast in one happy feature. Putting aside the 
error made by the late Commander- in - Chief, 
everyone concerned appears to have acted with 
perfect propriety under the great stress of circum- 
stances. Although this may appear but faint praise, 
it is, perhaps, the highest that can be given. The 
call that is made on seamen in the presence of 
danger such as that which overtook the Victoria is 
of a most exacting nature, and none but men of 
the highest calibre, both moral and physical, could 
adequately meet the stress. Landsmen who have 
been below in a modern man-of-war and traversed 
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some of the narrow and tortuous passages, will 
understand the awful feeling of those whose duty 
takes them far down into the interior of a ship that 
is known to be sinking. The fate of the engineer- 
ing staff must, indeed, have been terrible. We 
have no wish to pile up horrors and add to the 
grief of relatives and friends of those who were 
lost, by painting the terrors of the last moments of 
those in the neighbourhood of the boilers. All who 
perished, and who stuck to their post so manfully, 
as everyone appears to have done, must have been 
fully alive to what these terrors would be, and 
greater credit is therefore due to them for their 
constancy up to the last minutes of their lives. It 
is an earnest of what may be done by discipline, and 
engendering a habit of self-denial, such as sailors are 
bound to practise ; so that if ever the Peace Society 
get their way and armies and naviesare abolished, we 
shall have lost one influence which has tended much 
towards the elevation of mankind, however much 
we may gain in other respects. Although no one 
can deplore more than we the sacrifice of so many 
valuable and gallant lives, yet all those who have 
lost a friend or a relative in this terrible calamity 
may feel assured that those who went down in the 
Victoria have not died in vain, and that the pride, 
enthusiasm, and elevation of spirit raised through- 
out the country is a rich equivalent for the loss we 
have sustained. 





THE WEATHER OF JUNE, 1893. 

JuNE has been a month of small rainfall; the 
drought of fifteen weeks’ duration gave way reluc- 
tantly to very small showers at the beginning, and 
hardly more copious at the end. Very fine weather, 
with much bright sunshine, has been prevalent, 
with local thunderstorms, and temperature above 
the average. The mean pressure and temperature 
of the atmosphere at extreme positions of the 
British Islands, to which the Isle of Man is central, 
were as follows : 


Mean | 

















Mean Diff 7 Difference 
Positions. | Pressure. | from Normal. |7 ture, ‘tom Normal. 

in. in. | deg. deg. 
North 29.94 above 0.07 | 53 above 1 
South 30.01 below .01 | 61 pe 2 
West 30.01 above .08 61 os 5 
East 29.99 so 08 57 | nil 
Central 29.98 a 58 | above 1 





The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 

















Places. Rainy Days. | Amount. |, Legg sean 
in, in. 
Sumburgh .. 11 0.61 less 1.37 
Sar we cs 5 0.63 oe Lat 
Valentia oe 12 1.84 o» 1.48 
Yarmouth .. 12 1.12 » 0.76 


The daily general directions of the wind over 
these islands, assuming uniform force, give a 
resultant from N.W. by W., with estimated force 
W.N.W. ; which is also indicated by the mean dis- 
tribution of atmospherical pressure. The normal 
recultant being W.S.W., the winds were more 
northerly than usual. From the 7th to the 15th 
the winds were easterly, very light. 

‘*The wind had no more strength than this, 
That leisurely it blew, 
To make one leaf the next to kiss 
That closely by it grew.” 
From the 16th to the 26th the winds were north- 
westerly, very light until the 22nd, after which 
date they became stronger and more variable. The 
greatest barometrical pressure, 30.45 in., occurred 
onthe 7th ; the least, 29.25 in., on the 28th. The 
highest temperature, 91 deg., was reported at 
Southampton on the 19th ; the lowest, 36 deg., at 
Lairg on the 4th. The mean temperature, at 
8 a M., for the entire area of these islands, at sea- 
leve), was 54 deg. on the Ist, and with slight fluc- 
tuations ascended to 64.5 deg. on the 16th; it then 
declined to 53 deg. on the 24th, and rose to 
59.5 deg. on the 28th. From the 14th to the 19th 
the weather all over the kingdom was exceedingly 
fine and bright, the heat being abnormally great. 
According to the Greenwich observations, these six 
days had a mean temperature 11.5 deg. above the 
normal, the daily maxima ranging from 83 deg. to 
91 deg., minima from 57 deg. to 50 deg., maxima 
in sunshine from 131 deg. to 146 deg., sunshine 
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from 8 to 13.6 hours, wind E. to N.N.E., very 
light, no ozone. The maximum temperature of 
June in some years does not attain 80 deg.; in few 
years does it reach 85 deg; not since 1858, for 
which 94.5 deg. is recorded, has it exceeded 90 deg. 
till this year. But the variations are notable. The 
maximum on the 19th was 91 deg., next day only 
66.7 deg., and on the 24th 63 deg., with rain and 
fresh wind. Probably the rainfall was about a 
third of the usual quantity in Great Britain, and 
about a half in Ireland. On the 10th 1.19 in. of 
rain was measured at Parsonstown, where a thun- 
derstorm had occurred ; 1.1 in. was also measured 
at Roche’s Point on the 27th. Thunderstorms 
occurred on the east coast on the 4th, 22nd, and 
23rd ; in north Scotland on the 12th, in Wales on 
the 13th, in England and in Ireland on the 
14th and 19th, in England on the 15th, in west 
Ireland on the 18th. Reckoning by the weather 
notations, fine bright days varied between 12 in 
the south and 7 in the north ; overcast days between 
3 in the south and 13 in the north district, indi- 
cating most sunshine in south England. During 
the four weeks ending July 1 the duration of 
bright sunshine, estimated in percentage of its 
possible amount, was for the United Kingdom, 
45.5 ; Channel Isles, 69 ; south-west England, 60 ; 
south England, 50; east England, 48; north-west 
England, 45 ; west Scotland and central England, 
43; Ireland, 40; north-east England, 38; east 
Scotland, 37 ; north Scotland, 33. 

Where and when thunderstorms occurred rain 
was heavy forashort time. The rate of rainfall is 
important from a fertilising point of view. A 
quantity which falls in a short time may do small 
good, though if disseminated during a longer time 
it would have been more beneficial. However, the 
rains, though intermittent, were most welcome. 
Through “‘ half the circle of the hasty year” the 
weather has been phenomenal for fineness, dry- 
ness, and quietness, to the detriment of agriculture, 
which cannot succeed without water. The hay 
crop is so far a failure as to send up prices even to 
91. a ton; turnips are withered ; barley and oats 
are backward ; potatoes are thought to be growing 
well; wheat is the promising crop of the year, 
though thin and short in straw. 

The public health has been good. The rate of 
mortality in the metropolis was about 19. 

In the American Meteorological Journal for 
February, F. E. Saunders, of Lowell, states that 
‘*cotton fibres are very susceptible to any atmo- 
spheric change—that is to say, they will take on 
or throw off dampness very readily ; consequently 
any material change of temperature and humidity 
will affect the successful working of the fibre. In 
order for cotton to work well in the first processes 
of manipulating, the dry bulb thermometer should 
stand at 78 deg., and the wet bulb at 66 deg., 
which would make the dew point 58 deg. and the 
relative humidity 52 per cent.” 





THE STRANDING OF H.MS. “HOWE.” 

At the beginning of last November, the Howe, 
one of the Admiral class of line-of-battle ships, ran 
on some rocks whilst entering Ferrol Harbour, in 
Spain. Who wasto blame, or whether any one was 
to blame, is a vexed question which has caused 
much heartburning in naval and official circles. 
It is a question which, happily, we can neglect with- 
out reproach, it being sufficient for our purpose 
that the Howe went hard on a jagged reef, and 
stuck there for about five months. The rocks were 
not marked in the chart, but there was a bank 
known to be there, and the captain, very naturally 
thinking he was on the mud, gave the order for 
full speed ahead, hoping to push over into deeper 
water. It may be, also, that the fact that the 
Howe was known not to be very handy in going 
astern‘influenced Captain Hastings in his decision. 
We have recently had a most brilliant object- 
lesson of the steadiness of a man-of-war’s crew 
in the face of death, by the dreadful loss of the 
Victoria, and the more tragic calamity was but a 
repetition of what occurred in the stranding of the 
Howe, so far as every man on the ship faced the 
prospect of death without flinching from duty. 
Had the Howe rolled over into deep water—as 
might easily have been the case-—the tragedy would 
have been as awful as was that of which we give a 
further chronicle on another page. 

The Howe went on the Pereira Reef ata quarter 
past eleven on the morning of November 2 of last 





year. This was about high water, and the ship 





listed over to port, the rocks crushing through both 
bottoms. The water first entered the port forward 
stokehold, which had to be abandoned about 
11.30; the watertight door between that and the 
port after stokehold being closed. At the time 
of the accident seven boilers out of a total of eight 
were in use, and the chief engineer of the shi 
gave orders for steam to be got up in the eight 
boiler in order to keep the pumps at work, with 
the view of relieving the ship of water. This, 
however, was found to be quite impracticable, and 
as the tide fell the weight of the ship settled down 
on tothe rocks, which crushed through the bottom. 
Our illustration on the next page is taken from 
an imperfect sketch intended to show the damage 
done to the ship, as revealed now the false bottom, 
fitted in the Spanish dockyard, has been removed. 
The black parts show the area perforated, whilst 
the parts inclosed by irregular lines show the in- 
dentations. It is needless to say that any amount 
of pumping would be insufficient to keep under the 
water that could pour in through such vast openings 
as these. 

During the night the ship was abandoned, as it 
was thought possible she might roll over into deep 
water, and there was evidently no object in the 
crew remaining on board, for they could do nothing 
to secure the safety of the vessel. The other ships 
of the squadron consisted of the Royal Sovereign, 
Anson, Rodney, Immortalité, and Bellona, and 
these vessels all sent boats to the assistance of their 
stranded consort. Practically the only efforts 
that could be made at the time were to lay 
out anchors, in order that the vessel might be 
secured in the position she had taken. On the 
afternoon of the 2nd, six anchors were laid 
out by the boats; two on the port bow, and 
one on the starboard bow; whi!st two were 
laid out on the starboard quarter, and one 
right astern. As soon as the vessel grounded, 
divers had been sent down to report on the damage 
done, but owing to it being mostly on the bottom, 
they were not able to form an estimate of the full 
extent of theinjury. About three o’clock the fires 
were extinguished in all the boilers ; about three 
hours later the vessel took a sudden list to port ; 
owing, evidently, to her bottom giving way. This 
caused her to be abandoned for the time, but as she 
went no further over, the men were put on board 
again. During the night, or doubtless carly on the 
morning, of the 3rd, she listed over to starboard ; 
the deck being at an inclination of 14 deg. at 
3.30 a.M., and this the next morning had increased 
to 20} deg. The bow of the ship was then right 
under water, and the water at high tide reached 
the quick-firing guns on the starboard side of the 
spar deck; whilst the forward guns of the main 
armament were also under water. The chief wort. 
to be accomplished now was the relieving of the 
ship of all possible weights; and to effect this, 
working parties from the other ships of the squadron 
were sent on board the wreck ; the more valuable 
of the stores and effects of the officers and crew 
were also taken out. All the quick-firing guns 
were removed ; the spars, anchors, and cables, &c., 
were taken out and placed in launches and lighters. 
The 6-in. guns were also transferred from the 
ship. The following is a description given by a naval 
officer who was on the spot of the manner in which 
these guns were removed ; a very difficult opera- 
tion, considering the heel of the ship. 

‘*The three guns on the port side were got out 
in the following manner: A wire strop was placed 
around the middle of the gun, and to it were hooked 
the two lifting screws, which were fastened to plates 
on the deck above, and to these two screws a 
capstan head was made fast, which rove around the 
screws, and thus lifted the gun; the screws were 
prevented from bending by being kept at right 
angles to the deck by means of tackles attached to 
each screw ; this had to be done on account of the 
list ; a large purchase was rigged and the gun was 
moved to the main hatchway, above which a pair 
of sheers were rigged. By the latter the gun was 
hoisted up and then lowered into the lighter. The 
mounting and carriage was got up in the same way. 
To remove the guns on the starboard side was quite 
another matter, as they were all under water ; they 
were lifted in the same way by means of the lifting 
screws, then two easing-down purchases were made 
fast, and the gun was eased away out of the gun 
port. A diver then went down and placed a stro 
arouad the gun, and to it hooked the single block 
of the luff, which was made fast on the derrick 
head ; it was then hauled up above water, and 
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placed in the lighter. The 6-in. guns were finally 
returned home,” 

A little over 600 tons weight was removed before 
the arrival of the salvage company ; of these 
weights the following is an approximate statement ; 

Weights Removed before the Arrival of the Salvage 





Company. 

Tons 

Men and effects... bah — ~ sete Me 
Derrick, boats’ davits, and other davits ... 30 
Paymaster’s stores of all descriptions oss ae 
Anchors and cables... a me ose 
Net defence gear oe pes ae ee 
Gunes and mouldings... éve oe ao ie 
Mees stores and canteen stores és eee 
Boats ea asi ss bse ane scot ae 
Coal oe sa Ser sae aie oss) ae 
Sundries ... it en ses a vos, Se 
Total ... ... 650 


It will be remembered that shortly after the 
grounding of the Howe a contract was entered into 
by the Admiralty with a foreign salvage company, 
for the raising of the vessel within a period of six 
months. Every credit is due to this company for 
the energy and skill they showed in carrying out 
the work ; more especially to Captain Edlind, who 
was in charge of the operations. We cannot but 
regret that work such as this, which is supposed to 
call forth in an unusual degree those characteristics 
of which Englishmen pride themselves on the 
possession, should not have been carried out under 
the superintendence of an English company. _It is 
a considerable reproach to us that the two large 
warships which have been raised lately should 
have been recovered by foreign enterprise. We 
have the largest Navy and the largest mercantile 
marine in the world. Resource, energy, seamanship, 
and engineering skill are all required in a marked 
degree for work such as we have been obliged to go 
to foreigners to do for us. It would seem as if the 
mastery of the sea, on which Englishmen have 
always prided themselves, is likely to depart, if we 
allow ourselves to be cut out by other nationali- 
ties, which have less facilities than we for produc- 
ing men capable of such a task as the raising 
of a sunken or damaged vessel. These foreign 
companies even come on our own coast and do 
work which Englishmen tacitly confess themselves 
unable to perform. The three salvage vessels 
engaged in the rescue of the Howe were of foreign 
build, but the pumping plant, which is the crucial 
point, was of English inake (see page 294 of our 
last volume). It is strange that Englishmen should 
not have the necessary qualifications for using it. 
The prize to be gained by the salvage of the Howe 
was a rich one, and the Neptune Company un- 
doubtedly netted a very large sum as a reward for 
their enterprise and courage in the undertaking. 

Abcut a week after the vessel had met with her 
mishap, viz., on November 9, the first of the salvage 
steamers, the Belos, arrived on the scene, and was 
the next day moored on the port side of the Howe. 
The Hermes arrived on November 12, and was 
placed on the starboard side. A large pump was 
placed on the fore part of the damaged ship, and 
another on the deck aft. A smaller vessel, named the 
Eve, arrived at Ferrol on November 29. According 
to the arrangement made by the salvage company 
with the Admiralty, the services of a large number 
of our men were put at the disposal of Captain 
Edlind, who was in charge of the operations, these 
men being under the command of Commander 
Windham and Lieut. Hodge. It is needless to 
say that they were of the greatest assistance, for 
the good qualities of our seamen are never more 
apparent than on occasions such as these. The 
salvage company had six divers on the spot, 
and two English divers belonging to the fleet 
were also engaged in the work. The plan of opera- 
tion proposed by the salvage company was to 
sheathe over the rents in the bottom of the ship ; 
but on examination it was found that the rocks 
penetrated through the vessel’s skin, and would 
prevent such an operation being carried out. Re- 
course had therefore to be had to the blasting 
away of the rock, which had penetrated right into 
the body of the ship, sometimes as far as 6 ft. As 
the Howe now lies in the dry dock at Chatham, 
one can appreciate the magnitude of the task that 
the salvors had set before them. Looking up- 
wards, one can see right into the stokehold, the 
boilers being plainly visible as one stands in the 
dock bottom ; and if there is not a hole big enough 
for the proverbial coach-and-four to pass through, 
there are, at least, apertures any one of which would 


possible pumping power could hold in check. In 
order to blast away the rock, divers had to godown 
intotheinterior of the ship and drill holes in which to 
place the dynamite charges. These were fired by 
electricity, the pieces of rock detached being 
removed and hauled away by chains which were 
placed round them by the divers. The ship all this 
time was lying on her starboard side, and the rock 
having been cleared away, the next operation was 
to make the side of the ship sufticiently watertight 
to bring the leakage within command of the power- 
ful pumping machinery which had been brought to 
the spot. In order to accomplish this, divers were 
sent down on the outside, and templates were 
made of the indentations in the skin of the vessel. 
These templates were cut out of wood, and were 
absolutely formed to the ship’s bottom under water. 
No doubt this was the only course open, although 
it must have been extremely difficult work for the 
men to accomplish. 

The shape of the depressions being thus known, 
it was possible to plan a timber structure which 
would fill up the indentations and make a frame- 
work fair enough for planking to be attached. 
Frames of pitch-pine timber were constructed 
on deck, and were then lowered into the water. 
They were then placed in position by the divers, 
and in order to hold them to their stations 
long screw bolts were used, these having been 
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also prepared on deck. To fasten the inner ends 
of these bolts to the structure of the ship, metal 
bars were placed longitudinally inside the frames 
of the ship ; these bars had long slots cut in them, 
and a T-head was made to the end of the bolts. In 
this way the bolt was held inside, and, upon the nuts 
on the outside being set up, the timber frames were 
clamped tothe vessel. Insome cases the inner ends 
of the bolts were simply turned over, so as to form 
a hook, and this hook was hitched on to a frame 
or the broken edge of the plating. The wooden 
frame being thus attached—an operation, as will be 
gathered, of no small difficulty—4-in. planking was 
placed across it. To this planking strips of canvas, 
with a wide lap, were nailed, and over it, again, a 
sheathing of 3-in. planking was placed. As the 
caulking of this planking would have been a very 
difficult, if not impossible job, recourse was had to 
a device used by wooden vatmakers for making it 
watertight. The central part of the edge of the 
planking where the butt joint would come, was com- 
pressed in a suitable manner, and the uncompressed 
edges were then planed down until the whole 
was level. When the planking was in place, the 
compressed part would swell up, through the action 
of the water, and in this way would press against 
the butt of the adjoining plank, thus making it 
watertight. The smaller fissures in the plating 
were stopped by wooden pads. When it was 
thought that the port side had been made sufii- 
ciently watertight, an effort was made to pump out 
the ship. These extended over a week, the pumps 
being kept at work all the time, but the water did 
not go down. As the temporary work for stopping 
the holes appeared to be good, the conclusion was 
arrived at that the starboard side was also affected, 
and it was concluded that the work would have to 
be done on the other side of the ship as well. In 
order to get at this, an effort was made to remove 
the water from above the armoured deck, so as to 
allow the ship to right herself at high water, and to 
accomplish this a cofferdam was built round all the 
patches of the openings. 

In order to pump out the space between the 
armoured deck and the deck above, hoses from the 
pumps had to be led through the cofferdams, so that 
as the tide rose the water could not get to the space 
to be emptied. The ends of the ’tween-deck space 
having been pumped out, and kept free from water 
by means of the bulkheads—the watertight doors, of 
course, being closed—the ship began to assume a 
more upright position, rising at the forward end, and 





be quite suflicient to admit more water than any 







to her original position. The following are the 
records of the amount the ship righted herself : on 
February 14 she came up to 13 deg. of heel ; on the 
next day to 11 deg. ; on the 16th to 94$deg., and 
on the 18th to 8 deg. As the ship assumed a more 
upright position, blocks of wood were placed under- 
neath for her to rest upon, but these were mostly 
crushed. 

The effect of the operations last described was to 
enable the divers to get under the bottom at some 
parts on the starboard side at high water. Attempts 
were made to block these holes with pieces of wood, 
bags of oakum, and bass mats, but these do not 
appear to have been very successful, and finally 
it was decided to have recourse to collision mats. 
It was a difficult problem how to get these in posi- 
tion, as the damage extended right to the keel 
plates and through them. The bilge keel, too, 
must have proved a formidable obstacle; and it 
may be stated here that the ship had listed over so 
far as to rest on her bilge keels, the port one espe- 
cially being broken and crumpled up at the edge, 
as may be seen as she now lies in the dry dock at 
Chatham. We believe that our own naval officers 
had more faith in the efficacy of collision mats than 
the officials of thesalvage company, and the mats were 
placed by working parties of the fleet, under charge 
of a warrant officer. Inorder to haul the mats into 
position over the fissures in the ship, chains had to be 
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passed under the bottom, and for this purpose an 
ingenious plan was devised. A long iron rod, expres- 
sively described as a needle, had attached to it a line. 
This was taken down into the sea on the starboard 
side, and at high water, when the ship was in the 
most favourable position, the divers descended and 
pushed the end of the needle with the line attached 
under the bottom of the ship, there being fissures 
in the rock which allowed the operation to be 
carried out. In this way the line was passed under 
the ship’s bottom, and a diver had simply to go 
down on the port side to get the end of the line, 
which could then be detached from the needle, the 
other end being on the starboard side. It need 
hardly be said that the whole operation was one of 
extreme difficulty, and required the exercise of the 
greatest patience, for the divers could only work 
for a short period at high water, when the tide was 
slack. 

The collision mats were stopped along the star- 
board side of the Howe, and the chains which had 
been passed under the bottom of the ship were 
made fast to the lower corners. The mats could 
thus be hauled into position, the divers guiding 
them in descent. Seven of these mats were thus 
put in position. . 

The placing of these mats, in conjunction with 
the work previously described on the port side, 
practically decided the fate of the ship. On 
March 20 a marked improvement was made, the 
raising of the bow being considerable, and from 
that time forward until the vessel floated, the for- 
ward part came further out of water each tide. 
The water in the engine-room and stokeholds began 
to go down, and a substantial gain was made. 
Some of the pumps were taken below, and a couple 
of boilers were placed on the spar deck, the ship’s 
circulating pump being also brought into action. It 
was thought that steam could have been raised in 
the ship’s main boilers, the fact that the floor-plates 
in one stokehold were above water leading to this 
conclusion. It was found, however, that this was 
due rather to the elevated position of the floor-plates 
than to the lowness of the water ; for the rock had 
so far penetrated the inner bottom as to force up 
the framing and the stokehold plates above the 
bottom of the boiler. When the temporary repairs 
were executed in dock at Ferrol, the framing could 
not all be brought down to its original level, and 
the longitudinals of the inner bottom are still to 
be seen above the level of the boiler bottom. Sup- 
posing, however, steam could have been raised—a 





from this time forward the Howe did not go back 
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of the pumps--it would not have been available 
at high tide, as the water still rose in the ship 
too much for fires to have been kept alight. 

After several disappointments, on March 29 
the men began heaving on the anchors at high 
tide, and the Navy tug Seahorse, which had been 
sent out to Ferrol for the purpose, commenced to 
tow. The gain was about 10 ft. which the ship 
moved forward. As the tide fell, however, the 
vessel fell over again and a bulge was made, the 
plating being penetrated. The dynamos and hy- 
draulic engines were lifted up about a foot, and it 
was found necessary to build a cofferdam over the 


art. 

. On the following day, Thursday, March 30 of 
this year, the labours of months were brought to a 
successful issue by the towing of the vessel clear of 
the rocks upon which she had so long rested. By 
1.30 p.m. the tide was at the top of the flood, and the 
men stationed on board the Howe manned the 
capstan to heave on the anchor, the pumps, of 
course, being in operation. There were two bower 
hawsers which were made fast to tackles on the 
deck of the ship, the falls being taken to steam 
winches on board the salvage steamers alongside. 
The hawsers which held the ship in position were 
slacked away, and the Howe commenced gradually 
to forge ahead. After a quarter of an hour from 
the time the men began to heave on the anchor laid 
out ahead, the order was given to let go all the 
hawsers that held- the vessel in position, and 
the Seahorse began to tow, the two salvage 
steamers alongside also starting their engines 
ahead. The result was that the battleship was 
moved from her rocky bed, and was shortly riding 
to moorings fairly afloat, an anchor being after- 
wards let go astern. The mean draught was 30$ ft., 
which was 24 ft. more than when she struck. 
Before the ship was towed off, however, about 250 
tons of water was admitted to the fore part, so as 
to lift the stern and make sure she would clear the 
rocks as she came off. This quantity of water 
depressed the bow about 9 in. At this time the 
Howe was naturally making a great deal of water. 
The duty of the pumps employed was about 6000 
tons per hour, but as steam was required for the 
main engines of the salvage steamers, the full 
capacity was not available. The water was 8 ft. 
below the débris deck at the time the ship floated, 
her comparatively light draught under these cir- 
cumstances being due to the weights that had been 
removed during the salvage operations. 

After the ship was afloat, divers were sent down 
to further strengthen and make more efficient the 
work that had been done in stopping the immense 
fissures in the bottom of the ship, for the draught 
had to be still further reduced in order to dock the 
vessel. Pads consisting of thin planking and canvas 
were constructed, and when these were put in posi- 
tion, so as to cover the other work, bass mats, rolled 
up, were placed round the edges, and strips of 
canvas were also used. There were nine of these 
pads, the largest being 34 ft. by 23 ft. They were 
most effective, for after they were placed the water 
was brought to 1 ft. below the engine-room plat- 
form, and ultimately the level of the stokehold 
plates was reached. Water was pumped from out 
the double bottom wherever practicable, and 
the draught of 25 ft. was reached, and the ship’s 
pumps brought into play, steam being raised in 
three boilers, until finally the Howe was safely 
docked by three o’clock on Monday, April 17. 

After the Howe was safely placed in dry dock, the 
Spanish authorities carried out the work necessary 
to make the ship seaworthy for the voyage to Eng- 
land. For the purpose of superintending these 
operations, Mr. Logan, of the Admiralty, who holds 
the position of examiner of dockyard work, went out 
to Ferrol, accompanied by Mr. Palmer, foreman of 
Chatham yard. Great ingenuity has been displayed 
in making good the ship’s bottom for the voyage. 
Where the plating had been forced up, forming 
dished cavities often as deep as 6 ft., and extending 
over a wide area, temporary floors of steel were con- 
structed and fitted in the depressions, the attach- 
ment being made to the original framing of the 
ship, where it was exposed by the rupture of the 
plating, or to the skin of the vessel itself. In parts 
where the contour was so irregular as to put it 
beyond the possibility of metal scantling being used, 
the spaces have been filled by timber packing 
firmly bolted between the original structure of the 
ship and the temporary work. The ingenuity and 
boldness of some of the arrangements speak well 
for the engineering ability of those by whom it was 


planned, and clearly prove how resourceful an 
Admiralty constructor can be when given a free 
hand and put beyond the numbing influence of 
red-tape and ‘‘ responsibility.” We, of course, use 
the latter term in its official sense, which, being 
intepreted, is, ‘‘If you cannot produce written 
authority for everything done, you will be called 
over the coals when found out.” Fortunately for 
those who planned the temporary work on the 
Howe’s bottom, there were no precedents and no 
written instructions as to details. 

It is seldom that anything untoward occurs to a 
vessel of Her Majesty’s Fleet that one does not find 
something to say in admiration of the ship’s com- 
pany. In the case of the Howe, if there were 
blame to be apportioned—a fact upon which we 
have no opinion-—as to getting her on to the rocks, 
there is nothing but praise in regard to getting her 
off. For about four and a half months the ma- 
chinery was under salt water, and five weeks after 
she was floated she was ready to make the passage 
to England. To enumerate the work that had to 
be done would take far more space than we have at 
ourcommand. The forcing in of the bottom so far 
disarranged matters that even the main steam pipe 
above the boilers was broken, and it may here be 
stated that the boilers themselves were displaced, so 
that even now they are not fairly back on their seat- 
ings ; whilst one, at least, has a bad bruise where the 
rock came through and lifted it from its position. 
In another case the pipes have been so disorganised 
that even the positions they occupied have been 
usurped by the floors of the ship rising up; and new 
leads have had to be devised in fresh places. 
Perhaps, however, the most unpleasant job was 
that due to the foul bilge water—if one can speak 
of bilge water in the case where the whole ship 
was full. The perishable stores and provisions 
which could not be removed putrefied under water, 
and the slime they engendered, mixing with the 
oil that floated out of the tanks, painted the whole 
interior with afoul coating. All this had to be 
cleaned off, the stench at times being all but un- 
bearable. Every journal, bearing, pin, link, or 
rubbing surface in the whole of the machinery had 
to be examined and made good, in many cases the 
rust having eaten into the metal so that it had to be 
scraped or filed up to a fresh surface; yet after 
five weeks’ work the ship was steamed home at ten 
knots speed. It is such facts as these that give 
us confidence in our Navy, for battles at sea are 
mostly won by hard work done beforehand. 

In compiling the above brief description of the sal- 
vage operationson the Howe, we have had the advan- 
tage of making a fairly complete examination of the 
vessel as she lies in dry dock at Chatham. The 
majority of our particulars have been obtained, 
however, from those who were engaged upon the 
operations, to whom our thanks are due for their 
courtesy. We are also indebted to a very able 
paper on the subject written by Mr. C. G. 
Chichester, a midshipman of H.M.S. Anson, who 
prepared his essay in competition for a prize offered 
by the Admiral of the squadron, 





NOTES. 

New BripcE across THE TYNE at NEWBURN. 

THE growing population on both sides of the 
Tyne above Redheugh Bridge has long made in- 
creased means of communication between the two 
banks desirable, and this long-felt want was filled 
on Whit-Monday last by the formal opening of a 
new steel bridge at Newburn. This bridge has 
been built for a public company to the designs of 
Messrs. J. Watt Sandeman and J. M. Moncreiff, 
civil engineers, of the St. Nicholas - buildings, 
Newcastle-on-Tyne. The bridge is of the riveted 
truss type, having parallel booms and a single 
system. of triangulation counter-braced on the 
centre panels. The spans are four in number, 
the distance between the centres of the river 
piers being 103 ft. 6 in., and the trusses are 
spaced 18 ft. apart. The river piers are simple 
cylinders of 2-in. wrought-iron plates 5 ft. in dia- 
meter, built up in lengths of 4 ft. and filled with 
concrete. Two of these cylinders are braced to- 
gether to form a pier. These cylinders were sunk to 
rock by the plenum pneumatic process, the greatest 
depth attained being 71 ft. below high-water 
mark, and the greatest air pressure used was 36 lb. 
per squareinch. Most of the sinking was through 
silty sand, but towards the end of the sinking a 
stratum of loose stones and boulders was en- 





countered mixed with sand. ‘The abutments of 





the bridge are of Portland cement concrete, with 
Whitburn limestone string courses and cap stones. 
They are founded upon pitchpine piling, the upper 
surface of the platform capping the piles being 
15 ft. below high-water mark. The requirements 
of the Tyne Improvement Commissioners made it 
necessary to make the bridge upwards of 100 ft. 
longer than the present width of the river. The 
headway between the girders and high water is 
21 ft. 


INTERNATIONAL MaritTIME CoNFERENCE IN 
Lonpon. 

The International Maritime Conference which 
meets in the Institution of Civil Engineers on the 
18th inst. and three succeeding days, promises to 
be of great interest. The membership is now 420, 
of which more than one-third are foreigners, and 
includes many of the most eminent engineers in 
all branches of maritime engineering. About forty 
papers will be read at the four sections of the 
congress. The first section is to be presided over 
by the President of the Board of Trade, Mr. Mun- 
della, and at it the papers will deal with harbours, 
breakwaters, and the protection of coasts. The 
works to be described by the various speakers are 
in all parts of the world—-Crimea, Copenhagen, 
Denmark, Venezuela, the Mersey, and on sandy 
coasts—and the practice exemplified will pro- 
bably be most varied, so that the comparison of 
data given will be interesting and valuable. 
The second section will be presided over by the 
President of the Institution of Civil Engineers, 
Mr. A. Giles, and is devoted to the consideration 
of docks and their equipment. Here also there 
will be the same opportunities of comparison, for 
in addition to the London and Newport Docks, 
those of Antwerp, some entrance works at Venice, 
as well as some of the principal docks in France, 
will be described. In the section which deals with 
shipbuilding and marine engineering, and which is 
to be presided over by Sir Thomas Sutherland, of 
the Peninsular and Oriental Company, there is, 
perhaps, less of the foreign element, but the same 
variety of topics and the same fitness in the choice 
of authors to deal with the subjects. Mr. A. 
Denny has a subject of particular interest, ‘‘ Ship- 
owners and Shipbuilders in their Technical Rela- 
tionships.” It opens immense possibilities of treat- 
ment and discussion. Mr. C. E. Stromeyer has 
two papers, one on ‘‘Ship Resistance,” and the 
other on ‘‘ Frictional Resistance of Steam in the 
Steam Engine.” Mr. A. E. Seaton has for his 
subject, ‘‘ Steam Communication with the Conti- 
nent, Past and Present,” a record of progress which 
has not hitherto been placed in permanent form. 
Professor J. H. Biles has a topic of wide range, 
‘Ocean Passenger Steamships;’ while Mr. J. 
Fortescue Flannery will read a paper on ‘‘ Trans- 
port of Oil in Bulk.” The fourth section deals 
with lighthouses and their illumination, connection 
with the shore, and fog signals. Vice-Admiral P. 
H. Colomb will be the president, and some espe- 
cially valuable papers have been contributed. 


BarcE with Mecwanicat APPLIANCE FOR 
Coating STEAMERS. 

Although the mechanism for loading coal into 
ships from a wharf has attained a high degree of 
efficiency, alike as regards rapidity and cost, the 
method of coaling a steamer—filling her bunkers 
with fuel—is still very primitive. Hand labour is 
usually employed, and in many cases, especially 
with passenger steamers calling at intermediate 
stations, time is wasted and inconvenience and dis- 
comfort from coal dust involved. There was shown 
at work in the Clyde Dock at Rotherhithe, on Tues- 
day, in presence of representatives of the Admiralty, 
Lloyd’s, shipping companies, and ports, an inven- 
tion which promises to accomplish the work ex- 

editiously, cheaply, and in a manner involving 
ittle inconvenience. This system of mechanical 
coaling, invented by Mr. M. J. Paul, combines in 
a coal barge a conveyor and an elevator formed in 
one. The hold of the barge is divided in the line 
of keel by two fore-and-aft bulkheads, about 2 ft. 
6 in. apart, forming a central well, with doors at 
the sides. The bottom of the hold has an inclina- 
tion at each side towards the doors, so that when 
they are opened the coal drops through them into 
the central well, along the bottom of which a series 
of troughs, forming a conveyor, travel on an end- 
less steel chain. Motion is imparted to the 


edless traveller through a driving drum geared 
direct to a horizontal single-cylinder 4 horse- 
power engine in the stern of the barge. 
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this drum the conveyor, or chain of troughs, 
passes along the central well over another drum 
and thence up the incline formed by a derrick, 
the arrangement corresponding to the ladder in 
a dredger. While the troughs are passing round 
a third drum at the top, the coal is delivered into 
a covered-in shoot, which may be arranged to 
deliver at either side, or in front, as desired. Each 
link of the endless chain has attached to it a steel 
plate with the sides turned up, and every third 
plate is an angle, thus forming the continuous series 
of troughs between 3 ft. and 4 ft. long and 2 ft. 
wide, in which the coal is carried along. To 
prevent it falling back while the chain is ascending 
the incline of the derrick, the top of the angle 
forming the trough is slightly curved. The troughs 
are fitted with loose rollers which travel between 
guide rails. At the ordinary speed of the engine 
the chain travelled at the rate of about fifty 
troughs or buckets per minute, and transferred the 
barge load of about 120 tons to an ordinary barge 
in 75 minutes. This performance might have been 
exceeded if the four attendants had been familiar 
with their work of attending the, bulkhead doors, 
which are operated by worm gear, and of assisting 
the coal into the troughs. 


Tue MineraL WEALTH OF THE UNITED STATES. 


The value of the mineral production of the 
United States last year was equal to about 2/. per 
annum per head of the population ; ten years ago 
it was considerably less. In other words, the total 
value for 1892 was 136 millions sterling, about 
100,0001. greater than in the previous year, which 
increase, although satisfactory, is rather less than 
the average, for in twelve years the total has 
almost doubled, having ia 1880 been only 744 
millions sterling. Non-metallic minerals have 
more than doubled in value, aggregating now 70 
millions sterling. This is largely accounted for by 
the increase in the mining of coal, of which 1534 
million tons were produced last year, instead of 
654 million tons twelve years ago. Of lime 70 mil- 
lion 200-lb. barrels have been produced, against 
28 millions; of petroleum, 54 million 42-gallon 
barrels, instead of 26 millions ; and similarly with 
other products. Indeed, were the prices the same 
as in 1880, the result would be an enormously 
greater increase in aggregate value. The metallic 
products are valued at 64 millions sterling, against 
40 millions in 1880 ; but here the reduction in prices 
operates more pronouncedly. The output of copper 
has increased more than fivefold, to 335 million 
pounds, pig iron from 3.8 million tons to over 
9 millions, while the more refined metals have 
also increased at a great rate, excepting perhaps 
gold, which stands at about an average, slightly 
over 1$ million ounces. Silver has doubled, 
to 64.9 million ounces. The reductions in prices 
are made possible by the reduction in freights 
due to competition, and in the cost of pro- 
duction, which cheaper supplies, larger output, and 
greater experience, skill, and knowledge of the 
business have rendered possible. When coal is 
. carried by rail at half a farthing per ton-mile, and 
many other articles pay less than a farthing per ton- 
mile, the great distances of America become less 


important elements in the development of an in- | 


dustry. So remarkable is this development of 
industries and of economical transport, that coal 
can be mined and sold on the railroad at the 
mines for 2s. 9d. per ton, or on shipboard at 400 
miles from the mine at 8s. to 9s. per. ton. 
Hard free milling gold ores are mined and milled 
at 5s. a ton, and 95 per cent. of the gold is ex- 
tracted from sulphide ores at a treatment cost of 
10s. a ton. Copper ores are mined, milled, con- 
centrated, smelted, and refined at 6s. a ton, while 
62 per cent. high-grade Bessemer iron ore can be 
delivered 1000 miles from the mines at 14s. These 
results indicate that although the rate of wages be 
high, the actual cost of production an transportation 
is relatively low ; and this point, which we tried to 
enforce in our articles on American industries as 
affecting British commerce, has an important bearing 
on the future relations of the two countries with the 
markets of the world. The subject is as attractive as 
it is important, and much nide-light is cast upon it in 
a recently published supplement to the Engineering 
and Mining Journal, dealing with the statistics and 
technology of mineral industry. This publication, 
issued from the London offices, 20, Bucklersbury, 
E.C., gratis to all subscribers to the journal, con- 
tains within its 600 pages a wealth of information 
on the mineral production of all countries. 





THE ROBSON-BROWN BURNER FOR 
MINERS’ SAFETY LAMPS. 

Tue burner for safety lamps which we illustrate 
herewith has been specially designed for burning 
safety mineral oils. As will be seen, this burner is 
similar to those ordinarily employed in safety lamps, 
with the exception that a portion of the top is re- 
moved, so as to leave two curved projecting pieces, as 
shown at a and b ; and a safety tube or pipe c is used 
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for passing the volatilised oil or vapour from the 
reservoir, so that it may burn as a gas in the vicinity 
of the flame. It is claimed that, under ordinary cir- 
cumstances, a miner’s safety lamp, fitted with one of 
the Robson-Brown burners, yields nearly twice as 
much light as the same lamp burning colza, and the 
following experiments by Mr. R. A. 8S. Redmayne go 
to confirm this : 


Candle 
Power. 


Flat ordinary 242 
Robson-Brown 425 
a 414 
| 2425 


Description | (i) Used. | Burner Used. Ratio. 


of Lamp, | 





Unity 
1.75 
1.71 
1.75 


| Colza 
| Petroleum 


Marsaut 
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No special care is required in using the burner, the 
wick being adjusted by a pricker in the ordinary way, 
so as to secure the best light without production of 
smoke. There is no doubt a strong prejudice against 
the use of mineral oils for lighting purposes in fiery 
mines, but such oils are now easily obtainable with 
very high flashing points, and with these there is no 
danger, whilst the hewer benefits greatly by the better 
light afforded him. The burner, we may add, is the 
joint invention of Mr. W. Walton Brown, of West- 
morelands, Low Fell, and of Mr. Robson. 





THE FAILURE OF A STEEL WATER 
MAIN. 

THE annual report of the Committee of Manage- 
ment of the Manchester Steam Users’ Association con- 
tains a very interesting account of the failure of a 
steel water main, and of an investigation into its 
cause carried out by Mr. Lavington E. Fletcher, chief 
engineer to the association. The main had been laid 
down in duplicate from the pump at the bottom of a 
well to an elevated reservoir, Its bursting pressure 
was calculated at 1200 lb. per square inch, but several 
of the lengths gave way ata pressure of 701b, and 
less. The pipes were in 10-ft. lengths, connected 
together by wrought-steel flanges; each length was 
made of one plate, so that there was but one longi- 
tudinal joint running from end to end, this joint 
being butted and made with an external strap. The 
diameter of the pipe was 26in., the thickness in the 
body, as well as in the butt strap, 7 in., the pitch of 
the rivets 2} in., and the diameter of the rivets }# in. 
When the fractures took place the rent started at the 

















rivet holes on one side, then sprang across to the rivet 
holes on the other side, and so on, running from side to 
side till it extended throughout the entire length of 
the pipe, as shown by the annexed illustration. 

It happened that the boilers at the water works 
where this failure occurred were under the inspection 
of the Manchester Steam Users’ Association, and that 
other boilers—of steel—were about to be constructed. 
The failure of the steel pipe rendered the engineer 
apprehensive about the boilers, and he proposed that 
they should be made of iron. We will give the re- 
mainder of the history as it appears in Mr. Fletcher’s 
report : 

“The engineer to the company, in writing to the 
M.S.U.A. with regard to the fractures, stated that ‘ the 
plates were Siemens-Martin open-hearth steel, and the 
workmanship throughout most excellent,’ adding that 
‘he had had other trouble with steel plates, and was 
much of opinion that the material, as at present made, 
was so treacherous as not to warrant the confidence that 
was placed in it.’ 

**To get to the root of the matter, the engineer made 
some investigations, and subsequently wrote as follows : 

***T took a piece of the steel that broke off likea 





carrot, heated it in the forge, and let it cool, well covered 
with ashes. This morning I bent that over with a 
hammer, and it was as ductile as an ordinary piece of 
soft iron. I then took another piece of the strip that had 
broken, and actually broke that by striking it on the 
edge of the anvil. I puta drift into one of the rivet 
holes, and a gentle tap broke it off like a piece of pot. 
One of the pieces that broke off like pot was then heated 
to redness and dipped in cold water. This changed the 
whole nature of the metal, making it perfectly soft and 
tough again. In addition to this, I had a spare cover 
strip that had not been drilled or touched in any way, 
but had been bent to the curvature of the pipes, and this 
was bent over flat toa radius of only the thickness of 
the plate. I then had it drilled anda drift put in, and 
the metal behaved perfectly. 

ae All this seems to show that steel is absolutely unre- 
iable. : 

‘** Would it not be wise to cancel the order for the 
three steel boilers now making for us, and have them 
made of best best Snedshill plates throughout, instead 
of using any steel whatever in their composition ?” 

‘* Writing again on this subject, the engineer said: ‘I 
have tried further experiments with the strips and 
materials left, and am more than ever disturbed in m 
mind as to the causes of the disasters. I have ordered all 
the pipes to be pulled out of the well, and all the strips to 
be removed, and replaced with Lowmoor iron. This 
morning I examined three of the pipes carefully. The 
workmanship and material appear perfect. The strips, 
however, will be cut off, and new ones substituted.’ 

‘** Although the pumps and the delivery pipes in ques- 
tion were not under the inspection of the M.S8.U.A., an 
the M.S.U.A. had no cognisance of them in any way, it 
appeared desirable to investigate the cause of the fractures 
in the interest of its members generally, so that the chief 
engineer might be in a better position to advise them 
as to the quality of steel to be used, and as to the mode of 
testing to be adopted when having new boilers laid down, 
and as this course accorded with the wishes of the com- 
pany’s engineer, the investigation was made. 

‘* With this view one of the senior inspectors, whose 
special department it is to examine boilers when under 
construction, and visit the steel works to test the quality of 
the plates, was sent to London to examinethe fractures on 
the ground, and also to visit the works at which the pi 3 
were made to ascertain the mode in which the stee had 
been treated, and, further, to track out where the butt 
straps had been rolled, and the character of the steel of 
which they had been made. 

‘* After making these examinations and inquiries, and 
making a number of pulling and bending test of strips cut 
from the butt-strap plates, and also making some drift 
tests, the following conclusions were arrived at : 

“‘That the body of the pipes was made of Siemens- 
Martin steel, but that the butt straps were made of flat 
steel rolled bars 44 in. wide by /; in. thick, delivered to 
the makers of the pipes cut to lengths and correct to 
width. As the butt straps were longitudinal, the strain 
tending to split the pipe open was across the grain. The 
M.S.U.A. has always strongly objected to rolled bars for 
butt straps or even strips of plate cut so that the strain 
would run across the grain, and to guard against this it 
prescribes in its specifications that the butt straps shall 
not be supplied to the boilermaker already cut to size, 
but that they shall be supplied in a plate, and that the 
= shall be cut into strips by the boilermaker ; while, 

fore this is done, the plate shall be examined by the 
M.S.U.A., the butt straps set out, and every one branded 
for the purpose of subsequent identification, so as to 
insure the grain in the butt strap running circum- 
ferentially. 

“That therivet holes were punched, whereas they should 
have been drilled. Punching is especially objectionable 
with hard plates, and it is clear, from some experiments 
that were made, that punching had a very injurious effect 
upon the butt straps. Several little insidious flaws were 
detected springing from the rivet holes which were no 
doubt due tc punching. Such flaws are most treacherous. 
They lurk in ambush for a time, and, on the occurrenca 
of a shock or other disturbing cause, suddenly spring 
into large fractures. 

** That in annealing the butt straps they had been heated 
iecemeal in a smith’s fire. It would have been better to 
ave heated them in a furnace, so that they might have 

been heated more equally throughout. 

“‘That the butt straps differed from each other in 
quality, some being hard and brittle, and, in all proba- 
bility, of basic steel. 

‘Had the fractures described above, instead of occur- 
ring in a water pipe, occurred in a steam pipe or ina 
steam boiler, the results would have been most disastrous. 
One of the fractured pipes is in the museum, and open to 
the inspection of the members. It is a very instructive 
specimen, and shows the necessity before using steel in 
the construction of steam pipes or steam boilers of making 
a searching test of the plates.” 





THE METRIC SYSTEM. 
'o THe EpirorR or ENGINEERING. 

Sir,—The British system contains an agglomeration 
of complicated ratios between its various multiples and 
sub-multiples, with no attempt at uniformity in the 
measures of length, capacity, and weight ; for the deno- 
minations—each, no doubt, convenient originally in 
their special range—have been borrowed from many 
sources ; the relations they present to each other, there- 
— can be expressed only by the most exasperating 

gures. 

To prove-this in detail is not necessary, and would take 
up too much of your valuable s , but the awkwardness 
is patent enough to any one who will turn to the tables, 
say in Whitaker’s Almanac, pages 423 to 425, and make 
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out for each a list of the multipliers or divisors required 
to convert from any one denomination to another ; if he 
wish something more technical, let him ask off-hand 
for the ratio between, say, pounds per square inch and 
tons per square foot. : ; 

The clumsiness means in every case loss of time, un- 
necessary mental exertion, and is no help to greater 
accuracy ; indeed, it is an incentive to vagueness ; one is 
content with an approximation to avoid the trouble of 
reduction. 

It is absurd for Mr. Huma to write in your issue of 
Juve 16, ‘‘ our old English inch is purely scientific,” appa- 
rently because there happens to be a certain number of 
such inches in the earth’s polar diameter. If he will 
consult ‘‘ Familiar Lectures on Scientific Subjects,” by 
Sir John Herschell, edition 1868, he will find the ratio 
is 500,500,000 very nearly, and not 500,000,000 as he gives 
it, and also that Sir John proposes to make ‘‘ the ounce 
and the cubic foot the links of connection between weights 
and measures.” _ 

This, however, is all beside the mark. If the inch were 
lost, no one would attempt to reproduce it by applying an 
imaginary pair of callipers to the earth’s minor axis; nor 
if the metre were lost would the length of a quadrant of a 
meridian be recalculated from a 500-miles base line. 

It cannot be too much insisted on that the metre and 
kilogramme are as conventional as the yard and the pound, 
and the only way to perpetuate either with exactness is 
by preserving the actual standards and their copies; at 
present there is no satisfactory natural standard. 

Mr. Hume quotes a remark of the late Astronomer 
Royal for Scotland, from whom he has evidently drawn 
his inspiration on the English inch, as to the absurdity of 
comparing weights in vacuo, but he overlooks the fact 
that our own standard pound P.S. is only standard 
under this condition, and that when making comparison 
of weights having varying specific — a vacuum 
chamber obviates temperature difficulties, and the calcu- 
lation of air displacements. 

As to accuracy, the writer was last week in the tool 
department of works using American machines, where 
special dies were constructed; the foreman spoke confi- 
dently of fitting them up to ‘“‘half a thousandth of an 
inch ;” is the 100th part of a millimetre any less precise? 

The International Metric Bureau at St. Cloud, esta- 
blished by the co-operation of twenty-nine countries, Great 
Britain being the only important nation which preferred 
to stand out, has the most perfect establishment in the 
world for scientific measuring and weighing (Report of 
Board of Trade, August 11, 1883). It constructed up to 
1890 42 standard kilogrammes and 30 standard metres for 
distribution amongst the associated countries, and has 
supplied our own Standards Department. 

he metric system has existed for 100 years; wherever 
adopted it is still in use; without claiming for it perfec- 
tion, it stands unrivalled in the following particulars : 

1. It is throughout convenient, and a careful investiga- 
tion will show how admirably it compromises between 
conflicting interests. ‘The me‘re, as a unit, may be con- 
sidered long compared with our foot, but the centimetre 
is most suitable for general engineers’ dimensions, whilst 
there is no comparison between reckoning in millimetres 
against 16ths and 32nds of an inch. Thekilogramme ap- 

ears heavy for retail trade, but the hectogramme, or 75th 
Filo., approaches nearly to our ye whilst the aprroxi- 
mate equality of 1000 kilos. and our ton is invaluable. 
The litre is small against our quart, but it is rather larger 
than the quart used in the United States and Canada, 
and more useful as a unit than our pint or gallon alone. 

2. It is entirely decimal. This is, perhaps, its most 
important advantage ; the ratios between the various de- 
nominations are seen at a glance, and all ordinary reckon- 
ings simplified considerably. What surveyor would 
exchange chains and links for poles, yards, feet, and 
inches? Slide rule manipulation for all calculations is at 
once facilitated. ; 

3. It possesses the most simple relations between 
the units of length, weight, and capacity ; the identity 
for practical purposes of the litre and cubic decimetre, and 
of their volume in water with the kilogramme, is of special 
advantage for engineers’ computations. ; 

4. It is readily learnt, probably in one-tenth the time 
required to master the British tables. . 

5. Its adoption progresses. The International Bureau 
mentioned above in not existed twenty years, but is, no 
doubt, exercising considerable influence. In a paper 
read before the Institute of Mechanical Engineers in 
1865, Mr. Fernie gives the following figures : 

1860. Metric system in whole or partial use by popula- 
tion of 148 millions. 

The latest computation is : , 

1892. Metric system in use by population of 440 
millions. 

Mr. Fernie puts our exports thus : 


1853. Value of produce exported 
to populations using the metre 
1861. Value of produce exported 
to populations using the metre 
The latest » a are: 
1891. Value of produce exported 
to populations using the metre 154,000,000 
or one-half our whole export trade, and nearly three- 
fourths of the 216,000,000/. exported to countries outside 
the British possessions, the remainder being 62,000, 0000. 
As the United States take of this 41,000,000/., but little 
being machinery, for engineers’ work the figures will 
probably be still more favourable on the metric side. _ 
The British system can by no stretch of imagination 
be said to possess the above advantages ; it is only con- 
venient within small limits. Inches are handy for the 
tailor when measuring his customer, but he buys by the 
yard, and his tape probably is marked also in nails; 
the bricklayer uses a 2-ft. rule, but his work (in 


£ 
32,000,006 
43,000,000 





the London district) is measured by the rod; pounds 
are good for the grocer, but a column of extensions 
in cwts. qrs. lbs. at varying prices is a weari- 
ness; the chemist sells by one ounce, and buys by 
another; a fluid ounce of water weighs an avoirdupois 
ounce, but a fluid drachm has no relation to the apothe- 
cary’s drachm, and is twice the weight of the imaginary 
(although legal) avoirdupois drachm; the farmer deals 
in the bushel, but he generally weighs his goods, the 
bushel weight varying with the produce sold and 
the locality. All these were convenient enough when 
each traded solely with his next-door neighbour, but are 
a hindrance to world-wide business. 

The latter is the real importance of Messrs. Birch and 
Co.’s letter, and is what affects us most. There is no doubt 
about the general preference of our customers for the metric 
system outside British possessions; to send a plan toa 
man who works with the metre marked, say, ‘‘ Scale 4 in. 
equals 1 ft.” is pene | to aggravate him, and he is not 
much better pleased if the scale be marked th, though 
this is much clearer to him. 

Mr. Hett’s practice of drawing all plans to decimal 
scales is commendable, but it is not everything to the intel- 
ligent foreigner, for British dimensions when translated 
into metric, result in all sorts of odd millimetres, which 
appear ridiculous. Of course, as engineers, we do not 


want to work to two sets of templates and to keep two | 


sets of drills, for we must have the old ones for repairs 
and duplicate parts, but the longer the change is delayed 
the greater will be the expense and trouble. 

Gas threads are conventional now ; they can remain so, 
and so could Whitworth threads under 50 millimetres 
diameter, but above this size there would not be much 
difficulty in adopting at once metrical threads; for all 
non-metrical threads the studs would be turned to the 
nearest millimetre in excess. 

It is useless to expect our Government to move, as sug- 
ome by Mr. Twigg, without a steady determined push ; 

ir William Harcourt, replying to the deputation on the 
subject on January 25, said as much; his reply would 
have been more appropriate thirty years ago than now ; 
there is sufficient education in the country to make the 
change easy. 

If the metric system were concurrently legalised—that 
is, made optional for all trade purposes, as it is Canada 
and the United States—it would be of service, and would 
simply require the supply of metric standards to the 
inspectors of weights and measures. 

Our authorities are slow in this respect. Committees 
sat from 1758 to 1824 before our weights and measures 
were put on their present footing ; our national standard 
pound was made in platinum fifty years after this metal 
had been adopted for the French standard, and nearly 
100 years after the prototype metre was made in that 
metal; our Standards Department suggest its use as better 
for our standard yard ( eport of the Board of Trade, 
‘* Weights and Measures,” 1886, page 10), ‘* whenever 
legislation may arise,” which has not happened yet. We 
area droll people, too; we legalise a cental of 100 lb., and 
will not allow its natural submultiples of 10 Ib., 20 lb., 
and lb. (‘‘ Weights and Measures, Model Regulations,” 
1890). 

The adoption of the metric system in this country 
without doubt would be followed immediately by our 
dependencies throughout the world, and would leave but 
one-seventh part of our export trade with countries not 
familiar more or less with it, and most of this would be 
with the United States. There are growing signs in that 
country, however, of the intention to introduce the 
change, and it is not improbable the Americans may be 
first with it among our customers, as the movement ap- 
pears to have more official and technical support there 
than here. 

Cannot this correspondence have a practical result? 
Will not our institutes make an effort? Manufacturers 
do not wish to move alone; they want information as to 
the use of the system abroad and its advantages. From 
a long connection with a large scene business, I do 
not anticipate much indisposition among heads of depart- 
ments or amongst workmen to adopt the metre; the con- 
fusion which may at first occur can be obviated by manage- 
ment. Some outlay will be necessary, but in the long run 
there will be the return, and if a commencement be made 
with new designs and series of machines, the inconvenience 
will be slight. Yours faithfully, 

F. Howarp Livens, Assoc. M. Inst. C.E. 

Lincoln, July 3, 1893. 





To THe Epitor or ENGINEERING. 

Srr,—I reply to Mr. Bennett. I cannot agree with 
him that the onus of the retention of our present atro- 
cious jumble of weights and measures lies with the British 
manufacturer, 

I have not found foreign agents to be so tenderly dis- 

sed towards my pocket as Mr. Bennett suggests, and 
rte frequently carried out their requirements—generally 
fads which have only ended ina loss. Yet I have never 
been asked by an agent to construct any specialities to 
metric dimensions, or to use metric weights in consigning 
them. 

If English merchants abroad will only ask for machinery 
made to metric measures, English manufacturers will not 
be so indifferent to their own interests as to refuse. 

I remain, yours faithfully, 
. L. Herr. 


Turbine Foundry, Brigg, July 4, 1893. 





PNEUMATIC RIVETING MACHINE. 
To THE Epritor or ENGINEERING. 
S1r,—I have read Messrs. De Bergue’s letter in your 
issue of the 22rd ult., and also the one signed “ Alpha,” of 
May 26 last, to which the former is a reply. 


T inclose you a sketch of a portable riveter with toggle 


gear, designed twenty years ago (Tweddell, Wilson, and 
Ashber, Patent No. 2145, 1873); this design was, however, 
aside, owing to the advantages of direct-acting 
ydraulic machines, chiefly for the following reasons : 

_ Girder work is not so accurately put together as to 
insure the snap always being Soanieedt to travel through 
the same distance, even when closing the same diameters 
of rivets in the same thicknesses of plates, hence some 
margin must be allowed in the range of stroke of dies 
for longer or shorter rivets, due either to the rivets not 
being of equal length or the difference due to having to 
fill fair or unfair holes, or the rivets being too hot orallowed 
to become too cool, none of which defects, however, do 
away with the necessity of the same final pressure being 
app ied to close the plates and the rivets. 

t will be admitted that din. is not an unusual dif- 
ference required in the travel of the snap in closing rivets 
of nominally the same size. 








Tf the above is correct, and the finishing or closing 
point being, as Messrs. De Bergue say, between points 9 
and 10 on their diagram, then the rivets might be closed 
with, theoretically, either 26 tons or 42 tons, one of which 
must be too little or the other too much. This jump 
from one power to the other takes place with a movement 
of the snap of only .05 in. but if we take the finishing 

int of the stroke of the snap to be at point 8 on Messrs. 

e Bergue’s diagram, we only obtain 17.5 tons theoreti- 
cally, ora difference between the maximum and minimum 
pressures finally applied on the rivet of 24.5 tons, and 
this in closing rivets of equal diameter under certainly 
not exceptional conditions. 

I would also point out that, unless in skilled and careful 
hands, in the frequent event of changing from, say, two to 
three thicknesses of plates or vice versd, there is always a 
risk of the workman not adjusting the machine to meet 
these altered conditions, in which case he will either 
simply form a head without properly filling the hole, or 
risk injuring the plates. 

It seems to me that anyone who accepts riveted work 
done under such varying conditions takes a very serious 
responsibility, as he cannot possibly be certain that the 
full pressure has been put on the rivets, or what injury 
may have been done to the plates by their having been 
subjected to too great a pressure or stress. 

Yours very truly, 
‘ceil mae <— TWEDDELL, 
» Delahay-street, estminster, S.W. 

July 5, 1893, Tine — 





THE REPORT OF THE ADMIRALTY BOILER 
COMMITTEE. 
To THE Eprtor or ENGINEERING. 

Sir,—Under the above heading Mr. J. Jennings- 
Campbell refers (on page 870 of your last volume) to an 
article in The Engineer for January 30, 1891 (page 81), 
which gives an account of a paper read before the French 
Institution of Civil Engineers describing the coal trials 
of a torpedo-boat built in France. 

After quoting some very startling figures, your con- 
temporary proceeds to os Hage none of the speakers in 
the discussion seemed to be able to detect the Tocality of 
the error if there was one. This statement has probably 
thrown your correspondent off his guard ; for the figures 
given will not bear examination. Possibly they are 
wrongly translated, but as they stand they | to a 
reductio ad absurdum. 

Lines 1, 2, 3 and 4 of the following Table are extracted 

from The Engineer’s article. I have deduced the others 
from the same source. 
_ The first thing that strikes one on looking ab the Table 
is the remarkable coincidence of the water evaporated 
per hour, which is the same to an ounce on two separate 
days. Isay ‘‘to an ounce,” for I am dealing with a 
report so exact as to give the power to within |},th of a 
horse-power out of nearly 120 indicated horse-power ! 





Results--Slow Speed, First Second 
1. Consumption of coal pe’ Day. Day. 
our ado ae oi 127 lb. 110 Ib. 
2. Water per hour ... <<« | a =. ee 
3. Indicated horse-power ... 119.95 112.33 
4. Coal per indicated horse- 
power per hour... -- 1,0541b. .979 Ib. 
5. Water per pound of coal 
(line 2 + line 1)... re 15.65 18.07 
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6. Water per indicated 

horse-power per hour 

(line 2 + line 3) ai 

7. Water per _ indicated 

horse-power if line 4 is 

correct* ... ne mi 

8. Coal per _ indicated 

. horse-power if line 2 is 
correct* ... eS Ne 1.38 1.47 

* Assuming, as stated in the article, that the boiler 

evaporated twelve times the weight of fuel. 


16.58 


12.65 


The theoretical evaporative value of the fuel is given as 
sixteen times its own weight. The boiler efficiency, 


therefore, works out to 100 oe = 97.8 per cent. the first 
day—a sufficiently remarkable result. 
n the second day, however, this record is broken, the 


efficiency being 100 18:97 — 119.9 per cent., or nearly 13 
per cent. better than perfection ! 

Lower down, however, the article gives twelve times the 
weight of fuel as the rate of evaporation. 

Since either the coal or water (perhaps both) must be 
wrong, I have calculated lines 7 and 8, the former giving 
the water per indicated horse-power if the coal is stated 
correctly, and the latter the coal per hour if the mistake 
lies in the coal record. 

As with such a low ratio of cylinder volumes (2.48 to 
1) the expansions could not be much more than 4, it is 


very improbable that either the coal or water are so low: 


as stated. When some of the figures show a result better 
than perfection, one may fairly doubt the accuracy of the 
whole record. 

It would be interesting to know the result if one of your 
readers who has the opportunity would compare The 
Engineer’s figures with the French originals. 

At the end of the article, after saying ‘‘the boiler 
actually made 121b. per pound of fuel,” the writer says 
‘*we may take the evaporation as more nearly 13 lb. than 
12 lb., ” because the feed-water was heated and the heating 
surface large. I fail to see why this should alter the 
measured results. 

INCREDULOUS. 


STEERING IRONCLADS. 
To THe Eprror oF ENGINEERING. 

Srr,—I think it was Admiral Paris who found that by 
backing his sails while the screw was going ahead, the 
vessel could be turned on her own centre; the current 
from the screw making the rudder as effective in steering 
as when going full a ahead. 

Now, as our ironclads are not rigged, and there is no 
foretopsail to back, we need an equivalent power for 
rapid manceuvring. For this purpose we need four 
screws, two at the stern and two at the bows, just abaft 
the ram. With the two forward screws turning astern, 
and the two stern screws turning ahead, all at full speed, 
the rudder will be thoroughly effective, and the vessel may 
be turned on her own centre. 

Tt seems to be overlooked that the power of the rudder 
varies as the square of the speed. This fact justifies the 
remark in your leader of last week, that steering requires 
power, 





Yours truly, 
Tuomas Moy. 
8, Quality-court, W.C., July 3, 1893. 





LAUNCHES AND TRIAL TRIPS. 

On the 4th inst. Messrs. R. Napier and Sons launched 
from their yard at Govan a steel cargo and passenger 
screw steamer named the Rameses, and built for the 
Moss Steamship Company, Liverpool. This new steamer 
has been specially designed by Messrs. William Esplen 
and Son, Liverpool, for the company’s Mediterranean 
service, and is of the following dimensions: Length 
between perpendiculars, 320 ft.; breadth moulded, 38 ft.; 
depth moulded, 24 ft. 7in. The machinery consists of a 
set of triple-expansion engines, and two single-ended 
boilers designed for a working pressure of 200 lb. per 
square inch. 


Messrs, Gray and Co., of West Hartlepool, launched on 
the 15th ult. the s.s, Volute, for Messrs. M. Saniuel and 
Co., of London. The vessel ‘s intended for trading to 
the East with cargoes a in bulk and bringin 
—¥ cargo homeward, and has been designed an 

wilt under the superintendence of Messrs. Flannery, 
Baggallay, and Johnson, London. Sheis 347 ft. in length, 
45 ft. 6 in. beam, and 28 ft. 6 in. deep, and is driven by 
engines taking steam from three boilers of extra large 
power. 


The 8.8. Delaware, built by Messrs. David J. Dunlop 
and Co., engineers and shipbuilders, Port-Glasgow, to 
the order of the Anglo-American Oil Company, Limited, 
of London, for carrying petroleum in cane tabieasn the 
United States and Great Britain, successfully underwent 
her different trials on the 16th and 17th ult., when the 
conditions required by the owners were fully carried out. 
The principal dimensions of the Delaware are: Length 
between perpendiculars, 345 ft. ; breadth moulded, 44 ft. ; 
and depth moulded to spar deck, 31 ft. 6in. The gross 
deadweight on board at the time of the trials was 5400 
tons. The engines are triple-expansion, and have cylinders 
27 in., 434in., and 70 in, in diameter by 51 in. stroke, with 
two large double-ended boilers, the working pressure bein 
160 lb. per square inch. The highest mean s attain 
on the ve trials which took place on the Friday was 
fully 12} knots, while this speed was easily sustained and 
a full command of steam upheld during the six hours’ 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 
(Specially compiled from Officiol Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


Apri, 1893. 
98 


24 8 0 % & 


May, 1893. 


8 38 24 8 50 1 


Jung, 1893, 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and Ill. in all other cases. 


The price of quicksilver is 


= bottle, the contents of which vary in weight from 70 lb. to 80 1b, The metal prices are per ton. 








eavy steel rails are to Middlesbrough quotations. 





consecutive steaming. The Snow” pumps, with which 
the steamer is fitted, for discharging either water ballast 
or petroleum cargo, were tried, and discharged part of the 
water ballast cargo at a speed of about 800 tons per hour. 

The new steam yacht Cleopatra, of 660 tons, the pro- 
perty of Mr. John Lysaght, of Bristol, went full-speed 
and progressive trials on the 15th ult., in presence of Mr. 
G. L. Watson, the designer, when a mean speed of 12 
knots was easily attained. This is the fourth yacht built 
by Messrs. Ramage and Ferguson, Limited, for Mr. 
Lysaght. 


On Saturday, the Ist inst., there was launched from 
the shipbuilding yard of Messrs. Edwards’ Shipbuilding 
Company, Limited, Howden-on-Tyne, a steel screw 
steamer named Pelotas, built for the Hamburg-South Ame- 
rican SteamshipCompany,of Hamburg. The following are 
the dimensions of hull: Length, 280 ft.; breadth, 31 ft.; 
depth moulded spar deck, 26ft. The bows are strengthened 
to resist ice. The vessel is arranged to carry 500 emi- 
grants. The engines and boilers are being built by Messrs. 
George Clark, Limited, of Sunderland, and are of the 
triple-expansion type, having cylinders 21 in., 34 in., and 
56 in. by 39 in. stroke, steam being supplied by two steel 
boilers of a working pressure of 160 lb. per square inch. 


The s.s. Archibald Finnie, recently built by Messrs. 
Fleming and Ferguson, Paisley, for Messrs. Archibald 
Finnie and Son, Kilmarnock, for their coasting trade, has 
completed her loaded trial with satisfactory results. Her 





dimensions are 175 ft. by 26 ft. 6 in. by 18 ft., and she is 
fitted with set a of the builders’ patent quadruple-expansion 
engines to indicate 850 horse-power. 


At Renfrew, on July 5, Messrs. Wm. Simons and Co. 
launched complete from their yard a large hopper steamer 
for the Clyde Trustees. The leading dimensions of this 
boat are: Length, 205 ft.; breadth, 35 ft.; depth, 15 ft. 
6in. The hopper has a capacity for 1200 tons of material. 
The vessel is propelled by two sets of triple-expansion 
engines and twin screws capable of steaming at a speed of 
10 knots per hour when loaded. 





=3' 


QuEENSTOWN v. SoutHAMPTON Mart Rovtr to New 
Yorx.—Mr. Chamberlayne, in the House of Commons 
on Tuesday, asked the Postmaster-General which was the 
more expeditious route for the delivery of mails between 
London and New York, vid Queenstown or vid South- 
ampton, if the steamers were of equal speed. Mr. A. 
Morley answered, with steamers of the same speed there 
would be aslight advantage in favour of the Queenstown 
route; but the advantage diminishes as the speed of the 
steamer increases. Allowing 17 hours for the conveyance 
of the mails from the General Post Office, London, to the 
— at Queenstown, and four hours from the General 

ost Office, London, to the packet at Southampton, the 
advantage in favour of Queenstown would be as follows: 
steaming 16 knots, 5h. 41 min.; steaming 18 knots, 3h. 
50 min.; steaming 20 knots, 2h. 21 min.; steaming 22 
knots, 1 h. 9 min.; steaming 23 knots, 36 min, 











Jury 7, 1893.] 


ENGINEERING. 





25 











THE ROBB-ARMSTRONG AUTOMATIC ENGINE. 


CONSTRUCTED BY THE ROBB ENGINEERING 








COMPANY, AMHERST, NOVA SCOTIA. 










































































WN] 





















































Re | z Yq x. X. Hydraulic pipe 
— 

. H gen ee —— f 

ok ee pe Gals, Se’, | ee. ren 


THE engine which we illustrate on page 16, and on 
this and the following pages, has been built by the 
Robb Engineering Company, of Amherst, Nova Scotia, 
to the designs of Mr. KE. J. Armstrong, and is a good 
example of modern American practice in high-speed 
steam'engines. The general appearance of this motor 
is well shown in Fig. 1, whilst the remainder of our 
engravings permit of the details of its construction to 
be thoroughly appreciated. The frame, as shown in 
Figs, 2, 3, and 4, is of the Porter type, the metal 
being arranged so as to take up the thrust and pull 
between the crank and the cylinder as directly as 
possible. The crank is of the double disc type, the 
discs being of cast steel, and the pin and shafts of 
forged steel. The main bearings, as shown on Fig. 4, 
are very long and are ground true. The bearing 
material is Babbit metal fitted in cast-iron shells. 
No provision is made for adjustment. The crank is 











completely cased in, the cover being hinged at the 
cylinder end, and access to the crankpin is easily 
attained when required by raising this cover. The 
crank is oiled by the oil which escapes from the inner 
ends of the main bearings; this is caught in recesses 
formed in the crank discs, and passes to the crankpin 
through two inclined holes 4 in. in diameter, as shown. 
It will be also noticed that each of the main bearings 
has two distinct bearing bushes separated a small 
distance attheir centre. In this space is placed a loose 
ring which dips into the oil bath below, and running 
round with the shaft returns this oil to the bearing. 
The bath aforementioned catches all the oil which es- 
capes from the main bearing, at any point save at its 
inner edge, and hence all the oil going on to the bearings 
must finally reach the crankpin. On escaping from 
the crankpin, the oil falls into the crankpit, whence 
it can be drawn off for filtration through the pipe 




















shown. The valve gear is of the automatic expansion 
type, worked direct from the governor. Details of the 
valve and its connections are shown in Figs. 5 to 15, 
The most interesting point is perhaps the method by 
which the various joints between the valve-rod and 
the governor are lubricated. The pin by which the 
eccentric-rod drives the vibrating beam between it 
and the valve-rod is hollow, and is really a portion of 
a sphere, as shown in Fig. 7. The interior of this pin 
forms an oil cup, and lubricates the brasses of the 
eccentric-rod through a couple of holes in its sides. 
These brasses being closed at the bottom, the oil can- 
not escape from the bearing there, but does so through 
the hollow eccentric-rod, thus reaching finally the bear- 
ings of the governor. The connecting-rod has one marine 
stub end, as shown in Fig. 21. Its brasses are shown in 
Figs. 16 and 17. The crosshead (Fig. 22) is of cast 
steel, of the slipper type, and is gripped to the piston- 
rod by means of four bolts. The piston (Fig. 15) is 
of cast iron. Details of the stop valve are shown in 
Figs. 14, 18, 19, and 20, 





PETROLEUM IN Ecuapor.—Ecuador is stated to be rich 
in petroleum. At present a good deal of the oil runs 
to waste in the sea, but a syndicate has recently been 
formed for the purpose of turning it to better account. 
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INDUSTRIAL NOTES. 

Tue conditions of the labour market are not 
such as to give general satisfaction. Depression is 
more general than buoyancy in most industries. 
Ravenel diesaeiinian have been operating to this end. 
Failures in Australia, in parts of America, and 
currency troubles in connection with silver, are all 
tending towards a crisis unfavourable to trade. In 
the midst of all the prognostications of evil in the 
present and the near future, some figures of a re- 
assuring kind have, however, been published—namely, 
the dividends of some of the large steel firms in 
the Sheffield district. Out of thirteen great firms 
only one paid no dividend for 1892, the other twelve 
paying from 20 to 4per cent. One firm paid 4 per 
cent., one 44 per cent., and one 5 per cent., all the 
others ranging from 6 per cent. to 20 percent. The 
average was not so high as in the two preceding years, 
1890 and 1891, but, on the whole, the average last year 
was good, especially considering the complaints which 
were heard in the Sheffield district. The one hopeful 
circumstance in connection with these dividends is 
that the outlook for the present year is not bad, in so 
far as the present juncture is concerned. The work- 
men scan these figures more closely than they did some 
years ago, and when reductions are proposed they 
naturally compare the rates of wages with the divi- 
dends r See 4 


The condition of the engineering industries of 
Lancashire maintains the improvement recently noticed 
in those important branches of trade. In the heavier 
departments rather more activity is manifest, chiefly 
on account of foreign orders, but home orders have in 
no way declined. Boilermakers generally continue 
to be well employed, but machine tool-makers are 
short of work. The general run of engineering 
work is also quiet, as it has been of late. Though 
there is nothing to report as to any great increase of 
activity in the engineering industries, yet there does 
not appear to be any further slackening off, the 
tendency, indeed, being the other ee he almost 
total absence of labour disputes in all those branches 
of industry is the one encouraging sign at the present 
time, and leads to the hope of better trade in the near 
future. The iron trade, also, has fairly well maintained 
the recent advance in prices, and there is generally a 
firmer tone, but the purchases have not kept up to the 
recent increase, as present requirements seem to have 
been satisfied. District makers of forge and foundry 
iron appear to have well sold over the current three 
months, so that they are firm as to the rates quoted. 
Finished iron is still very quiet, no material improve- 
meut being observable. In the steel trade a firmer 
tone prevails, but prices are, or have been, rather 
irregular. Steel boiler plates are still in demand, and 
makers hold firm to recent prices. On the whole, the 
state of the iron and steel trades, including the 
**metal trades,” is better, and the prospects seem to 
be more favourable. If the coal crisis does not inter- 
fere with the engineering industries, the slight im- 
provement recently manifested may still go on; but 
if the pits come toa standstill, the whole of the iron and 
steel trades of Lancashire will be adversely affected. 
So, also, with the great staple trades of Lancashire, 
the textile industries, all of which just now are in a 
rather critical state, possibly more in anticipation of 
evil than from any actual cause, 


In the Sheffield and Rotherham district the iron and 
steel trades manifest a better tone. A new use of 
the manganese steel invented by Mr. R. A. Hadfield 
is reported. It is extremely tough and durable, 
and a Sheffield firm have acquired the right of 
a spades, shovels, forks, &c., of it. 
The prices of various kinds of steel mostly used in 
the local trades are maintained at recent rates, so 
that a material decline in orders is not expected. 
There do not appear to be any serious disputes ia 
any of the local trades, nor are there any in- 
dications of material .reductions in wages. The 
two things about which the Sheffield workman 
appears to be keen at the present time are the marking 
| oods, especially whether hand made or machine 
ae, and the question of apprenticeships. On the 
latter question some of the workmen are speaking 
rather severely, because of the large supply of boy 
labour in several of the local s:aple trades, Five or 
six boys are often put into a room with one workman, 
who is supposed to instruct them all in the details of 
the trade, and earn his wages at the same time, with- 
out any advantage from the boys. Some advocate the 
revival of the apprenticeship system under indenture, 
fora term of years. But this is scarcely possible, 
in consequence of the altered conditions of manufac- 
ture. If the system is invoked for protective pur- 
poses, it will fail; but if intended to improve the taste 
and skill of the workman, many will sympathise with 
the movement, The days of close monopoly are over, 
and the days of close trades are also over. A return 
to the system is not possible, but some modification of 
it might be tried in many trades. 





THE ROBB-ARMSTRONG ENGINE.. 
(For Description, see Page 25.) 
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The one disquieting fact in connection with the 
northern iron and steel trades is that the employers 
have given three months’ notice to the secretary of the 
Iron and Steelworkers’ Association for the termination 
of the existing sliding scale for the regulation of iron- 
workers’ wages. The employers in giving this notice 
state that it is their wish to be understood that it is 
done mainly to give them the power of dealing with 
various special matters in rates and practice which 
they consider require attention. The notice may not 
mean very much, but it is ominous at the present 
time. 

If changes are to be made in the North of England 
scale, a fitting opportunity may present itself for some 
amalgamation of the Northern and Midland scales, so 
that the long series of disputes which have arisen or 
threatened in consequence of the divergence may be 
set atrest. The greatest difficulty appears to be with 
the men, but the employers are not quite at one on the 
matter. In any case, if some real working compromise 
could be agreed upon, the bone of contention would be 
removed, and perhaps the sliding scale system might 
all the better satisfy the demands of the men and the 
requirements of the ironmasters in all the districts, 


In the Wolverhampton district the recent revival of 
activity is well maintained, both on home and foreign 
account, Orders are coming in at a good rate, and 
specifications are received for the completion of old 
orders. Prices generally are firm, with an upward 
tendency. Steel manufacturers are pressed with orders 
for sheets, bars, and billets. In the galvanised branch 
also there is activity, increased by demands from 
America and Australia. 


There is a report to the effect that the iron and steel 
mills of Pittsburg, United States, are to be closed, 
35,000 men being thrown idle thereby. The employers 
have demanded from 10 to 15 per cent. reduction, 
which the men refuse to concede. It is to be hoped 
that the scenes of the Homestead strike will not be 
re-enacted, and that peaceable negotiations will be 
able to avert the calamity of so large a cessation of 
labour as is involved in the discharge of 35,000 men. 
Labour in the States is rather in a state of unrest at 
the present time. 


The National Workmen’s Exhibition, at the Royal 
Agricultural Hall, was opened on Saturday last under 
circumstances of an exceptionally favourable character. 
It was thought that the consent of the Prince of 
Wales to attend and open the exhibition was a great 
piece of good fortune, but it was scarcely expected 
that the Princess of Wales, and the Princesses Victoria 
and Maud, and also the Duke of York, would attend, 
as was the case on the opening day. Their Royal 
Highnesses were well received by a large and brilliant 
audience, and all appeared to be gratified with the 
arrangements made, and with the way in which they 





were carried out. To the credit of the British work- 
men and their friends be it said that there was no 
undue crowding, no extreme pressure on the Royal 
party in their progress through the hall. The people 
were as well-behaved as at a Royal levée or Royal 
ee. The address of welcome by the London 

rades Council was a model address, and H.R.H. 
the Prince of Wales took up the points admirably. 
The welcome accorded was by a verse of the 
‘* Old Hundredth,” and the ‘Ode to Labour” was 
splendidly rendered by the choir, conducted by Dr. 
Wesley, who composed the music. It was notice- 
able that the Princess of Wales expressed her 
appreciation of the music, and of the performance 
“apo while H.R.H. the Prince of Wales showed 

is sense of humour by a genuine laugh when some 
little hitch occurred in the formal procedure during 
the ceremony. The exhibits were not all arranged, 
but the arrangements were quite as forward as is 
general on such occasions, In most respects the 
exhibits are worthy of the design of the promoters, 
some of the specimens of workmanship and handicrafts 
being the best of the kind produced in the several 
trades. There is a beautiful model of the ill-fated 
Victoria. 


In the discussion on the Estimates, which constituted 

a break and a relief in the debates upon the Home 
Rule Bill, the case of the underpaid workers in the 
Royal Arsenal, the Royal Small Arms factories at 
Enfield and Walthamstow, and in the dockyards, was 
brought before the House, with the result that the 
Government was able to announce that some conces- 
sions had been made and others were under considera- 
tion, especially as regards the wages of the unskilled 
labourers, some of whose earnings are under 20s, per 
week, The principle laid down by the Secretary of 
State for War was that greater efficiency must accom- 
pany increased wages, and if the experiment which 
was being made led to greater efficiency, the advance 
would be made all along the line. Much will, there- 
fore, depend upon the reports of the foremen and 
superintendents as to the increased efficiency of the 
men whose wages are advanced ; if the results are 
satisfactory all will be well, and further concessions 
are awaiting the experiment. If it be true that 
eater efficiency has attended similar experiments 
in private .firms, as those who have tried it assert, 
then there can be little doubt but that the Govern- 
ment workmen will — succeed. The question 
of shorter hours is still under consideration, but the 
question of overtime is so far advanced that only under 
t pressure will overtime be worked in the future. 

he men are impatient for an eight-hours day in some 
of the departments, and a movement is on foot to press 
the question home. In the House of Commons this 
pressure from departments is rather resented, for 
members generally feel that they represent the 
general public, and not sections of Government 
workmen merely. The representatives of dockyard 
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constituencies are bombarded by the agents of the 
men, but the representatives of other constituencies 
stand aloof from the pressure. Any reasonable con- 
cession will be supported, but preferential treatment is 
deprecated generally. 





The oft-expected but long-delayed crisis in the coal 
trade is nearing the acute stage. The preliminary 
meeting of a fortnight ago was followed on Friday last 
by a more formal meeting of the representatives of the 
mineowners and of the miners, after which both parties 
reported to larger gatherings of their respective bodies 
the result of the interview. The coalowners met and 
passed the following reslutions, which present the 
whole aspect of the case ina nutshell: ‘‘(1) That the 
condition of the coal trade demands a reduction of 25 
per cent. in wages, and that notices to terminate con- 
tracts be given, with the view of obtaining such re- 
duction ; (2) that the committee appointed to meet 
the miners’ representatives having reported the result 
of their conference, it is resolved that to enable the 
men’s representatives to obtain instructions upon the 
application of the employers for a reduction in wages 
ot 25 per cent., and the offer to refer the dispute to 
arbitration, the notices to terminate contracts be not 
given before July 8, and that they be given on that 
date, to terminate not later than July 28; (3) that the 
committee already appointed be empowered to meet 
the men’s representatives at any time, if necessary, 
without calling a further meeting of coalowners.” It 
will be seen from the foregoing that the date of the 
notices, July 8, and the date of their termination, 
July 28, afford ample time for an adjustment of the 
dispute if the men so agree. With this view, arbitra- 
tion is proposed by the employers. Whether the men 
will accept or refuse arbitration remains to be seen. 
Hitherto they have been somewhat averse to this 
method, having repudiated it in South Wales and 
elsewhere. The Miners’ Federation have called a con- 
ference at Birmingham on July 19 to discuss the whole 
situation, and agree upon terms if they can, or a line 
of policy in the event of a struggle. Much depends 
upon the temper and judgment of that important 
conference. 

The threatened reduction in miners’ wages is a large 
one, 25 per cent. But the net result would only 
about equalise the federation districts with the 
other parts of the country. The decision was not un- 
expected ; the only question was whether the reduc- 
tion should be 20 per cent. or 25 per cent. The 
federation appear to have made a rather singular 
offer to the mineowners, namely, that the 40 per cent, 
advance should not be touched, that it should form the 
basis of prices, and that the men would not seek any 
advance on that rate, however the prices of coal might 
advance. There were too many problematical circum- 
stances about the offer for it to be accepted. Besides, 
the wages had gone down in Durham, Northumber- 
land, South Wales, and in Scotland, and until there 
was a return of prosperity, the lower rated districts 
would be able to compete with the higher rated dis- 
tricts, and take all the custom and contracts. The 
conditions would be unequal, and most likely disastrous 
to all concerned, coalowners and miners alike, for if 
the former could not sell their coal, the latter would 
not be called upon to produce it. Mineowners would 
not be able to sell, and the miners would be idle, the 
pits being at a standstill. Several proposals are being 
suggested with the view of checkmating the coal- 
owners, one of which is to get the Durham and North- 
umberland men to strike for 15 per cent. advance in 
wages, and that the South Wales men should also give 
notice of a demand for an increase in wages. But 
these are rather wild ge ang The latter are bound 
by a sliding scale, and they cannot throw it on one 
side. The Durham and Northumberland men will 
not care to enter into the conflict, in order to 
relieve the federation districts. Some of the more 
pronounced men advocate a general strike, in which the 
coal porters would join. But the more prudent men see 
gleams of hope in the offer of arbitration, and pro- 
bably many will support the reference as the best way 
out of a terrible difficulty, even if doubtful of its final 
results. 

There is one aspect of the case which will probably 
dcc'de the matter, in so far as the decision of the 
miners isconcerned. At the present time many thou- 
sands of miners are idle, and many thousands more 
are only partially employed. Those idle get no 
wages, and no support from the unions ; those partially 
employed only get wages for the work put in, and 
often this is less in amount than strike pay. Their 
position is consequently worse in reality than it would 
be if the men were on strike, and were receiving full 
strike pay. If, therefore, they were merely reckless 
in their opposition to any reduction, they may vote 
for a strike. On the other hand, the general run of the 
men are more thoughtful and prudent, and would, 
perhaps, prefer the chance of more work at even less 
pay to the doubtful issue of a long contest. The 
leaders will influence the decision on those points, and 
it is to be hoped that they will do so wisely and well. 


TRANSMISSION AND DISTRIBUTION OF 
POWER BY COMPRESSED AIR.* 


By Joun T. Nicnotson, B.Sc., Member of Canadian 
Society of Civil Engineers. 

THE paper commenced with a general review of the 
subject. The author then made the statement, on the 
authority of Riedler, that compression by stages and 
the use of a preheater before expansion had resulted in 
obtaining 50 per cent. efficiency with motors used in 
small industries, and 80 per cent. with engines of a larger 
power is developed in the motor, while with the latest 
improvements in compressors and motors, and an insigni- 
ficant amount of fuel in the preheater, he believed a 
practical working efficiency of 100 per cent. could be 
obtained. Professor Nicholson then proceeded to investi- 
gate the theory of this result. 

The system of compressor air main preheater and 
motor is diagrammatically represented in Fig. 1, where a 
is the compressor driven either by steam or water power ; 
6 is the air main leading from the central power generat- 
ing station to the distributing mains; ¢ represents a 
branch main taken off to run a motor d, and which, before 
supplying air to the motor, passes through a small heating 
stove or preheater e. 

Compressors.—Considering the action of the compressors 
first: Fig. 2 isa diagram supposed to have been taken 
from air-compressor a and given for the purpose of com- 
paring the amounts of work done when 1 Ib, of air is 
compressed adiabatically and also isothermally. 

If no heat be removed from the air during compression, 
it expands along the curve 1 2, whose equation is p vy = 


constant, and the work done is 
p an Do Vo 
y-1 ° 


this is spent in increasing the intrinsic energy of the 
air ; the temperature rises from T, to 


y—-1 
2 


where p va T and p» vo To are the pressures, volumes, and 
absolute temperatures of the air at the points 1 and 2 
respectively. 

en the exhaust opens, the temperature of the air 
falls to that of the reservoir, which is T, ; the air gives up 
heat of the amount Ky (T — T, ), while the piston does 
the work p (va — vi ) to keep up the pressure; the state 
of the gas is then represented by point 3. During stage 
3, 4, the piston delivers the pound of air at constant 
ressure and temperature, work of amount p 1% being 
one. Part of the work done by tke piston was, how- 
ever, effected by the atmospheric pressure on the other 
side ; so that the whole work supplied through the piston- 
rod of the compressor is 


Pp Va — Po Vo 
y-1 
This may be put in the form 


c(T-T.). . . 


T= T, (2 


Y 
+ P ta — Po Yo = >—j (Pa — Fo vo) (2) 


(3) 


c 
and as Kp = Pa we see that the whole work done in 


the adiabatic compression and delivery of 1 Ib. of air is 
equal to the heat generated during stages 1 2 and 2 3, 
abstracted during stage 2 3, and lost in the reservoir 
when, as is usually the case, this is of large dimensions. 
Inserting the value of T from expression (1) in (3) we 
obtain for the work of adiabatic compression and delivery 
in the compressor 
| a 


Wea= ce To a3 | (x ) 


When, on the other hand, compression takes place at 
constant temperature the work done by the piston is 


om 
7-1 


eee 
y -1 


Po Vo loge =, During delivery a further amount p vi is 
done; and subtracting the work p. vo due to the back 


pressure, as in the last case, we obtain po vo loge ss for 
Oo 


the work of isothermal compression and delivery of 1lb.; 
or 


(5) 


Referring again to Fig, 2, the cycle is now 1345 instead 
of 12345, and the work done is seen to be much less, owing 
to the fact that the pressure of the air is kept down by 
abstracting heat as fast asit is generated, so that the state 
of the ‘working substance is represented by the curve 
pv=aconstant. It is obvious then that, if the air is to 
be transferred to some distant point before doing work in 
the motors, the most economical way of compressing it is 
the isothermal mode; and this has long been acted on in 
practice by the use of cooling jackets round the cylinder 
and even in the piston. For the purposes of a central 
compressing station, however, this is far from an efficient 
plan ; and is only to be recommended for mining plants 
where the injection of a spray of cold water is impossikle 
owing to its impurity or to great undesirability of any ad- 
ditional mechanism. 

Even with the very best forms of spray injectors now in 
use, the equation to the curve of compression is altered 
only from pv14to pv}? instead of pv =a constant. 


* Abstract of paper read before the Canadian Society 
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This is illustrated in Figs. 3 and 7, the latter of which 
shows a combined high-pressure and low-pressure card 
taken from an air compressor by Messrs. Riedinger and 
Co. in Augsburg, Germany, who are now in the foremost 
rank of constructors of this class of machinery. 

The most successful way of preventing the accumula- 
tion of heat in the compressors is to do the work in two 
(or more) s by allowing the air, after its pressure has 
risen a certain amount, to flow through an intermediate 
receiver of sufficient capacity to cool it almost down to 
the temperature of the atmosphere, so that when drawn 
into and compressed to the final amount in a second or 
high-pressure cylinder, its state is again represented by a 
point on the isothermal of atmospheric temperature. A 
theoretical diagram, illustrating this case, is given 


Fig. 4). 
, curve 1 2 is adiabatic, the cooling being sup- 

very slight, from 2 to 3 heat is abstracted in an 
intermediate receiver, called an intercooler, until the 
temperature falls to T.; Line 33’ or 3’3 represents the de- 
livery of the air at a pressure p, into the high-pressure 
cylinder, in which a further adiabatic compression — 
the pressure p takes place, as shown by curve34. The 
part 45 and 56 needs no further explanation, being of the 
same nature as already explained in connection with 


Fig. 2. 

ff the efficiency of a compressor working isothermally, 
and which, therefore, wastes no energy in useless heatin 
of the air, to be ‘afterwards lost in the mains, be deno 
by 100, then the efficiency of what we shall call Case I., 
a simple adiabatic compressor, will be found to be 744. 
This is obtained by finding the ratio of the areas 1345 and 








12345 in Fig. 2, which cance the case in question, or 
we may find it analytically by evaluating 
2%. ] 
Wet Y 
=} 

Wea oger/—— r =% 

Where r = p/po ’ , - ‘ e a - (6) 
In this case r being i, one 
Eee 
"= 357-1) 


Oase II.—Fora singe compressor with spray injection, 
the efficiency is (see Fig. 3) 844 per cent., or 
es loge r_ 1.9459 


n=e > G(T — 1) 
Ef -1] 


ifn = 1,2. 
Case III.—Similarly in the case of two-stage adiabatic 
compression the efficiency obtained from Fig. 4 is 86.2 per 
cent. The pressure (p,) in the intercooler is to be chosen 
so as to make the work done in the two cylinders a 
minimum. This work is expressed by 
pi} 7 


WaeeneTe <2, [ (2) 7 +( 
(8) 


=) So 


which being differentiated and equated tonothing gives for 
the value of the receiver pressure p,= ,/p, p, 
In that case (8) becomes 


= 
Weac =cTo 2 [(z) 27 -1] be (9) 


Hence 7,=0.862 as above. 

Case 1V.—Lastly, taking the case of three-stage com- 
pression with spray injection, which would only be 
resorted to for the largest plants, we can obtain an effi- 
ciency as per Fig. 5, of 95.5 per cent, 

Analytically determined it is 


3n oe 1946 | 
my=loge r/ \n-1 [ — =18 [7:06 —1}=0.96 (10) 


That these efficiencies are not mere figures deduced 
by analytical special pleading, and which are utterly 
distant from practical results, is evinced by examina- 
tion of cards taken from actual compressors. The first, 
Fig. 6, is from Riedler’s first two-stage compressor, made 
on trial for the Paris installation by altering a Cockerill 
machine. It gives a ratio of actual work to isothermal 
work of 0.9. 

The other, Fig. 7, is taken from an experimental two- 
atage compressor built by Messrs. Riedinger to the designs 
of Mr. Lorenz. Its figure is 0.91. 

These results show how nearly the cycle of a well- 
designed compressor, with correctly proportioned valves, 
first-class valve gear, and good jet injection, will ap- 
proach to the theoretically predicted card. 

Figs. 8 and 9, taken from Riedler’s ‘* Kraftversogung,” 
show diagrams from the older machines of Paxman and 
Cockerill. The inefficient cooling and ill-proportioned 
valve gear are the causes of the large amounts of lost 
work shown. Their efficiencies are 0.68 and 0.728 re- 
spectively. 

Figs. 10 and 11 are diagrams from one of the 2000 
horse-power compressors, which have been working at 
the new Central Station at Quai de la Gare, Paris, since 
the spring of 1891. 

As to losses in transmission, experiments on pipes 1 ft. 
in diameter showed a loss of 2330 cubic feet of air at 
atmospheric pressure per mile per hour, or 8 per cent. 
This was reduced to 4 per cent. when the velocity of the 
air was increased to 30 ft. per second. The pipes were of 
cast iron with plain ends, and better results could un- 
doubtedly be obtained with different pipes. 


= 0.85 (7) 
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The further results on this loss are shown in the figure 


on the opposite page. 

In Fig. 12, curves have been drawn co-ordinating the 
sizes of main required with various initial velocities for 
1000, 2000, 5000, and 10,000 horse-power. 

The lower curves show the loss of pressure per mile in 

rcentage of the original pressure for all the cases. 

aking, ¢.g., the 10,000 horse-power curves, we find that 
with an initial velocity of 45 ft. per second, and a conse- 
quent diameter of 2 ft. for the main, the percentage loss of 
initial pressure is 3.3 per cent. per mile. 

Motors.—The air having now arrived at the motors, 
may be allowed to expand adiabatically, i.e., without 
addition of heat, or it may be warmed during expansion 
by aspray injection; or again it may be worked in two 
stages and warmed in an intermediate receiver of sufficient 
capacity. The best mode of using the air, however, is to 
pass it through a heating stove or preheater, and begin 
expansion in the motors with air at as high a tempera- 
ture as is convenient, the expansion afterward taking 
place along the adiabatic curve. If the motor be large 








y-1 
Wna=eTs G[t-(%) 7 ] . (18) 
y-1 Ds 
If the motor were as good as possible, so that the air 


expanded isothermally, heat being added from the store 
in the atmosphere, it would do the work 


Win =cT. loge Ps . . 
Po 
The efficiency of the simple adiabatic motor is therefore : 


pat 
~Wae 7 1 [i a) eva . (20) 


(19) 


n 
log. ? 
Po 
In this case ys and po are 6.5 and 1 respectively, so that 
y = 35(1—.154%) 
mies Tee 77 per cent. 





























the simple adiabatic compressor (Case I.) is then 
0.77 x 0.964 x 0.744 = .554. 

Allowing 0.85 for the mechanical efficiency of this prime 
mover driving the compressor, and 0.9 for that of the 
motor, we have 0.85 x .554 x .9 = .423 for the total 
efficiency of the system. Or 42 per cent. of the work 
indicated in the steam engine is delivered on the brake at 
the motor. ‘ 7 

Case II.-—With spray injection, but otherwise as in last 


case, the work would : 
n— 


War =ets —* [1-(2)"] .. (28) 


where m may be from 1.25 to 1.4, rhe 

Case I1I.—In a compound motor the air is exhausted 
out of the first cylinder into a large receiver at atmospheric 
temperature, and is thus, or by mixing with a jet of spray, 
raised in temperature (nearly) to that at which it entered 
from the mains ; which, if no preheater be used, will also 
be that of the atmosphere. 
































enough to warrant the necessary primary outlay, it should 
indeed be heated twice; being delivered by the high- 
pressure cylinder at a pressure of two or three atmospheres, 
again passed through a heater and expanded in a large cy- 
linder until its pressure fails to that of the atmosphere. 
Consider then, Case I., Fig. 13, a simple motor with no 
preheater, no injected spray—t.e., adiabatic expansion. 
The air enters the motor from the mains at pressure, 
volume, and temperature denoted by p, vs To. It does 
work of amount 
per, +P —— a 
= 7 (1 u —pt 
em () Po te ) 


—6(T, = T,} 
y—1 
y-—1 
To Po ) Y . 
Ps / 


so that, expressed in terms of ps, 0, and To, the work done 
during abiabatic expansion in the motor is 


As before 


Te (17) 





This is illustrated by Fig. 18, where the white card 
is that expected from the motor; the shaded areas 
show the losses in compressor, mains, and motor respec- 
tively. 

If es were no fall of pressure in the mains, expres- 
sion (18) would be changed to 


y-1 
Wne=eTe[1-(*) 7 ] —. 


so that the air gains in volume by its fall in pressure, the 
effect due to pipe friction being to make the rate of ex- 
pansion in the motor less. The ratio of the works done 
in two perfect motors working one with and the other 
without loss by pipe friction is 


loge . 
Yo 

— , : (22) 

p 

Po 


loge 


1.8718 


If Tandp =6.5this ratioi = 0.964. 
p=Tandp is ratio is 1.9459 964 


The total ae See aera efficiency of the system or the 
ratio of the indicated work of the motor to that done on 








Tn this case the work done in the high-pressure cy: 
linder is 


a bss 
¥ n~gtitie~et 22 af 8A 4h 
as i pue)=e a | fe) 


That done in the low-pressure cylinder is 


oe 
yy (PM Po te) = OTe Bhat) 7 | 


The work done by both is 
Wn 2 = 


o~8 FE ies. 
eT 7 [2-(“) Y -(*) Y eo 
y-1 pe pe 


If p! be taken equal to x/ps po, which gives maximum 
work in the motor and equal power developed in each 


cylinder ; then 
ee 
Winaa= ¢ To [2 as (2) 27 } (25) 
y-1 Ds 
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If this two-stage motor be supposed supplied from a 
a compressor working with pa injection 
. of compressors) the total t 
efficiency ‘ 

oe —- 


7-1 Ds _7[1 — 154.12] 
7 = — = “18 [7% 1) _ +796 


n-1 ] 
of [ - 3n =) 


and the total working efficiency —.765 x 796 = 0.61. 


Case IV.—Let 1b. mass of air arriving from the mains 
in the state p; vs To be heated at constant pressure in a 


ermodynamic 


¥-1 
not 7, (-(2)F) 
¥=4 Pr 


and the total work when p! = a/p, po is : 
joe 
Wosr = eT, —27 [: - (~ ) 2y . (26) 
Bde 1 Ps 
So that the work done increases proportionately to th 


engine was found to give 0.64 horse-power on the motor 
brake, With preheating to 400 deg. Fahr. we get 1.0 
horse-power. Hence we get 0,39 horse-power by an addi- 
tional expenditure of 0.3 lb. of coal, or 


4 = 0.78 lb, of coal per horse-power per hour. 


It will be remembered that it was found advantageous 
in the compressor to keep down the tem ture by abs- 
7 heat during compression, which is delivered to 
natural reservoirs such as water or air at atmospheric 
e| temperature. Similarly we see that in the motor the 


rise of absolute temperature. Fig. 16 illustrates a three- | ™st economical mode of doing work is to keep up to 





stage motor. 






Fig. 10 


45 Revs. per min 
933 Cub. Ft per H.P. per h? 

































































































































































































































































small stove to a temperature T,, so that its volume 
increases to 
T, 


r= Us - 
To 


If the expansion be adiabatic the work done in the high- 
pressure cylinder is 


tp» —plyl 
ps Ur + Ps = = —p' vl, “i Ur —p vie 


pt —1 
ae (2) ] 
=e T, Prec y g Ds 7 


Let the air then exhaust into the |»w-pressure cylinder 
passing through a second small heating stove on its way, 
and thereby being raised in temperature again to T; . 

The work done in the low-pressure cylinder with 
adiabatic expansion down to the atmosphere will be 
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Fig.11. 
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the isothermal curve as much as possible by adding heat 
during expansion from these same natural sources, water 
and the atmosphere, either by injecting a spray or by 
using an interwarmer at atmospheric temperature, 

The following is the practically realised data for a 
motor of one brake horse-power: The air can be heated 
from 60 deg. up to 400 deg. Fahr., with a stove whose 
external dimensions are 8 in. in diameter and 12 in. high 
at an expenditure of 0.44 Ib. of coke screenings per hour ; 
while for a motor of 40 horse-power the preheater need 
only be 16in. in diameter and 28 in. high, and will 

uire only 0.22 Ib. of fuel per peep oot per hour. 

The possibility of the subsequent addition of energy at 
such an insignificant cost is a special characteristic of 
this system of energy transmission. Such a supplement- 
ing charge can indeed only be administered when com- 
pressed air is the working fluid; and by this means not 
only can the heat uselessly produced at the generating 
station and lost in the mains be made good, but, as has 
just been shown, more heat may be added than was 
originally lost, and the motor may at a very small 
expense, and without any additional trouble or incon- 
venience, give out more power than was spent on the 
compressor. 

ith regard to the amount of preheating to be 
resorted to, this depends on the size of motor and the 
desired temperature of exhaust. If the motor is a large 
and powerful one, it may be advisable to use two heaters, 
both a preheater and an interheater. For motors of 
10 horse-power and under, however, one will usually be 
sufficient. If the air enters without preheating it will 
be exhausted at temperatures from 10 deg. to 25 deg. 
Fahr., in which state it may be used for cold storage or 
other similar purposes, This is largely the case in Paris, 
where in many restaurants and cafés air motors drive the 
dynamos for lighting, and the escaping cold air is after- 
wards led into refrigerators for obvious purposes. Con- 
fectioners, again, use the motor during the day to drive 
the mixing and other machines, light their shops in the 
evening, and use the exhaust for making ice. The ex- 




















a hausting of clean cold air into a workshop is a great 
a iE advantage in a hot climate. If, on the other hand, 
eeee : S recourse is had to a considerable amount of preheating, 
i | Ht ii ] ll | | | | TT the air will be exhausted at or even above atmospheric 
‘| thitd | 
AMBURAAR A 
~ I6I7H 5 
3 Curves of percentage-l/oss of pressure in mains. 
t \ 4 
* bs 
. J :a. 92. 
\ \ ’ = Fig. 12 
2-5 . ye ~ 
\ bi A 
\ i * A. 
ee ~. tins le 
2 —— a oe 20 
i “pe mI “1000 
7% —_— of 
— ~~ 
15 =e . ee — _s 15 








em. 
=== 





















































saat > a aes 
5} i = wnt eee! RE eee 

—“ - 1 1/0000 

en ae = | ee aml 
a _ _ 

3 es gas i, woe 3 
s a aa [ ----"" i TS ad) | ~S 
a EEE OE oe, | | x 
Swi in feet 5 10 1S 20 25 30 35 40 45 50 


The ratio of the work indicated here by the motor to| temperature, and with a large motor, enough warm fresh 


that indicated in the compressing cylinder is 


y¥-1 
eT, 27 [}- n) 27 | 
i. 2 ew Ps 
SSS es ag 
res 
eT. =*[e In —-] | 
n—l 
if T, = 400 + 461 and T. = 60 + 461, then 
= 961 x 7 [1 — 154.2 ] _ 1 396 
7= pel x 18(7% —-1) ~~ 
and the total efficiency of the system is, 
ne = .765 x 1306 = .999; 


(27) 





air may be obtained to serve in winter for heating and 
ventilation. 

In concluding this part of the paper it will be well to 
recapitulate in brief the several efficiencies of the different 
parts and the combined efficiency of the whole system for 
one or two of the cases most likely to occur. 

The mechanical efficiency of the compressing machine 
may be safely taken to be 0.86; the Paris installation 
compressors gave this result, and with the new 2000 
horse compressors Riedler has obtained 0.9. A turbine 
will give from 0.75 to 0.8 for the same ratio, 

The thermodynamic efficiency of the compressors is for 
a single-stage compressor with spray injection 0.85, and 
| for a two-stage compressor 0.92. 
| The loss in the mains, due to leakage and fall of pres- 


against this must be set a quantity of coal, which by ex- sure for a five-mile transmission, may be put at 3.8 
periment has been found to be about 0.3 lb. per horse. | cent., so that the efficiency of the mains is 0.962. oo 


power hour. 


The thermodynamic efficiency of a simple adiabatic 





Without preheating, 1 horse-power in the distant steam | motor without preheater is 0.77 ; of a two-stage adiabatic 
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motor, 0.9; of a simple preheated motor, 0.8 to 0.9; and 
of a two-stage preheated motor, 1.1 to 1.3. 

The total efficiency or ratios of the brake horse of the 
motor to the horse-power used in the compressors for the 
two cases which we have to consider in estimating the 
tinancial possibilities of a pneumatic power supply are 
therefore as follows : 

Case I.— Turbines driving best compressors, power 
transmitted through five miles of main, largest air motor 


The mechanical efficiency of the turbine or steam engine 
is here left out, as it will be allowed for in the estimated 
cost of a horse-power delivered to the compressor. 

The author then proceeded to contrast the cost of 
compressed air and power derived from other means. 
For small consumers he determined it to be 33.33 dols. 
per annum for air required to deliver one brake horse- 
power. This assumes the cost of compression by water 
to be 25 dols. per horse-power, and the cost of plant 


The schedule of annual charges will run somewhat 


like this : 
Fixed Expenses: 


Boilers... naS sa ses ove Pat 
Boiler and engine-house and chimney ... 
Triple-expansion steam engines ... 


Compressors ... 


dole. 
3.50 
1.20 
2.23 
1.10 
0.56 





Mains (12 in. in diameter)... 


Running Expenses : 
Coal ... Ps 
Oil waste, &c. 
Attendance 


for factory, with two-stage heater, 90 dols, per horse-power, 





20.33 
The total cost to the Central Station Company of one 
compressor horse-power is thus 20.33 dols., which includes 
5 per cent, interest on their expended capital of 71.37 dols, 
per horse-power. 
This outlay is made up as follows: 








High-pressure boilers and setting 
Houses and chimney - 
Triple engines and setting 
Compressors... as ask 
Mains... ‘ 


Total 


Allowing 5 per cent. more on this, or 3.57 dols., we 
have a total of 23.90 dols.; which is the price at which 
the Central Station Company can supply air for one 
horse-power, and secure at the same time 10 per cent, 
interest on their capital outlay. 

The easy inference from this is that 500 consumers in 

: this city, of an average of four horse-power each, would, 

Tne, ae a ea ari amr ae by forming themselves into a Central Power Supply 
io* hag Company, reduce their power bill by from 45 per cent. to 
] H.-P Moror 75 per cent. It ought to be mentioned that the lower 

; limit of saving just mentioned, assumes that the con- 
Fig 18 sumers’ steam engines, which, without alteration, will 
Spring4#sinm e/kilog. 
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serve equally as air motors, have a present value of 
33.00 dols. per horse-power. The author then concluded 
this admirable paper with the prediction that compressed 
air would soon displace steam in the large cities. 





Soutu AERICAN FrrE StaTE—In connection with a re- 
cent discussion in the Raad of the South African FreeState, 
on the subject of railway extension and the appointment 
of a representative commission to deal with the matter 
and report to the Raad, the Mayor of Kimberley has left 
for Bloemfontein to advocate the extension from the point 
of view of Griqualand West. Mr. G. McFarland, chair- 
man, and one of the trustees of the Kroonstad Coal 
Estate Company, is also now in Bloemfontein for the 
purpose of advocating the construction of a link line to 
connect the Free State main trunk line with the com- 
pany’s Vierfontein and other extensive coal measures. 


THE Late Mr. Henry Gitt.—A movement is now on 
foot in Germany to erect a bronze bust (larger than life 
size) of the late Mr. Henry Gill at the new Berlin Water 
Works at Mueggel-See which are being erected from his 
designs. It was his great wish that he should see the 
completion of these works, a wish which, unfortunately, 
was not granted to him. An appeal is made to his 
friends and professional brethren to contribute to this 
fund, so that it may be possible to erect a monument 
worthy of him. The banking firmof Delbrueck, Leo, and 
Co., Mauerstrasse, 61-62, Berlin, is prepared to receive 
contributions. 








Fig.73. 40 H.P. Moror 


Spring ,45m m =/kg. Pressure m mains, 6 Atm. 














Tue Usk OF THE WALLSEND PONTOON AT CARDIFF.— 
An interesting piece of work has recently been performed 
on the Wallsend pontoon at Cardiff. e s.s. Borghese, 
owned by Messrs. Raeburn and Verel, of Glasgow, and of 
dimensions 289 ft. 6in. by 35 ft. 4in. by 25 ft. 9in., 
carrying a full cargo of 2400 tons, whilst coming up the 
Bristol Channel on Thursday, June 8, collided with the 
s.s. L. E. Charlewood, and the latter sank in a few 
minutes. The bows of the Borghese were completely 
smashed in, but, the fore collision bulkhead remaining 
intact, the vessel was kept afloat, and she was able to 
reach Cardiff. In this condition she was drawing 
20 ft. 6 in. of water fore and aft—a draught that prevented 
her entering any dry dock in that port. The Wallsend 
Pontoon mpany, Limited, offered to endeavour to 
place her on their pontoon without discharging any 
cargo, and raise her to such a position that the whole 
extent and nature of the damage might at least be ascer- 
tained, and — completely repaired. Oa Monday 
morning, June 12, the pontoon was sunk to a sufficient 
depth to enable the damaged vessel to be floated over the 
blocks. The vessel was successfully placed in position by 
10 a.m., when pumping commenced, and in a few hours 
the lifting of the vessel was successfully accomplished, the 
stem being completely bared down to the keel, and her 
stern being immersed 14 ft. in the water. In this position 
the vessel was practically half water-borne, and thus an 
heavy strains on the ship, consequent on having a full 
cargo, were avoided. For greater safety, a small coffer- 
dam was constructed on the deck of the pontoon around 
the bows of the vessel, and without difficulty her position 
has been maintained, all the damaged plates have been 
cut away, the old stem taken out and the new one put 
in place, and the repairs completed, The necessity ta 
remove the cargo, with its consequent cost, loss of time, 
and, possible claims for breakage of bulk, was thus 
avo ‘ 











Easily possible : ] The running expense of the above will be 1.10 dols. per 
0.92 x 0.96 x 1.25 =1,1 | annum per horse-power, and the total 37.73 dols. per ae 
Actually done : | brake horse-power ; this assumes working for 10 hours per 
0.90 x 0.96 x 116=1.0 day for 308 days. Of course if only ha’ f-power is used, 
. . . . the price will be reduced almost proportionally, and the 
Case II.—Turbines driving best compressors, power | 88me is true of intermittent work, for only the air passing 
transmitted and distributed by 74 miles of main, medium- through the meter is charged for. As horse-power in 
sized simple air motor with preheater, Montreal varies from 60 dols. to 120 dols., the above 
0,92 x 0.94 x 0.87 = 0.75. gee a —— hy from 22dols. to 39 dols, according ta 

Case ITI.—Triple-expansion steam engines driving best! Tho aan byt si i i 
comguenens at central station in or near city, power dis- | power ee pre Fi prc Tbe cltr . Lae 
a ee ate por main and consumed in an average | first-class triple.expansion steam engines and first-class 
pre ' | Compressors; and distributing the same to oustomors in 
0.92 x 0,96 x 0,87 = 0,76, : & main of a length of two miles for each 2000 horae-power, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompiteD By W. LLOYD WISE. 


BELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 
number of views given in the Specification Drawings ts stated 
= each m4 where none are mentioned, the Specification is 
not illustrated. 
Where Inventions are communicated from abroad, the Names 
éc., of the Communicators are given in italics, 
7 Specifications may be obtained at the Patent Office 
ranch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date of the advertisement of the emertnane of a@ complete 
ification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete speci, ion, 
give notice at the Patent O. of oprosition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


13,338. Sir C. S. Forbes, Bart., London. Switch 
Board, [3 Figs.) July 21,1892.—This invention refers toaswitch 
board for effecting communication between telephone users. The 
plugs, which form the extremities of each caller’s wire, are 
always, after use, replaced in their respective plug holes in the 
plug block 3, so that each one may be able to call the attendant 
and give the number or letter of any other one he wishes to speak 
to. Ifcwishes to speak to d, the attendant, having received his 
instructions from c, places the switch lever s! upon the contact d' 

















and presses the button P, thereby ringing the bell 51 over the 
instrument d. He then places the plugs c'' and dl! in the blocks 
g, thereby breaking the main line circuit and +— the gal- 
vanometer G in series with the local battery L, and the tele- 
phones c,d. candd can now converse without interruption, 
and, the current] from the hattery L causing a deflection 
upon the galvanometer G, the attendant is advised that the 
electrical tion is plete. When eitherc ord replaces the 
ear tube 7" upon the hook, the circuit is broken, and the needle of 
the galvanometer returns to zero. (Accepted May 24, 1893). 


GAS, &c., ENGINES. 


14,317. W. von Oechelhauser and H. Junkers, 
Dessau, Germany. Gas Engines. [5 Figs.) August §, 
1892.—This invention relates to a gas engine provided with two 
pistons B, C arranged to move in opposite directions in the 
cylinder A, and in their outer terminal position uncover the 
orifices 1, 2 arranged at opposite ends of the working space of the 
cylinder for the inlet of compressed air and for the outlet of the 
products of combustion, so that the working space of the cylinder, 
after the complete combustion and expansion, is traversed and 
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cleansed from one end to the other by fresh air, whereupon by the 
approach of the pistons the air inclosed by them is compressed, and 
gas is forced at the proper time into the working space by a pump 
through a controlled valve, the ignition taking place at the inner- 
most dead point. The pistons B, C are actuated by a driving 
shaft through the medium of cranks placed| at an angle of 
180 deg. to each other, the gas and air pumps being arranged 
so that the rods for operating the piston C, also carry the 
pistons of the gas and air pump. (Accepted May 24, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


6322. A. Fukenwirth Poln, Peterwitz, Silesia, 
Germany. Engaging and Disengaging Clutch 











with a brake for effecting the instantaneous stoppage of the 
driving gear in portable engines, &c., and consists of a couplin 
box a, a brake ring c, and a slide box b, constantly locking wi 
the brake ring, and with a tendency to adopt the engaging posi- 
tion by connection with levers il, &, ao that by a stop screw m 
mountrd on the leverk, the coupling can be disengaged by the 
lever il. The shaft is stopped automasically and immediately 
the coupling is disengaged by the eccentrics i? and the connected 
2 tes spanning the parts e, f of the brake, (Accepted May 
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MINING AND METALLURGY. 


13,833. A. Greenwood, Leeds. Coal-Cutting Ma- 
chines. (2 Figs.) July 29, 1892.—This invention relates to 
coal-cutting machines, and its object is to provide, in addition 
to the swive ling motion of the motor and cutter upon the car- 
riage, means which will permit of the working path of the cutter 
being raised or lowered, or set on an incline so as to follow the 
seam being cut. The motor is inclosed centrally within a metal 





























casing A, which also supports, on a different line, the cutter 
spindle, the motor and the cutter C being geared together 
within the casing. This casing, at a part where it is circular, is 


the inlet valve E and the outlet valve F respectively work, are also 
longer or deeper than the valves. The valves have circular seat- 
ings e and f, which, when closed, are held by the spring to the 
circular faces in addition toa piston packing, The centre of the 
valves through which the spindle G passes is sufficiently large to 
allow of a certain t of cl with the spindle, or to 
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form a cavity g!!, the passage of the fluid through which from one 
side of the valve to the other as it closes re tes the speed at 
which they are closed by the spring; and the fluid in the space 
above and below the valves respectively, acts as a cushion to pre- 
vent any shock which would otherwise be caused through the 
valves qusing too rapidly. (Accepted May 24, 1893). 

6366. A. Turnbull, Bishopbriggs, Lanarks, N.B. 
Steam Traps. (3 Figs.) March 25, 1893.—This invention 
relates to a steam ep for discharging condensed water in which 
a valve is provided which is automatically opened when the con- 
densed water reaches a certain height in the trap. A is the trap 
for condensed water and steam. B isthe valve kept closed by 
the gravity and the pressure of steam. The condensed water 
and steam are admitted to the trap by the pipe C. Attached to 
the valve stem is a can D which is kept full of water, and the con- 
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densed water falls down into the space between the can and the 
sides of the trap. The upper end of the valve stem is connected 
to ascrewed rod E by means of a spring F. The rod E passes 
through a tapped hole in the cover of the trap. The tension on 
the spring can thus be adjusted so as to counteract part of the 
weight of the can D and contents, and the steam pressure on the 
area of the valve, so that when the condensed water rises to a 
certain height the can is floated up and the valve lifted; the 





embraced by a steel ring D having trunnions upon it which rest 
in bearings carried by brackets upstanding from a swivelling bed- 
plate supported by the travelling carriage of the machine. (Ac- 
cepted May 24, 1893). 


RAILWAY APPLIANCES. 


6948. J. Bradford and E. Lovelace, Marcelline 
Adams, Illinois, U.S.A. Car Couplings. (2 Figs.) 
April 4, 1893.— This invention relates to car couplings. The draw- 
head 1 hasa horizontal opening, in which is arranged a spring- 
actuated pin-support 2, adapted to hold a pin in an elevated 
position preparatory to coupling, and to be moved rearwardly by 
the link of an approaching car to allow a coupling-pin 3 to fall 
and engage the link. The coupling-pin 3 is adapted to fall and is 
arran, when coupled in a perforation, and ia main- 
tained in a vertical ition preparatory to coupling by an 
upwardly and forwardly extending supporting-arm 5, which has 
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its lower rear end 6 pivotally secured above the drawhead, and 
which is provided in its upper outer end with a pin opening 7 to 
receive the pin to hold it in an approximately vertical position. 
The pin support 2 is held forward by a spring 8 adapted to be 
compressed to allow the coupling-pin to drop; but in shifting, 
when it is not desired to couple a car, the pin is held against 
dropping by a pivoted plate 10 arranged on the upper face of the 
drawhead. The plate 10 is pivoted near its rear end at one side 
thereof, and is re at its front end with a pin opening 11 
which is disposed in advance of the coupling-pin perforation of 
the drawhead so that the latter forms a bottom for the opening 
ll. (Accepted May 24, 1893). 


STEAM ENGINES AND BOILERS. 


17,049. J. C. Etchells, Heaton Chapel, Lancs, 
Valves. [1 Fig.] oe ep 24, 1892.—This invention relates 
toa double-acting regulating valve for the admission and exhaust 
of water, steam, &c., to the working cylinders of hoists, presses, 
&c. The valve chest A is constructed with three chambers B, C, 
and D, each being veg: with a passage to admit the actuating 
fluid, the passage being the inlet, d the outlet, and c commu- 
nicating with the cylinder for the purposes both of admission and 
exhaust, In two of these chambers are fitted the valves, the inlet 
valve E in the chamber B, and the outlet valve F in the chamber 
The valves E and F are cylindrical, and are fitted upon and 
connected together by a single spindle G, to which they are 
loosely attached with a sprin H fitted between them, so that they 
are each moved in one direction only by the spindle G, and are 
moved in the opposite directlon by the spring H, the spindle G 
moving the valve — in one djrection and the valve F in the re- 
verse one, The spindle G passes through the centre of the 
valves and js provided with two collarg, one of which abyts 
against gach valve, Tho tyave} of the spindle is greater than that 
of the valve, ta allow of one valve closing before the other begins 


d water then being blown out through the discharge pipe 
G by the steam pressure. (Accepted May 24, 1893). 


2163. C. F. Littlejohn, Bridgeport, Fairfield, Con- 
necticut, U.S.A. alve Gears for Steam Engines. 
(6 Figs.] January 31, 1893.—This invention relates to valve gears 
for steam engines. Thesteam chest 3 is mounted alongside the 
cylinder 2, and is connected therewith by means of steam ports. 
A shaft 6 is journalled longitudinally in the steam chest, and is 
circular in cross section, having upon it a rocker valve, which is 
adapted alternately to cover and thereby connect the steam ports 
4 with the exhaust port, which lies between the steam porte. 
The piston, having piston-rod 10, isconnected through a pitman 
11 with a driving crank 12 upon the main shaft 13, whichina 
marine engine carries the propeller wheel. To the end of the 
shaft 6, which projects outside the steam chest, is affixed the 
crank 14, which has a slotted engagement with another crank 16, 
borne upon a rock shaft 16, mounted in vertical bearings. The 
lower end of this shaft is furnished with a laterally projecting 
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rod 17, this bar being hung in bearings on the lower end of the 
rod. The outer end of the rod 17 has hinged to it a shoe 19. Upon 
the main shaft 13 is secured a hub 20, and around this hub is 
placed a ring 21, having in its periphery a groove. This ring is 
connected to the hub 20 by means of gimbals 23. The shoe 19 
enters the groove in this ring. Hung in bearings on the frame is 
a vertical rock shaft 24, carrying on its lower end an outwardly 
rojecting crank 25. The end of this crank carries a shoe 26 
Fig. 2), which runs ina groove 27 ina hub 28. Through a con- 
necting link the hub is connected with a ring 21, so that a slid- 
ing movement of the hub along the shaft will rock the ring upon 
its gimbal joints for the purpose of changing its plane of rotation. 
The upper end of the shaft 24 is provided with a lever 30, having 
@ screw stud or fastening 31, which runs in a slot in a plate 33, 
and this lever is provided with a handle by which it is operated. 
(Accepted May 24, 1893). 


15,902. H. F. Cook, L. W. Bingham, C. L. Dougla: 
B. Squire, Cleveland, Cuyahoga, Ohio; 5 A “s 


265 g' 


King, Painesville, Lake County, Ohio; C. N. 8chmi 
and 8. BE. Welker, Leetonia, Columbiana County, 
Obio, U,8.A, 


* m jlers., (2 vgs) September ‘5° 
1802,—Thig invention relates to steam boilers. The furnace fireg 
ave around the upper payt of the chamber B and the lower endg 
the tubes D, and are directed into the midst of the latter by 








wit Brake, [)1 Figs) Maroh 94, 1898. 
ooh fovtalon ts tea to the combination of # clutch oonpling 


toopen, The inlet chamber B and outlet chamber D, in w 


of 
the defleotor b, from whence they paes upward and around the 
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upper chamber E, so that the steam becomes superheated therein. 

e circulation of the water is upward in the tubes D, and down- 
ward in the centre tube D2, and is thus perfectly free and unob- 
structed ; the water being the coolest in the central tube, has a 
downward flow, whilst that in the outer tubes, being the hottest, 


LOVE \\ 
\ WEE. 
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rises, and thereby the circulation is constantly maintained. All 
sediment in the water is deposited in the bottom of the chamber 
B, and there the water below the level of the grate bars is coolest 
and undisturbed, so that the sediment settles. (Accepted May 
24, 1898). 

22,955. A. M. Clark, London. (J. Parker, Sturyeon 
Fails, Nipissing, Ontario, Canada.) Balanced Slide Valve. 
{4 Figs.} December 13, 1892.—This invention consists of a 
balanced slide valve having exhaust passages ger through 
valve faces near either end of the valve, which communicate 
alternately with ports at the opposite end of the cylinder and 
lead to a common aperture extending through a piston-like disc 
G seated in the back of the valve and working steamtight as a 
slide valve against the valve chest cover, against which it is 

ressed by springs between it and the valve, and also by the ex- 
Paust steam in the intervening space. This balance disc G@ is 
fitted steamtight by means of peripheral expansion packing rings 
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I within a ring-shaped flange D3 on the back of the valve, and its 
area is about equal to that of the valve faces through which the 
exhaust passages open, whilst between these valve faces the front 
of the vaive is recessed to form a space extending to the sides of 
the valve and open to the valve-chest to which the live steam has 
access, so that its pressure against the front of the valve 
balances that on the part of the back which is exposed to the 
steam pressure. The exhaust opening in the balance disc is of 
oval shape, its major axis being in the transverse direction of 
the valve, and it is always in register with an aperture in the 
valve-chest cover of similar shape, but of a necessary breadth to 
allow for the travel of the valve. (Accepted May 24, 1893). 


MISCELLANEOUS, 


17,051. J.C. Etchells, Heaton Chapel, Lancs, Safety 
Catches for Cages, &c., of Hoists (4 Figs.) September 
24, 1892.—This invention relates to hoists in which the cages are 
suspended by ropes A, and its object is to cause a releasing gear to 
release the automaric catches which engage with the guides if 
the rope should break or stretch, so that the trip gear can be 
released from the inside if necessary. Beneath the platform I 
two levers H and I are placed, extending the length of the cage, 
and arranged diagonally across. To the end of each of the ro 
G the ends of the levers H and I are connected, the ropes passing 
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through eyes at the ends, so as to sustain the weight of the cage. 
Interposed between the bottom of the cage and the levers at 
both ends are springs h andi, which tend to press them away 
from the bottom of the cage if the tension of the ropes be 
slackened. Under the levers H and I arranged at the centre of the 
latform is placed a hinged lever K, which is supported in tion 
4 a pin & passing through the supporting frame L, and is held u 
in normal position by a spring M connected to an upright arm 
forming part of the lever. The end of the lever K engages with 
pivoted catches 0, Ol, The catch levers 0, O! are held against the 


end of the pivoted plate K by springs, one end of which are 
attached to arms on the shafts P, P!, and the other ends to an ex- 
tension of apin k. The lever H which passes across the top of the 
lever I is provided with a pin projecting from its under surface, 
which passes through a hole in the centre of the lower lever I. If 
either of these levers be depressed they come in contact with the 
pivoted lever K, and depress it below the edges of the pivoted 
catch levers O, Ol, which are then drawn back by the springs p 
throwing the catch E into operation against the runners D. The 
levers F which carry the catches E are ted upon separate 
shafts P, P', so that the working of one does not interfere with 
the working of the other. These catches are held in normal 
position by the plate K constituting the trip or releasing gear, and 
when released are drawn up against the guides D by springs. 
(Accepted May 24, 1893). 


2622. C. L. Rowland, Brooklyn, New York. Valve- 
Operating Mechanism. [4 Figs.) February 6, 1893.—This 
invention relates to the operation of valves of hydraulic and gas 
mains, and its object is to provide a quick-acting valve, in which 
the extent of motion of the valve is relatively considerably greater 
than the extent of motion of the part to be manipulated to effeot 
the opening and closing of the valve. The flanged halves A of 
the casing are adapted to be bolted together, and each has a 
tubular coupling projection A! adapted to receive the pipe. B 
are circular valve seats, one in each section of the casing, and 
B! the correspondingly shaped valves. Each valve is pivot- 
ally connected by short links C with the free ends of the end 
levers of the lazy tongs C1, the ends of the upper end levers of 
which are pivoted at a fixed point C2 on the casing section. The 


























casing, which is so shaped as to be closed at the bottom, is open 
at the top, and has bolted thereto a hook through which the 
valve-operating rod D extends into the casing. This rod is con- 
nected with the lazy tongs below the fixed pivot C2, and with the 
first central joint below the fixed pivot. The upperend of the rod 

es up through a packing gland, and is screw-threaded. A 
screw-threaded swivelling nut operated by a handwheel E! en- 
gages this thread and serves to run the rod D up and down to 
operate the valve. A series of holes e in the periphery of the nut 
E are engaged by a thumb bolt passing through its jacket to lock 
the valve-operating devices in any position. To give the lazy 
tongs stiffness to prevent springing, t are also = together 
at each joint. Means are provided for insuring the firm closing 
of the valves against their seats. (Accepted May 24, 1893). 


2054. F. F. Molie, Paris. Manufacture of Spinning, 
&c., Rollers. [3 Figs.) January 30, 1893.—This invention 
relates to a machine used in the manufacture of rollers, whatever 
their shape and dimensions. The roller to be covered is placed 
between the two heads A and B, and is connected to the spindle 
of the driving head A by a mandril a provided with a chuck 
which grips one end, whilst the other turns freely in the socket b 
of the other head B. This being done, the surface of this roller is 
covered with cement, and the cotton is then wound upon it, the 
first turn being accomplished by hand ; after it has been com- 
pletely covered with cotton, this latter is highly compressed by 
means of cylinders G, G1, the pressure of which is —_ by means 
of connecting-rods, levers I I', links J, lever K, link L, and the 
pedal M. The cotton being well felted, the cylinders G, G! are 
moved out of contact and the surface is again covered with the 











cement. For this purpose the levers N carry at their ends a 
reservoir O, which is hung upon two small links P, and is loosely 
mounted so that it maintains its vertical ition notwithstand- 
ing the partial rotary motion of the levers N. These levers being 
drawn back above the vessel containing the cement, the little 
reservoir is plunged into the cement so as to fill it, and if the 
levers are loosened they will be raised by the action of a spring Q 
so that the reservoir O is held above the cement, which allows 
the excess of material to drain away. The reservoir ie then 
brought over the roller to be cemented by making a half turn of 
the levers N, and it is emptied upon the roller by means of a 
little handle R. The roller is then removed and dried, after 
which it is placed in the machine, where it is again made round 
and smooth by great pressure by means of the cylinders G, GI. 
(Accepted May 24, 1893). 

60038. F. Bartels, Hoheneggelsen, Germany. 
Ploughs. (4 Figs.) March 21, 1808. Pie invention relates to 





penene. In order that a second fore-cutter can be applied, the 
m of the plough is provided with an opening g into which this 


cutter is inserted, and fixed for temporary use by wedges. The 
vertical wheels @ are mounted upon the common axis A carried 
by the adjustable bracket i secured to the plough frame. The 
aring of the horizontal disc b is arranged so that the earth 
thrown up and turned by the —— cannot get between 
the friction surfaces of the metal. The supporting rod is secured 
at its upper end‘to the plough beam, and its lower end carries a 
fixed collar upon which the whole weight of the cylindrical diso 


Fig.7, 














rests. The disc is made of wood, and is covered on both sides 
with iron plates, and on its periphery with an iron ring. By 
means of a disc secured to a sleeve, and connected to the disc b, 
the bearing between the shaft k and another sleeve is secured 
from immediate contact with the earth turned over by the 
plough. Means are provided for — any foreign sub- 
stances from entering. (Accepted May 24, 1893). 


13,940. W. Reininghaus, Drieberhausen, Prussia, 
Germany. Air Pumps. (5 Figs.) August2, 1892.—This inven- 
tion relates to air pumps. When working the pump, the spaces on 
both sides are filled with fluid to equal heights on both sides when 
the piston stands in the middle of the cylinder, and so much that 
there is just sufficient free space above as corresponds tothe volume 
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of the half-piston stroke inthe cylinder. The shape of the chambers 
H, H! is such that the motion of the water moved to and fro by 
the motion of the piston is uniform. The water in H or H' thus 
forms the elastic gee pre of the piston, and it forms a 
vacuum alternately in each chamber ; but it also insures absolute 
tightness of the piston in the cylinder and of the stuffing-box. 
(Accepted May 24, 1893). 


6368, A. D. Ellis and W. B. Crichton, Bradford, 
Yorks. Centrifugal Pumps. [6 Figs.) March 25, 1893. 
—This invention relates to centrifugal pumps, and has for its 
object the construction of the parts forming the — sur- 
rounding the impeller, so that the pump may be converted into a 
right or left hand by the interchanging of the mechanical parts. 
The impeller A is secured yy the shaft B by a key B', a second 
keyway being provided in the impeller to enable it to be secured 


to the shaft B in the reversed position when reyuired, The side 
A\ Fig.I. 











casing C is a. fixture, and forms part of the bedplate D, and is 
provided with a faced flange D!, and coupled to the middle por- 
tion E of the casing, terminating in the discharge pipe F, the 
opposite side casing G being similar to OC. By taking off the 
casing G the middle portion E can also be removed and then 
replaced in the reversed position, bringing the discharge pipe F 
to the position of dotted lines (Fig. 2); by reversing the impeller 
on the shaft, and replacing the casing G, the pump is converted 
from a right-hand to a left-hand one, or vice versd. (Accepted May 
24, 1893). 
UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 

United States of America from 1847 to the present time, and 





Sepa hai ot retent law cases in the United States, may be 
wee, gratis, at the offices of ENemvmsRine, 35 and 36, Bedford- 
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Coal Pits and Pitmen. A Short History of the Coal 
Trade, and the Legislation Affecting it. By R. NELson 
Boyrp, M. Inst. C. E. ndon: . Whittaker and Co., 
2, White Hart-street, Paternoster-square. 

Tue story of the development of the great coal 
industry of the United Kingdom is told in these 
pages in an entertaining manner. The treatment 
is essentially on popular lines, and the author does 
not attempt to make any fine deductions from his 
historical narrative, although at times free in his 
denunciation of the coalowners of a past genera- 
tion—perhaps more free than the philosophic 
historian will be when he is sufficiently far 
removed from events to be able to judge dis- 
passionately of the influences at work in retarding 
legislation. Owing to the paucity of accurate 
information, Mr. Nelson Boyd contents himself with 
a brief survey of events prior to the awakening of 
Parliament 50 years ago to the necessity of regu- 
lating the employment of miners; but he is 
satisfied that the conditions of life were those of 
the slave. In tracing the events which led to 
emancipation, the author regards legislation as the 
primary factor, and only briefly acknowledges the 
influences of science. No one underrates, far less 
tries to justify, the conditions obtaining prior to 
the adoption of Lord Ashley’s Act, which, by the 
way, the author} reports as having been read twice 
in the Commons and once in the Lords ; but then, 
as now, the workmen would have objected to any 
change in circumstances which did not bring higher 
wages, so that it is quite impossible to estimate 
the relative advantage of legislation and mechanical 
progress in coal-mining. At the time Lord Ashley 
carried his most desirable and beneficial Act, steam 
had been introduced in the working of factories, 
&c., and with increased demand for coal came 
better facilities for working. The great problems 
of improved ventilation, and of a safe means of 
lighting, were solved by the mechanic rather than 
by the legislator, although probably the enactments 
of the latter gave an impetus to the work of the 
former, and resulted in the adoption of the means 
suggested, earlier than might otherwise have been 
the case. Education, mines inspection, and the 
gradual awakening of employers to the fact that 
their position involves responsibilities as well as 
privileges, has done much to change the situation ; 
but in this pitmen are not alone, as the author 
seems, at times, to assume. 

Of the improved condition of the miner there 
are many evidences. The average number of lives 
lost during the ue decade was 5.80 per million 
of tons raised. It has steadily decreased from 
13.90 in the 1860 decade. In other words, the 
death rate per 1000 persons employed has in 50 
years decreased from 4.56 to 1.85, and considering 
the dangerous character of the occupation and the 
extreme carelessness of the men, which accounts for 
a considerable number of the accidents, this state of 
matters must be regarded as satisfactory. The 
causes of accident bear this out, for explosions and 
accidents in the shafts have decreased in their rela- 
tion to the total, while miscellaneous accidents, 
due largely to the working of steam machinery 
underground, have greatly increased. The falls of 
roof and sides have slightly increased, and now 
bear a ratio to the total of 41.85 per cent. As to 
the production of coal, there has been an enormous 
development. One hundred years ago the total 
output was estimated at 7,618,000 tons. At the 
time Lord Ashley began his agitation it was about 
32 million tons. Now it is 185} million tons, the 
increase in 20 years having been 70 million tons, 
and in 10 years 35 million tons. The improve- 
ment in the condition of the pitmen is reflected in 
the amount of coal raised per annum, for each man 
employed mined 380 tons per annum for the years 
1881-90, while 40 years ago the average was only 
280 tons. Here we have an indication of improved 
appliances, for the men are working much shorter 
hours, in most cases less than eight hours a day ; 
while there has been an increase in size and depth 
of shafts. There are now shafts up to 19 ft. in 
diameter, as at the Ocean Collieries in South Wales. 
The Rosebridge pit at Wigan was about the 
deepest shaft in 1869, being 816 yards. The 
Ashton mine, near Manchester, sunk in 1881, is 
896 yards. The immense shafts necessitate an 
enormous output and powerful machinery. Winding 
machines up to 1500 indicated horse-power are now 
in use, with steel wire ropes, raising three to four 








tons of coal each lift, and up to 2000 tons per day. 
These works are so well equipped now that the cost 
of production is reduced to a minimum—3s. 6d. to 
4s, 6d. a ton, so that the price is much cheaper 
than in past years, notwithstanding higher wages 
and shorter hours. This is essential to our pro- 
sperity as a manufacturing nation, for of the coal 
produced nearly one-third is for steam power, 
while 17 per cent. is required for iron production. 
Only 174 per cent. is for domestic use, and 15 per 
cent. for export, principally for British coaling 
stations. The economising of our resources is 
urged by Mr. Nelson Boyd, and while much is being 
done in this direction in the adoption of multiple 
compound engines, more might still be done. 
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THE LANCASHIRE WATCH COMPANY. 
, (Continued from page 3.) 

WE will next follow the making of train wheels. 
Blanks are stamped out by a press; the first 
stamping operation producing the wheels with rim 
and arms complete from the sheet metal. Figs. 17 
and 18 give a sectional view of the sub-press and 
die for this purpose. This sub-press is a feature in 
watchmaking press tools, and is designed so that 
complicated tools can be inserted in the main 

ress both quickly and without any risk of damage 
sane faulty adjustment. Referring to our illustra- 
tions, Figs. 17 and 18, the upper cylindrical part is 
the plunger. This works in guides not shown, and is 
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actuated by the mechanism of the main press. The 
outer diameter and the arms of the wheel are cut out 
by dies screwed rigidly to the plunger. A piece called 
the top stripper is fitted into the sections which con- 
stitute the punch for the arms, and this stripper is 
connected to the spiral spring shown in the plunger. 
When sal prom descends, the outside die and 
the sectional punch pass through the strip of metal, 
the stripper holding the wheel rigidly meanwhile 
by means of the spiral spring before mentioned. 
The strip of metal is released from the bottom die 
by the bottom spiral springs shown. The blank 
thus formed resumes its place in the strip of metal, 
and in this way is carried out of the machine. The 
pieces thus prepared are next put in a press and 
1000 in. is taken off all over, in order to make the 
parts smooth. The pieces are next taken to a 
machine-room and rubbed flat with a stone. The 
blank, as it comes from the press, is a very fine 
example of work ; the arms are so thin and deli- 
cate, that much ingenuity has had to be expended 
in order to press them without distortion. In order 
to cut the teeth in these wheels, a lot of blanks are 
put on a split spindle, and about thirty to fifty are 
operated on at once, the number varying according 
to their nature. 

The cutting is done by a fly-cutter, which makes 
6500 revolutions a minute. At this high speed, and 
in spite of all precautions, the cutter spindle used 
to heat, and, therefore, increase in length. This 
necessarily caused a variation in the thickness of 
the teeth of the wheels, but the trouble has been 
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Fig. 23 is a longitudinal section of the same lathe. 
After the marked holes have been drilled by a ver- 
tical drill, the part is faced on the second side, and (Figs. 24 and 25) ; the first of these cutters sinks 
turned on the outside to get a correct diameter; the centre hollow, roughing and finishing. The 


tool right for each operation in facing. The work 
is next taken to a capstan lathe with five cutters 











Fics. 24 anp 25. Capstan Rest LATHE witH Spring CHUCK. 





Fic. 26. Escape-WHEEL Cuttinc MAcHINE. 


the operation is performed by mounting the work | cap edge is next turned, and after that the case 
on a jig, by means of the dial feet holes, the edge ; the corners are then taken off. The lathe in 
latter serving throughout as points to work from. | which these operations are performed has been de- 
All the recesses required in the plate are then sunk, | signed specially for the company by Mr. C. Hewitt, 
the work being mounted on jigs, which are attached | whose brother, it may be stated, invented the first 
to the true centre of the face plate, so as to get the | capstan lathe used in the watch trade. 








The next operation is to put the pillars into the 
pillar plate. These are screwed in, and riveted on 
the dial side of the plate. The dial side is then 
finished in a capstan lathe, the work being held by 
a spring chuck, which is made true. The chuck 
does not move, the push spindle moving on to the 
chuck as already described in the case of the pinion 
lathe. The pillars are not screwed in accurately 
enough for the fine adjustment required in watch- 
making work ; in fact, the company never depends 
on screwed work fora datum point. The piece is 
therefore mounted in a jig by the dial feet, and a 
shank is turned which takes the top plate. At the 
same time that the pillar is turned, the hole is put 
into the pillar for taking the pillar screw, which 
holds the top plate on. These operations are done 
in alathe, by three cutters working simultaneously. 


| There are other operations for finishing the pillar 


plate, but these do not require further mention. 
The top plate of a watch, it may be mentioned, has 
operations performed on it very similar to those on 
the pillar plate. 

We next come to the potence, which is a brass 
bridge screwed on to the lower side of the top plate, 
and carrying the jewelling for the bottom pivot of 
the balance staff. This is made from a stamped blank, 
in which the holes are accurately marked in a press, 
after which they are drilled. Sixteen potence 
blanks are mounted on a face-plate lathe, and are 
held in position by a circular comb in order to turn 
down the heel. This is done by a slide-rest lathe 
with a stop. The steady pins are made from a 
wire rod which is inserted in the hollow spindle of 
a lathe. The end of the rod is first screwed to 
the required distance. This screwed portion is 
then screwed into a corresponding hole in the 
potence ; a circular cutter is next brought down 
and parts the pin from the rod, leaving a sufficient 
length projecting from the potence to form the pin. 
The length of the part cut off is provided for by a 
headstock, shifting up on the bed, which is marked 
for the purpose. In this detail the machinery has 
been made to take the place of handwork, which 
only skilled operators can perform. This substitu- 
tion of mechanism for handwork has been rendered 
possible by the advance made in the drawing of 
wire, which can now be obtained exactly to size. 
In the old days, the watchmaker always bought his 
wire somewhat too big, and had to file it down; 
but the wire can now be depended upon to be 
exactly true. 

The next step is to mould the potence ; six being 
mounted ata time. This is another lathe opera- 
tion. 

In forming the balancing bridge, much the same 
process has to be gone through ; the special point 
about this piece being the way in which twelve 
blanks are chucked at once on a face plate, being 
held in correct position by the steady pins on the 
chuck, which fit into the steady-pin holes. There 
is a dog to each piece, the whole of the dogs turn- 
ing round at once, being operated by wheel 
pinions and cams. The machine can be put out of 
action automatically. The device is a clever one, 
and saves a great deal of time, as compared to that 
required for the old operation, 

Up tothe present, we have only described the 
drilling of holes which are not of vital importance, 
and we will next proceed to a description of those 
in which more accuracy is required. These consist 
of the barrel holes, the fusee holes (if a fusee frame 
be used), centre pinion holes, third and fourth 
escape, pallet, and balance holes ; and, in a keyless 
watch, the more important of the keyless holes. 
In order to get perfect accuracy, these holes are 
drilled on quills in a lathe with a revolving tail- 
stock, carrying drills. This lathe is illustrated in 
Figs. 22 and 23 before referred to. 

The pillar-turning is done by a machine which 
was designed in Prescot, though not specially new, 
for the company whose works we are describing. 
It roughs down the pillars, puts on the pattern, 
taps the screw, and cuts off in one operation. The 
pillar plate has eccentric slots to take the bolt and 
click springs, &c. These are formed by slot 
drilling, in a special machine; the piece being 
held in a proper position by the dial feet. 

We now come to the caps, which are formed from 
a flanged blank of brass, stamped out in a press. 
The first operations are to turn up the edge of the 
flanged part, to turn the inside of the flange, and the 
face on the inside. These operations are done by a 
capstan rest lathe in which a spring chuck is used, 
which grips the work by the flange. The cap 
has a raised circular part, which is not concentric 
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with the whole piece. This raised part is cut out 
of the thickness of the metal by means of a four- 
cutter capstan lathe with stops for each cutter. 
The cap has also on its rim or flange a protuber- 
ance, which has likewise to be formed from the 
thickness of the metal. This is turned on the out- 
side of the rim by a former, or cam, on the man- 
dril of the lathe. This moves the slide rest back 
as the cutting part comes round to the part where 
the protuberance has to be formed. In order to 
form the inner side of this swelled out part, the 
piece is chucked eccentrically in another lathe, 
so that the cutter only comes in contact with the 
work just at the part where the metal has to be 
removed. The segment formed by this protuber- 
ance is necessarily part of a circle smaller than that 
of the whole rim of the cap. This swelling or pro- 
tuberance is made in order to give more room for 
the barrel, thus making possible a longer main- 
spring. The next operation is to mill out the slots 
for the feet of the cap springs, and the fitting 
having been done, the frame and cap are complete. 

The next operation to be described is barrel arbor 
grinding and polishing. These are done by a 
lapping machine ; the lap spindle being pushed 
up by hand and raised and lowered by an eccen- 
tric. The lap has to be constantly ground, and 
this is done by an emery wheel on a machine close 
by, diamantine and a species of rouge before 
referred to as ‘“‘glossing stuff” being used. The 
lap is a cone fitted on to a spindle by a taper hole, 
and there is a nice adjustment to allow for wear. 
This lapping is expensive work, but it is necessary 
to accurate timekeeping. The glossed surface forms 
a beautiful mirror, and is absolutely smooth. It is 
the same operation as grinding, but the grinding is 
done with a steel polisher and red glossing stuff. 
The polishing is done with bell-metal and diaman- 
tine. The object is to form an absolutely smooth 
surface for the barrel to revolve upon, and thus to 
avoid friction. The glossing puts a harder surface 
on, so that wear is reduced. The lap runs at about 
2000 revolutions a minute. 

We next proceed to the fusee department, 
where the old style of handwork is still followed, 
and forms a contrast in every way to the machine 
work. Several trades are being carried on at one 
bench ; each workman, although perfect in his own 
branch, is unable to perform the operations of his 
neighbour, who is of a different trade. The polish- 
ing is done by hand, the operator working the 
collet and bow and rubbing at the same time. 

The escapement department is on the second 
floor of the building, as shown in our plan, Fig. 1, 
page 1 ante. All after the fourth wheel in the 
movement is the escapement, which consists of the 
escape wheel, pallets, lever, balance staff, hair 
spring, and roller. We do not propose dealing with 
the way in which the parts are erected or put 
together, although a new feature has been introduced 
into this work. This being watchmaking pure and 
simple, is not within our province. It may be 
stated, however, that when the parts are assembled, 
no handwork has to be put upon them in order to 
make them fit, as they are turned out absolutely 
true from the machines of precision by which they 
are made. This, of course, means the saving of a 
great deal of expensive and highly specialised 
labour, and is most important in the case of a 
watch, as the alteration of one part to fit necessi- 
tates the adjustment of many other parts working 
with it ; in fact, the putting together of the escape- 
ment under the old system was entirely a system 
of adjustment of parts by hand, and a process of 
trial and error. This detail alone well illustrates 
the reason that machine-made watches can be 
produced so much more cheaply than those manu- 
factured upon the old principle, and that without 
sacrifice of quality. 

In the escape-wheel cutting machine, which we 
illustrate in Fig. 26, on the preceding page, there 
are, as will be seen, seven horizontal spindles in 
one turret or headstock. The escape-wheel blank 
has been stamped in a press, from sheet metal. 
The peculiar shape of the tooth of the escape wheel 
is, of course, known to everyone, and is illustrated 
in Figs. 27 and 28. In the blank the rim is left 
deep, and from this the teeth are formed. The 
operation is performed by seven cutters, the shape 
of the tooth being produced from the blank in 
seven operations. Three of them are roughing, 
and the others are finishing cuts. This accounts 
for the seven spindles of the machine. In the 
illustration, cuts Nos. 1, 2, and 3 are made by steel 
cutters which rough away the stock, whilst cuts Nos. 





4, 5, and 6 are made by sapphire cutters, which take 
the finishing cuts. No. 4 is the ‘‘locking face,” 
No. 5 the ‘‘back of the tooth,” No. 6 is the 
‘impulse face,” No. 7 isa sapphire cutter which 
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shortens the impulse face, and here there is 
apparent undercutting, but the cutter being set at 
an angle, gets in under the work, for naturally, 
actual undercutting would not be possible with a 
fly-cutter. 

The escape wheel, when mounted on a pinion, 
runs on stones or jewels set in the pallets. In the 
preparation of these the rough jewels are cemented 
by shellac on to steel discs of a given thickness, 
and they are then ground on a copper lap and 
afterwards polished on a wood lap with diamond 
dust. The jewels used are rubies, sapphires, or 
garnets. They have to be of an exact thickness, 
and this is regulated during making by a micro- 
meter gauge. There is also a stop on the grinding 
machine to which the operator works. The jewels 
have also to be ground to a definite impulse 
angle. This is done by shellacing the jewels ina 
holder, which is set at a proper slope, and is placed 
in the rest of :a lapping machine. The ends have 
to be curved to a given radius, and in order to 
obtain this the work is rocked through the required 
arc by mechanical means. After this the jewels 
are put in holders, and ground to length. 


(To be continued.) 
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AMERICAN UNIVERSITIES AT THE 
COLUMBIAN EXPOSITION. 
I.—Harvarp UNIVERSITY. 

In the tropical heat that now prevails in Chicago, 
it is some alleviation to find that the educational 
exhibits are not scattered over widely separated 
sections, as in many European exhibitions, but are 
compactly brought together and well arranged in 
the spacious galleries of the palatial Liberal Arts 
Building. 

The collection is fairly catholic, the chief countries 
of Europe, and even remote Japan, being repre- 
sented. Some of these—to wit, Belgium, France, 
Denmark, and Italy—do themselves, indeed, but 
little justice, and the Exhibition but scant honour, 
by the paucity of their exhibits. The United 
States, however, make up for the deficiency in a 
marked manner. Most of the forty-four States of 
the Union have their exhibit ; and besides this, 
many of the leading institutions in each State have 
their own separate and well-ordered collection. 

A notable feature of the Educational Section is 
the extensive share taken init by American uni- 
versities. We expected to find the work of public 
and many denominational schools, as well as of 
high schools and academies, and even of many of 
the legion of colleges that vie with one another in 
supplying the higher intellectual wants of the 
country ; but we must admit that we were sur- 
prised—agreeably surprised—to find the highest 
institutions of learning in the great Republic, like 
Harvard, Yale, and Johns Hopkins, coming into 
the Columbian arena exposing some of their 
literary and scientific treasures, and thus crowning 
the grand educational exhibit of the United States. 

Who, may we ask, has ever seen Oxford or 
Cambridge, Edinburgh or Dublin, contributing to 
any of our international exhibitions? We will 
concede, though unwillingly, that their classical 
and mathematical papers are ill suited for exhibi- 
tion purposes ; but surely the work done in their 
various laboratories—physical, chemical, engineer- 
ing, biological—would be of great practical value to 
science students, to teachers, and to cultured 
visitors generally. One cannot help noticing the 
knots of people that linger here in the University 
Section, scrutinising the exhibits and discussing 
them, examining = awe and canvassing tabu- 
lated statistics. They seem to be in no hurry, and 
the busy manner in which pencils are plied shows 
the intelligent interest they take in university and 





university extension matters. We have repeatedly 


observed numbers of men and women inspecting 
cases containing physical or chemical apparatus, 
sketching arrangements shown for making certain 
class experiments, or noting down the printed 
directions for carrying out others. Such high-class 
exhibits supply, therefore, an extensively-felt want ; 
they, accordingly, deserve recognition and en- 
couragement. Moreover, the very fact that Har- 
vard and Yale, Princeton and Columbia take part 
in an exhibition gives that exhibition a higher tone, 
and at the same time impresses people with a truez 
and loftier idea of the value of education. Besides 
this, their example stirs up and excites all acade- 
mical and collegiate institutions throughout the 
country. These, too, must be in the educational 
gallery, under pain of being considered inefficient 
or obsolescent. Their very name and fame impel 
them to competitive achievements ; and it cannot 
be denied that the prolonged effort which they are 
compelled to make, and its fruitful results, react 
strongly and favourably upon the teachers and the 
taught. 

Harvard is the oldest of American colleges, its 
foundation going back to 1636. It owes its name 
to the Rev. John Harvard, an English noncon- 
forming clergyman. This philanthropist and early 
patron of learning was born in Southwark, London, 
in 1607. He entered Emanuel College, Cambridge, 
in 1627, took his B.A. degree in 1631, and his M.A. 
in 1635. Feeling the weight of religious disabilities 
press heavily upon him, he followed in the wake of 
the Pilgrim Fathers, and sought a peaceful abode 
for himself and wife in the Charlestown Settlement, 
near Boston. He lived but one year in his new 
home, succumbing to consumption on Septem- 
ber 26, 1638. During his brief sojourn in the 
new world, he showed himself an ardent lover of 
learning, seeking by word and deed to advance the 
educational interests of the young members of the 
colony. He bequeathed his library, consisting of 
320 volumes, and half his property—that is, the sum 
of 800/.—for the purpose of carrying out the decree 
of the General Court of the Colony of Massachusetts 
Bay for the foundation of a college. As Harvard’s 
bequest was considerably greater than the funds 
previously voted by the General Court, it was 
resolved to call the new scholastic institution by 
the name of its munificent benefactor. 

In Harvard’s generous bequest, we have the first 
tribute to religion and science the western world 
had witnessed—a tribute which has found, in the 
same great world, so many and such wealthy 
emulators in our own days. 

The new college was founded in the peaceful 
solitude of Newtown, a few miles distant from the 
hurry and bustle of Boston. The name of the 
locality, however appropriate, was soon changed 
from Newtown to Cambridge, in grateful memory 
of the Transatlantic alma mater of Harvard and 
many of the colonists, and also as indicative of the 
high destiny to which the new institution should 
aspire, 

Harvard College rapidly increased by successive 
benefactions ; other schools and new faculties soon 
gathered round the original nucleus, and the whole 
academical system thus formed finally developed 
into what is now called Harvard University. 

Like the older universities, the component col- 
leges and halls are distributed over an extensive 
area. Harvard College, the Graduate School, the 
Divinity, Law, and Scientific Schools, are all situated 
in Cambridge, whilst the Medical School, the 
Dental School, the School of Veterinary Medicine, 
as well as the School of Agriculture and Horticul- 
ture, are in Boston. The two cities are connected 
by tramcars, electric cars, and a railway, the dis- 
tance between the college buildings and the centre 
of Boston being three miles. 

The total number of students attending the 
various courses during the academical year 1892-93 
was close upon 3000, a number which very favour- 
ably compares with the student population on the 
banks of the Isis and theCam. The students were 
distributed as follows : 

Harvard College 
Scientific School 
Graduate 
Divinit a 
Law School oe 

Medical School 

Dental sb _ ~ “ae 
School of Veterinary Medicine ... 
School of Agriculture... ree 6 


Whole number of students... 2969 
In addition to the above, we should add that the 


1598 
181 
206 

41 
394 
451 

53 

39 
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university offers special advantages during the/the great building, a large rectangular tower 


vacation months to teachers and qualified students. 
Courses are annually given in such subjects as 
physics, chemistry, engineering, botany, geology, 
descriptive geometry, physical training, &c. During 
the past year 363 students availed themselves of 
the facilities thus offered them. It would be inte- 
resting to know whether the summer courses given 
at the Royal College of Science to teachers and 
holders of certain science and art certificates, and 
also the field classes advertised by University Col- 
lege, are as eagerly attended as those of Harvard. 

Harvard, once strictly puritanical, now opensits 
doors to pilgrims of science of all creeds, means, 
and aspirations. It welcomes the wealthy; it 
invites and even presses the needy. ‘*‘ Whenever,” 
we are told, ‘‘you encounter a poor boy of eager 
aggressive mind, a youth of energy, one capable of 
feeling the enjoyment of struggling with a multi- 
tude, of making his merit known, say to him that 
Harvard College is expressly constituted for such 
as he. Here he will find the largest provision for 
his needs, and the clearest field for his talents. 
Money is a powereverywhere. It is a powerhere ; 
but a power of far more restricted scope than in 
the world at large. Inthe Memorial Hall, rich and 
poor dine together; at the Union, they debate 
together ; at the clubs, considerations of money 
have no place. If the poor man is aman of muscle, 
the athletic organisations will welcome him ; if a 
man skilled in words, he will be made an editor of 
the college papers ; if he has the powers that fit 
him for the place, the whole body of his class- 
mates will elect him orator, odist, or poet, without 
the slightest regard to whether his purse is full or 
empty.” 

That the above statements are not the mere 
rhetorical flourish of an enthusiastic graduate is 
substantiated by the solid pecuniary aid placed 
annually within reach of the struggling student. 
Harvard College offers no less than 10,000/.; the 
Graduate School, 5000/.; the Law School, 500/.; 
and the Scientific School, 700/. 

The teaching staff is placed on the same generous 
basis. We notice that there are three grades of 
teachers, viz., professors, assistant professors, and 
instructors. During the year ending in July, 1892, 
there were 74 professors, 26 assistants, and 153 in- 
structors—-total, 353. Many of these are men 
well known at home and abroad for their erudition, 
scholarly attainments, or scientific achievements. 
Among the last, we may mention Dr. C. E. 
Pickering, whose name is familiar in every astro- 
nomical observatory in Europe; Professor Whitney, 
whose name carries weight in questions of geology ; 
Dr. J. Trowbridge, whose original work is known 
to every student of physical science ; and Dr. B. 
Osgood Peirce, whose books on the higher mathe- 
matics are read in London, Cambridge, and 
Dublin. 

The libraries in the various departments are on 
an equally broad scale, as may be seen from the 
following data : 


Bound 
Volumes. 
Harvard College... ang 301,300 
The Scientific School ... 3,400 
»» Law 28,200. 
s, Divinity ,, a2: 24,000 
», Horticultural School 3,300 
»» Observator 7,200 
»» Medical School ... aes ais 2,000 
», Museum of Comparative Zoology ae 


Ke page | Museun ... 1, 
a 





» Seven laboratory and ‘thirteen 
class-room libraries . 2 9,500 
Total... & es ads 403,100 
To this should be added the collection of pamphlets, 


which is estimated as equal in number to that of 
the bound volumes. 

The value of practical work in science was early 
recognised by the authorities of Harvard ; and a 
recent visit to Cambridge has convinced us that 
that university is, in several respects, better 
equipped than many of the colleges in the mother 
country. The Chemical Laboratory (Boylston Hall) 
contains six large subdivisions, each of which would 
be considered a ‘ first-class’ laboratory in England. 
The largest working-room has places for one 
hundred students, and is specially devoted to qualita- 
tive and descriptive work. The lecture-room has a 
seating capacity of 500. The Physical Laboratory 
was completed in 1884 at a cost of 23,0001. In the 
basement and first storey, stone tables resting upon 
separate columns of masonry furnish firm support 
for instruments that may be in use. In one end of 








stands on an independent foundation, and has no 
contact with surrounding rooms. It is intended 
for experiments requiring great height and stability 
e.g. Foucault’s celebrated pendulum experiment 
demonstrating the rotation of the earth. By a 
simple device, the entire building may be rendered 
available for determinations of the velocity of light. 
Magnetic experiments are carried on ina wing com- 
pletely devoid of iron. Ina word, this laboratory 
is as extensive and complete and as fully appointed 
as any that it has been our privilege to see in the 
capitals or universities of Europe. 

Harvard is represented in the Educational Sec- 
tion of the Exhibition : 

1. By an extensive series of photographs of stars, 
planets, and spectra taken at the observatory, and 
also by interesting views of the various observing 
stations established by the university at Arequipa 
(Peru) ; 

2. By a collection of minerals, including a valu- 
able number of classified and briefly described 
meteorites ; 

3. By numerous specimens in botany and com- 
parative zoology carefully examined by Harvard 
professors or students ; 

4. By specimens of 262 papers published on 
chemical subjects, and by about 100 out of 800 
chemical compounds discovered in the laboratories 
of the university ; 

5. By results obtained in the physical laboratory. 
Among these we must mention, because of para- 
mount interest, photographs showing the oscillation 
of an electric spark. The spark was taken between 
two tin terminals, the image formed on a rapidly 
revolving mirror being thrown on a sensitive plate. 
The spark appears to the eye as one, but is drawn 
out by the rotating mirror into a comet-like tail. 
A bead-like appearance is noticeable in the photo- 
graphs ; it is due to the electric oscillations. The 
duration of an oscillation is, therefore, deducible 
from the measurable distance between any two 
beads and the known circumstances of motion of 
the mirror. Professor Trowbridge gives this as 
iz0000 Second. The photographs further show 
that air does not conduct away the heat of the 
spark in less than three times the above fraction of 
a second, so that practically air is as inert as a plate 
of glass during the same period of time. 

Professor Trowbridge also exhibits cards show- 
ing the lines of force due to an alternating magnetic 
field of frequency 1000 per second. The lines are 
straight, and radiate from the centre of the cylin- 
drical core. The photographs seem to establish 
that the magnetic field is restricted to a shell } in. 
thick in the case of a solid iron core 2? in. in dia- 
meter. 

Besides these, Professor Trowbridge exhibits a 
tri-phase motor, designed and constructed for ex- 
experimental purposes by the students of his elec- 
trical engineering class. 

In another section of Harvard’s exhibit we find 
the works of a few of her distinguished professors 
and graduates. Among these we cannot refrain 
from mentioning the names of the following 
writers and scientists of world-wide fame: Long- 
fellow, Professor of Belles Lettres; Oliver Wendell 
Holmes, Professor of Anatomy and Physiology ; 
James Russell Lowell, Professor of French and 
Spanish Literature ; John Lathrop Motley, author 
of ‘* The Rise of the Dutch Republic ;” William H. 
Prescott, author of ‘‘ The Conquest of Mexico,” 
&c.; George Bancroft, author of ‘‘ The History of 
the United States ;’ Jared Sparks, editor of the 
works of Benjamin Franklin; George Ticknor, 
author of ‘‘The History of Spanish Literature,” 
Asa Gray, the eminent botanist ; William and (his 
son) George Bond, the illustrious astronomers ; 
not to repeat the well-known names of Pickering, 
Trowbridge, Whitney, and Peirce. 

Harvard may indeed rejoice at the position she 
has achieved for herself among the universities of 
the world; and her sons may well feel proud of 
their alma mater as they stroll through the gal- 
leries of the Liberal Arts Building in the Columbian 
Exposition. 








HYDRAULIC MACHINERY AT THE 
COLUMBIAN EXPOSITION. 

R. D. Woop anp Co., Philadelphia, as we have 
before mentioned, have one of the largest and most 
attractive of the American hydraulic exhibits, con- 
sisting of hydraulic machine tools, gas works plant, 
fire hydrants, cast-iron pipes, and valves. This 


exhibit is particularly interesting, it being the first 
complete of its kind ever shown in the United States 
at an Exposition, and including machines for a 
number of branches of work. The development of 
high-pressure hydraulic tools in America has been 
very slow, and even now manufacturers and users 
do not pay sufficient attention to details ; the tools 
are too often made by firms who have no real idea of 
the engineering requirements, and who think that all 
that is necessary in an accumulator is that it should 
have a cylinder and a ram, with weights attached to 
either the one or the other, and that any form of pipe 
joint and valve will do equally well. Some firms 
have found that this is by no means the case, and 
have paid dearly for the experience. This being 
so, it is a source of gratification to find a plant built 
on good lines, and possessing so many novel 
features. 

The pump used is of the duplex type, with rams 
4% in. in diameter by 18 in. stroke, exerting a pres- 
sure of 750 lb. per square inch ; this pressure has 
been adopted for working the travelling crane, all the 
machines being designed for a pressure of 1500 lb. 





Fia. 1. 
per square inch. The duplex pump is the type 
generally used here for working this class of 
machinery ; it has the advantage of being cheap, as 
far as first cost is concerned, but when it comes to 
the question of steam, the less said about that the 


better. For a large plant, a high-class economical 
pumping engine is really a necessity, and its 
adoption cannot be too much emphasised. 

The accumulator, Fig. 1, is of the inverted type, 
with ram 8in. in diameter by 8ft. stroke, having cast- 
iron weights resting on a flange at the bottom of the 
cylinder ; an extra long bearing surface is provided 
|in the neck of the cylinder, and this is the only 
guiding used. This form is never seen in England, 
|and is only rendered possible by making the ram of 
| large diameter and short stroke. This is in itself 
uneconomical, and has become general in America 
through firms putting in an accumulator refusing to 
pay for one large enough. The proper function of 
an accumulator has in a great measure been lost 
sight of, and it is no unusual thing to see a plant 
working with the accumulator at the bottom most 
of the time. It is well to remember that a large 
accumulator is in every way a real economy. 

The intensifier, Fig. 2, page 38, is a very in 
genious contrivance; it is really a form ot 
hydraulic duplex pump, and for working indi- 
vidual high-pressure tools it will be found of 
great value. In many factories they have a pres- 
sure of from 100 1b. to 750 1b. per square inch, 
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HYDRAULIC MACHINERY AT THE WORLD'S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY MESSRS. R. D. WOOD AND CO., ENGINEERS, PHILADELPHIA, 
(For Description, see Page 937.) 
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on the ram coming in contact with the stop pushes 
the lever over the centre, and the spring cylinder 
closes the first valve, at the same time opening it 
to exhaust; the same movement reverses the valves 
of the second cylinder, causing the second ram to 
be forced out, till it in its turn throws over the 
spring cylinder, and so on; in this way a continuous 
running intensifier is made possible, and a pressure 
of 1500 lb. per square inch obtained for working 
some of the special tools. 

Fig. 3, page 39, shows a general elevation 
of an 8-ft. gap, 70-ton plate -closing riveter, 
fitted with automatic release gear for plate-closing 
cylinder. This tool is of new design, and possesses 
several unique features. The main slide is of cast 
steel, made with the sliding surfaces low down, the 
top being narrowed in, so that the operator can get 
a clear view of the work ; foremen boilermakers 
will readily appreciate the advantage of this. The 
hob, or stake, as it is called in the States, is pecu- 
liarly bent back ; it being designed so that the 
smallest possible tube can be got over it. 

The main cylinder is of cast steel lined with brass ; 
a collar abutting against the body takes the thrust, 
it being held down by set pins ; inside this a brass 
bush works, which also forms the cylinder for the 
plate-closer slide. This works through the end of 
the main cylinder, and moves independently, it 
being forced forward when the pressure is re- 
leased from the plate-closing cylinder. The mov- 
able stops are of cast steel, the stops themselves 
being formed on the under side of the two slides 
themselves ; by taking out these stop pieces the 
main slide can be pushed forward, bringing the 
leathers quite clear of the cylinders, and enabling 
new ones to be put in without lifting out any of the 
heavy parts ; this may appear on the surface to be 
a very necessary thing, but when good leathers will 
last from one to three years, and even longer than 
that, it does not amount to so much, and it might 
be well to even make it necessary for the slides to 
be taken out when a new leather is wanted, so that 
the working parts can be examined and cleaned. 
The automatic device for transferring the pressure 
from the plate to the rivet, is fixed to the two 
slides; an inclined path on the main slide lifts a 
roller suspended from the plate-closing slide, this 
in turn lifts a sliding plate connected by a system 
of levers to the operating valves. The gear can be 
adjusted so that the pressure is taken off the plate 
any time up to the riveting die being within } in. 
of the plate. This takes the transference of pres- 
sure out of the hands of the operator, and insures 
the full pressure coming on the rivet. 

Fig. 4, annexed, shows a very goo] example of 
a 12-in. gap, 20-ton bear-type portable riveter, 
with a compound or universal hanger of new design. 
The main body is of cast steel, as is also the out- 
side casing of the cylinder, which is fitted to it with 
a bayonet joint ; the cylinder is lined with brass, 
and has a steel eccentric ram with U leather pack- 
ing working itin. On the head of the ram a die- 
holder is fixed to bring the dies out flush with the 
face of the cylinder, this being very necessary for 
some classes of work. The valve is of the Camden 
type, with leather packings ; it seems to be in rather 
an awkward place for operating, and where it is very 
liable to get damaged. The gudgeon on which the 
machine turns is a steel pin let into and secured to 
the body casting. The compound hanger is new 
and very ingenious ; a steel casting is pivoted on 
the gudgeon and has a shaft at right angles working 
in it, which carries the hanger arm ; worm gears 
are attached to each for moving the machine from 
one position to another: this is quite necessary on 
the cross shaft, as there it has to support the weight 
of the machine. Ona machine of big power and 
deep gap, this would throw a very heavy strain on 
the gear. The machine is a good-looking one, and 
with the vertical lift from which it is suspended, 
and through which the pressure is carried to it, it 
makes an excellent combination. The lift is sus- 
pended from a stout riveter crane, with hand 
racking gear to the trolley, the pressure being con- 
ducted to it through ‘‘ walking pipes.” 

Having seen the trouble that geared punching 
and shearing machines give through constantly 
breaking down, it is a satisfaction to find such good 
designs in hydraulic tools built for this purpose, 
especially as they can be made to perform their 
motions just as geared machines do, being perfectly 
under control, and giving the user the satisfaction of 
knowing that the machine will not break through 
too heavy a plate being put in. Fig. 5, page 39, is a 
hydraulic punch, 30 in. gap, capable of punching 





BEAR TYPE PORTABLE RIVETER. 


CONSTRUCTED BY 








f-in. holes through -in. plates, fitted with return 
gear and adjustable stops for regulating the length 
of the stroke ; it is made of extra long stroke for 
use as ariveter. The body is of cast iron, with a 
cast steel cylinder lined with brass ; the slide is 
also of steel and of the same design as that 
used in the fixed riveter, cut away to enable 
the work to be seen, and at the same time 
giving the head a much lighter appearance. The 
slide is recessed at the sides, and in these stop 
pieces, formed on the inside face of the slide bars, 
project, forming a positive stop for the slide ; to put 
in a new leather, the bars have simply to be wedged 
out, and this allows the ram to be pushed far enough 
down to expose the leather, and so enable the 
operator to put ina new one. A light stuffing-box 
is provided at the mouth of the cylinder, to prevent 
water leaking past the main leather from falling 
down over the work. The main valve is operated 
in either direction by a lever; but to make the 
return stroke automatically, a pair of mitre-seat 
spring valves and small cylinder are arranged. At 
the bottom of its stroke, a projection on the slide 
moves the operating lever, which in its turn opens 
the auxiliary valve, admitting pressure to the small 
cylinder ; this throws over the main valve, and 
opens it to exhaust, the push-back connected up to 
constant pressure forcing back the main slide. 
This gear can, if necessary, be made a continuous 
running one, and for certain classes of work it may 
be advisable to make it so. 

The hydraulic shear shown by Fig. 6, page 38, 
is of different design; the head is cast round, 
and a steel cylinder lined with brass fitted to 
it with a bayonet joint; the ram is of cast iron 
and bolted to it; a rectangular slide carries the 
blocks for the shear blades. The slide and the 
bed of the machine are made so that different 
types of blades or dies can be readily attached. 
The valve gear differs from that on the punch, in 
that it is operated entirely by an auxiliary cylinder ; 
it can be made to run the machine continuously. 
The little mitre valves connect with the two sides 
of a piston, in one with the main valve spindle ; 
opening the one or the other causes the valve to 
move in the required direction. A permanent stop 
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is arranged on arod at the bottom end of the stroke, 
and at the top a wedge-shaped catch gear, which can 
be thrown in or out at will. The machine is started 
by pulling on the hand lever, the ram descending 
till it comes in contact with the bottom stop; this 
opens the little valve, and causes the cylinder to 
throw over the main valve to exhaust, and the 
main ram is forced back by the ‘‘ push-back” 
cylinder. At the top of the stroke, if the wedge 
piece is pulled out, the ram comes against it, opening 
the valve and admitting pressure, and again causing 
the ram to move out. The machine is shown with 
a swinging jib crane for handling the plates. 

Too much stress cannot belaid upon the advantages 
to be gained by using hydraulic power for operating 
this class of tools, and it is a satisfaction to find 
this is being appreciated in America, and that such 
people as the Pennsylvania Railroad Company 
should have fitted their new Juniata shops with 
them, even if they were made in England. 


(To be continued.) 





THE NEW ELECTRIC LIGHTHOUSE 
OF LA HEVE (HAVRE). 


By C. S. Du Ricue Pretier, M.A., Ph.D., 
A.M.LC.E., M.LE.E. 


(Concluded from page 11.) 


Optical Apparatus.—As is seen from the illustra- 
tions (Figs. 11, 12, and 13), the La Héve four-panel 
apparatus (focal length 300 millimetres, height 1.2 
metres) is the same as that of the revolving 12- 
panel type of 1888, in vertical section, i.e., as 
regards the arrangement of the central dioptric, 
as well as the upper and lower catadioptric 
lenses, embracing a vertical angle of 143 deg., 
without the revolving outside drum of vertical 
prisms used in M. Allard’s type of 1882, The 
lower catadioptric rings are protected by glass 
plates from the dust and particles produced by the 
combustion of the carbons. There is no artificial 
vertical divergence or dipping of the light to the 
nearer sea, as this divergence not only involves 
loss of light to the horizon, but has proved quite 
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unnecessary,* and the nearer sea, viz., within two 
miles’ radius of the lighthouse, is illuminated just 
as well by the bifocal arrangement, which has been 
substituted for the old single focus. This result is 
obtained by placing the point of the lower, most 
luminous carbon in the focal plane of the dioptric and 
upper catadioptric lenses, while the upper carbon 
point is placed in the focus of the lower catadioptric 
elements. This arrangement insures, moreover, 
the best distribution, and the maximum intensity 
of the light to the surface of the sea. Withina 
radius of less than two miles, the sea is, of course, 
not directly, but indirectly illuminated by the rays 
passing over the head of the observer. The 
apparatus being constructed to give one white flash 
of jpth-second duration every five seconds, the 
required — — divergence is for 
D 


four panels, = a =1,8°, and the time of one 


P x 360 
a aioe 20 seconds. In practice, 
the horizontal divergence obtained is 1 deg. with 
10-millimetre, and 2 deg. with 23-millimetre car- 
bons (mean 1.5 deg.), and no artificial divergence 
is used. The fitting and adjusting of each annular 
lens had to be effected separately, and with the 
greatest care, and tests had to be made each time 
to insure the utmost possible precision. The 
apparatus is made in two vertical halves hinged at 
the back, so that it can be conveniently opened 
from the side for cleaning the lenses and for chang- 
ing the lamps. The new glass lantern of the light- 
house is 3.5 metres in inside diameter, and its 
height from the floor to the springing of the cupola 
is 2.5 metres, of which the upper half is of glass 
and the lower metallic. 

Rotary Mechanism.—The optical apparatus, weigh- 
ing about 1 ton, rests on a circular cast-iron table, 
which is supported by a vertical shaft of wrought 
iron 6 centimetres (2.5 in.) mn diameter. This is 
kept in position at the top by a bronze ring and 
outer iron support, and at the bottom in the same 
way, while it rotates on a removable steel pivot rest- 
ing in a steel socket which is fitted to the base of 
the support. To the vertical shaft there is rigidly 
fixed a floating cast-iron ring, 45 centimetres 
in diameter and 30 centimetres in depth, which 
is plunged into and rotates in a mercury bath 
contained in a fixed outer drum or tank, the 
clearance between the vertical surfaces of the drum 
and the ring being only 5 millimetres (0.2 in.), so 
as to reduce as much as possible the volume of 
mercury (about 100 kilogrammes, or 220 lb.), while 
the horizontal clearance at the bottom is 1 centi- 
metre (0.4 in.). The floating ring can be centred 
by means of screws; and, in the same way, the 
steel socket, and hence the shaft can be raised or 
lowered, and the level of the service table can 
thereby be adjusted in respect of the rail bridge for 
running the lamps in and out of the optical ap- 
paratus. The bridge consists of three short lengths, 
each carrying a line of rails, one of which is fixed to 
the table and prolonged into the centre line of the 
apparatus, while the other two are changeable 
shunts, each of which carries a lamp, and can be 
connected with the service line. The lamp is run 
along the bridge into the apparatus, till it reaches 
the stops which place it in focus. The two con- 
ductors pass through a joint annular vessel filled 
with mercury, and at the lamp mercury contact is 
provided by each conductor passing through another 
separate mercuryring. These rings are concentric 
with the main shaft, and are fixed to the iron sup- 
port which keeps the main shaft in position and is 
fastened to a metallic bedplate resting on the floor of 
the lantern or upper chamber. Contiguous to this 
support, and fitted on the same bedplate, is the 
clockwork which causes the optical apparatus to 
rotate by horizontal spur gearing, the large pinion 
being fitted to the bottom of the plate supporting 
the apparatus. The mercury tank is fixed to the 
support resting on the floor of the lower chamber. 
The pressure of the mercury bath is calculated so as 
to counterbalance and nullify the weight of the appa- 
ratus rotating on its pivot, the friction thus being 
reduced to a minimum—viz., practically to that 
which takes place between the floating ring and 
the mercury. By this means a complete revolu- 
tion of the apparatus can be effected in 20, 10, or 


revolution 





* This has also been found to be the case at Tino, where 
additional lenses are provided for this artificial vertical 
divergence, but are never used, 








even 5 seconds with the greatest ease, and the new 
rotary mechanism not only obviates the friction of 
the old travelling carriage and rollers, but is not 
subject to becoming choked with the dust and 
droppings of the carbons. The resistances being 
constant and passive only, the rotation is, more- 
over, uniform and continuous, and the system, 
which is applicable to optical apparatus of all sizes, 
admits of light rotary machinery actuated by equally 
light motor weights. 

Automatic Brake (Fig. 14).—In view of the resist- 
ances to be overcome in starting the apparatus, the 
motor-weight is made somewhat heavier than is 
strictly necessary for keeping the apparatus running, 
and in order to guard against the contingency of 
this additional weight unduly accelerating the 
rotary speed, an automatic brake is provided. It 
consists of a conical pendulum with two rotary 
arms, whose loaded ends carry rods with cork knobs 
attached. These knobs have friction contact with 
the spherical, concave surface of a flat steel basin, 
and are kept normally apart as long as the passive 
resistances are constant—viz., when the extra pull 
of the motor weight is balanced by the friction due 
to the rotation and centrifugal force of the arms. 
When the resistances drop, and the rotary speed 
thereby tends to increase, the balance is restored 
by the greater friction and centrifugal force ; and 
when the resistances unduly increase, and the arms 
tend to drop, owing to the decrease of rotary speed, 
the balance is restored by a corresponding decrease 
of friction. This automatic brake thus acts at the 
same time as a governor for constant speed, and 
its efficiency is enhanced by the addition of a fly- 
wheel on the top. 

Lamp and Requlator.—There are four service and 
reserve lamps of the well-known Serrin type, in 
which the automatic regulator (see Fig. 15) has, 
however, been considerably modified, by making the 
current of halfa machine, before it goes to the lower 
carbon, pass through a magnet coil which energises 
a suspended iron bar carrying, on the one hand, 
the catch lever of the regulator spurwheel ; and 
connected, on the other, by spring and lever joints 
with a screw for adjusting the clearance between 
the magnet and the bar. By this simple and 
exceedingly sensitive contrivance the regulator ad- 
justs the carbons through the action of the oscilla- 
tions produced in the iron bar by the variations of 
tension and current passing through the magnet 
coil, Any current above that of half a machine— 
viz., above 25 ampéres, passes direct to the carbons, 
thereby obviating any overheating of the lamp. In 
case of accident or failure of the electric current, a 
two-wick petroleum lamp is kept ready to be run 
into the apparatus. 

Carbons.—New photometric experiments have 
lately been made at the Dépdt des Phares and the 
Eiffel Tower (600 metres distance) to obtain the 
maximum intensity of the pencil of rays emitted 
by each of the two carbons, placed bifocally. The 
maximum length of arc tested was 15 millimetres, 
but the service length was fixed at 5 millimetres, as 
being the most adequate—viz., corresponding to a 
uniform electromotive force of 45 volts for the three 
carbons of 10, 16, and 23 millimetres in diameter. 
The most suitable composition and form of the 
carbons were also the subject of numerous experi- 
ments, the object being not to simply increase, as 
is the case in ordinary arcs, the intensity of the 
naked light by larger-sized carbons, but to concen- 
trate the incandescent surface of carbons of best 


make and small diameter, and thus to obtain in the | P 


arc a point of maximum intrinsic luminosity, the lens 
factor of the resulting beam being at the same time 
enormously increased by the optical and mechanical 
means already described, and therefore that of the 
optical apparatus.* The carbons used are plain, and 
not fluted, as are those of Sir James Douglass, in use 
at St. Catherine’s. 

Automatic Electric Alarm Bells.—The automatic 
brake already referred to is provided with an in- 
genious electric alarm signal in the event of the 
rotary mechanism stopping through accident or 
through the total unwinding of the rope from the 
motor weight. In that case the two arms of the 
governor suddenly drop against the pendulum 





* According to Sir James Douglass (Royal Inst., 
March 15, 1889), it would require an arc of 1,000,000 
candle-power, produced by the largest diameter of car- 
bons, to give a resulting beam of 150,000,000 candles 
through the large apparatus now in use for oil and gas 
lights. But the lens factor in that case would only be 
150. As is seen, the method adopted by the French 
Department is the exact reverse. 





shaft, and by contact with an elastic lever bar, their 
weight causes an ebonite box (see Fig. 14) filled 
with mercury to rock, whereby the two wires fixed 
inside the box are placed in contact, and an elec- 
tric alarm signal of the stoppage is automatically 
given to the watchman below. Another contri- 
vance serves to apprise the lighthouse engineer 
of any stoppage or slackening of the steam-engines 
or dynamos through neglect of the man in charge. 
It consists (see Fig. 16) of a slide which is mounted 
on the dynamo shaft, and, by the action of centrifugal 
force, presses against a spiral spring according to 
the speed of the machines. When this speed un- 
duly slackens, or the machine stops, the reaction 
of the spring brings the slide back into such a 
position that it closes the circuit of an electric 
alarm bell. Similarly, in the case of extinction of 
the arc in the optical apparatus through the neglect 
of the watchman, the alarm is automatically given 
to the engineer by means of a magnet coil with 
thin wire bobbins shunt wound on the circuit of 
the electric lamp regulator. With the extinction 
of the arc the main current is annulled, and in that 
case the shunt current causes an iron bar to close 
the circuit of an electric alarm bell. 

Working.—The staff is composed of one engi- 
neer in charge and four men; the total number 
of lighting hours is, as usual in the Channel 
and Atlantic, about 4500 per annum, or 10 per 
cent. more than in the Mediterranean. The con- 
sumption of coal (average power, 6 horse-power) is 
about 80 tons per annum, or 40 Ib. per hour of light- 
ing, equal to about 7 lb. per horse-power per 
hour, the cost of fuel delivered at the lighthouse 
being as much as 34 fr. or 27.2s. per ton. The 
three gradations of energy and of carbons are 
used according as the atmosphere is clear, middling, 
or hazy, the principal criterion of transparency 
being the degree of visibility of the first-order 
oil light of De Ver (distance, 25.4 nautical miles), 
between Havre and Barfleur, of Fatouville (22.5 
nautical miles), and others. Thus, whenthe De Ver | 
light is visible with all the others, the current 
used is 25 ampéres with 10-millimetre carbons ; 
when the Fatouville light is visible and that of 
the De Ver invisible, 50 ampéres with 16-milli- 
metre carbons; and when Fatouville, the nearest 
light, is invisible, 100 ampéres with 23-millimetre 
carbons. 

The following Table, prepared by the writer, 
gives a clear idea of the working, the efficiency, 
candle- power, atmospheric condition during the 
year, and visibility of the rays : 





Total per annum.. ., 73 nights 219 nights| 73 nights 
. > 








pe ply bss 
— 6 he = 
State of atmosphere .. .. clear middling hasy 0 
fogg 
Numberof dynamos working.. 4 1 4 
Power ondynamoshaft h.p 2.4 6 8 
Revolutions per minute a 4£0 450 450 
Ampéres in closed circuit .. 25 50 100 
Voltage o Pe ee 45 45 45 
Watts ee 2 .-| 1195 | 2950 4500 
Efficiency .. 4 per cent. 75 0—CUd|Ctit«é 63 
Diameter of carbons .. mm 10 16 23 
Intensity of arc .. candles) 2500 5(00 10,000 
‘i lightning flash ,, 12,000,000 |18,000,000 | 23,000,000 
Candles per watt in arc “ 2.2 2.2 2.2 
‘ o flash --| 10,600 8000 5100 
Lens factor os ai «.| 4,800 3600 2300 
Visibility of rays, nautical } 85 26 to 85 26 
miles... oe oe and less 


and more 
! | 


It is thus seen (1) that the mean efficiency of 
mechanical power in respect of the electrical out- 
ut in the closed circuit is about 65 per cent. ; 
(2) that while the candle-power of the arc per unit 
of watt is constant, that of the flash, and hence the 
lens factor, decreases as the diameter of the carbons 
increases ; and (3) that in clear weather, with the 
minimum energy and 10-millimetre carbons, the 
rays of the lightning flashes are visible far beyond 
the horizon—viz., at a distance nearly three times 
that of the direct visibility of the light or geo- 
— range of thirty miles. 

Jost of Construction and Maintenance.—The cost 
of the electro-optical installation is as follows : 
Fr. £ 
Two semi-portable steam engines 24,000 960 
Two magneto-electric machines... 18,000 720 


Transmission as } .. 12,000 480 
Optical 300-millimetre apparatus 
and accessories . 000 «4720 


Four Serrin lamps and regulators 5,000 200 
Switchboard, electric bells, and 
sundries... Ah seb .. 8,000 120 
80,000 3200 
Added to this the cost of existing buildings, 
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HORIZONTAL SECTION THROUGH FOCAL PLANE 


divided between the electric and the subsidiary 


lighthouse as already mentioned, the total cost is 
130,000 fr., or 5200/. The cost of maintenance 
works out as follows : 


Salaries of engineer and four 
men ; es 


Fr. £ 
7,000 280 


Fuel, maintenance of machinery, 
carbons, and sundries ae 
Maintenance of buildings and 


furniture S 


25,000 1000 
This, as is seen, does not include 34 per cent. 





| interest on the cost of installation, nor the cost of 


working the subsidiary lighthouse and the siren 
station. 

The works were carried out under the direction 
of M. Bourdelles, engineer-in-chief ; M. Ciolina 
being resident engineer, to whom several of the 
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Fra, 17. 
Tino. Isle of May. St. Catherine’s, = _ , Ushant Type. | ~ Heve 
— | _ Group Group Single Flash- Fe Group | Singl e hight. 
Flashing. Flashing. ing. Flashing. Flashing. “ning Flash, 

Opened for service . i = 1885 1886 1888 1882 1888 1893 
Focal plane above sea level.. ft. 386 214 178 230 213 465 
Geographical range .. .. Naut. miles 28 22 20 22 21 30 
Focal length “e - millimetres 700 700 709 300 300 800 
One revolution takes.. ° seconds 240 60 489 90 60 | 20 
Duration of each flash ae aa os 14 4 5 1 th Bi 
Maximum watts with two machines = 11,000 16,000 22,000 4000 | 4200 | 4500 
Electromotive force .. as ae .. Volts 55 40 50 40 40 | 45 
Minimum diameter of carbons .. millimetres 16 25 50 10 10 10 
Maximum diameter of carbons os 25 50 60 23 23 23 

Py intensity of arc .. candles 20,000 20,000 38,000 000 7400 10,000 

a * ashes wy 4,000,000 | 6,000,000 7,000,000 1,100,000 6,500,000 23,000,000 

* candles per watt .. 360 360 320 270 1,620 5,100 

” lens factor “s as 200 200 190 157 880 2,300 
Cost of maintenance ee perannum £1200 1050 1150 1000 1,000 1,000 

» Pperhour of lighting .. shillings 5.55 4.66 5.11 4.44 4.44 4.44 

» Candle unit.. aa .. pence 0.072 0.044 0.039 0.220 0.037 | 0.009 

electrical improvements are due. The optical | tion in electric lighthouse practice,* and for the pur- 


apparatus was made by Messrs. Sautter, Harlé, and 
Co., of Paris, who are also making the apparatus, 
of the same type, for the Ile d’Yeu light now in 
course of installation. 

Couclusion.—The system of lightning flashes, as 
introduced at La Héve, marks an important evolu- 


pose of comparison the writer has prepared the 

* No less remarkable are the results obtained with the 
lightning-flash and mercury-rotation system as applied to 
oil lights. Four-panel apparatus of first, third, and fourth 
order, two-panel apparatus of second, fourth, and fifth 
order, rot one-panel apparatus of third and fifth 





annexed Table, referring to the most powerful elec- 
tric lights installed within the last decade in Europe. 
This Table shows the essential difference between 
such lights as those of Tino, Isle of May,+ and St. 
Catherine’s on the one hand, and of Ushant and 
La Héve on the other. Apart from the electrical 
and optical considerations already touched upon, 
one system is characterised by apparatus large 
enough to admit one man inside from below, the 
other by small apparatus on the ground that the 
cleaning and manipulation is much better effected 
from outside; and certainly, from the writer's 
own experience on the spot, a more handy appa- 
ratus than that of La Héve cannot be imagined. 
Again, the system as exemplified at St. Catherine’s 
aims at producing by powerful current, large 
carbons, and by heavy multi-panelled and slow- 
rotating apparatus, long-interval flashes of long 
duration, while the La Héve system, with one-fifth 
the current, less than half the size of carbons, and 
with light four-panelled and high-speed apparatus, 
aims at producing rapidly succeeding flashes of 
minimum duration, but maximum useful effect and 
intensity. Hence it is that the resulting beam of 
St. Catherine’s gives 320 candles per watt, and a 
lens factor pose debe of 190, whilst that 
intensity of arc 

of La Héve gives no less than 5000 candles per 
watt and a lens factor of 2300, or 16 and 12 times 
more respectively. The cost of maintenance is 
practically the same in all the cases mentioned — 
viz., about 10001. per annum, and about 5s. per hour 
of lighting ; but the cost per candle unit of result- 
ing beam which, e.g., at St, Catherine’s is 0.039d., 
is at La Héve only 0.009d., or one-fourth of the 
former. Again, the cost of the electro-optical 
installation which, e¢.g., at Tino was 60001., is at La 
Héve, and at French electric lighthouses generally, 
only 3200. In short, at half the cost of installa- 
tion, and at equal cost of maintenance, the La 
Héve system quadruples the candle-power of the 
average resulting beam of the Tino, Isle of May, 
and St. Catherine’s lights. 

Enough has been said to show how striking are 
the results achieved by this lightning-flash system, 
which is all the more admirable because scienti- 
fically economical. Its gradual development and 
practical application to both electrical and oil 
illumination is mainly due to M. Bourdelles, who 
has succeeded in gradually raising the intensiiy of 
the electric flashes from 1,000,000 candles (1882 
type) to 23,000,000 candles or 23-fold, with every 
prospect of doubling and trebling even that enor- 
mous intensity; and thus the combination of 
physical and physiological research with electro- 
mechanical and optical science, bids fair to realise 
Faraday’s prediction that, for lighthouse illumina- 
tion, the electric light may be accumulated, viz., 
intensified, to any extent, 





THE PERMEABILITY OF GLASS. 

In Professor Roberts-Austen’s second report to the 
Alloys Research Committee of the Institution of 
ee sal. Engineers, he describes certain interest- 
ing experiments made by Messrs. Warburg and Teget- 
meier, demonstrating the permeability of glass. It 
may not be generally known that the Hon. Robert 
Boyle published an accountt in 1673 of experiments 
made by him with a somewhat similar object. 








order, made by Messrs. Barbier and Co., and also 
by Messrs. Lepaute Fils, of Paris, have recently been 
installed, or are in course of installation at various 
stations on the French coasts. The third order one- 
panel light has been found to give double the power 
of the older most powerful first order lights; the 
first order two-panel light gives 50 per cent. more 
light than the —_ six-panel hyper-radiant apparatus of 
1.33 metres fecal length; and the new system is also 
cheaper and gives more power than the superposed 
biform, triform, and quadriform combinations. The 
one-panel type is not adapted for first or second order or 
hyper-radiant apparatus, owing to the large-sized burners 
required. In all the cases referred to, the new apparatus 
costs much less than the older type, while the cost of 
maintenance is practically the same. 

+ The principle of condensation adopted by Messrs. 
Stevenson in the Isle of May apparatus is the nearest 
approach to the new French system, the revolving drum 
being a two-panel ye and the duration of the 
flashes being reduced to half a second. On the other 
han, there is still the old system of double apparatus and 
the old system of rotation by travelling carriage. 

t ‘‘ Essays of the Strange Subtilty, Great Efficacy, 
and Determinate Nature of Effluviums, to which are 
annext New Experiments to make Fire and Flame 
Ponderable: Together with a Discovery of the Pervious- 
— of Glass.” By the Hon. Robert Boyle, F.R.S, 
673. 











44 


ENGINEERING. 


[Jury 14, 1893. 








Although the conclusions which he deduced from 
these experiments are erroneous, yet it is interesting 
scientifically, as well as historically, to watch the 
process by which these conclusions were arrived at ; 
and also to observe how, when once a preconceived 
notion had taken possession of Boyle’s mind, every 
successive experiment led him farther from the truth. 

He seems to have set out with the intention of in- 
vestigating the nature of light, thinking it ‘‘ worth 
the inquiry whether a thing so vastly diffused as light 
is, were something corporeal or not ;” but sunbeams 
being scarce at that time, ‘‘ because the weather 
proved so extraordinary dark and unseasonable, that 
it was wondered at ;” he determined to defer the ex- 
periments with solar light, and to try what could be 
obtained from flame. 

The account of the experiments is divided into 
three sections. The first is headed, ‘‘ New Experi- 
ments to make Fire and Flame Ponderable;” the 
second, ‘‘ Additional Experiments about Arresting 
and Weighing of Igneous Corpuscles;” and the third, 
‘*A Discovery of the Perviousness of Glass to the 
Ponderable Parts of Flame.” The results are sum- 
marised thus: ‘‘Flame itself may be, as ’twere, 
incorporated with close and solid bodies, so as to 
increase their bulk and weight, and also that glass was 
permeable to flame.” 

In the first set of experiments Boyle exposed small 
plates of silver, copper, tin, and lead severally to the 
direct action of the flame of burning sulphur for the 
space of two hours. The plates were then found to 
have increased in weight, the copper from 2 drachms 
25 grains to 4 drachms 3 grains, the silver from 
254 grains to 1 drachm 5 grains, and an ounce of tin to 
loz. ldrachm. Boyle concluded that the ‘‘igneous 
corpuscles” had combined with the metal, and here he 
seems to have been not far from the truth. The fol- 
lowing experiment might have shaken his faith in his 
theory, but he makes no comment on the result. A 
portion of powdered brick was heated in a covered 
crucible for two hours, but was not found to have 
‘* gain’d or lost” in the operation. An ounce of lead, 
heated for some time in a cupel (placed in a charcoal 
furnace), was found to be converted into litharge 
weighing 7 grains more than the lead, and an empty 
cupel of bone-ash and charcoal, weighing 2 0z., was 
found to have increased in weight by 21 grains, after 
being heated in a mutflie for two hours. 

‘*Whether I should have been able by reduction, 
specifick gravity, or any other of the ways which I 
had in my thoughts, to make any discovery of the 
nature of the substance that made the increment of 
weight in our ignited bodies; the want as well of 
leisure, as of accommodations requisite to go through 
with so difficult a task, keeps me from pretending to 
know.” 

The second set of experiments dealt with metals 
inclosed in glass retorts heated over a charcoal fire. 
Boyle found that 8 oz. of tin kept in a melted state in 
an open glass vial for an hour, had gained in weight 
18 grains. He says: ‘‘ Although these tryals might 
well satisfye a person not very scrupulous, yet to con- 
vince even those that are so, } undertook, in spite of 
the difficulties of the attempt, to make the experiment 
in glasses hermetically seal’d to prevent all suspition 
of any access of weight accruing to the metal from 
any smoak or saline particles getting in at the mouth 
of the vessel.” 

The first retort burst, but another with a long neck 
sealed at the end, and containing 8 oz. of tin, was held 
over the fire, so as to keep the metal fused for an 
hour and a quarter, ‘‘as (being hinder’d by a com- 
pany of strangers from being present) my laborant 
affirm’d.” The metal remaining, and the ‘‘calx” 
which Boyle elsewhere describes as ‘‘an aggregate of 
metal and extinguished flame,” were found to weigh 
8 oz, 23 grains. To show that metals are not the 
only bodies capable of receiving increase of weight 
from a fire, he tried the effect of similar treatment on 
coral and quicklime, both of which showed an increase 
in weight. He quaintly argues concerning lime that, 
**though well-made lime be usually observ’d to be 
much lighter than the stones whereof ’tis made; yet 
this lightness does not necessarily prove that because 
a burnt limestone has lost much of its matter by the 
fire, it has therefore acquired no matter from the fire, 
but only inferrs that it has lost far more than it has 


In the third set of experiments the substances were 
submitted to the heat of flames, ‘‘that I might 
obviate some needless scruples that may be enter- 
tain’d by suspitious wits upon this circumstance of 


our additional experiments. That the glasses em- 

ploy’d about them were not exposed to the action of 
mere flame, but were held on charcoals (which 
to some may seem to contain but a grosser kind of 
re.” 


To this end he exposed a retort containing 2 oz. of 
tin to the flame of burning sulphur for 34 hours, ‘‘ as 
the laborant inform’d me (the smell of brimstone, 
peculiarly offensive to me, forbidding me to be pre- 
sent).” The increase in weight was 44 grains, ‘‘ if both 
the laborant and I be net mistaken, for the paper 





which should inform us is now missing.” Boyle seems 
to have been just a little careless with this experiment, 
but his frankness is admirable. 

To make sure that the increase in weight was not 
due to particles of the glass itself, separated ‘‘and 
forcibly driven into the inclos’d body by the heat” 
he weighed two empty retorts before and after 
heating. One retort seems to have gained 4 grain, 
but he says “there was no likelihood at all that 
so considerable increase of weight (as that observed 
in the other experiments) should proceed from the 
glass itself and not from the fire.” As a mere 
matter of probability, one would have thought the 
former supposition to be the more reasonable of the 
two. It seems a pity that Boyle did not weigh his 
retorts and their contents separately and together 
before and after heating. If he had, the discovery of 
oxygen might have been made 100 years earlier 
than it was, but he seems, by a sort of fatality, to have 
continually missed the paths that might have led him 
to that result. 

In his subsequent experiments the fuel used was 
spirits of wine, as affording a purer flame than that of 
sulphur. An ounce of tin filings was melted in a 
sealed retort, and exposed to the heat of a spirit lamp 
for two hours, at the end of which time the metal and 
‘*calx” had gained 44 grains, ‘‘ besides the dust that 
stuck to the sides of the retort, which we reckoned 
enough to make 4 grain more, so that of so fine and 
pure a flame as of this totally ardent spirit, enough to 
amount to 5 grains was arrested, and in good measure 
fix’d by its operation on the tin it had wrought upon. 
Whence can this increase of absolute weight (for I 
speak not of specifick gravity) observ’d by us in the 
metals expos’d to the mere flame be deduc’d, but from 
some ponderable part of that flame? And how could 
those parts invade those of the metal inclos’d in a 
glass otherwise than by passing through the pores of 
that glass?” Reasoning unanswerable till 1774, when 
Priestley’s discovery of oxygen cleared away this and 
many another fallacy. To a person ignorant of 
the existence of oxygen, Boyle’s reasoning would 
appear conclusive, but to us it will only appear strange 
that he was not led by his experiments to make the 
discovery which Priestley made 100 years later. 

More than once he came very near, but each time he 
almost wilfully shut his eyes to it. He does not seem 
to have had the faintest suspicion, at any time, of the 
possibility of the increment of weight coming from the 
atmosphere. 

There is another line of investigation, which one 
regrets the philosopher did not follow up, although he 
mentions it in a ‘corollary ” as follows: ‘‘ Whether 
these igneous corpuscles do stick after the like manner 
to the parts of meat, drest by the help of fire, and 
especially roast meat, which is more immediately ex- 
pos'd to the action of the fire, may be a question 
which I shall now leave undiscuss’d, because I think 
it difficult to be determin’d, though, otherwise, it 
seems worthy to be consider’d, in regard it may 
concern men’s health to know whether the coction of 
meat be made by the fire, only as ’tis a very hot body, 
or whether it permanently communicates anything of 
its substance to the meat exposed to it.” 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 6. 

Tue repairing ceason is on, and mills throughout the 
country are idle. The wages question is not defi- 
nitely settled, and employers in some cases have given 
notice of 20 to 30 per cent. reduction in puddlers’ 
wages. Prices are very low, and very little business 
is being done. Rails are in fair demand, owing to the 
pushing of track-laying on a number of roads. July 
settlements are being watched. Manufacturers are 
apprehensive of worse times, and will wait until 
assured of safety. Pig-iron production is slowly de- 
clining. There are no good reasons for a prolonged 
depression. Much new work is projected, and will 
no doubt be undertaken. Railroad traffic is increas- 
ing, and orders for equipments and rolling stock 
are sufficient to keep manufacturers busy. 





THE JAPANESE CRUISER ‘‘ YOSHINO.” 

Tue steam trials of the Japanese cruiser Yoshino, 
which has been constructed by the firm of Sir W. G. 
Armstrong, Mitchell, and Co., Limited, from designs by 
their naval architect, Mr. Philip Watts, were com- 
menced on Tuesday last under the superintendence of 
a commission of Japanese officials, including Captain 
Kawara, Mr. Yamaki, Mr. Matsuo, and Lieut. Kato. 

This vessel is generally similar in design to the 
9 de Julio, which was built by the same firm for the 
Argentine Republic, and whose trials we reported in 
February last. The Yoshino has, however, attained 
a greater speed than that attained by the 9 de Julio, 
and she is at the present time the fastest cruiser afloat, 
She is 350 ft. long, 464 ft. broad, and has a displace- 
ment of about 4000 tons. Her armament consists of 
four 6-in. quick-firing guns, eight 4.7-in. quick-firing 





guns, twenty-two 3-pounder quick-firing guns, and 

tive torpedo guns, 

Lord Ravensworth, in his presidential address at 
the recent meetings of the Institution of Naval 
Architects, drew attention to this vessel, and stated 
that the firm contemplated attaining a speed of 23 
knots. This was fully realised in the trials of Tues- 
day last, when the speed attained as the mean of four 
runs on the measured mile, with and against the tide, 
in accordance with the practice of the British Ad- 
miralty, was 23.031 knots. The actual speeds re- 
corded were as follows : 

Knots, 
22.642 
23.377 
22.571 
23.762 


First run against the tide 
Second run with <i 
Third ,, against the tide 
Fourth ,, wit 3 


The programme on Tuesday last consisted of a series 
of progressive trials to establish a curve of speed for 
the ship, the information thus obtained being required 
for further trials which have yet to be made, includin 
a six hours’ trial with natural draught, when a spee 
of upwards of 21 knots is contemplated. The speeds 
at which trials were made, and corresponding revolu- 
tions and horse-power observed, were 12, 164, 204, 
22.1, and 23.03 knots, the latter being accepted as 
the official forced-draught trial of the ship. The 
power corresponding to the higher speed was ap- 
proximately 15,000. The machinery, which has been 
constructed by Messrs. Humphrys, Tennant, and Co., 
worked throughout the day in the most satisfactory 
manner, and without hitch of any kind, 





IRON AND STEEL MANUFACTURES IN 
CHICAGO, 

Consut Hayes SADLER has forwarded to the Foreign 
Office a most interesting report on the trade, within his 
district, of Chicago. With regard to the iron and 
steel trade, he says there has been great demand 
for building purposes, but rails have been in little 
request on account of the small mileage of new road con- 
structed. The Illinois Steel Company, which employs 
about 9000 hands, pays about 1,300,000/. yearly in wages, 
consumes 85 per cent. of the iron ore which is delivered 
here, and has recently extended its immense works, does 
not produce the girders and architectural steel which are 
so much used in the framework and construction of tall 
buildings. Some arrangement has apparently been made 
by which this work is done in Pennsylvania, and to 
Chicago is left the manufacture of all steel rails required. 
The probability is that materials for construction thus 
cost the builders considerably more than was necessary. 
The demand for architectural iron has lately been in 
excess of supply, and delay in delivery, partly caused by 
the strike at the Homestead works in Pennsylvania, has 
in many instances caused inconvenience to contractors in 
this city. The different branches of the iron and steel 
industry in Chicago are of great importance and _ yearly 
increasing, about 30,000 hands being employed. The 
tonnage of pig iron made last year was the largest ever 
turned out, and notwithstanding that increased con- 
sumption reduced the stocks in hand, prices were lower 
than in 1891. Steel rails were maintained at nearly 
6l. 8s. per ton first quality. The six rolling mills in 
Chicago turned out a product last year valued at 
5,005,150/., and the 62 foundries a valne of 2,309,280/. 
There are 78 machinery and malleable ironworks, which 
produced a value of 1,958,800/., and the five car-wheel 
works a value of 1,000,000/. 

The whole number of establishments in the iron and 
steel industry, counting boiler, steam-fitting, stove, 
barbed-wire, and other works, is now 340, against 316 in 
1891, and the aggregate product last year was valued at 
14,934,000/., against 14,577,000. in 1891; the capital 
employed in these works increased by 1,150,000/., and 
amounted to 10,244,000/. The production of iron from 
the Lake Superior district, which is the great source of 
supply for a large part of the United States, is now so 
enormous, and so many new mines have been opened 
that prices cannot be so easily manipulated. The total 
lake shipments from the mining regions of Marquette, 
Menominee, Gogebec, and Vermillion are said to have 
numbered 8,475,675 long tons, and the total production 
to have been more than 9,00(,000 tons. Some portion of 
this, however, is believed to have remained unsold at the 
ports of consignment. The production of ore from the 
whole Lake Superior district up to the present time is 
stated to have been 73,660,873 tons, of which 13,053,923 
tons were produced from the Gogebec, and 5,272,676 tons 
from the Vermillion mines in Minnesota, the other mines 
being in the State of Michigan. The Gogebec district 
increased its output last year by nearly 1,000,000 tens, 
and the Vermillion mines by nearly 250,000 tons. The 
lately discovered Messaba mines, 60 miles west of Duluth, 
from which the first shipment was made late in last year, 
promise to be extremely productive. 

The 155 establishments, engaged in the manufacture of 
brass and copper and other metals, turned out a value of 
10,785,000/., against 9,390,000/. in 1891, of which the four 
smelting and refining works produced 5,724,000/. The 
jewellery manufacturers turned out a product valued at 
567,000/., against 500,000/. in 1891. The 34 tin, stamped 
and sheet metal ware industries produced a value of 
1,546,000/., against 1,541,000. in the preceding year. 
The manufacture of wagons and carriages, which has 
largely increased, was valued last year at 850,000/., and of 
agricultural implements at 4,082,500/. The total output 
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of the manufactures of wood and iron was about 
8,950,000/., against 8,495,000/. in 1891. 

After allowing for duplications in the different trades 
in the same manner as the estimate has been made in 
previous years, for which the sum of 26,600,000/. has been 
deducted, the total trade of the city of Chicago in 1892 is 
calculated at 317,113,400/., against 300,825,000/. in 1891. 
The increase in produce trade is calculated at 2 per cent. 
over the preceding year, the wholesale trade is estimated 
to have increased 102 per cent., and the manufacturing 
trade 33 per cent. This estimate, which is irrespective 
of the value of real estate business, includes only such 
transactions as have been followed by delivery from P - 
ducer to consumer, and is calculated on the first sellin 
value of goods received, except the precious metals, wit 
the additional value they may have acquired by local 
manufacture. It does not reach to one-third the amount 
of the clearings of the associated banks, which indicate 
the prosperity which has existed ; in 1891 the clearings 
amounted to 918,944,000/., and in 1892 to 1,058,921,900/., 
or an increase of 139,977,900/., while six years ago they 
reached the sum of 537,944,000/. only. Thus the bank 
clearings of Chicago have now surpassed in magnitude 
those of Boston, and are only exceeded in the United 
States by those of New York. The total trade may not 
seem to bear a very large percentage of increase over that 
of 1891, but it must be borne in mind that every year has 
shown an increase in the volume of business done, 
notably the year 1890, when the increase was 174 per 
cent., and that all these gains have been maintained, and 
an additional increase of 5% per cent. has been secured. 
It is an increase of as nearly as possible 50 per cent. in 
ten years, and of 300 per cent. compared with the trade 
of twenty years ago. The substantial gain in value an 
the large increase in volume of trade, together with the 
continued rise in the value of real estate, has sufficed, 
without mention of the Exhibition, to make Chicago at 
the present time, in the opinion of our consul, ‘‘the 
most prosperous city in the most prosperous country in 
the world,” and perhaps nowhere has such an extra- 
ordinary scene of activity prevailed during any year as at 
Chicago in 1892. 





WEAR AND TEAR IN BALLAST TANKS.* 


By AnprEw K. Hamiton, Principal Surveyor to 
Lloyd’s Register, Cardiff ; Member. 

NINE years ago I had the honour to present before the 
members of this Institution a paper on the subject of 
‘‘Steamship Machinery Repairs,” having special refer- 
ence to the wear and tear experienced in the working of 
the engines and boilers of steamers, and expressed the 
hope that further papers would be forthcoming from other 
members relating their experience in regard to that im- 
portant subject. On learning that this Institution in- 
tended making Cardiff the scene of the present meeting, 
it occurred $o me that a brief paper of my experience in 
regard to the wear and tear at this large repairing port 
would be appropriate, and at the same time interesting to 
many of the members now present. 

The subject to which I now invite your kind indulgence 
and attention is ‘‘ Wear and Tear in Ballast Tanks of 
Steamers.” During the time that I have been located at 
the Port of Cardiff I have enjoyed many opportunities of 
observing the opening up, condition, and repairs to 
ballast tanks, of the many types of vessel frequenting 
this port, and I will now endeavour to place before you 
the result of such observations. The two forms of ballast 
tanks now common consist of the ordinary, or McIntyre, 
and the cellular double bottom. Asis well known to the 
members, the former is built upon the floors, and sup- 
ported by fore-and-aft girders; and in the latter—i.e., 
the cellular double bottom, the construction varies some- 
what. The various forms might be tabulated thus: 

As cellular double bottom No. 1, with the floors com- 
ant from centre line to wings of tank, lightened by 

arge holes and continuous centre keelson, with girders 
fitted intercostally between the floors. 

_ Cellular double bottom No. 2, with centre keelson and 
side girders continuous, and the floors fitted intercostally 
as diaphragm plates. 

Cellular double bottom No. 3, fitted with continuous 
centre keelson and side girders, and brackets for floors. 


WEAR AND TEAR. 

The McIntyre.—In this form of tank, excepting in 
the way of the boilers, the wear and tear is principally 
confined to the riveting of the angles at the bottom of the 
fore-and-aft girders, the rivets being often found loose and 
broken, more particularly at the wing keelsons; this 
attachment becoming loose allows the girders to cut into 
the reverse frames, and in many cases breaking the fore- 
and-aft angles. 

From the fact of these keelsons being in some cases 
found baer eye at their bottom edges, it is possible to 
suppose that this movement is generated at times by the 
tank being filled after the vessel has left port, and the 
heavy body of water rolling about before the tank is full, 
— the girders with great force every time the vessel 
rolls, 

Corrosion in these tanks, apart from the machinery 
space, is found to be slight, owing, no doubt, to the in- 
terior being oo in the same wet condition, and 
by the ironwork being covered with a deposit, more or 
less thick, of mud. The caulking and top-plating of 
these tanks are frequently found started and fractured ; 
the result of heavy weights being dropped upon the 
ceiling, which, in some cases, is only removed from the 
tank top by a coating of tar sprinkled with cement. 

The corrosion of the floors in these tanks is very slight, 
although they are occasionally found to be wasted in the 


* Paper read before the Institution of Naval Architects, 








neighbourhood of the limber holes, which may be attri- 
buted to the action of ashes and other foreign matter 
contained in the bilge water when set in motion by the 
movement of the vessel. It is in the machinery space, 
within the range of the boilers, that the ravages from 
corrosion in this class of tank are to be seen, and the 
entire top plating has been found to be destroyed, the 
girders, keelson, and angles being also considerably 
wasted. The boiler bearers have also been found to be 
perished, necessitating the blocking or lifting up of the 
boilers to effect repairs. 

Cellular Double Bottom.—This description of tank 
differs in an important respect from the McIntyre, inas- 
much as it is an integral part of the vessel’s construction, 
and the continuity of strength of the inner bottom should 
be maintained in a fore-and-aft direction. 

Cellular Double Bottom No. 1.—In this cellular form 
of tank it is found that, like the McIntyre, they are little 
liable to internal corrosion apart from the machinery 
space, and I have no recollection of having met with a 
case where the internal construction has shown signs of 
ponte or weakness, unless the vessel had taken the 
ground. 

Like the McIntyre tank, however, its vulnerable part 
is in the machinery space, and in one case of a vessel with 
arrangement of D. B (designated No. 1) which came 
directly under my notice, the entire tank top within 
range of the extreme heat of the boilers was found to be 
completely wasted, the floors were destroyed, having 
been corroded through in a line at a distance of about 
8 in. to 14 in. under, and parallel to, the tank top; the 
reverse bars on same, and the intercostals with their 
angles, were deteriorated in a like manner, and to such 


d | an extent as to render the tank useless as such, and detri- 


mental to the strength of the vessel. 

Cellular Double Bottom No. 2.—In a steamer with this 
arrangement of bottom it was found necessary, upon 
examination, owing to corrosion, to renew at least one 
length of plate of each of the side girders, the top 
plating, the intercostal floors with their angles, and 
the entire boiler bearers. In the cases quoted, and 
others which came under my notice, the distance be- 
tween the tank top and the boilers varied from 9 in. to 
14 in. I have here two photographs illustrative of 
the dire effects of corrosion on plates situated in the 
machinery space of a vessel arranged under the head- 
ing of No. 1. Photograph A shows a complete floor 
plate with its lightening holes, and the extent of the 
corrosion is clearly visible, as in many places the plate is 
wasted through, and it will be seen that the upper part 
of the floor plate has suffered most, as in stated. 
Photograph B is an enlargement of the upper left-hand 
corner of the same floor plate, and shows more clearly the 
defects referred to. 

In the cases described the material of which these tanks 
were constructed has not been stated ; but I would men- 
tion that iron appears to suffer equally with steel under 
the conditions set forth, but, owing to the scantling of 
the former being heavier than the latter, the destruction 
has not been apparently so complete ; and I would also 
mention that in none of the cases herein instanced were 
the vessels more than eight years old. 

Having thus far laid before you some idea of the extent 
of the corrosion set up and its chief location in ballast 
tanks, I will proceed to describe a fewof the methods 
adopted in effecting repairs to the various forms of tanks 
which I have met with. 

In the case of the first-named tank (the McIntyre), as 
its construction is supplementary to, and therefore not a 
part of, the main structure of the vessel, it is not difficult 
to devise a repair which will render the tank serviceable. 

The cellular double bottom cannot, however, be so 
easily dealt with, for, being part and portion of the main 
structure, it is necessary that the strength and efficiency 
be maintained, and the repairs are, consequently, of great 
importance, more especially in view of the great diffi- 
culties to be surmounted in effecting them in that portion 
of the tank situated in the machinery space where the 
corrosion, as before stated, is the greatest. 

Feeling assured that it will be of great interest to all 
members of the profession, I will now proceed to describe 
the methods adopted to effect large repairs to this descrip- 
tion of tank in the machinery space which came under my 
direct observation. 

In the first case the repairs were effected while the 
steamer was afloat. She was fitted with two single-ended 
boilers, supported on bearers, constructed in one piece 
across the vessel, with no side bunkers in the way of them. 
The plan adopted was to tie the two boiler bearers at centre 
line with a vertical rib of plate iron about 12in. by 
lin., with two strong angle-irons on its lower edge; 
under this were placed two powerful screw-jacks resting 
over the centre keelson; the ends of the bearers were 
then secured to a vertical bar passing through the side 
stringer with a fine thread cut on its upper end, fitted 
with a nut. All being in readiness, the builers, together 
with their bearers, were raised in a short time the neces- 
sary few inches to enable the repairs to be proceeded 
with. The tank top was cut away as far as required, 
seven floors on each side with the intercostals and their 
angles were removed and renewed, the tank top plating 
renewed, riveted, and caulked complete, the boilers and 
their bearers were lowered and secured in position, the 
tank then tested under water pressure, and found 
thoroughly satisfactory. 

On examination of the boilers and fittings after this 
disturbance, a]] steam and water joints were found to be 
intact ; the stringers were also examined, and showed no 
signs of movement after the unusual duty they had been 
put to. It may here be mentioned that the centre keel- 
son and the stringers had been strongly fortified by heavy 
wood packings. : 

The method adopted to repair two other vessels of 





similar construction, but fitted with two double-ended 
boilers, each resting on three bearers, was to place the 
vessels in graving dock, remove four shell plates on each 
side of the bottom, shore the boilers up from the dock 
bottom, and effect the necessary repairs to floors, inter- 
costals, angles, and tank top through the bottom of 
vessel, and on completion of these repairs all steam and 
water joints were found intact, 

Other cases could be cited with single and double- 
ended boilers, each varying slightly from the other, as 
the arrangement of the vessel demanded ; but, perhaps, 
enough has been said to arouse attention to this matter, 
and so induce a more frequent examination by those 
interested, and in doing so these further notes on wear 
and tear will have served the purpose for which they were 
put together. 








LAUNCHES AND TRIAL TRIPS. 

THE second of the two twin-screw steamers ordered 
from Messrs. Fleming and Ferguson, Paisley, by the 
Clyde Navigation Trustees in February last, has now 
been completed, and on Saturday, the 8th inst., ran her 
speed trial between Cloch and Cumbrae Lights. The 
run was made with and against the tide over a distance 
of 274 knots, on which .\istance she attained a mean speed 
of 10? knots, being } knot in excess of speed stipulated 
for by the Trustees. The steamer carried her load within 
her specified draught, and the trial was in every way a 
success, 





The twin-screw tug United, built by Messrs. R. and 
H. Green, of Blackwall, and engined by Messrs. Alex. 
Wilson and Co., Limited, Vauxhall Iron Works, Wands- 
worth-road, London, has comple her trials. The 
vessel is for service at East London, South Africa, the 
dimensions of the hull being 103 ft. long by 21 ft. beam by 
9 ft. draught. The hull is built of iron, play be oh less liable 
to corrosion than steel, at a port where the opportunities 
for docking frequently are fewer thanin a home port. 
This,"however, did not apply to the boiler and machinery, 
which are of steel throughout, the propellers being of 
manganese bronze. A speed of 12 knots was obtained 
throughout a four hours’ run between Gravesend and the 
Nore, the engines maintaining a uniform speed of 150 
revolutions, indicating 710 horse-power. The engines, 
which are two in number, are of the compound type, 
having cylinders 15} in. and 304 in. in diameter by 21 in. 
stroke, fitted with circular balanced and double-ported 
valves, The consumption of coal was only 1.9 lb. per 
horse-power, which is low for a compound engine, the 
valves being set to cut off at half-stroke, the boiler pres- 
sure being 100 lb. 





Messrs. W. Denny and Brothers, Dumbarton, launched 
on the 4th inst. the twin-screw steamer Southwark, said 
to be the largest cargo-carrying steamer afloat. The 
vessel, which has been built to the order of the Interna- 
tional Navigation Company of Philadelphia, is of the 
following dimensions: 480 ft. by 57 ft. by 40 ft., and she 
will carry 10,000 tens, while at the same time 1000 passen- 
gers may be accommodated. The engines are quadruple- 
expansion, having four cylinders working four cranks; the 
cylinders are 254 in., 37 in., 524in., and 74 in, in diameter, 
on stroke of 4ft. 6in. The working pressure is 





The new first-class line-of-battleship Resolution, being 
now complete, left the Tyne for Portsmouth on the 
13th inst. The Resolution has been constructed, along 
with the sister battleship, Revenge, by the Palmer 
Shipbuilding and Iron Company, Limited. They are 
two of eight built under the Naval Defence Act of 1889. 
An idea of the enormous size of the vessel may be gained 
when we state she is 40 ft. longer, 5 ft. broader, and 
3680 tons more displacement than the ill-fated Victoria. 
The dimensions and particulars cf the Resolution are as 
follows : Length, 380 ft. ; breuuch, 75 ft. ; draught, mean, 
27 ft. 6 in. ; displacement, 14,150 tons ; freeboard, for- 
ward, 19 ft. 6 in.; freeboard, aft, 18 ft.; indicated 
horse-power, forced draught, 13,000; indicated horse- 
power, natural draught, 9000; speed, forced draught, 
174 knots; speed, natural draught, 16 knots; coals 
carried at the designed load draught, 900 tons. The con- 
struction of the ship has been made exceptionally strong. 
The hull alone absorbs not less than 9640 tons of the total 
displacement. She is built entirely of steel; the stem, 
sternpost, rudder, and shaft brackets being formed of 
cast stee]. The hull is divided into 220 watertight com- 

rtments. We have already described at considerable 
ength this a ae of battleship (see ENGINEERING vol. xl., 
p. 433; vol. li., pp. 251, 283 ; vol. liii., p. 530; vol. liv., 
p. 412; vol. lv., p. 716, The vessel is fitted with twin- 
screw engines, each set having cylinders 40 in., 59 in., 
and 88 in. by 51 in. stroke. There are eight single-ended 
boilers, each 15 ft. 6in. in diameter by 9 ft. 6 in. long, 
having in all 32 furnaces, 155 lb. working pressure. 
There are no less than 69 auxiliary engines. The 900 
tons of coal carried at the designed load line will enable 
her to steam 5000 knuts at a 10-knot speed, but in case of 
necessity she will be able to stow about 400 tons more, 
and so obtain a radius of action of over 7000 knots. 
When used as a flagship the Resolution will have a com- 
plement of over 700 officers and men. 





RussIAn Ports.—The Russian Government has decided 
to make Cronstadt an exclusively military port. The 
= of commerce is to be transferred to St. Petersburg. 

lans for the accommodation of an extensive trade are 
being prepared by the Department of Ways and Com- 
munications 
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AMPHLETS PNEUMATIC HAMMER. 


CONSTRUCTED BY MESSRS. 


Fig, 1, 


Tue illustration of the pneumatic power hammer on 
this page represents an invention by Mr. S. W. 
Amphlet, manager to Messrs. W. and J. Player, 
Lionel-street, Birmingham, by whom it is constructed. 
It has proved satisfactory for forgings, and especi- 
ally for edge-tool work, spade and shovel plating, pick 
and fork drawing, tilting steel, file forging, cutlery 
work, &c. It works with very little power, and is 
easily controlled, the number and weight of blows being 
quickly regulated on any thickness within the limits 
of the hammer, while it may be arranged to give one 
or any required number of blows. The hammers are 
made with single and double frames of similar type to 
steam hammers, and to run at any desired speed from 
150 to 500 blows per minute. 

The hammer, as shown in the illustration, is 
mounted on a bedplate, two strong upright frames 
being bolted to it, as in the case of the ordinary steam 
hammer type. These frames carry the slides for the 
tup and controlling cylinder, and are held a fixed 
distance apart by four studs with nuts, so as to be easily 
adjusted when necessary. On the top of the frames are 
bolted two long cast-iron bearings E, E for the crank- 
shaft F, which is of mild steel, and carries on one side 
the loose and driving pulleys, and on the other a 
balanced flywheel. The crank works through a cast- 
iron block G in the banjo H, the bottom of which is solid 
with the cylinder cover I. The cylinde: J thus moves up 
and down with the crank, and has cast on each side of 
it a truncated V-shaped slide, and on the back a cy- 
lindrical valve box K open at the ends in which the 
controlling valve works. On the plane of the centres 
of the cylinder and valve-box, holes L, L are drilled 
at me i intervals apart from top to bottom, so 
as to form passages from the main cylinder into 
the valve box. The valve M is a hollow cylin- 
der with a helical slot going nearly round it, and 
is kept in its place by covers N bolted over the 
valve-box ends, the top cover having a hole in it so as 
to allow free escape of air from the interior of the 
valve. The slot allows one hole always to be open to 
the inside of the valve and so to the outside air, 
but by turning the valve round any hole can be opened 
and the others closed, so that the cushion of air above 
or below the piston can be regulated at will. 

A small air valve O O is fixed at the top and bottom 
of the cylinder, which allows air to enter, but not to 
escape, so that the ‘‘flip” of the piston and tup auto- 
matically keeps the air cushion perfect by drawing in 
air to replace any loss by leakage. The controlling 
valve at its lower end has a keyway init, and slides 
up and down a shaft P with akeyinit. This shaft is 
turned by a simple chain attachment which can be 
worked either by treadle, as shown, or hand gear. 
The piston and rod Q are in one piece, and of mild 
steel, and the tup R is of steel. The size of the 
hammer is determined, asin steam hammers, by statin 
the weight of the piston, rod, and tup. The anvi 
block comes up through a hole in the baseplate, being 
quite separate from the rest of the hammer, and is 
kept from turning round by keys. It will thus be 
understood that the motion of the crank is transmitted 





W. 
Fig. 2. 


to the piston and tup through the air cushion of the 
cylinder, giving a very elastic blow, and as the cushion 
can be varied at will, a succession of heavy, medium, or 
light blows can be struck, the force of the blow can be 
varied for every stroke, or the tool can be taken right 
off the work if necessary, all while the hammer is 
running. 





Tue Lavat Srparator.—On July 3 the famous 
Swedish (De Laval) cream separator celebrated its 
fifteenth anniversary, and few, if any, Scandinavian 
patents have left better results, both for the public and 
the exploiters of the invention. In the year 1879 the 
first Laval separator was sold, and before the end of 1880 
there were 146 in use. That the Laval separator has 
been improved and modified in numerous ways goes 
without saying, and other inventions supplementing that 
of the creamer itself have since been added. The Laval 
separator is now used all over the world. In 1881, 328 
separators were sold ; in 1882, 546; and in 1883, 830 sepa- 
rators. At the large agricultural show in Stockholm, 
1886, the number sold had reached 5000, and up to the 
present about 40,000 separators have been sold. 


Tron 1n Sweven.—The large Uddeholm Mining and 
Engineering Company, Sweden, has during last year 
roduced 34,140 tons of iron ore, of which quantity 

,597 tons were from their own mines. The production 
of pig iron amounted to 18,639 tons, of blooms to 8825 
tons, of ingots to 9213 tons, Lancashire about 4700 tons, 
of horseshoe nails 691 tons, of horseshoes 105 tons, of 
wire 882 tons, of wood screws 277,628 gross, &c. The 
value of iron, &c., sold was 2,313,000 kr., or about 
125,000/., which is some 13,000/. less than during the 
previous year. he output of charcoal was 208,654 
cubic metres, and the production of timber amounted to 
233,000 pieces. The profits of last year amounted to 
1,007,997 kr., or about 55,000/., leaving an available 
sum, various writings off having been provided for, of 
506,111 kr. (27,500/.), of which the shareholders get a 
dividend of 6 per cent. 


Tue ‘“‘Campania’s” Latest Voyacr.—The Cunard 
steamer Campania has again accomplished a feat, which 
has been equalled by no other Atlantic liner, of landing 
her passengers in the Mersey on the Friday evening after 
leaving Now York. She passed Browhead at 5.45 on 
Friday, 7th inst., and arrived at Queenstown at 9.10, and 
leaving that port at 9.40, anchored in the Mersey at five 
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minutes to 9 o’clock in the evening. As high water was 
at 5.40, the great steamer was able to cross the bar at 
two hours ebb. The mails, which were taken off at 
Queenstown, were delivered in London and all over Eng- 
land on Saturday morning. The daily runs of the Cam- 
pania show great uniformity, and it must be borne in 
mind that in coming east a steamer loses time each day, 
so that from noon to noon does not actually mean 
twenty-four hours, The Campania’s runs are as follows : 
Passed Sandy Hook Lightship at 8.47 a.m. on Saturday, 
July 1, and up to noon ran 60 knots ; then 484, 483, 491, 
481, 493, 411 to Daunt’s Rock 3.29 a.m. July 7; passage, 
5 days 19 hours 7 minutes. This passage excels every 
record but her own coming on that route. She beats the 
best passage of any other ship on the route by 4 hours 
43 minutes, 


PROGRESS OF THE MANCHESTER SHIP CANAL Works. 
—On Saturday a further proof of the rapidly approaching 
completion of the works connected with the Manchester 
Ship Canal, in the neighbourhood of Runcorn, was given 
by the flooding of the portion between Runcorn Doeks 
and the Old Quay, Runcorn, which means the virtual 
completion of the Runcorn section, Now the canal is 
open from Delamere Dock, Weston Point, to the spot 
named. The Weston Mersey lock, measuring 600 ft., 
and the approach walls on each side, will in all probability 
be ready for use in a few weeks. In the meantime the 
trattic is being conducted through the Ship Canal from 
Eastham to Runcorn, and that for the Weaver goes 
through the Weston Marsh locks. The construction of 
the lay-by at Runcorn is being pushed forward with all 
possible speed. A very difficult operation has been suc- 
cessfully executed—namely, the underpinning of the 
London and North-Western Railway Company’s bridge 
spanning the Mersey to Widnes. The piers of the bridge 
have been surrounded with timber for the protection of 
vessels using the new waterway. There remains very 
little to be done in this neighbourhood before the water 
can be turned into the whole length from Eastham to 
Latchford, where a block has been caused through the 
difficulty in connection with the railway deviation, but 
it is reported that on Monday the Canal Company 
obtained possession of the disused lines at Warrington, 
so that little further delay will be experienced in com- 
pleting the vast undertaking. It is confidently believed 
by those best able to judge that the works from Eastham 
to Warrington will be completed within two months, and 
that the canal will be opened, in accordance with previous 
statements, early in 1894. 
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MORGAN’S CRANE AND GRAB 





Fic. 1. 


In our issue of May 27, 1892 (see vol. liii., page 665), 
we illustrated and described a very ingenious crane, in- 
vented by Mr. J. H. Morgan, of 57, Prince’s Dock, 
Liverpool, for the purpose of dealing with the many 
different descriptions of goods which are handled in 
the Liverpool Docks; Mr. Morgan being, as we then 
stated, one of the engineer officers of the Mersey Dock 
and Harbour Board. The crane was originally devised 
for dredging purposes, and in our former illustration 
a grab is shown as operated by the crane. It will be 
remembered that the essential feature of the crane 
was the control obtained over the opening of the 
grab by means of a species of bellcrank lever 
which enabled the strain due to the weight of the grab 
to be transferred from the suspending chain to the 
chain by which the leaves of the grab were pulled 
apart through the iustrumentality of the weight of the 
load. We also illustrated a modification of the device, 
by means of which a railway truck could be tilted and 
its contents shot out. On the present page we show 
some further adaptations of the same principle. 
Fig. 1 illustrates a clutch specially adapted for lifting 
bags of grain or other material. The bags are shown 
held, but when it is required to discharge them from 
the clutch the weight is transferred from the lifting 
rope to the span which is attached to the two sides, as 
shown, and the arms therefore open, the bags falling 
out. The transference of the weight from one rope to 
the other is effected by means of the bellcrank lever 
attached to the crane jig. The direct lifting rope 
passes over a pulley at the end of the arm, and the 
ropes are so arranged that when the bellcrank lever is 
in the position shown, no weight is on the span. 
When, however, it is required to open the clutch, the 
bellcrank lever is actuated by means of a steam cy- 
linder, as shown in the illustration which appeared in 
our former issue. Fig. 2 shows the principle as 
applied to the lifting of stone, and Fig. 3 illustrates a 
clutch for dealing with balks of timber, &c. It will 
be seen that in all these arrangements the direct 
lifting rope is so attached that the weight of the load 
is brought to bear to keep the clutch closed so long as 
the strain is taken by the lifting rope; thus in the 
case of the grab the lifting rope passed round a sheave, 
as shown in our former illustration, and the same 
principle is adopted in Fig. 1, In Fig. 2 the arms of 
theclutch arrangement are lengthened beyond the point 
where they pivot, and a similar effect is thus obtained. 
In Fig. 3 the rope passes round a pulley in one arm of 
the clutch, then round a pulley in the end of the other 
arm of the clutch; the standing part being made fast 
to the first arm. In this way, when the weight comes 
on, the jaws of the clutch are forced together ; on the 
other hand, when the weight is taken by the single 
rope, the weight of the second arm of the clutch causes 
itto open. It has been found that by this device the 
lowering of stone or concrete blocks for building under 
water is greatly facilitated, the saving of lewes or 
slings being considerable ; for it will be seen that the 
stone can be deposited or re-lifted and moved about 
from place to place until the right position is obtained. 
It is needless to point out that the removal of lewes 
under water by divers is no small work, and adds 
much to the general cost, 














Fie. 2. 


THE HARRIS FEED-WATER FILTER. 

WE illustrate on page 50 the Harris feed-water 
filter, as fitted into the Cunard steamer Campania by 
Messrs. Copley, Turner, and Co., Limited, Middles- 
brough, the manufacturers. Its adoption was the 
result of experience with the system in another Cunard 
steamer, the Allepo. In the case of the filter illus- 
trated, it was stipulated that it should be so designed 
as to remain efficient for the run out to New York 
without having to be opened during the passage for 
the renewal of the medium. ‘The onerous character 
of this condition will be appreciated when it is stated 
that the amount of water evaporated by Messrs. Weir’s 
installation exceeds 5000 tons per day, or about 
30,000 tons for the run, or 60,000 tons for the round 
voyage out and home. It was, therefore, decided to 
accomplish the filtration in a duplex operation, pass- 
ing the feed water first through a pair of primary 
filters to extract the coarser impurities, and then 
through the filter proper to complete the purification. 
The surface of the independent filtering medium 
through which the feed slowly percolates in the filter 
in the Campania is 127 times the area of the feed-pipe. 

The filter proper is illustrated by Fig. 2. The 
medium is cloth, fitted between and kept in position 
by a series of perforated plates or grates, as shown. 

A feature of the plant is an automatic sentinel valve 
(Fig. 1), by which the required amount of friction 
through the filtering medium is regulated at will, and 
by which, when it is exceeded through the filter be- 
coming foul, the water is automatically conveyed 
direct to the boiler without passing through the filter 
at all, at the same time sounding a gong to notify the 
attendant that the filter requires attention. Another 
feature is the arrangement of parts by which, when the 
filter becomes foul, it is caused to clean itself by the 
attendant merely closing the inlet valve and opening 
the sludge valve for a few seconds, and thus obviating 
the tedious and often impracticable process of opening 
up the covers and taking out and renewing the filtering 
medium while at sea in heavy weather. It is at that 
time, indeed, that the value of a feed filter is most felt, 
for it is then that the surface of the water in the 
boilers is most agitated, and the dirt carried over by 
priming most troublesome. The dirt accumulated in 
the bottom of the condenser is also disturbed by the 
wash of water as the vessel rolls, finding its way into the 
hot-well, with the result, in some filters of small area, 
that they are continually choked, and not being pro- 
vided with an automatic bye-pass, the dirt collected 
in the filter is violently driven by excessive pres- 
sure through the medium and carried into the 
boiler before the attendant has time to open out 
and remove the cloths and fit new ones. In the 
Harris filter, however, the dirt that once enters the 
filter is retained there, as excess of pressure opens 
the bye-pass instead of driving the dirt through the 
medium, The process is simple and expeditious. A 
large dirt chamber is provided (Fig. 2), into which the 
dirt rejected by the filtering medium settles, and 
when there, is undisturbed by the feed as it passes 
through the filter, but remains quietly until the sludge 
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Fic. 3. 


valve is opened and it is discharged. To facilitate 
the precipitation of this dirt, an annular space is pro- 
vided between the shell and the systemi of grates, 
through openings in the ae of which the feed- 
water passes on its way to the filtering medium, and 
on the bottom of the chamber ports are provided 
through which the dirt is allowed to settle into the 
large cavity or chamber provided below. 

The primary filters through which the feed is caused 
to pass first consist of cylinders (Fig. 1) fitted with a 
series of perforated pistons, the lower one attached to 
the rod, and the others kept at their required distance 
apart from each other by strong springs. The top 
grate, through which the piston-rod passes, is fixed. 

he space between the pistons is lightly packed with 
prepared sponge, through which the water passes. The 
coarser impurities adhere to the sponges in passing, and 
when the gauge or the bye-pass valve indicates that 
they have become foul, the top and bottom valves are 
closed, the piston-rod drawn up by the screw pro- 
vided for that purpose, and the sponges are squeezed 
up against the top grate, while to complete their 
cleansing steam is admitted through the valve pro- 
vided on the lower part of the outlet valve, and the 
sponges are thoroughly scalded out. The pistons are 
then lowered to their normal position, and the sponges 
regain their elasticity, the valves are opened, and the 
filter works as before, 

When the Campania left Liverpool on her first 
voyage the filter was not clean, as it had been working 
during a great portion of her extended trial trips ; not- 
withstanding this it made the run out to New York 
without considerable increase of pressure, and by sludg- 
ing it out every eight hours, several hundredweights 
of filth were extracted each day, and the run was 
completed without having to open out the filter or 
disturb the medium. On opening out at New York 
for examination, nothing was found to prevent the 
same medium making the return trip, but for the sake 
of experiment a slightly lighter medium was fitted, and 
the sponges, which were much saturated with grease, 
renewed. The whole of the boilers were opened out and 
found free from grease. The return journey to Liverpool 
was equally satisfactory; pressure through the filtering 
medium was very low, but the amount of dirt ex- 
tracted in sludging was the same as on the outward 
voyage. The filter was again opened out at Liverpool, 
and the medium being found perfectly satisfactory, 
it was replaced again, and the vessel made the double 
trip with the same medium. 

n another steamer fitted with a Harris filter, 
the vessel did seventy-two days’ actual steaming before 
it was necessary to change the medium. It is, there- 
fore, possible to fit a filter which will work from Eng- 
land to Australia and back again before the engineers 
have the trouble of renewing the medium. 





ViENnnA.—Arrangements are being made for the con- 
struction of a circular city railway at Vienna. 








48 


ENGINEERING. 


[Jury 14, 1893. 





—— 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday was the quar- 
terly gathering here, but the attendance on ’Change was 
even smaller than is frequently seen at the usual weekly 
meetings, few people from a distance being present. As 
is usual at quarterly meetings, facilities were afforded 
for the exhibition of articles of interest to the trade, but 
not a single firm availed themselves of this mode of 
advertising their specialities, and had it not been that a 
poster on the telegraph board announced that it was the 
quarterly meeting, few people would have been aware of 
the fact. Only a small amount of business was transacted, 
but the market was steady, and makers of pig iron were not 
inclined to reduce their quotations, several of them asking 
353. for prompt f.o.b. delivery of No. 3g.m.b. Cleveland 
pig iron. Buyers, however, would not as arule give that 
figure, and most of the transactions recorded were at 
34s. 10}d., there being plenty of merchants willing to sell 
at that price, and some makers also accepted it. Attempts 
were made by one or two buyers to obtain No. 3 at 
34s. 9d., but we did not hear of business being done at 
that price. No. 1 Cleveland pig was put at 37s. 6d. For 
No. 4 foundry 33s. 9d. was generally mentioned. Grey 
forge was very quiet, and could be bought at 32s. 6d., 
but some sellers asked 323. 9d. Middlesbrough warrants 
were 35s. 1d. cash buyers, but the quotation was almost, 
if not entirely, nominal. Hematite pig iron was in pretty 
good request, and mixed numbers of local brands could not 
easily be obtained under 43s. 6d. for early f.o.b. delivery. 
Spanish ore was steady, rubio being at about 12s. 6d. ex- 
ship Tees, 
from other iron centres being a little more encouraging. 
Prices, however, were hardly quotably altered. For 
prompt No. 3 sellers asked 35s., and a little business was 
done at that price. Middlesbrough warrants closed 
35s. 3d. cash buyers. 


Manufactured Iron and Steel.—Unfortunately the 
manufactured iron trade is in as dull and unsatisfactory 
a state as ever, and prospects are indeed gloomy. Com- 
plaints of slackness of work are numerous, and orders are 
most difficult to secure. The following quotations are 
generally mentioned, but probably most firms would 
gladly accept orders at rather less rates: Common bars, 
4l. 17s. 6d.; best bars, 5/. 2s. 6d.; iron ship-plates, 
4l. 12s. 6d. ; and iron ship-angles, 4/. 12s. 6d. ; allless 24 per 
cent. discount for cash. Steel producers keep fairly well 
employed, and some firms have a fair number of orders on 
hand. Quotations are maintained, but buyers are again 
backward, and when they have an order to place are un- 
willing to give the market rates. For heavy sections of 
steel rails 3/. 17s. 6d. net at works is now generally asked 
but probably business might still be done at 3/. 15s. Steel 
ship-plates are quoted 5/, 23. 6d., and steel ship-angles 
4l, 15s., both less the customary discount. 


The Fuel Trade.—Coal is steady, and on Newcastle Ex- 
change a rather better demand is reported. Best 
Northumbrian steam coal is firm, and cannot easily be 
bought under 9s. 6d. f.o.b. Small steam is quiet and 
plentiful at from 3s. 3d. to 3s. 6d. There is a better de- 
mand for manufacturing coal, and manufacturers are 
evidently beginning to stock mag | in anticipation of the 
effects of the Yorkshire strike, which is now generally 
looked upon as probable. Household coal is very dull. 
Gas coal is in rather better request, but the demand is 
very easily supplied. The general quotation for best 
Durham coal varies from 6s. 6d. to 6s. 9d. f.0.b. Bunker 
coal is still abundant, and may be quoted at from 6s, 3d. 
to 6s. 6d. per ton f.o.b. at Tyne Dock. Coke keeps firm 
and steady. Here good blast-furnace qualities are at 
about 12s, per ton delivered. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Sheffield Trade with the United States.—The quarterly 
return of exports to the United States from the Sheffield 
consular district shows that the total export of all classes 
of goods during the quarter ending June 30 was 
115,357/. 11s. 11d., as compared with 122,427/, in the cor- 
responding quarter of last year, showing a decline of 
70702, Cutlery exports amount in value to 27,780/., as 
compared with 33.090. twelve months ago. This is a 
faliing off of 5310/., but the amount in 1892 was abnormal, 
whereas the trading last year was very evenly distributed. 
For the first quarter of 1893 the cutlery exports reached 
a value of 28,430/. Steel shows a slight improvement, 
the value of last quarter being 69,281/., against 66,896. in 
the corresponding quarter of last year. 


The Coal Crisis.—Notices to the colliers to leave em- 
ployment are now being delivered throughout the district. 
3efore the end of the week it is estimated that 50,000 
men will have received fourteen days’ notification of a 
conclusion of existing contracts. The employers of 
South and West Yorkshire appear to be placed in a very 
difficult position, asis exemplified in a communication from 
the proprietors of the Wharncliffe Silkstone Collieries to 
the men whom they are discharging. The situation is 
embraced in these terms: ‘‘ For a considerable period 
prices of coal have been going down at an alarming rate, 
and outside the federation districts wages have been de- 
clining in a similar fashion. The average reductions in 
these districts may be taken as somewhere about 30 per 
cent.” After referring to competition, the proprietors 
continue: ‘ Asaresult the Wharncliffe Silkstone Collieries 
have lost for the twelve months ending on large steam 
coal contracts previously held by them. They have lost 
most of the don and North-Western Railway con- 
tract, and have lost the North-Eastern Railway contract 


To-day our market was rather firmer, advices | 4 





altogether. The simple fact is that prices have been and 
are going down. The company do not agree with this 
cutting system, which is doing so much harm. On the 
contrary, they are of opinion that the big companies, 
especially the big gas companies, could well afford to pay.” 
Alluding to the fact that the Wharncliffe Silkstone Com- 
pany employs about 1700 hands, the note proceeds to say 
that what work there is now left will be gladly shared 
amongst the men, if so desired. Business in the coal trade 
is leaving the district, and if the miners are obstinate a 
serious conflict must ensue. 


Tron and Steel.—The iron market remains firm, though 
not brisk. Contracts are being held back in the hope of 
aslight fallin prices resulting from the drooping values 
of fuel. Pig iron of district make is realising—forge, 
41s. 6d. to 42s. 6d. ; foundry, 42s. to 44s. 6d., sales being 
only for genuine requirements, and an aksence of specu- 
lation apparent. Stocks of pig are light. In manufac- 
tured iron, bar sells the most freely, orders being chiefly 
for Australia, India, and South Africa. Inquiries for 
sheets are limited, and few colliery contracts are being 
booked, owing to the exceptional circumstances prevail- 
ing. In the heavy steel trade principal orders are for 
railway material, but home companies are not placing 
contracts so freely as is usually the case at this season. 
Quotations as given last week are firmly upheld. Agents 
report a steady trade in Bessemer billets with the Con- 
tinent, and an improving home demand at rates 5/. 5s. 
per ton for large quantities, and 5/. 7s. 6d. to 5/. 103. for 
guaranteed tempers. Converters of best qualities of 


crucible cast steel are busier than for many years, tool 
te gi being those most asked for on colonial, 


razilian, and United States account, with every evi- 
ence of this trade extending. Common cast steels are 


also being bought for India. 


Armour-Plates and Ordnance.—No fresh contracts for 
armour-plates are announced, but additional work is 
ex pec from the home Government. It is apparent 
that all-steel will be the future requirements. Special 
eri to meet contingencies is being laid down in Shef- 

eld. Orders for projectiles (steel) are alsoon hand. The 
engineering departments dependent on these branches 
are, however, only indifferently employed. 








NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market. —In consequence of last 
Thursday being observed as a holiday, on account of the 
Royal pi pees 9 the Glasgow pig-iron merchants and 
brokers did not hold their usual ‘‘ring,” either forenoon 
or afternoon, on that day. On the following day the 
forenoon market was very firm, and a fair amount of 
business was done. Some 6000 tons of Scotch and 500 
tons of hematite iron changed hands. The former rose 
in price, while the latter fell 4d. per ton. In the after- 
noon the market was again firm, but with very little 
business doing. Out-and-out business was done to 
the extent of about 3000 tons at 41s. 84d. per 
ton cash, and 41s. 104d. one month; and 500 tons of 
Cleveland at 35s. 1d. per ton cash. In addition to this, 
5000 tons of Scotch iron were sold by one operator to 
several purchasers at 41s, 8d. one month fixed, with 1s. 
forfeit in sellers’ option. At the close the settlement 
prices were—Scotch iron, 41s. 9d. per ton; Cleveland, 
35s.; Cumberland and Middlesbrough hematite iron, 
44s. 9d. and 43s. per ton respectively. It was announced in 
the course of the day that two furnaces had been put out of 
blast at the Coltness Iron Works, and the understanding 
was that they were to be relined, and would consequently 
be out for about three months, with the result that a large 

uantity of splint coal would be thrown upon the market, 
the furnacesconsuming from 700 to 1000 tons per week. Until 
near the close of business there was really nothing doing in 
the pig-iron warrant market on Monday. Shortly before 
the close of the forenoon market several lots of Scotch— 
some 7000 tons—changed hands, part on ‘‘ plant ” condi- 
tions, and the price declined 4d. per ton. Cleveland and 
other kinds were steady. The market was quiet in the 
afternoon, and, if anything, the turn easier. Scotchiron 
was done at 41s. 84d. and 41s. 8d. per ton cash, and 
41s. 7d. next week with a ‘‘ plant,” also at 41s. 10d. next 
week with a call, and 41s. 10d. next week with 44d. forfeit 
in buyers’option. Month business was done at 41s. 10d. per 
ton, but altogether not more than about 4000 tons was 
dealt in. At the finish sellers were quoting 41s, 8d. 
cash for Scotch iron. The closing settlement prices 
were—Scotch iron, 41s. 74d. per ton; Cleveland, 35s. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s. 9d. and 43s, per ton. The market was quiet 
on Tuesday, only about 5000 tons of Scotch iron being 
dealt in. Quotations, however, were steady, most of the 
dealing being done at 41s. 74d. and 41s. 8d. per ton cash, 
while 500 tons changed hands at 41s. 10d. a month, and 
500 tons at 41s. 7d. next week, with a ‘‘ plant.” Scotch was 
quoted 4d. dearer at the close than on Monday. Cleveland 
was also marked 2d. ned ton higher, but without any busi- 
ness taking place. The market was quiet, but steady, in 
theafternoon. Scotch was done to the extent of about 
other 5000 tons, all at 41s. 8d. per ton cash, on Thursday. 
The settlement prices at the close were—Scotch iron, 
41s. ee per ton ; Cleveland, 35s. 14d.; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 9d. and 
483, 14d. per ton. The market was firm this forenoon, 
with a moderate business done in Scotch warrants, which 
advanced 14d. per ton, other kinds of iron unchanged. 
In the afternoon the market was very strong, with a 
good business in Scotch warrants at 14d. further ad- 
vance. Cleveland also was 2d. higher. The position of the 
miners’ dispute in England and the closing of accounts for 
the holidays are given as the causes of the rise in prices. 
The following are the quotations for several special brands 





of makers’ iron: Clyde, Gartsherrie, and Calder, 47s. 6d. 
per ton; Summerlee, 48s.; Coltness, 53s.; Langloan, 
53s. 6d.—the foregoing all shipped at Glasgow ; Glen- 
- (shipped at Ardrossan) and Shotts (shipped at 
eith), 51s.; Carron (shipped at age gees 523. 6d. 
per ton. Last week’s shipments of pig iron from 
all Scotch ports amounted to 6847 tons, as compared 
with 8071 tons in the corresponding week of last 
year. They included 530 tons for Canada, 110 tons 
for Australia, 610 tons for Italy, 255 tons for Germany, 
425 tons for Russia, 420 tons for Holland, smaller 
uantities for other countries, and 4197 tons coastwise. 
here are now 69 blast furnaces in actual operation in 
Scotland, against 71 a week ago, and 74 at this time last 
year. The stock of pig iron in Messrs. Connal and Co.’s 
public warrant stores stood at 336,096 tons yesterday 
afternoon, as compared with 336,262 yesterday week, thus 
showing for the past week a decrease amounting to 166 
tons. 


Finished Iron and Steel Trades.—In the bar iron trade 
the near approach of the fair holidays has led to the 
distribution of some fresh specifications, a number of 
which were put in hand at the end of last week. Inthe 
meantime there is more doing on account of Chili and the 
West Indies. Mauritius has alsocome forward with some 
good orders for the smaller sections. It issaid that there 
were grave fears of losing some large orders from these 
very old customers, but prices have been amicably 
adjusted. There are in the market large orders for 
iron for constructive work, & tubing, hoops, nail 
strip, and common spikes, and the slight improvement 
lately noted in the Australian demand for sheets has 
been maintained, but an attempt to raise prices still 
checks business. During the holidays the orders will 
accumulate, and the prospects for the autumn look more 
encouraging. Steel shipbuilding material is in rather 
better request on local as well as on foreign account. 
Orders for angle bars and bulbs have been well maintained, 
thousands of tons having been rolled off during the past 
few weeks. Some of the works in the Motherwell dis- 
trict are still booked well forward. Plates are only 
moderately inquired for; there have been, however, 
one or two ooak orders for boiler plates recently placed. 
Ship plates are being done at 5/. 5s. per ton, angles at 
41. 12s. 6d. to4/. 17s. 6d. per ton for delivery at Clyde 
shipyards. Recently one of the Motherwell works des- 
patched a large tonnage of plates to Bremerhaven, and 
another works in the same district is doing a large amount 
of business in nail strip with Christiania. About 5000 
tons of finished iron and 1500 tons of steel were shipped 
at this port last week, representing a value of about 35,000/. 
yon bulk of the stuff went to the West Indies and South 

merica. 


Engincering and Allied Trades.—The engineering and 
foundry trades are fairly busy in most of the surrounding 
towns. Messrs. D. Drummond and Son, Govan, are 
actively engaged on large orders for wheels on foreign 
account. e locomotive works in the Glasgow district 
generally have a few months’ orders on hand. Sugar- 
refining plant is in fairly brisk demand. Round about 
Coatbridge the engineering shops are well occupied with 
work, but the foundries are not just so welloff. At Mother- 
wella considerable amount of briskness prevails inthe engi- 
neering, bridge-building, and boiler-shops, in which over- 
time is being worked almost every day. Messrs, Hurst 
and Nelson, Motherwell, also have in hand large 
orders for wheels chiefly for Indian railways. For 
new wagons, however, there is but a limited demand. 


Govan Tramways.—The Vale of Clyde Tramway Com- 
pany have just disposed of the Govan section of their 
system to the Glasgow Tramway Company for the sum 
of 50,000/., the purchase covering lines, cars, stables, &c. 
It should be mentioned that hitherto the lines have been 
worked by steam power, but it is said that the new owners 
will adopt horse traction, as in Glasgow. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.i—A fair business has n passing in steam 
coal ; the best qualities have made 10s, to 10s. 6d., while 
secondary descriptions have brought 9s. 6d. perton. The 
demand for household coal has been inactive; No. 3 
Rhondda large has been in request at 9s. 6d. to 10s. per 
ton. Foundry coke has made 17s. 6d. to 17s. 9d., and 
furnace ditto 16s. 6d. to 17s. per ton. Iron ore hasshown 
little change. 


Bristol Docks.—The Docks Committee of the Bristol 
Town Council has issued its annual report and accounts. 
The capital account shows that the expenditure up to 
date on the three docks—Bristol, Avonmouth, and Porti- 
shead—amounts to 2,024,556/., leaving a balance available 
of 42,3637. Last year’s expenditure was as follows: Avon- 
mouth, 79,848. ; Portishead, 13767. Parliamentary and 
other expenses are put down at 1179/., making, after 
allowing a credit of 11,257/. at Bristol, a total capital ex- 
penditure for the year of 71,167/. The dock and city 
dues collected during the last ten years have been as 
follows: Year ending April 30, 1884, 46,424/.; 1885, 
65,7871. ; 1886, 81.6571. ; 1887, 80,8657. ; 1888, 82,3860. ; 
1889, 86,9417. ; 1890, 86,6937.; 1891, 89,530/.; 1892, 
96,5691. ; and 1893, 91,7500. 


_ The Bristol Channel.—Important improvements in the 
lighting arrangements of the Bristol Channel are about 
to be carried out by the Trinity House. There is to be a 
new lighthouse on the North Devon coast, the site 
selected being the Foreland, a prominent point near 
Lynmouth, while another light is to be erected on Black- 
more Point, at the entrance to the Avon. In addition to 
this, the power of the lights at Nash Point and Black 
Sea is to be considerably increased. 


Swansea.—The imports for June amounted to 50,975 
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tons, against 53,815 tons in the corresponding month of 
last year. The total for the first six months of this year 
was 286,344 tons, against 317,931 tons in the correspond- 
ing period of 1892. The exports for June amounted to 
176,063 tons, against 205,446 tons in June, 1892. The total 
for the first six months of this year was 1,012,664 tons, 
against 1,082,562 tons in the corresponding months of 1892. 


Defences of Plymouth.—An iron pier running out about 
175 ft. from the torpedo station has been completed at Pier 
Cellars, Penlee, Cawsand Bay. It is built on iron girders 
supported on flanged H-iron columns concreted some depth 
into the rocks below low-water level, and it is decked with 

ickled timbers. The upright columns are strengthened 
e cross-braces and diagonal stays or supports, an L-end 
facing inshore towards Cawsand village. A neat iron 
zocket handrail is screwed in on each side, leaving a width 
of 9 ft., on which it is intended to lay rails, in continua- 
tion from a slip running round the cove to the extremity 
of the pier, where a crane will be erected. Messrs. Hill 
and Co., of Gosport, London, and Plymouth, were the 
contractors. The blasting and removal of rocks to deepen 
the basin on the outer side of the pier is progressing, and 
the lengthening of the Camber, and the reconstruction and 
concreting of the gun-floors at Fort Picklecombe, will 
probably 5 shortly commenced. 


Great Western Railway.—This company contemplates 
increased dock accommodation at Llanelly. Unforeseen 
engineering difficulties have interfered with an extension 
of the Great Western system from Llandyssul to New- 
castle-Emlyn. The line is laid as far as Trebedw, 
but it is not now supposed that the extension will be 
ready for traffic until early next year. 


Dock Dues at Cardiff.--The Bute Docks Company has 
announced that, after August 1 and until further notice, 
the following allowances will be made off the tonnage 
rates payable in respect of vessels under the second 
schedule of the Bute Docks Act, 1865: Vessels embraced 
in the third class, 10 per cent. ; vessels embraced in the 
fourth class, 15 per cent. 


Newport.—Last month’s exports at the Alexandra Dock 
amounted to 236,000 tons, the figures not, of course, in- 
cluding trade at the old dock and the river wharves. 
Trade has increased chiefly by reason of the return of the 
Powell-Duffryn shipments. The steamship Imaum has 
been loading 6000 tons of Powell - Duffryn coal, and 
another large steamer, belonging to Messrs. Bates, of 
Liverpool, is expected shortly. 


Rhymney Iron Company, Limited.—The directors have 
issued their report for the year ending March 31, 1893. 
The balance of undivided profit at the commencement 
of the year was 24,275l., and the profit made during the 
year (less loss on stock realised, 4563/.) was 23,033/., making 
a total of 47,3087. Interest on debenture and prepaid 
capital amounted to 16,778/., leaving a balance of un- 
divided profit of 30,5307., out of which the directors 
recommend the payment of a dividend of 1 per cent. per 
annum, payable August 1. The directors state that 
during the past financial year the demand for steel rails 
has been limited, and the price has continually declined 
until, at the present time, not more than about 3/. 12s. 6d. 

yer ton, free on board, is obtainable, while there is still 
endl competition for the few orders which come into the 
market. At such prices the manufacture of steel rails by 
the company could only have been carried on at very 
heavy loss, and there is still no inducement, from a 

ecuniary point of view, for reopening the steel works. 

he attention of the board has, therefore, mainly been 
given to the improvement of the colliery business of the 
company. After referring to the sliding scale negotia- 
tions, the directors state that the quantity of large coal 
raised last year was 509,029 tons, against 535,521 tons in 
the previous year. This diminution was cauzed partly 
by the suspension of someof the more costly walkie, 
which could not be worked profitably at the reduced 
price of coal, and partly by the irregular working of the 
collieries from want of tonnage in bad weather. 


The Electric Light at Torquay.—Mr, Trentham, elec- 
trical engineer, of Bristol, has been engaged by the Tor- 
quay Town Council to inspect the town and report on the 
best means of lighting it by electricity. In his report to 
the council, Mr. Trentham advises the adoption of the 
Bath Saloons as the site of the central station. To avoid 
the smoke nuisance, he ee that gas should be used, 
or that the boilers should be fired by gas generated 
in a regenerative furnace. After careful inquiries, Mr. 
Trentham has come to the conclusion that 1500 lamps of 
16-candle power would be taken up immediately the 
current was available. This estimate is independent of 
the local hotels, which, he thinks, would certainly re- 
quire not less than another 1000 16-candle power lamps. 
His advice is that provision in the first instance should 
be made for 3000 lamps of the power stated. These 
would require about 420 indicated horse-power, which 
might be advantageously divided between three eugines, 
each indicating 120 horse-power, and one small engine of 
60 pel yg Owing to the length of the streets (about 
5500 yards), a low-pressure system would be unsuitable. 
Mr. Trentham estimates that high-pressure mains would 
cost about 5000/., while the cost of a low-pressure network 
and feeders would be about 15,000/. If the Bath Saloons 
were adopted as the central site, he recommends the 
employment of steam engines for the heavy work between 
dusk and 10 p.m., and a 60 horse-power gas engine for 
the remainder of each 24 hours. The ai proximate cost 
of steam plant, with gas engine for day lighting, would 
be 17,403/., and of maintenance 31001. 





Canaptan Coat.—The value of the coal raised in| i 


Canada in 1886 was 1,003,445/. 


In 1891 the correspondin 
value was 1,628, 8497. 21 


Last year it fell to 1,436,322/. 





MISCELLANEA. 

THERE were 345 furnaces in blast in the United King- 
dom at the end of June—eight less than in March pre- 
ceding. 

The output of gold in the Witwatersrand district last 
month was 122,907 oz, which is by 5159 oz. the highest 
monthly output yet recorded. 


Anticipating the revision of tariffs, soma American 
companies are asking importers of English steel ship- 
plates, angles, and beams to quote prices now, in order 
to save possible losses arising from radical changes in 
economic legislation. 


The Johnstone system of conduits is to be adopted in 
connection with the Portsmouth electric supply, the 
International Electric Subway Company, Limited, 
having received the order for the whole of the electric 


mains, 


Of 3417 patents granted last year in Canada, 2227 were 
by American citizens, 671 by Canadians, 298 by English- 
men, 106 by Germans, 26 by Frenchmen, and 89 by per- 
sons of other nationalities. The receipts totalled about 
17,0007., and the profits 9000. 


The gross receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ended July 1, 
amounted, on 16,461 miles, to 1,463,876/., and for the 
corresponding period of 1892, on 16,387 miles, to 
1,481,125/., an increase of 74 miles, or 0.4 per cent., and 
a decrease of 17,249/., or 1.1 per cent. 


The Union Steamship Company’s twin-screw Royal 
Mail steamer Scot oman at Southampton on July 6 
a trip from Cape Town, the net steaming time on which 
was 14 days and ? hour, which is 11 hours less than the 
former fastest performance over the same distance by the 
same steamer. The average speed of the Scot was 17.7 
knots per hour. 


The Great Eastern Railway Company have given 
Messrs. Earle, of Hull, an order for two twin-screw 
steamers for their Continental traffic vi¢é Harwich and 
the Hook of Holland. These vessels will be of the same 
speed and type as the steamer Chelmsford, which was 
placed on the service on June 1 last, but with greater beam 
and length, in order to improve the passenger accommo- 
= The Chelmsford was described fully in our last 
volume. 


The Danish Gas Company, which is an English concern, 
and which has built and owns a number of gas works in 
Denmark, has just completed the building of the Strand vei 
Gas Works, intended to supply the district north of 
Copenhagen with gas. The district in question com- 
prises several villa towns, where tha lighting by gas will, 
no doubt, be felt asa great boon. The whole installation 
has been completed in about a year’s time, and the cost is 
somewhat over 40,0002. 


An exhibition is to be opened at Porto Rico next 
November to commemorate the four-hundredth anniver- 
sary of the discovery of the island, and exhibits of all 
kinds, and particularly agricultural and industrial imple- 
ments and machines, are invited from all countries, ‘‘ with 
the view of their becoming known and their employment 
introduced if proved adapted to the needs of the coun- 
try.” Space is to be granted free of charge, and must be 
applied for by September1. Exhibits are to be admitted 
free of customs duty. 


The ‘ Turret” Steam Shipping Company, Limited, 
have, for the first six months’ working of the company, 
earned profits equal to 23 per cent. per annum, and the 
directors have decided to pay an interim dividend at the 
rate of 10 per cent. (free of income tax) and to carry 
the balance forward. ‘The managers report that, owing to 
the improved state of the freight markets generally, even 
better results may be expected for the second half-year, 
and that the company’s second steamer is expected to be 
launched within a month, and will be ready for the 
autumn markets, 


The United States Navy have opened nine tenders 
with designs for the construction of a submarine boat, 
and these are to be examined by a technical committee. 
The offers range from 15,000/. to 35,0001. A cursory 


examination of the plans, it is said, does not divulge any | - 


novel ideas in the designs. The most important of the re- 
quirements are great buoyancy, to quicklycarry the craft 
to the surface a emergency requires, safety, certainty 
of action when submerged, endurance under all condi- 
tions, speed, and means for the visibility by the helms- 
man of the object to be attacked. The boat is to be 
large enough to carry supplies for three days’ action, and 
five automobile torpedoes. 


The munificent gifts of the legatees of Sir Joseph 
Whitworth to Manchester are to be incr by a sum 
of 50,0002. The amount previously given by them to 
carry out the scheme of the Whitworth Institute was 
105,000/. It is intimated that on a review of the changes 
introduced into the scheme by the transfer of the Tech- 
nical School and School of Art to the municipality, the 
Council of the Whitworth Institute are of opinion that 
it should find its chief future sphere of work in “‘ the 
illustration of fine art.” The legatees consider, however, 
that even their additional donation will need supple- 
menting by the public if the institute is to attain its 
due importance. 


The exports of iron and steel during the past month 
show an increase of 80,916 tons, the value being 239,699. 
more. The increase is spread pretty generally over all 


descriptions, the largest individual increases being those 
in pig and in railroad of all sorts. Of the former, Russia 
an Sanne are prominent takers, and of the latter the 
shipments to Spain, the British East Indies, and British 





North America are particularly noticeable. Of tinplates 
the quantity is 37,418 tons, compared with 34,041 tons, 
the increased shipments having gone to the United States. 
Coal shows similar figures to those of previous months of 
this year—a large increase of quantity, but a considerable 
decrease in value. The increased quantity is well spread 
over all countries. 


The Sandviken Engineering Company, Sweden, has 
recently forwarded some interesting exhibits to the 
Chicago Exposition, comprising a hot rolled steel plate, 
187 ft. long, 12 in. broad, 3? millimetres thick, weighing 
some 1140 lb. There has also been sent a piece of steel, 
similar to the one from which the hoop in question has 
been rolled, its dimensions being 4 ft. 10 in. long, 12 in. 
broad, and 6 in. thick. The Sandviken Company has 
also sent a cold-rolled steel band 650 ft. long, 12 in. broad, 
and weighing about 430 lb., the thickness being only 14 
millimetres. A further exhibit consists of a hardened, 
toothed, and polished band-saw, 220 ft. long. 12 in. broad, 
2 millimetres thick, and weighing about 675 lb. This 
band-saw is over four times as long as the longest 
American 12-in. band-saw. 


The Board of Trade returns for the past month are 
fairly satisfactory, but it must be remembered that the 
Whitsun holidays fell in June last year. The figures show 
that the imports are valued at 31,868,792/., which is 
less than the total of June, 1892, by 908,687/. or 2.7 per 
cent. ; while the exports of British and Irish produce 
amount to 18,785,271/., which is more than for the corre- 
sponding month of last year by 714,953/., or 3.9 per cent. 

he exports of foreign and colonial merchandise also 
were of greater value, being 4,796,015/., compared with 
4,648,2607. The decrease of the imports is mainly to be 
found in articles of food and drink, metals, timber, and 
chemicals; but in oils, raw materials for textiles, seeds, 
and manufactured articles increases of value are shown. 
As regards the exports of British and Irish produce, 
apparel, machinery, and raw materials (principally coal) 
are less than for June, 1892, but in all other classes of 
goods the values are greater. 


The Glasgow Corporation propose to organise a 
municipal system of telephones, the belief being that the 
annual rent might be reduced to 5/., whereas it is at 
present 10/. and upwards per user. In Canada on some 
sae the rates are as low as 4/, per annum; in 
Holland they range from 2/. 10s. to 6/.; in Gothenbur; 
from 3/. 63. to 6/. 10s., according to the service given ; an 
in Melbourne the charge is 64. In Stockholm, which has 
two very complete telephone systems, one being in the 
hands of the State authorities, the charge is only 
4l. 8s. 11d. per annum, which covers free conversation 
within a radius of nearly 40 miles, and the service is a 
very superior one. It is interesting to note that Stock- 
holm, with its population of 228,000, has upwards of 
8000 users, while Glasgow, with a population of 814,000, 
has not more than 3500—there. being one subecriber to 
every 27 inhabitants in Stockholm, while there is only 
one to every 230 in Glasgow. 


Mr. Samson Fox, addressing the convention of the 
Master Mechanics’ Association in America recently, de- 
scribed the manufacture of firebox steel. Purity of materials 
was insisted on. The plate, he said, should have about.11 
per cent. of carbon for }-in. plate, with a little more for 
thicker plates. They might put from .50 to .55 of ferro- 
manganese into it, but they should get sulphur and phos- 

horus down to as lowas .04 to .05. At Leeds they pre- 
erred to hammer the ingot, reducing it from about a 
15-in. thick ingot down to about 5 in., after which special 
care had to be taken in heating. In testing the amount 
of carbon, they took a known weight of a chemically pure 
iron, or a known weight of steel with a known quantity of 
carbon. The pure iron was dissolved in acid anda known 
weight of water mixed with it, which produced a rather 
crimson-coloured liquid. More water added brought it to 
yellow. Anequal weight of the material to be tested was 
similarly dissolved, water being added to assimilate the 
shade of colour to that of the pure iron, and the differ- 
ence in the water on the scale of the tubes indicated the 
difference in the amount of carbon. 


Mr. L. Hewitt, in a paper read before the North-East 
Coast Institution of Shipbuilders, describes anelectric drill- 
ing machine used for ordinary work and for rimering out 
holes on ships. The motor is entirely encased in a cast- 
iron box, the commutator brushes and working parts being 
thus thoroughly protected. At the end of the motor 
spindle a slipping coupling has been provided, which pre- 
vents any possibility of the motor being stopped through 
too much pressure being put upon the drill, and damage 
from any excessive current passing through the armature. 
The connection between motor and drill head is by a 
flexible shaft—a shaft for drilling 1-in. holes being of 
lj in. diameter—and it is protected by a leather cover- 
ing. The drill-head consists of a gun-metal box, in which 
there is a worm and wormwheel, the former attached to 
the flexible shaft, and the latter to the drill socket. A hand- 
feed is provided, so that the drill may be set up in the 
same way that a ratchet brace is fitted. The speed of 
the ¢rill can be regulated by suitably arranging the worm 
gear, but a special switch has also been provided for regu- 
lating the speed of the motor. 





Owens Cotteck, Mancuester.— Bishop Berkeley Re- 
searc’: Fellowships have been awarded by the Council as 
follows: H. B, Pollard, M.A. (Oxon), in Zoology; 
Albert Griffiths, M.Sc. (Vict.), in Physics; J. A. 
Harker, D.Sc. (Tubingen), in Physics; Bevan Lean, 
B.A., B.Sc. (Lond.), in Chemistry ; and a fellowship has 
been renewed to Stanley Dunkerley, M.Sc. (Vict.), in 
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The New Cunarders ‘‘ CAMPANIA” and “LU- 
CANIA;” and the WORLD’S COLUMBIAN 
EXPOSITION OF 1893. 


The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Ilustra- 
tions contained in the issue of ENGINEERING of 
April 2ist, comprising over 130 pages, with nine 
two-page and four single-page Plates, printed 
throughout on special Plate paper, bound in cloth, 
gilt lettered. Price 6s. Post free, 6s.6d. The ordi- 
nary edition of the issue of April 21st is out of print. 


NOTICES OF MEETINGS. 

INTERNATIONAL MARITIME CoNGRESS, LoNDON, 1893.—Meetings 
at the Institution of Civil Engineers, Great George-street, West- 
minster. Tuesday, July 18, 10.30 a.m., general meeting of Con- 
gress; address by the President, Right Hon. Lord Brassey, 
K.C.B. 2 pm., meeting of Section I.; chairman, Right Hon. 
Lord Swansea. Papers to be discussed: ‘‘Construction of 
Breakwaters,” by Baron Quinette de Rochemont;” ‘‘ Recent 
Breakwaters and Sea Defences in Italy,” by Chev. L. Luiggi; 
‘* Breakwaters and Harbour of Middelgrunden,” by Captain P. 
Hansen ; ** Harbour and Breakwater of Copenhagen,” by Mr. H. 
C. V. Miller; ‘*Monolithic Construction of Sea Works under 
Water by Cement Grouting,” by Mr. W. R. Kinipple. 2 p.m., 
meeting of Section IV. ; address by Vice-Admiral P. H. Colomb, 
president of thesection. Papers to be discussed: ‘‘Compressea- 
Air Fog Signals,” by Mr. C. Ribiére; ‘* Ship Signal Lights,” by 
Mr. J. Kenward. Discussion, without paper, on ‘‘Communica- 
tion between Lightships and the Shore.”— Wednesday, July 19, 
10.30 a.m., meeting of Section II. ; address by Mr. Alfred Giles, 
Pres. Inst. C.E., president of thesection. Papers to be discussed: 
**The Docks of Bordeaux,” by M. H. Crahay de Franchimont ; 
‘The Equipment and Working of Ports (Marseilles),” by M. A. 
Guérard ; ‘*The New Docks of Antwerp,” by Mr. G. A. Royers ; 
‘‘Hydraulic Installation at the Port of Genoa,” by MM. L. Luiggi 
and E. Borgatti. 10.30 a.m., meeting of Section III. ; chairman, 
Lord Brassey. Papersto bediscussed: ‘‘ Ocean Passenger Steam- 
ships,” by Professor J. H. Biles; ‘‘Steam Communication with 
the Continent,” by Mr. A. K.Seaton. 2p.m., meeting of Section I.; 
chairman, Mr. C. M. Kennedy, C.B. Papers to be discussed: 
‘* Dredging the Mersey Bar,” by Mr. A. G, Lyster; ‘ Rock 
Dredging at Palermo,” by MM. Cimino and Verdinois; ‘‘ Mortar 
in Sea Works,” by Mr. R. Feret. 2 p.m., meeting of Section IV. ; 
chairman, Dr. John Hopkinson, F.R.S. Papers to be discussed : 
“**Feux-Eclairs,’ and the Physiological Perception of Instanta- 
neous Flashes,” by M. A. Blondel; ‘‘ Methods and Formule for 
Calculating the Luminous Power of Lighthouse Apparatus,” by 
M. Bourdelles.—Thursday, July 20, 10.50 a.m., meeting of Sec- 
tion II. ; chairman, Sir George B. Bruce, Past-Pres. Inst. C.E. 
Papers to be discussed: ‘‘The Port of Calais,” by M. A. Char- 
guéraud ; ‘The Port of Dunkirk,” by M. Paul Joly ; ‘* Lengthen- 
ing of Leghorn Dry Dock,” by M. J. Inglese. 10.30 a.m., meet- 
ing of Section III. ; address by Sir Thomas Sutherland, K.C.M.G., 
M.P., president of the section. Papers to be discussed: ‘‘ Sand 
Pump Dredger for the Mersey,” by Mr. A. Blechynden; “‘ Trans- 
port of Oil in Bulk,” by Mr. J. Fortesque Flannery. 2 p.m., 
meeting of Section I. ; chairman, Mr. James Abernethy, Past- 
Pres. Inst. C.E. Papers to be discussed: ‘‘Ports on Sandy 
Coasts,” by M. V. E. de Timonoff ; ** Ports on Sandy Coasts,” by 
Mr. P. Demey ; ‘The Lido Entrance of the Port of Venice,” by 
Mr. C. Spadon. 2 p.m., meeting of Section IV.; chairman, Pro- 
fessor W. Grylls Adams, I'.R.S. Papers to be discussed: ‘‘Illu- 
mination of Estuaries and Rivers,” by Mr. W. T. Douglass; 
‘‘Harbour Lights, Buoys, and Beacons in Italy,” by M. D. Lo 
Gatto ; ‘‘ Researches as to Continuous and Alternate Electrical 
Currents for Lighthouse Purposes,” by M. A. Blondel.—Friday, 
July 21, 10.30 a.m., meeting of Section II. ; chairman, Sir Robert 
Rawlinson, K.C.B., V.-P. Inst.!C.E. Papers to be discussed : 
‘The Docks of London on the North Side of the Thames, and 
their Appliances,” by Messrs, R. Carr and F. E. Duckham; 
‘*Surrey Commercial Docks,” by Mr. J. A. McConnochie ; ‘‘ The 
Port of Havre,” by M. H. Vétillart ; ‘‘ Newport Alexandra Dock,” 
by Mr. W. S. Smyth. 10.30 a.m., meeting of Section III. ; 
chairman, Dr. Wm. Anderson, F.R.S. Papers to be discussed : 
‘* Marine Boiler Construction,” by Mr. C. E. Stromeyer ; ‘‘ Ship- 
owners and Shipbuilders in their Technical Relationships,” by 
Mr. A. Denny. 2 p.m., meeting of Section I. ; chairman, Lieut.- 
General Sir Andrew Clarke, G.U.M.G., C.B.,C.LE. Papers to be 
discussed: ‘ Theodosie Harbour Works, Crimea,” by M. Brandt ; 
“La Guaira Harbour Works, Venezuela,” by Mr. A. E. Carey; 
‘* Harbours and Ferry System of Denmark,” by Mr. A. E. Carey. 
2. p.m., meeting of Section IV. ; chairman, Professor Sir Robert 
S. Ball, F.R.S. Papers to bediscuesed: ‘‘ Recent Improvements 
in Lighthouses,” by Mr. D. A. Stevenson; ‘‘ Efficiency of Recent 
Gigantic Lighthouse Apparatus compared with Electric Light,” 
by M. D. Lo Gatto; ‘‘ Lighting and Light Dues in the Red Sea,” 
by Commander G. Hodgkinson, R.N. 
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THE RATING OF MACHINERY IN 
. FOREIGN COUNTRIES. 

In reply to acircular letter issued from the Foreign 
Office, forty-four of our consular officers in Europe 
and the United States have forwarded replies as to 
exemptions in foreign countries ‘‘from rating and 
taxation of manufactures and machinery used in 
manufactories,” and these replies have now been 
issued as a Government Return. If the replies 
sought were intended to assist in elucidating the 
difficult problem of the rating of machinery in this 
country, they are useless, although, perhaps, in- 
teresting. It is questionable if the consular officers 
clearly understood what was required of them. 
There is no desire in this country for the complete 
exemption of machinery. The purpose of the Bill, 
which has been before the House for several years, 
and has had to take a position secondary to more 
popular subjects, seeks rather to define the con- 





siderations which should guide the valuator or 
assessor in arriving at the rateable value of a factory. 
Chattels are not rateable, but it is difficult 
to find a consensus of opinion as to what consti- 
tutes ‘‘ chattels.” The Court of Appeal, in a test 
case, declared that the value of premises must be 
considered in connection with ‘‘things there for 
the purpose of making them fit for the particular 
purpose for which they are used”—a definition 
which is presumably wide enough to include all 
plant. A dwelling - house would not be ‘fit 
for the particular purpose for which it is used,” 
except with the assistance of furniture, ‘* the 
things” in the legal definition. Are they rate- 
able, or chattels within the meaning of the 
1840 Act? Again, the engine could not be 
erected without hand tools used by the engineer. 
Many other instances might be cited to show that 
the definition given is much too wide, if chattels are 
to remain free from rates—a loom, for instance, is 
as movable as any ‘‘ chattel,” yet is indispensable 
in a weaving mill. In Scotland the Valuation Act 
declares ‘‘landsand heritages ” to ‘‘include all machi- 
nery aftixed to such,” and the court has decided that 
it is only machinery, so affixed that it cannot be 
detached without injury to itself or the premises, 
which can be taken into account in getting at the 
rateable value. This is what the promoters of the 
Rating of Machinery Bill wish to make law in 
England as well. And if our consular officers, 
instead of being asked if machinery was exempted 
from taxation, had been required to define the 
practice in their districts in arriving at what 
should and what should not be valued for assess- 
ment, some advantage would have been gained. 
Exemption takes place after the assessable value 
has been arrived at; what we want to know is 
as to determining the assessable value. How- 
ever interesting it may be generally, it is not 
germane to the point to know that some ship- 
building materials are exempted from the import 
duties at Stettin to enable the shipbuilders there to 
compete with British firms ; that the St. Gothard 
Tunnel was exempted from taxation while under 
construction ; that some industries in Hamburg 
have the advantage of exemption from export 
duties, and that the material for the Sardinian Rail- 
_~ of English construction was admitted free of 
uty. 

The only instance out of the forty-four in which 
the report indicates an appreciation of the purport 
of the request is in the case of France, and it is 
due probably to appreciation of the intention 
indicated by the circular letter rather than to its 
wording. There is in France some measure of 
uniformity, since there is comparatively little 
local taxation, the departments and communes 
getting a share of the four direct State taxes in 
increments levied under the provisions of the Law 
of Finance voted annually by Parliament. The State 
taxes manufactories and machinery both for itself 
and for the departments and municipalities. Our 
consul at Rouen remarks that this system of direct 
taxation lends itself in a peculiar degree to a delicate 
differentiation ; and where an industry is weak and 
suffering, yet powerful enough to make itself heard 
and felt, relief may be given by aslight readjustment 
without any disturbance of the whole system. The 
English system is regarded by the French legislator 
as too rude and simple, a general assessment upon 
the rental being too unequal, since the manufac- 
turer requiring vast buildings and plant is some- 
times taxed ‘‘out of proportion to, and outrageously 
beyond the banker or stockbroker, who may be 
turning over millions in a few small rooms.” ‘This 
differentiation is obtained in connection with the 
*‘patent tax ;” but we need not enter into the 
question now, since it does not concern the deter- 
mining of what machinery should be assessed. 
Generally there are only two characteristic and 
important exemptions to which French manufac- 
tories and machinery are entitled—from the door 
and window tax of 2s. percent. on the net revenue 
of house property, and from the tax on movable 
property. In this latter,a distinction is made between 
such plant as looms and spinning frames, which 
are exempt, and boilers and ‘‘stationary”’ engines, 
which are not exempted. In this latter instance, 
too, are included flies and rolling machines of a 
paper mill, and the turbines of a flour mill. It is 
to be regretted that more detail was not given as to 
the two classes here indicated and, if possible, 
the line of demarcation. Generally this tax is levied 
on two-thirds of the net rental at ten years’ valua- 
tion of the works, including all machinery except 
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such as is not readily removable. It is clearly 
stated that the tax is chargeable absolutely on the 
net rental of the building which contains the 
machinery, and not pro raté on the machinery itself. 
Factories are entirely exempted as regards moveable 
property tax until after the third year, but the 
exemptions we have referred to are counterbalanced 
in large measure by the tax on ‘‘ patentes,” which is 
based in part on the number of hands employed and 
in part on the number of machines ; and by the 
tax on profits, which latter has recently been raised 
from 3 to 4 per cent. per annum. 

It is of little importance to know that there are 
no exemptions of machinery from taxation in Bel- 
gium and Germany, since we are not told what con- 
stitutes rateable plant. As to Italy, our consul at 
Rome states that manufactories are subject to the 
tax on buildings ; and buildings used for industrial 
purposes, and provided with tixed machinery, are 
taxed on two-thirds of their rental, while ordinary 
buildings pay three-fourths. Generators of motive 
power, and the machinery and plant necessary to 
transmit the motive power, so far as these are 
fixtures, are considered as attached to or forming 
part of the building. The appliances of transmis- 
sion and the machinery employed to do the work 
are excluded from the provision. This appears 
clear enough, but the matter is confused by the 
statement later that ‘‘it follows that no exemption 
from taxation of manufactures or machinery used 
in manufactories, can be granted.” It all turns on 
the question as to what are ‘‘ fixtures.”” The manu- 
factories become subject to taxation three years 
after they have started, whereas ordinary buildings 
begin to pay taxes two years after they are inhabit- 
able. In Switzerland there is no exemption, 
but in some of the cantons special terms, almost 
nominal charges for land, water power, &c., are 
made to foster industries. 

In some of the consular districts of Austria, asin 
Vienna, no exemptions exist ; but in others, as in 
Trieste, exemption is made in the case of such 
industries as are altogether new, and which do not 
interfere or clash with the interests of those already 
established in the Austrian Empire, or in such cases 
where those already in existence are not sufficient 
to meet the public demand. In addition, several 
considerations are granted throughout Austria-Hun- 
gary. The law passed in 1881 exempted new fac- 
tories meeting modern technical requirements from 
payment of the tax levied on the earning and on the 
profits of limited liability companies, which some- 
times is 10 per cent., from the general income tax 
as well as municipal taxes, and also from stamp 
duty on purchase and conveyance of ground and 
the formation of companies, while buildings and 
workmen's free houses were exempted from house 
duty. In eight years this Act encouraged the es- 
tablishment of 191 industrial undertakings and 271 
agricultural distilleries, and the Government de- 
cided to extend the provisions of the law in 1890. 
By this extension right is granted for the lawful 
expropriation of ground lying fallow and not used 
for scientific or public purposes, while exemption 
from the duty on transfer of factory buildings is also 
granted, and all materials, machines, and parts of 
machinery required forconstruction, enlargement, or 
equipmentarecarried on State railways at actual cost. 
These privileges continue for fifteen years from the 
time they are first granted, and new factories may 
claim them to the end of 189), the Minister of Com- 
merce, Agriculture, and Finance determining the 
qualification of the factory for the benefits autho- 
rised under the Act. The Act in 1890 encouraged 
the establishing of thirty-six industrial undertak- 
ings and thirty-five agricultural distilleries. In the 
same year an Act was passed determining that in 
the case of a bank with 430,0001. capital, the profits 
up to 6 per cent. were to be exempt from stamp 
duties and fiscal dues incident to the formation 
of the company and from the general income tax 
and municipal and local rates. 

As to practice in America in determining what is 
chattel machinery or otherwise, no information is 
afforded ; but, as in Austria and Switzerland, many 
evidences are given of the belief that exemption 
rather than augmented burdens tends to develop and 
increase manufactures. The difficulty is to over- 
come local jealousies, and frequently exemptions 
have to be rescinded, as in Virginia, owing to the 
dissatisfaction of old establishments. The State 
Legislatures seem to have a free hand, and while 
in some cases, as in Texas, exemptions are 


strictly prohibited, in others, as in Kentucky, 
Louisiana, 


Vermont, and New Hampshire, 








the practice is encouraged. In Baltimore City, 
for instance, the exemptions of manufacturing 
plant last year amounted to over 300,000/. In Ver- 
mont, works with a capital of 200]. are exempt from 
taxation for five years, and in New Hampshire 
new manufacturing establishments are exempted 
for ten years; while in Louisiana the advantages 
gained from a similar arrangement accorded to 
specified manufactures, equivalent to a bounty of 
3 per cent., resulted in the time being extended to 
twenty years. In South Carolina, however, this 
ten years’ exemption arrangement was departed 
from after four years. In the North-Western 
States many cities exempt works from taxes. It is, 
indeed, the practice for towns to offer to projected 
works special terms for land and exemptions ; and 
as the consul at Philadelphia reports, ‘‘ Munici- 
palities are made to thrive, property increases in 
value, they become more populous, and. benefit the 
wage-earner.” An instance of this competitive 
bidding comes from Manchester, in Connecticut, 
where an electric light company chose that city 
for their works, being exempted from town taxes 
for five years. In this country the opposite 
process is at work; and it does not require great 
perception to see that it affects the competition 
for trade in the markets of the world. 





THE NILE CORVEE. 

In his recent article in the Nineteenth Century, Mr. 
Wilfred Blount excepts the irrigation officers from 
the general dislike which, he says, is felt for us by 
the Egyptians. Beyond all doubt and cavil they have 
done a great and notable work, and have added to 
the resources of the peasant, the landowner, and 
the State. But they have had to use the means 
they found ready to hand, that is, the corvée. 
It has been commonly supposed that since 1882 
an immense burden has been lifted from the 
backs of the poorest and most miserable of the 
population by the abolition of forced, unfed, and 
unpaid labour. Lord Cromer’s language in 1891 
on this point seemed to be explicit. Long prior to 
1882, when, as Major Baring, he had been called to 
advise the ex-Khedive Ismail, a measure of re- 
form had been introduced which prevented the use 
of unpaid, compulsory labour by the State, except 
for certain well-defined objects. The clearance of 
silt in the deep canals of the Delta was effected in 
the winter months; the protection of the Nile 
banks during flood required an army of over 100,000 
men each year in August, September, and October. 
This forced labour has always been called corvée. 
‘The corvée is the name given to the forced 
labour which, from time immemorial, has been 
annually employed to clear the canals, and 
strengthen the dykes of the basins during 
winter and summer, and to guard the banks 
during flood. While there was nothing but basin 
irrigation in Egypt, the system was not a bad one, 
as during the working months there was absolutely 
nothing else for the agricultural population to do, 
except repair the dykes, clear the canals, or protect 
the banks. The whole community was interested 
in the canals supplying water to the basins, and 
the burden of insuring this fell properly on all. 
With the introduction of summer canals and 
summer irrigation, in the time of Mehemet Ali, 
abuses began to creep in. The whole agricultural 
population was employed to clear the deep summer 
canals, though only a limited number were in- 
terested in them.” (Willcocks, ‘‘ Egyption Irriga- 
tion,” page 272, 1889.) 

‘*The corvée were expected to work about nine 
months per annum: for the six months from 
January 15 to July 15 they worked at canal clear- 
ances and repairs of banks ; for the three months 
from August 1 to November 1 they guarded the 
Nile banks ” (Willcocks, page 274). The corvéable 
population was, according to Government returns, 
733,000, or 12 per cent. out of a total agricultural 
population of 6,070,988. After 1878 there was no 
longer a possibility of those abuses of the corvée 
which had given the name such an evil odour when 
Said Pasha employed it on the Suez Canal, and 
Ismail Pasha used it on the Ibrahimiyah. The ser- 
vice was not compulsory upon each individual ; it 
might be commuted. The Decree of January 25, 
1881, is in all respects a reasonable law, reflecting 
credit upon the English and French advisers who 
secured its passage. Not only could the peasant 
commute his labour tax, but the community could 
exercise the privilege collectively. Thus, in 1888, 
peasants in the Province of Menoufieh redeemed 


50,649 men ; in Gharbieh the fellaheen commuted 
the labour of 18,877 men, and the State Domains 
paid redemption money for half their tenants.” 

This money was not paid to the Treasury in 
Cairo. It formed no part of the general budget. 
Is was carefully stipulated in Article X. that: 
‘*The sums received in each province as corvée 
commutation shall be entered in a special register 
and deposited in the treasury of the province, 
and held at the disposal of the Minister of Public 
Works. These sums can be spent on those works 
only which have for their aim the reduction or the 
suppression of forced labour.” 

It was one of the most important considerations 
urged upon Mehemet Ali by the promoters of the 
barrage that if the water at the neck of the Delta 
were headed up 14 ft., the clearance of silt would 
be reduced to a minimum. ‘‘ The first tangible 
relief to the corvée came in 1885, when the Irriga- 
tion Department exerted itself to reduce the work 
to a minimum both by holding up the water in the 
Nile to a higher level in summer (by the barrage) 
and by working to levels” (Willcocks, page 274). In 
1890, therefore, it is not surprising to learn that with 
a grant from the Treasury of 400,000/., and this re- 
duction of work due to the high level maintained at 
the barrage, no necessity existed for calling out any 
part of the corvéables from January toJuly. In 
1884 this labour appears to have been 85,000 men 
working for sixty days. There is a correspondence 
in one of the Blue-Books between Lord Cromer and 
the English Commissioner of the Public Debt 
Office, which casts a side-light upon this total sub- 
stitution of contract labour for the alternative 
system eg 4 in force. The abolition of the 
courbash had, it appears; made it impossible to 
get the peasants to work in winter without pay- 
ment. 

Nothing whatever had been done in 1890 to 
that part of the corvée work performed from August 
to November. The corvéables had never enjoyed 
the right of commutation, and this form of forced, 
unfed, and unpaid labour remained. It was, in- 
deed, increased, as a natural and inevitable con- 
sequence of an increased amount of bank to be 
protected, due in part to the silting up of the deep 
summer canals which had formerly relieved the 
strain on the Damietta and Rosetta branches ; and 
the increased surface of summer irrigated cotton 
fields now substituted for the inundated areas. 

In 1891 Lord Cromer said: ‘‘Sir Colin Scott- 
Moncrieff writes to me that previous to 1883 the 
whole of the earthwork in the clearance and 
repairs of canals and embankments was effected by 
the forced, unpaid, and unfed labour of the 
peasantry. In 1884 this labour amounted to 
85,000 men working for sixty days. In 1890, for 
the first time, perhaps, in all history, there was no 
corvée in Egypt” (‘‘ Egypt,” No. 3, 1891, page 3). 
Lord Cromer added elsewhere on his own respon- 
sibility: ‘*The corvée has been wholly abolished” 
(page 31). These words were taken to mean that 
there was no forced, unpaid, and unfed labour ex- 
acted from any peasant in Egypt during 1890, and 
that, like the abolition of serfdom in Russia, or 
slavery in the West Indies, no peasant could be 
compelled to work for the State, or for the benefit 
of others. No doubt, as in Italy, and, in fact, in all 
countries, the ultimate right remains in the State 
in times of emergency to compel every man to fight 
the battle of the community against any foe. The 
Egyptian Government might, therefore, haye been 
supposed to have reserved to itself the right to thus 
call upon its subjects to fight the hereditary enemy 
—the Nile—in time of dangerous flood. Even here, 
however, compensation would be expected to be 
given if the work for the public good involved 
serious personal sacrifice. Thus a recent writer, 
M. Felix Dubois, says in words widely quoted: 
‘*Such enforced labour as the Egyptian fellah is 
now called upon to perform is paid for.” 

This, however, is not the case. Lord Cromer 
says: ‘‘The Public Works Department is at pre- 
sent engaged in considering and working out a 
scheme as regards the payment of the corvée called 
out on the Nile banks during the flood ” (‘‘ Egypt,” 
No. 3, 1893, page 14). 

‘On June 16 in the House of Commons Mr. 8. Smith 
asked the Under-Secretary for Foreign Affairs whether 
any estimate had been given to Her Majesty’s Government 
of the probable cost to the Egyptian Treasury of carry- 
ing out this scheme for the payment of the Nile corvée; 
whether it was the intention of the Egyptian Government 
to employ foreed, unfed, and unpaid labour in the protec- 
tion of the Nile banks during the approaching inunda- 








tion; and whether he could state approximately the 
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number of men employed in 1892, the number of days’ 
work, and the amount contributed in labour to the 
Egyptian Treasury by their compulsory employment. 

“ Sir E. Grey replied that various estimates as to the 
probable cost of the scheme have been made, but no 
reliable calculation can be arrived at until experimental 
trials have been carried out on a small scale, and this it 
is now proposed to do. During the approoening inunda- 
tion the system hitherto in use will be followed, except in 
such district or districts as may be selected by the 
Egyptian Government for a trial of paid labour. We 
have no data which enable a reply to be given to the last 
part of the question, but the honourable member will see 
from the previous part of my answer that the Egyptian 
Government is anxious to collect accurate statistics with 
which to lay a foundation for future reforms.” 


In anarticle on ‘‘ Egyptian Irrigation,” published 
on page 18 of our last volume, we referred to this 
subject, and we received and published a letter 
from Mr. W. Willcocks, M. Inst. C.E., Director- 
General of Reservoirs, Egypt, declaring emphati- 
cally: ‘‘The corvée has been abolished. There 
is no more corvée.... The Nile guardians 
are called out in large or small numbers to patrol 
the banks and attend to them in flood time, and 
these are the men whom you have confused with 
the corvée proper. These guardians will always 
have to guard the banks in flood time when thee 
is danger. . . . If the State were to abolish these 
guardians, there would be a revolution in Egypt 
during a very high flood.” We cannot admit that 
there was any confusion on our part. Mr. Will- 
cocks says, ‘‘ There is no more corvée,” and Lord 
Cromer says that ‘‘a scheme for the payment of 
the corvéa” is under the consideration of the De- 
partment of Public Works. Mr. Willcocks himself, in 
his work on ‘‘ Egyptian Irrigation,” makes no more 
distinction between the clearance-of-silt corvée and 
the Nile corvée, than if they were two gangs work- 
ing by shifts in the same mine. ‘‘ They [the corvée] 
had to supply their own tools, such as spades and 
baskets ; they had toprovide their own commissariat, 
and during the winter'and summer they had to 
sleep on the ground, moving from encampment to 
encampment without any shelter, except that pro- 
vided by trees and shrubs. During the flood 
they built booths for themselves on the Nile 
banks, and had to provide at their own cost 
lantern: at intervals of 50 metres along the whole 
length of the Nile, on both banks” (Willcocks, 
page 274). Mr. Willcocks is well qualified to speak 
on Egyptian affairs, but he now draws a distinction 
between forced unpaid labour on the canals in the 
cool days of winter, and forced unpaid labour in 
the sweltering summer sun on the Nile banks, and 
the dangerous and arduous work of closing a deadly 
breach at midnight, which he had himself previously 
and correctly ignored. 

This is sufficiently clear from the following pas- 
sage, quoted textually, from his own book (page 282): 
‘*Up to the present the corvée on the earthwork 
maintenance have only been considered (sic) ; we 
now come to the protection of the Nile banks in 
flood. The Khedivial decree of August 6, 1885, 
contains the regulations on this subject. ‘ Khedi- 
vial decree of August 6, 1885: All those inhabitants 
who are bound to supply corvée by the decree of 
January 25, 1881, are equally bound to protect the 
banks of the Nile in flood.’” Forced, unfed, and 
unpaid labour is therefore exacted after August 15 
in each year down to the subsidence of the Nile, 
from the same class of peasants who were liable for 
the winter work. 

What the Nile corvée really is may be taken from 
the statements of other Egyptian officials. On Octo- 
ber 8, 1892, the Official Journal printed the following 
words: ‘‘Major Brown specially praises the 
Mudir of Beni-Suef for the excellent arrangements 
he has made, and the way in which the corvée has 
been worked.” On October 5 it was said that 
Major Brown was much dissatisfied with the work 
of the Kenah corvée. On October 10, 17,513 pea- 
sants, forced, unfed, and unpaid, were at work in 
the province of Minieh. Three thousand men 
were requisitioned from other districts, and com- 
pelled to work in the district of Chirbin. At a 
single point in Beherah 1300 corvéables were col- 
lected, and 1200 men ‘‘repaired a bank’’ in 
Menoufieh. On October 24, 1892, the Times said : 
‘Over a hundred thousand men have been 
employed on forced labour in watching and repair- 
ing the banks.” 

These men were driven to their work by blows. 
The case of Abd el-Sati el-Sarry is reported at 
length in the Official Journal. The Khedive, on 
September 29, 1892, personally investigated a 
complaint that an old man had been beaten because 





he had refused to join the serf-gang, alleging that 
three out of six male members of his family had 
been already impressed. The village chief admitted 
the truth of the statement, but urged in his own 
defence the compulsion under which he himself lay 
to complete the numbers requisitioned by the Public 
Works Department. Major Brown has shown else- 
where that the system gives rise to bribery and 
favouritism, and that this State-forced, unfed, and 
unpaid labour is a contribution to the Egyptian 
Treasury from the very poorest class. 

‘*The assembly of each province will select four 
notables, who, presided over by the executive engi- 
neer of the district, will form a commission for 
judging delays and contraventions on the part of 
the village headmen or the corvée. Any head of a 
village or district, or any notable who neglects to 
supply the number of men required for his section, 
or who is absent from his post, or who quits it 
without permission, is, within the twenty-four 
hours, to be judged by the commission, and con- 
demned to an imprisonment of not less than twenty 
days or over three months, and toa fine of not less 
than 21. or over 201.” 

A ‘‘notable” is a man conspicuous for his terri- 
torial wealth and influence ; the head of a county 
family. There are notables with incomes reckoned 
by thousands, which many squires and noblemen 
would be glad enough to possess. With such a law 
in England, the Duke of Devonshire could not leave 
Chatsworth, or the Marquis of Salisbury run up to 
town from Hatfield, for three months in the year, 
without the permission of the Board of Agricul- 
ture. The executive engineer of the district is 
a native, without means or social standing. He is 
invested by this law with magisterial powers. 
There is no provision for an appeal. There is no 
code regulating with reasonable detail the duties to 
be performed ; no register is kept of the corvéables 
by which their turn in the conscription is fixed. 
The ordinary tribunals are thus suspended, each 
year, for three months, as respects two classes of 
the agricultural community—the landed proprietors 
and the corvée. It will be observed, with regret, 
that this decree bears date in 1885. It was, there- 
fore, introduced after the control of the Public 
Works Ministry had been put into English hands. 
Nor did it replace any previous decree, so far as 
we are able to learn. It cannot be reconciled 
with English ideas of justice. 

No doubt it is the honest intention of the English 
administration that all forced unpaid labour, whether 
technically the corvée or not, shall be ultimately 
entirely abolished, but Lord Cromer expressly 
states in the Report of 1893, that in order to 
remove any misapprehension he desires to say that: 
‘* Forced labour still exists.’”’ He also shows, as 
we have pointed out, and as Mr. Willcocks will 
concede, that this forced labour is unpaid, and 
known as corvée. In short, the statement made 
in 1891, which gave rise to this misapprehension, 
was due to the use of unguarded terms, which did 
not adequately describe the limited extent of the 
change which had in fact taken place since 1882. 





TEMPERATURE-ENTROPY DIAGRAM. 

Proressor J. Boutvin, of the University of 
Ghent, has recently contributed to the geometry of 
the temperature-entropy diagram a graphic method 
of converting the heat breadths on the new diagram 
into volume lengths on the peevee diagram. In 
Fig. 2 let the heat cycle be A, B, 8, S, 8,8, A,, 
steam. If the expansion had heen adiabatic the 
path would have been B, B,, and the path 8, 8, 8, 
indicates that there has been loss of heat by con- 
duction during expansion. According to the first 
law of thermodynamics, 

, AS=2. @P, 
J dt 
where v is volume, J the mechanical equivalent of 
heat, p pressure, and ¢ temperature. Now J is 
constant, therefore v must be proportional to 
as+? 
dt 

The values of d p/d t for steam, for each degree of 
temperature, are given in Zeuner and in Saint- 
Robert. In Fig. 1 if AS be the heat-breadth of 
the cycle at any temperature, and if A C=d p/dt to 
any constant scale, and if C D be a perpendicular of 
constant length, then the straight line drawn 
through A and D will cut the perpendicular from 8 
in H, and S H will be proportional to the volume 
length on the peevee diagram. It will not signify 





what are the units in d p/d t, since a set of propor- 
tional volume lengths only is what is wanted. This 
construction amounts to saying that the volume 
lengths are proportional to 

AS+%P 

dt 

and generally the slide rule will be more convenient 
than the graphic determination of v. 

Professor Boulvin’s diagram is shown by Fig. 2. 
Here the lines, such as A H in Fig. 1, are drawn 
permanently for certain temperatures from the 
temperature line 0 deg. Cent. from the vertical 
projections of A, A,, &c., to 1, 2, 3, &e. 
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The curves drawn from B, B, B, B, are curves of 
constant volume. By Boulvin’s method the d p/dt 
inclined lines 1, 2, 3, &c., are cut by a horizontal 
line for any required volume, and the points of 
intersection are run up to the corresponding tempe- 
rature lines for corresponding points in those curves. 
Otherwise, a curve of constant volume is one whose 
heat breadth at any temperature is a constant 
multiple of d p/d t for that temperature. With the 
help of a slide-rule the heat breadths can therefore 
be read off at once from a table of d p/d t. 

For a rough approximation to d p/dt the arith- 
metical difference of pressure per degree of 
temperature may be taken from a table of steam 
pressures. 

The peevee diagrams for adiabatic expansion 
B, B,, and for diabatic expansion B,S,.8,, are 
shown in Fig. 2, the volume ordinates being pro- 
jected from the intersections of the d p/dt sheaf of 
lines as has been explained. 

The temperature-entropy diagram here exhibited 
may be said to be a repetition of the sketch diagram 
given on page 302 of ‘‘ Cotterill on the Steam 
Engine.”  Cotterill’s diagram is, however, merely 
a blackboard sketch, without regard to scale, and 
the curve of constant volume has the curvature 
reversed. To this, attention is drawn in Professor 
Boulvin’s paper. The nature of the curve, and the 
principle according to which it has been adopted to 
represent the exhaust action, is, however, as clearly 
explained by the earlier writer as it is now by 
Boulvin. That Cotterill’s diagram is merely a 
sketch is obvious, for, by scale, the initial tempera- 
ture of the steam would be about 1350 deg. Fahr. 
absolute. Professor Boulvin’s curves are correctly 
drawn. We may say here that when curves of con- 
stant volume are drawn on a temperature-entropy 
diagram, the volume lengths for any cycle can be 
traced therefrom on to a peevee diagram on tracing 
paper when appropriately applied without addi- 
tional graphic construction. We do not add this 
to the present diagram, as it might lead to confusion 
of interpretation. This is only another way of 
applying Boulvin’s method. 
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THE INSTITUTION OF NAVAL 
ARCHITECTS. 

Tue summer meeting of the Institution of Naval 
Architects is being held this week at Cardiff, and 
appears likely to prove, at the time of writing, the 
unqualified success anticipated, if we may judge 
from the completeness of the arrangements made, 
the promise of support by members, and lastly, 
though by no means least, the cordiality of the wel- 
come extended by the warm-hearted people of the 
South Wales capital city. There was but one unfor- 
tunate incident in the opening proceedings—the 
absence of the new president, Lord Brassey, who 
was weather-bound in his yacht somewhere down 
on the south coast. His place was, however, ably 
filled by Sir Nathaniel Barnaby, who occupied the 
chair on the first day of the meeting. 

Onthe members assembling on Tuesday last, the 
11th inst., in the Town Hall, they were welcomed 
to Cardiff by the Mayor, Mr. W. E. Vaughan, and, 
after the usual complimentary speeches, proceeded 
to business under the presidency—as we have said 
—of Sir Nathaniel Barnaby. 


Ow STEAMERS. 


The first paper on the agenda was a very inte- 
resting contribution by Mr. B. Martell, entitled 
‘*On Points of Interest in the Construction and 
Repair of Vessels Carrying Oil in Bulk.” This 
paper is a valuable contribution to the Transac- 
tions of the Institution, and has a_ bearing 
wider than its title would suggest. It gives 
what are principally wanted by the naval architect 
who has got beyond his text-book, namely, details 
of construction. These details are not only ap- 
plicable to oil steamers, but are characteristic of the 
perfeciion for which all designers should strive, 
the necessity for which is made manifest by the 
higher needs of that specialisation which is typical 
of modern practice. We commence the publication 
in extenso of this paper on another page, and will 
therefore at once proceed to the discussion. 

Mr. Heck was the first speaker. He considered 
that the most important point in the paper was the 
public confession made by the author that oil 
steamers were not constructed with adequate 
strength for the work they were sometimes called 
upon to do. Mr. Martell had pointed out the 
danger that might arise from unnecessary local 
strains brought on the structure by owners being 
anxious to carry as little water ballast as possible, 
in order to reduce the expense attending the filling 
and emptying, and to insure a faster passage with a 
vessel drawing a less draught of water. It had been 
urged that much of the damage vessels sustained 
had been owing to the practice of running up an 
empty tank when a vessel was at sea encountering 
rough weather. The enormous strains occasioned 
by a heavy body of moving water, under the 
circumstances referred to, had been, Mr. Martell 
had said, placed before those navigating such 
vessels, but it was well known that in many 
instances the practice is still maintained. The 
prospect of making a quick passage with a compara- 
tively light vessel may be thought by some to be 
worth the risk of being compelled, on account of 
deficient stability, or to alter the trim, to run up 
an additional tank when the vessel is at sea, but 
the author of the paper thought that the large sum 
likely to be involved in having to repair damages 
would not be to the benefit of the owner. Mr. 
Heck had conversed with captains of steamers on 
this point, and the view had been expressed that 
if the tanks were not made strong enough to be 
filled up at sea, they ought to be improved in this 
respect. Mr. Heck apparently supported the cap- 
tains in their contention, but he pointed out that 
the best practicable way to give a substantial 
increase in strength was to make the tanks smaller. 
That was at once the easiest and cheapest manner. 
The speaker contended that putting the machinery 
amidships was bad practice, as it offended against 
the rule that pointed out the necessity of isolating 
the machinery from the oil tanks. In the case of 
collision, oil would be extremely likely to find its 
way into the stokeholds, even if it did not under 
ordinary circumstances. 

Mr. West, of Liverpool, was the next speaker. 
He quoted the passage of the paper in which the 
author had expressed a hope that the premiums of 
insurance on oil steamers would be brought to 
more manageable proportions. It must be remem- 


bered, however, the speaker said, that in oil 
steamers there were the dangers incidental to 





ordinary steamers, and in addition those due to 
such causes as the author had referred to— 
incidental to a fluid cargo—and the danger of fire 
or explosion. These additional risks were, he was 
glad to say, being brought within more manage- 
able proportions. Some years ago the speaker, in 
a paper read before the Institution, had urged the 
necessity of additional rivets in certain positions in 
ship construction, and he was glad to see that 
Mr. Martell was now supporting the case he then 
put forward. It was certain that the strain, to 
which he had then referred, existed, otherwise 
the author would not advocate the steps he did 
with regard to riveting. The speaker agreed with 
much that had been advanced by the author with 
regard to the best form of rivet ; but the plug- 
headed rivet nevertheless had an advantage when 
the holes in the plate were fair and truly conical, 
for in that case closing the rivet gave a better 
chance to make it tight in the hole. The pan- 
headed rivet, however, had the great advantage in 
bringing the plates closer together. In regard to 
running these oil steamers in water ballast, it was 
the custom to fill alternate tanks, and that perhaps 
was necessary with the present arrangement, 
although Mr. West said it was a procedure that 
put excessive strains on the structure in bad 
weather at sea, and in order to overcome the difli- 
culty, he would advocate fitting a watertight flat 
in the tanks, so that the water might be confined to 
the bottom, and thus carry continuous water 
ballast, yet have no more weight than when the 
alternate tanks were filled. 

Mr. Swan, of Newcastle, speaking as one who 
had designed a large number of oil steamers, said 
that owners and captains of vessels were apt to 
treat these vessels in a very different manner to 
ordinary craft. For instance, in docking he had 
known 1000 tons of water ballast to be put into the 
tanks to trim the vessel. No doubt it was necessary 
touse water ballast as the vessel settled on the blocks 
to get the trim, but the water should be removed 
as the dock was emptied. With regard to the filling 
and emptying of tanks at sea, to which the author 
had drawn attention, he could give an instance of a 
vessel in which every place where water could be 
pumped out had been emptied, and in another case 
2000 tons of water more than had been intended 
had been pumped in. Another instance mentioned 
by the speaker was that in which every compart- 
ment had been twice emptied and filled during a 
voyage across the Atlantic. The difficulty in respect 
to determining the cause of mishap was to find out the 
truth as to what had occurred. They had had ships 


running for six years, and not six rivets had been | Pp 


replaced in them ; other ships, sister vessels, had 
been constantly under repair. It depended upon 
the way in which the ship was treated what her 
record would be. In speaking of the different 
form of rivet, we gathered that Mr. Swan preferred 
the plug rivet. In the illustrations which accom- 
panied the author’s paper an example was given of 
plug-headed rivets not properly closed, so that they 
did not fill the hole (see Fig. 4, page 66). Mr. 
Swan said that, as a matter of practice, they did 
not meet with such examples in the ships built by 
the firm with which he was connected (Armstrong, 
Mitchell, and Co.). He objected to the pan-headed 
rivet because it was not possible to caulk it if 
necessary. The author had referred to the neces- 
sity of providing for longitudinal strength in these 
vessels, and Mr. Swan said that he was now work- 
ing side stringers continuous in the manner re- 
ferred to by the author. In further reference to the 
way in which these ships were handled, he would men- 
tion a case in which a compartment had been pumped 
out without the air cock being opened, and the deck 
had thus been brought down 3in. by the atmospheric 
pressure. In view of these circumstances, he quite 
disagreed with Mr. Heck, for he did not see how it 
would be possible that the ships should be made to 
stand any usage to which they might be subjected. 
Mr. West had spoken of using watertight flats. 
They had adopted this plan in working in a lower 
deck, and the result had been as Mr. West had 
foretold ; but there was the objection of extra 
complication, greater weight and expense, and 
moreover it afforded places for the oil to lodge 
upon when the cargo was pumped out. 

Mr. Martell, in replying to the discussion, said 
he hoped when Mr. Heck was next sitting in the 
saloon chatting with captains, that he would 
attempt to instruct them rather than let them lead 
him. He really could not see where the necessity 





arose for running up tanks at sea, unless, indeed, 





the tank leaked, which was a very unlikely circum- 
stance, seeing the great pains taken to make the 
work good. The trim should be known before the 
ship started, and the tanks should be filled in 
smooth water in port. The device of a hori- 
zontal division in the tanks had the advantages 
claimed by Mr. West, but it also had the 
drawbacks pointed out by Mr. Swan. With 
regard to additional strength of compartments, he 
would point out that the tendency was to increase 
the size in order that the tanks might be made avail- 
able for carrying cargo back. Lloyd’s took 24 ft. asa 
fair size for the tank, but anything above that they 
required additional strength. Mr. Swan had said 
that he had no experience of the plug-headed rivet 
not fitting the hole in the plate; but, unfortu- 
nately, some other builders were not so happy in 
this respect. He would, however, venture to advise 
Mr. Swan on one point. He (Mr. Swan) had spoken 
of the facility for caulking afforded by the plug 
rivet ; but it would, the speaker felt sure, be far 
preferable if, whenever Mr. Swan found a rivet 
that wanted caulking, he would have it drilled out 
and another put in its place. A caulked rivet was 
an unsound rivet, and the caulking was only a 
temporary repair which would give out again sooner 
or later. It was better economy to cut it out at 
once, as its failure affected others. He knew 
of one ship that had recently required 2000 
rivets renewed. These he need hardly say 
were plug-headed rivets, although the builder had 
used pan-heads. If, however, the plug-headed 
rivet had to be used, the holes should be counter- 
sunk on both sides, as Mr. West had already 
pointed out. : 

A vote of thanks having been put by Sir Nathaniel 
Barnaby from the chair and duly carried, the meet- 
ing proceeded to a consideration of the next paper 
onthe list. This was an interesting contribution on 


Fast Ocean StreAMSHIPS, 


by Dr. Elgar. We shall shortly print this paper 
in full. The first part was occupied by a very 
interesting comparison between the Campania and 
the Great Eastern, in which the author spoke 
highly of the originality, boldness, and professional 
ability of those engaged in the design of the vessel 
which has been, after the lapse of about 40 years, 
unsurpassed in dimensions. Use and time have 
blunted our wonderment at this stupendous vessel, 
and it is only the naval architect or engineer who can 
fully appreciate the significance of this production 
of what was really the infancy of steam navigation, 
as compared to our modern big ships. One fact is 
erhaps sufticient to quote from Dr. Elgar’s paper. 
The shell plates of the earlier ship were only 10 ft. 
long and 2 ft. 9 in. wide, and were, of course, of 
iron ; they weighed 74 cwt. The steel shell plates 
of the Campania were 26 ft. long, 5 ft. 3 in. in 
breadth, and weighed 45 cwt. each. Not only 
were rolling mills totally unable to produce such 
plates in the day the Great Eastern was built, but 
the shipyard plant did not exist for dealing with 
them even if they had been available. The paper 
next discussed the effect of size on speed, and also 
the effect of form as influencing that quality. The 
draught of water was referred to as the great im- 
portant factor in the performance of big steamers, 
which the naval architect could not control. ‘‘The 
weight of steel,” the author said, ‘‘in the hulls of 
this class of steamers (Atlantic liners) varies almost 
as the cube of the linear dimensions, in similar 
ships.” Steadiness in a seaway and the strength 
of structure and machinery were also dealt with by 
the author, the paper concluding with some 
critical remarks on the proportion of boiler power. 
The discussion on Dr. Elgar’s paper was com- 
menced by Sir Edward Harland, who regretted 
that he had not been able to see the paper before 
he came into the room, as it was a thoroughly prac- 
tical contribution to the knowledge possessed on 
those recent splendid additions to the mercantile 
marine of the country in the production of which 
the author's firm had been engaged. Sir Edward, 
however, was obliged to confess that he failed to 
share the admiration expressed in the paper for the 
design of the Great Eastern. At the time she was 
built he envied the money and material the de- 
signers of the ship had at their disposal. He then 
felt that had he then possessed the same command 
of the same resources for shipbuilding, he would 
have constructed two vessels of the same length ; 
and he was still of opinion that, had he done so, 
some other shipowning companies with which he 
had since had connection would never have come 
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into existence. With regard to the machinery, it 
was, in the first place, to be regretted that 
the power had been divided between the two 
modes of propulsion, the screw and the paddle- 
wheel. Putting that aside, however, the stroke 
of the screw engines was so short that had it 
been a little less the engines would have refused 
to go round at all. Paddles were a mistake fora 
ship of that shape, for when she rolled one wheel 
was all but out of water, whilst the other was far 
too deeply submerged. He wished to avoid saying 
anything which would appear harsh of those who 
had passed away, but, as a matter of fact, he could 
not avoid the opinion that the ship was a monu- 
ment of great ambition and great want of know- 
ledge, even judged by the standard of information 
possessed at that time. As to the launch of the 
vessel, he was under her bottom the day before 
the first attempt was made, and he concluded that 
if the vessel had been allowed to go she would have 
been got afloat at the first effort. Mr. Brunel, 
however, was too cautious, and the checks he put on 
the ways to check momentum were fatal to success, 
so that it was only after much disappointment 
that the big ship was floated. Turning to the 
author’s paper, the speaker regretted that the com- 
parison of the Campania and the Lucania should 
have been made with a vessel so long past as the 
Great Eastern. It would have been more satis- 
factory if Dr. Elgar had selected a modern vessel 
more nearly akin. The comparison with the Great 
Eastern was artistic, but had little practical value. 
He hoped that there might be at the next meeting 
another paper by the author in which more prac- 
tical information might be embodied, so that the 
Campania could be put beside such vessels as the 
New York, the Paris, the Majestic, or the Teutonic. 
In regard to the draught of water available at the 
ports, that was a matter which was improving, 
and he thought that New York Harbour and the 
Mersey would be so improved that the new Cam- 
pania might be designed with a draught of 29 ft. 
He thought that the efforts by the port authorities 
should encourage builders to go further in this 
respect. 

Professor J. H. Biles pointed out that as ships 
grow in size they would be likely to receive less 
proportionate strain on account of the less propor- 
tionate size of waves met with, and he thought 
that a vessel could be so strengthened locally as 
to meet the requirements, even if increased in 
length. Reference had been made to fining the 
ends, but he would point out that fineness was an 
indefinite term. There was fineness at the water- 
line and fineness of the cross-section. It was pos- 
sible to have a fine water-line to give a good result 
in smooth water, and yet provide a good full floor 
below which would be suitable for rough water. 
The flare and freeboard forward also had a bearing 
on this point. In the Great Eastern the sections 
were rounder than in the Campania, and the reason 
of this was doubtless that designers strove to get 
as much displacement as possible in the dimen- 
sions. Reference had been made to the fact that 
rolling chambers had been put in the City of Paris 
and the City of New York, yet they had not been 
put in operation. The fact was the ships were 
found to be satisfactory without the rolling cham- 
bers, and it was found more profitable to fill the 
latter with cargo, although he doubted whether 
those who first filled them were acquainted with 
the purpose for which they were designed. As a 
matter of fact, the tank gave a reduction of rolling 
of 50 or 60 per cent. 

Dr. White, the Director of Naval Construction, 
said he was glad the author had impressed once 
more what the late Mr. Froude had taught. He, 
the speaker, would, however, go further, and point 
out that Mr. Froude never said a word against 
length generally as an element of design. He had 
to deal with ships that were to be armoured, so 
that very different conditions were involved to those 
required in a passenger steamer. Many people 
were misled in this way, and some criticised Mr. 
Froude’s conclusions who never went to his original 
work for information. In regard to smooth water 
and open sea performance, he might say that at the 
Admiralty they always distinguished between the 
two; and, when necessary, they rejected the 
form that might be best for smooth water 
steaming in order to fit the vessel for rougher 
weather conditions. Remarkable results in re- 
gard to speed had, however, been attained by 
warships of moderate dimensions. He would 
instance the Apollo, 300 ft. long and 4300 tons dis- 





placement, which had been driven at sea at 184 
knots for a continuous run, and with her ordinary 
crew. He thought that pointed to the good results 
that had followed from model experiments ; for the 
vessel was not only fast, but a good sea-boat. He 
always recommended length so far as it could be 
combined so as to meet other requirements. At 
the Admiralty, however, they always suffered from 
being asked to do too much, to include too many 
conflicting elements. It was the old tale of trying 
to squeeze a quart into a pint pot, and he envied 
those designers who were able to go to the mag- 
nificent proportions of the Campania. In regard 
to bilge keels, although he recognised their value, 
it must be remembered that their efficiency was 
not so apparent as the size and inertia of the ship 
increased. 

Mr. Martell bore testimony to the value of the 
paper. It was suggested by the author that the 
main structure should be carried up to the pro- 
menade deck. He hoped that in that case some- 
thing could be done to reduce vibration in these 
long vessels. In some vessels with light super- 
structure it was found that the latter was not 
strong enough to take its share of the stresses over 
the extreme length, and to meet this the light 
upper deck had been made non-continuous. From 
what had been said he thought that a misconcep- 
tion might arise, and to prevent this he would add 
that in cargo ships bilge keels were found extremely 
useful and were largely fitted. 

Dr. Elgar, in reply, said that he did not propose 
to add more decks, as he was afraidit might be con- 
sidered he had done, but that the present pro- 
menade deck should be made an integral part of 
the structure. Sir Edward Harland had made an 
excellent suggestion, which he shouldbe very pleased 
to adopt. If Sir Edward would supply the neces- 
sary information in regard to the Majestic and 
Teutonic, he had no doubt he would be able to get 
that relating to the City of Paris and New York, 
and in that case he would accept Sir Edward’s 
advice, and prepare a paper making a proper com- 
parison between those vessels and the Campania. 

It is to be hoped that Sir Edward Harland will 
follow up the very excellent suggestion he made by 
giving the details asked for by Dr. Elgar now that 
the latter has promised to write the paper. Sucha 
contribution could not fail to be of great interest 
generally, and of especial value to the profession. 
Dr. Elgar and Sir Edward Harland in collaboration 
could produce a memoir worthy of the best tradi- 
tions of the Institution of Naval Architects. 

The meeting concluded with a vote of thanks to 
the author, and the members proceeded to visit the 
Bute Docks. In the evening the Institution dinner 
was held in the Park Hall. 

We reserve an account of the meetings held on 
Wednesday and yesterday until our next issue. 





NOTES. 
THe Frre In JACKSON Park. 

Tue disastrous conflagration that occurred this 
week in Jackson Park is ominous and instructive. 
The temporary structures that constitute the greater 
part of every International Exhibition are always 
exposed to special danger, and in the case of the 
World’s Fair the peril is perhaps exceptionally 
great, for the following reasons. The vast extent 
of the Exhibition, and the great number of build- 
ings, increase the danger from fire on account of 
the increased difficulty of controlling the persons in 
charge. The summer heat, which reduces every- 
thing to a condition of dryness, combined with the 
strong winds so often blowing from, or to, the lake, 
add to the risk. So does the vast electrical instal- 
lation, the conductors of which form a network 
over grounds and buildings, with a possible peril 
at every connection. For some reason or other, 
fires are more prevalent in America than else- 
where, and it seems too much to hope that the 
White City will prove an exception. The de- 
struction of the magnificent cold storage building 
which stood to the north of the Transportation 
Building, near the monumental railway station, 
illustrated the rapidity with which a temporary 
structure, built chiefly of timber, falls into ruins 
when a fire once takes hold. On the other hand, 
the catastrophe proved beyond question the effi- 
ciency and devotion of the fire brigade, and the 
freedom with which the firemen risked and lost 
their lives in their determined, though unfortu- 
nately unsuccessful, efforts to subdue the flames. 
The loss of so many able and brave men is the 


saddest and most serious feature of the accident, 
for they cannot be replaced easily. We can speak 
from personal experience of the efficiency of the 
fire service. A short time ago we stopped to look 
at the clever dioramic pictures shown by the Com- 
pagnie Transatlantique in the north gallery of the 

ransportation Building ; then we passed on to the 
office of the chief of the department in the same 
building. Almost immediately after several steam 
fire engines passed in front of the building, and 
ten minutes later we found that fire had broken 
out in the Transportation Building, destroying 
some of the dioramic pictures, but that it had been 
extinguished, to the infinite discomfort of the 
exhibitors beneath, who were flooded out. It may 
be taken as a fact that all that can be done to check 
fire at Jackson Park is done, and that as in the 
present terrible case, so in any future possible con- 
flagrations, the fire service will not be found defi- 
cient. 


Tur RELATIVE IMPORTANCE OF THE PRINCIPAL 
Ports OF THE UNITED KINGDOM. 


The measure of importance we take is the extent 
of tonnage frequenting the ports; and this is 
officially given in a Blue-Book lately issued. As was 
to be expected, London takes first place, so far as 
arrivals are concerned, the tonnage being about 
15 percent. of the total for the kingdom. But 
Liverpool tops the list so far as departure is con- 
cerned, with a slightly greater total, forming rather 
over 10 per cent. of the total. Were foreign bound 
tonnage only to be considered, however, London 
would take first place by nearly a million 
tons. London in this respect, however, shows 
a steady increase, whereas Liverpool is sta- 
tionary. In arrivals Liverpool is second, with 
nearly 10 per cent. The three Tyne ports com- 
bined come third on the list, while Cardiff runs 
them hard. These four ports claim 384 out of the 
67} million tons, or 62 per cent., of arriving vessels, 
while 31? out of the 61? million tons of departing 
vessels sailed from these ports. The principal 
English ports stand in the following order : 


Tons Arriving. Tons Leaving. 


London 2 13,564,644 8,205,326 
Liverpool 8,570,099 8,416,424 
Tyne Ports 7,361,711 7,385,116 
Cardiff... 7,106,182 7,390,264 
Hull ... Pe 2,667,392 2,638,194 
Sunderland ... 2,102,875 2,058, 79: 


The next in order come Newport, with nearly two 
million tons, Southampton, Cowes, Portsmouth, 
Swansea, Bristol, Beaumaris, and Middlesbrough. 
The fifth port on the list for the United Kingdom is 
Glasgow, with over three million tons arriving and 
departing, but several of the outports on the Firth 
of Clyde seem to have absorbed some of the traffic, 
which otherwise would have resulted in a greater 
increase in the vessels frequenting the chief 
Clyde port. Thus we find Greenock, Ard- 
rossan, Ayr, and Troon with very considerable 
augmentations to shipping. The Forth ports, too, 
show substantial increases. Greenock comes second 
of Scotch ports and eighth of the kingdom ports, 
with 1.8 million tons, Leith third with 1.3 million 
tons, and the other leading ports are Grangemouth, 
Kirkcaldy, and Aberdeen. The Scotch ports show 
an increase in five years of two million tons in 
arrivals, and of over two million tons in departures 
—considerably greater in proportion to the total 
than the increase in England. In Ireland, Dublin 
and Belfast run closely together, with about 2} mil- 
lions arriving and departing. Cork, Waterford, 
and Derry follow. Of the total, England has 76 
per cent., Scotland 14 per cent., Ireland about 84 
per cent., the Isle of Man and the Channel Islands 
taking the remainder. Slightly more than a tenth 
of the total tonnage entering (88 millions) and 
departing (823 millions) was engaged in coastwise 
tratlic. 


Soup Emery WHEELS. 


Some time ago tests were undertaken by three 
mechanical experts in the United States, at the re- 
quest of the Tanite Company, with the view of 
arriving at some data as to the performance of 
emery wheels, and the conditions of use and the 
degree of hardness for certain operations. These 
tests indicate great variety in quality, only three 
out of fifteen being found safe, effective, and satis- 
factory. As to the relative efficiency of the wheel 
against the file, and hammer and cold chisel, the 
following gives the weight of metal removed in half 





an hour: 
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Emery . Hammer |burnt refuse are decomposed in passing through ;IV.— , 
Wheel. File. and Chisel. the furnace flues.” In the Horsfall destructor, in use  anaeaaiiabl eget — i ile 
ea 9 iy - 4 4, ~—s fin Oldham, the outlets for the products of com-| Nombre de tours, total 67,100 64,577 
(at Keren ; 712 52 2 o bustion are placed at the opposite end to that at! Vitesse resultante ... 10.819 10.412 
Wrought iron ... 2 8 23 0 10 which the material to be burned is introduced, and Consommation de Charbon : 
Saw steel 8 7 1 0 14 consequently have to pass over the hottest part of sm ann les huit heure Pe kg. 400 kg. 
As to the degree of hardness and the conditions| the furnace ; moreover, a steam blast is used ag Dar lane eb anvive carmcsce. 9 9 
of use, the results were affected by the character |Connection with a closed ashpit, and, as a result, a iis eine 35.49 ,, 30.865 ,, 
of the machine used. Since then a machine|the temperature of the furnace is so highthat at} Parmilleparcourn ... ... 5.3147,, 4.8021, 
better adapted to test purposes has been made, |Qldham the lining was observed to be glowing. | ParmilleAlavitessedel0ncuds 4.5105 ,, —_4.6120,, 
being heavier (12781b.), and placed upon a| ‘‘ There can beno doubt but that in furnaces of this ——— we wa ie heure a es 
masonry bed instead of wooden floor. The wheel | type the decomposition of the organic and — Sian: aah; : 
loss was materially reduced; in seven trials it tible matters is so perfect that no nuisance is likely aucompteur ..  ...—... 119.95 112.33 
was .053 oz. per ounce of metal removed, while in | to arise from its use.” At Leeds the borough engi-|} Consommation de charbon par 
neer has erected a set of furnaces combining the cheval et par heure ... 0.479 kg. 0.445 kg. 


an additional trial with a different grade of wheel of 
the same make, the wheel loss was reduced to 
.023 oz. per ounce of metal removed, 80,); 0z. of cast 
iron being ground off in 16 minutes, with a wheel loss 
of 113 oz. Thesubstantial machine gave much greater 
uniformity of results, and the deduction which 
the projectors of the investigations draw from all 
the trials is that the most economical work is to be 
got by the use of soft free cutting wheels, used 
under moderate pressure, and run upon heavy 
machines substantially mounted. Such use will be 
greatly to the benefit of the workman, who in using 
over-hard wheels requires to exert pressure which 
often generates heat that does the wheel no good. 
Seven different makes of American wheels have 
been submitted to trial under equal conditions, one 
series of tests being made with and one without 


water. The results are as follows, the weight 
being that of metal removed in 16 minutes : 
| Wet 
Grinding. Grinding. 
OZ. OZ. 
Wheel A 494 105"; 
» B 47 i, Vr 
» C 39} 5 2t4 
» D 354% 25 
» 2 15 Bis 
” F he . Lit 6y5 
a aa - 1é 3th 


These trials were made on the earlier machine. 
A still longer series is to be made on the heavier 
and more solidly founded machine. It is probable 
that the experimental use of this machine will 
finally lead to such an accumulation of exact data 
as will tend to place the emery wheel industry on a 
more assured basis. 


Dust DestRUCcTORS. 

Under Section 22, sub-section 2, of the Public 
Health, London, Act, 1891, the London County 
Council is constituted the sanitary authority for 
the purposes of the Act with respect to any nui- 
sance arising on premises used by a sanitary 
authority for the treatment or disposal of any street 
or house refuse. The Public Health and Housing 
Committee, therefore, instructed their medical 
officer, Mr. Shirley F. Murphy, and their engi- 
neer, Mr. Alexander R. Binnie, to make a 
thorough inquiry into the whole subject of 
dust destructors. Those officers delegated their 
respective assistants, Dr. W. Hamer, and 
Mr. Santo Crimp, M. Inst. C.E., to visit the princi- 
al places where destructors are in use, and on the 
information obtained they have published a report 
dealing with the subject. From this we learn that 
there are four types of destructors in general ure, 
Fryer’s, Warner's, Whiley’s, and Horsfall’s. 
These were all described, and three of them were 
illustrated on page 431 of our fifty-fourth volume 
(September 30, 1892), so that it is not necessary to 
give a detailed description of their construction. 
The report states that Fryer’s destructor reduces 
8 tons of refuse per cell per twenty-four hours, but 
that, owing to the oncoming charge lying on the 
dead hearth near the outlet flue, offensive vapours 
pass into this flue, and need the use of a ‘‘ fume 
cremator,” which increases the cost of burning 
very considerably. In regard to the Warner 
furnace the report says: ‘‘We cannot regard 
this form of furnace as being altogether free 
from the evils pointed out as affecting Fryer’s de- 
structor, because the outlets for the products of 
combustion are at the back of the furnace, in close 
roximity to the inlet for the refuse to be burnt.” 
The Whiley furnace has been adopted by the Man- 
chester Corporation after an extended trial. It is 
provided with a Root’s blower to afford forced 
draught, and the heat is so intense that the arch of 
the furnace glows. ‘‘ The outlet for the products 
of combustion appears to be rather too near the 
shoot of the crude material, but . . . itis, perhaps, 
possible that the vapours given off by the partially 


features of the Fryer and Horsfall destructors. At 
Liverpool Mr. Boulnois has made an opening in the 
top of the furnace of the Fryer destructor, and re- 
placed the fixed bars by rocking bars. The con- 
clusions of the authors of the report are that as re- 
gards the best means of preventing nuisance from 
destructors, the following points demand attention : 
(1) The temperature should be sufliciently high ; (2) 
the duration of exposure to a high temperature 
should be sufticiently long; (3) all the vapour 
escaping from the refuse should be heated to a sufli- 
cient extent, and there should be no possibility of 
the escape of undecomposed vapour into the 
chimney shaft. 





THE METRIC SYSTEM. 
To THE EprTorR OF ENGINEERING. 

Srr,—I would feel obliged if you would be kind enough 
to publish a few remarks on what Mr. James Hume says 
in your issue of June 16, with respect to the metrical 
system. 

I quite agree with Mr Hume when he says that it will 
be far from easy for the English, accustomed as they are 
to their Imperial weights and measures, to make use of the 
metricsystem. But the gentleman’s ridiculous remark 
that the metrical system is ‘‘ clumsy, inaccurate, artificial, 
and unscientific,” may not pass unnoticed. 

The whole piece seems to be written for unscientific 
readers, for every sensible man knows that the pleasantry 
of the late Astronomer Royal for Scotland concerning 
the French system bears fully on the English also. In 
the English system, too, the standard pound is a piece of 
platinum when weighed in vacuo at a temperature of 
0 deg. Centigrade, just as in Paris another piece of 
platinum under the same circumstances is called a kilo- 
gramme. What is worse is, that we cannot say of the 
yard what can be said of the metre, that it is the exact 
measure, which is owing to the little difficulty in getting 
0 deg. Centigrade, whereas it is far more difficult to 
get a temperature of 16.66 Centigrade. This much for the 
pleasantry of thelate Astronomer. The metrical system 
1s systematic; all weights and measures are in simple 
proportion to the metre; they arise from it, and the 
decimal division is connected with the system of numbers 
which is very convenient and still in use in England. 
No doubt this system will last as long as the metrical 
system will exist. The English system of weights and 
measures cannot be called a system. The weights are 
arbitrary, and not to be deduced inasimple way from the 
measures. There is avoirdupois weight, troy weight, and 
apothecaries’ weight, each with different divisions and 
names, The same may be said of the proportions of the 
linear, square, and cubic measures. 

The most eloquent argument against the bold assertions 
of Mr. Hume is that few civilised States, England and 
America excepted, have adopted the English system. 

I remain, Sir, respectfully yours, 
C. J. Hiymans, 
Assizer of Weights, Measures, and Gas-meters. 

Bois-le-Duc, Holland, July 11, 1893. 





THE REPORT OF THE ADMIRALTY BOILER 
COMMITTEE. 
To THE Epiror oF ENGINEERING. 

Srr,—It seems to me that your correspondent ‘‘In- 
credulous” has given himself much unnecessary trouble in 
view of the fact that, in the case of M. Normand’s tor- 
pedo-boats, no measurement of the feed-water or boiler 
evaporation was made experimentally; and the latter was 
only deduced by calculation from the performance of 
another boiler. So that the statement that ‘the boiler 
actually made 12 lb. per pound of fuel” must be taken just 
for what it is worth ; and to set any calculations based on 
such estimated boiler evaporation against those made 
from the actual weight of fuel used per day, and the 
mean indicated horse-power taken from half-hourly cards, 
is less than useless, especially when such impossible 
results are obtained as your correspondent shows by his 
calculations. As your correspondent suggests, the 
1988 lb. is an error in translating the quantity of water 
from the original re. 

In Table IV. of M. Normand’s paper, a copy of which 
I inclose, line 9 runs ‘‘consumption of water per hour, 
at speed of trial 9.06;” nothing being said as to what 
the units of value are. As the values (of coal consump- 
tion) immediately preceding are in kilogrammes, and no 
change is indicated, it is possible that the translator 








imagined the 9.06 to be kilos. also, translated them into 
English pounds (19.9 Ib.), and omitted the decimal point. 


* Litres d’eau par kilo. de charbon—J.J.C. 


In point of fact, however, by referring to the body of 
the paper it appears that these are not kilos., but litres 
per kilo. of coal per hour. And as the proportion of a 
litre to a gallon Ho lb.) is approximately ten times that 
of a kilo. to a pound, the value remains practically un- 
changed, viz. = 9.06 lb. water per pound of fuel. 

If ‘‘Incredulous” will take another look at the cards 
published in The Engineer, and also read again that 
portion of my last letter which deals with them, he will 
see that he is mistaken in saying that, with a cylinder 
_— of 2.48:1, ‘‘ the expansions could not be much more 
than 4.” 

At maximum power, with links in full gear, the expan- 
sion possibly might be somewhere thereabouts, exclusive 
of the effect of wire-drawing during admission ; but at 
the low-speed trials under discussion it will be seen that 
the high-pressure mean cut-off is at about 29 per cent., 
which gives an expansion from cut-off point of about 8.5 
times. Ard if we carry an expansion curve upfrom that 
point to initial pressure, we shall find it gives a virtual 
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cut-off at something less than } stroke. That is to say, if 
steam were kept at initial pressure during the whole ad- 
mission and cut off sharply at a little less than } stroke, 
it would give the same pressure and volume of steam 
shown by the cards at 29 percent. of the stroke. Neglect- 
ing the effects of clearance and compression in both 
cylinders, this would give an expansion ratio of about 10, 
And if we take into account these effects in both cylin- 
ders, we shall probably find that the expansion ratio is 
considerably over 10. 
The accompanying sketch, which is not to scale, will 
illustrate what I mean. 
A B is steam saved af initial pressure in high-pressure 
cylinder. 
B C is new steam admitted into high-pressure cylinder. 
A C is total steam expanding in cylinder and clearance, 
a b is steam saved in high-pressure cylinder at initial 
pressure of low-pressure cylinder. 
ac istotal volume to which steam expands at that pres- 
sure. 
bcis volume of steam discharged from high-pressure 
cylinder at initial pressure of low-pressure cylinder. 
a, b, is steam saved in low-pressure cylinder by com- 
pression at initial pressure of that cylinder. 
b, ¢; = bc is volume new steam admitted into low-pres- 
sure cylinder. 
a, ¢, is total volume of steam available for expansion in 
low-pressure cylinder. 
b,; ¢); is the final volume to which B C should expand. 


4 3 = actual ratio of expansion. 


Yours faithfully, 
J. JENNINGS-CAMPBELL, 
Newcastle-on-Tyne, July 11, 1893, 


To THE EprTor oF ENGINEERING. 

Str,—When your correspondent Mr. J. Jennings- 
Campbell’s reference to the article in The Engineer on 
the above subject drew my attention to it, I read it 
through and assumed that the data which were putin the 
form of a Table were intended to be taken as measured 
— On checking them over I found they led to 
the results given on page 23, and as the article stated 
that ‘‘ the boiler actually made 12 lb. per pound of coal ” 
(the italics are mine), I concluded that this was, at all 
events, intended to be correct, and that the error was 
probably in the coal line and in the 1988 lb. of water 
stated as having been evaporated per hour. 








On a more careful reading, however, I find the state- 
ments that (1) the water was not measured at all ; (2) the 
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12 lb. per pound of fuel burnt in a locomotive boiler was 
deduced from a trial of a boiler of an entirely different 
type (which boiler, moreover, only evaporated 9.29 lb. of 
steam per pound of coal) ; (3) that, after saying, as quoted 
above, that the boiler ‘‘ actually ” made 12 lb. per pound 
of coal, the evaporation may be taken as more nearly 
13 lb. 

The article thus gives for the same experiment 12 lb. 
as the ‘‘actual’’ evaporation per pound coal, 13 lb. as 
**more nearly ” the fact, and finally, as I pointed out on 
page 23 in your last issue, 15.65 to 18.07 times the weight 
of fuel as the tabulated results of a trial conducted ‘* with 
exceptional care.” It would be interesting to know how 
the four different rates of evapvration in a locomotive 
boiler were “‘ deduced from that of a Scotch boiler in the 
8.8. Chasseur, which was found by actual experiment to 
make 9.29 lb. of steam per pound of coal.” 

Notwithstanding the exceptional care with which 
the trials were carried out, which ought to have justi- 
fied Mr. Normand in quoting their results as facts, 
he evidently thought them doubtful himself, as he 
elected ‘‘to - down the consumption ” at about 1} lb. 
per indicated horse-power per hour. If both coal and 
water have to be altered before they look even possible, 
of what use was the trial? 

INCREDULOUS. 





TYPEWRITING MACHINES. 
To THE EpITorR OF ENGINEERING. 

S1r,—It has occurred to me that a discussion of the 
mechanics of typewriters, and the merits of the dif- 
ferent patterns in the market, would be very valuable, if 

ou would publish it. I know there are difficulties. 
Ticceutie, at the Polytechnic, they had lectures on the 
various machines by the agents, and these were supposed 
to be followed by discussions. They were published in 
the Stationer, but will, I understand, be re-issued as a 
pamphlet by Mr. Morton, the teacher at the Polytechnic. 
OF course, each lecture was a eulogy, and the discussion 
consisted in putting forward objections, which were at 
once denied by the lecturer. There was no dealing with 
the practical construction and principles, and I under- 
stood that no one present had paid much attention to 
these points. 

I would mention as a specimen of the sort of criticism 
which should be made and answered, that, however de- 
tirable it is to have the printing from inked types, it is 
not desirable that they should rest on an inking pad, 
because first, the settling of dust and drying of the ink 
will inevitably soon cause the sides of the types as well as 
faces to be inked, and tend to make the characters blur 
when struck on any but a very hard surface, and next, 
because clearly the most favourable condition for a light 
touch is that the type should be carried by a continuous 
motion to the point of action. Now it is impossible to do 
this as the arrangements are in the present machines, since 
the types must be raised from their position and then 
moved to printing point. During this the applied force 
is more or less doing work which has to be undone, and 
acting unfavourably so as to press pivots against the sides 
of their bearings. 

Of course no machine is free from some waste of force, 
but these all have it much wasted, and examination will 
show that ribbon machines are all (I believe) superior in 
this respect. 

Then take the question of noise. To the user the noise 
seems mostly to come from the tapping of the types, but 
I think if you sit a yard or two in front of the operator 
on any of these machines, you will hear besides two dull 
blows for each finger action. These are the penetratin 
noises which are heard through a floor or partition, an 
they are caused by the teeth of the rack falling on the 
dogs or pallettes. In order to move the heavy carriage 
rapidly, it is acted on by a strong spring, and the mo- 
mentum imparted is twice suddenly checked. once before 
and once after the impression. If makers would be content 
with a practical speed of writing, such as can be kept up, 
the strength of the spring might be much reduced, and, 
moreover, I think that partly by changing the form of 
one pallette and partly by so timing the escape that it 
shall act (as I think can be arranged) after the impression 
entirely, or allowing more time between the drops, a 
further reduction of strength would follow. Besides the 
carriage might now be made largely of aluminium alloy 
and much reduced in weight ; indeed, the general use of 
these alloys, wherever possible, would get rid of half the 
weight of the machines, and make them portable, while 
reducing the force required to use them. It seems to me 
that people are prone to think that because one letter 
requires but a slight force, of which only a fraction 
(hardly sensible) can be saved, the saving does not much 
matter, but the aggregate waste of action in aday’s work 
with a typewriter may be considerable. I believe the 
saving well worth making. 

Then I would suggest touch for consideration. Gene- 
rally these machines want what the agents are pleased to 
call a staccato touch (as if English were not enough), but 
I am disposed to think that it is a disadvantage. It is 
required because, as machines are, the sides of the type are 
inked (as I said before), or the ribbon is wrapped round ; 
thus, unless the contact is very light and short, the impres- 
sion is blurred, but I doubt if it is a gain even in speed. 

There are endless points on which a man who has had 
&@ good many machines through his hands, has worked 
them, and who isa mechanic, could comment, to the great 
advantage of buyers, and probably of makers. No doubt 
the workmen of all classes employed on typewriters are 
very ingenious, but they have prejudices, and an out- 
sider’s suggestions would sometimes b> useful. 

Yours truly, 
INDIA. 





STEERING IRONCLADS. 
To tHE EprtoR oF ENGINEERING. 

Srr,—Mr. Moy’s letter in your issue of the 7th inst. 
calls attention to the very important fact that the power 
of the rudder is due to the impact of water against it, and 
that the law of that impact is in the ratio of the square of 
the velocity with which the water impinges against the 
rudder. Now, although at ordinary — of, say, 8 to 12 
knots per hour the resistance may almost correctly 
stated by that law, yet at higher velocities (especially 
when the water has to form waves before displacement 
takes place) the resistance increases at a much higher 
ratio, and, consequently, a ship moving through the water 
at, say, 20 knots will be turned by its rudder in much less 
time than when going at 8 knots. But could they be 
turned in less space ? suppose the Admiralty have a 
standing order by which every ship, immediately after 
being built and equipped, before being commissioned is 
fully tested at every speed from 6 knots up to its maxi- 
mum speed as to its turning capacity under every possible 
condition of rudder and screws, and that these coefficients 
of the turning capacity of each ship are registered in a 
book kept for the purpose, and that every officer of that 
ship knows by heart (the same as the alphabet) the exact 
distance in cables that the ship will turn at a certain 


speed. 

With respect to placing two screws at the bow for 
turning purposes, it is really not necessary, because the 
ship can be turned round her own centre if she is at rest 
by driving the one screw ahead full speed and reversing 
the other full speed, letting go the rudder altogether, as 
the use of the rudder in such a case would be worse than 
useless ; and if the Camperdown had from the first stopped 
her port screw and driven her starboard screw full speed 
ahead with her rudder full port, she would easily have 
turned in a radius of two cables; but why cannot the 
rudders of such immense ships be fitted with a sliding 
shutter to be worked in an emergency, and so give the 
ship double the rudder power? because the power of the 
saline varies directly as the superficial area and as the 
square to the third power of the velocity with which the 
ship is moving through the water. 

‘Yours truly, 
Ropert STeEveNsoN, C.E. 

July 11, 1893. 





THE LOSS OF H.M.S. ‘*‘ VICTORIA.” 
To THE EpiToR OF ENGINEERING. 

S1r,—There are some phenomena in connection with 
the late regrettable foundering of the Victoria which 
seem worthy of notice or criticism from a mechanical 
point of view. It appears to be alleged that the screws 
were revolving at a furious rate while the ship was 
bottom upwards, to the danger of neighbouring swimmers. 
How could this be explained? one might inquire. For 
inverted boilers would drive the water (instead of steam) 
into the cylinders, surely, so that no motion of the screw 
would be possible, but it appears that the machinery 
would come to a dead stop almost immediately. It may 
be that these remarks about the screws revolving applied 
to the previous state of the ship before she capsized, and 
when considerably inclined—not to her inverted state, 
which was quite a distinct phenomenon, and lasted some 
minutes it appears. The cellular bottom of the ship 
acted as a buoy, it is said, to maintain the inverted 
state. 

If this inverted state were maintained more than a few 
minutes, however, the crowns of the furnaces would be 
made to collapse outwards, becoming soon red-hot from 
absence of water. For of course, in an inverted boiler, 
the water would be at the top of the boiler instead of at 
the bottom. 

It was related that the boilers ‘‘ exploded” when the 
ship finally went down. Why should this be? What 
could immersion have to do with the bursting of the 
boilers? It appears more reasonable to conclude that the 
‘*explosion ” heard and simultaneous escape of smoke was 
due to the sea water entering the furnaces. This would 
generate, of course, a great quantity of steam, mingled, 
perhaps, with hydrogen and other gases, which would 

roduce a destructive effect within the ship, no doubt. 
But ssibly the boilers themselves may be intact. 

I fs ike to ask whether a locomotive ‘* explodes,” 
as often stated, at a collision? What are the statistics 
here? There do not appear to be effects witnessed such 
as might be expected from a locomotive boiler bursting, 
which would be likely to be more destructive than the 
collision itself. Very possibly the boiler plate may be 
sometimes bent or driven inwards by the collision, and be 
locally torn or weakened so as to allow sometimes a great 
escape of steam or water. But this is scarcely an “‘ex- 
plosion,” or comparable to the destructive phenomena 
which would attend and do attend the bursting of a 
locomotive boiler, which is an extremely rare event. 
Some of your readers, no doubt, including myself, would 
be interested in any comments in your journal (editorial 
or other) on these points, or in the publication of any 
reliable statistical data. 

Yours truly, 
S. Totver PRESTON. 

Seiler-strasse 29, Hamburg, July 8, 1893. 





QUALITY v. LOW-PRICED GOODS. 
To THz EpiToR oF ENGINEERING. 

Srr,—There is a great deal of complaint as to the 
quality of goods in cy line of business. Your remark 
in last week’s issue, ‘‘ Unfortunately the market for best 
goods is extremely limited,” points out the cause of 

second-rate and very common work being produced. 
I will speak only of my own trade, viz., the manufac. 





ture of engineers’ tools. If quality and accuracy of 
fitting is important in any item, surely it is in engineers’ 
tools ; as every defective tool produces inaccurate work. 
Engineers, of all others, must know this, and yet when 
they want a tool they buy without regard to quality or 
fitting. The biggest tool for the lowest price is the rule. 

Only a very few comparatively will give sufficient to 
pay for a well-fitted tool. Therefore the toolmakers are 
forced to make ‘‘at a price,” or they would cease to 
exist ; their rivals who compete for price, leaving quality 
out of the question, get nearly all the trade. 

The manufacturers ought not to be blamed for produc- 
ing an article which buyers insist upon having. To savea 
few pounds in the original cost, they use a tool which pro- 
bably never is true, and which every year gets worse, and 
often costs yearly more than the difference in price 
between a fairly well fitted tool and a common one. 

Trusting you will continue to advocate the necessity 
for accurate tools, and that you will also lay the blame 
chiefly upon the buyers, 

T am, yours truly, 
BRITISH MANUFACTURER. 

July 8, 1893. 





AN ENGLISH VIEW OF AMERICAN 
RAILWAYS. 
To THE EpiToR OF ENGINEERING. 

Str,—The object of my recent visit to America was to 
enable me to examine and study the system of construc- 
tion and practical working of the railways of that 
country, and especially to see the vast collection of 
engines, vehicles, and appliances which has been placed 
in the Transportation Department of the World’s Fair at 
Chicago. 

Every possible facility was courteously granted by the 
officials of the various railroad companies, and by firms 
and owners of works connected with railway appliances. 
Thus opportunities were afforded of seeing the manu- 
facture of every separate part of locomotives, cars, brakes, 
signals, permanent way, also the construction of bridges 
and station roofs. 

Introduction.—In the oy days of railroads in America 
it was necessary to make lines of great length passing 
through blank country having little or no local traffic. 
The track was therefore laid as quickly and as cheaply 
as possible ; the stations, buildings, and bridges were also 
of the same rough-and-ready construction. The object of 
these early lines was to bring vast districts of unused 
country into cultivation, and to promote the building of 
towns and the introduction of various works. English- 
men appear to be under the impression that the railways 
are still of the former rough construction. This is, how- 
ever, not the case. The old light rails have been replaced 
by heavy steel rails weighing 80 }b., 90 lb., and 100 Ib. to 
the yard ; the early wooden bridges have given place to 
some very fine structures of iron or steel. Large numbers 
of new stations have been erected, and others are under 
construction, many of these being quite as large and con- 
venient as the best of those on this side. It may here be 
mentioned that American trains run upon the right- 
hand side of the line, and the signal-arms are upon the 
right side of the posts. 

Fares.—The railroad companies provide only one class 
of passenger car, and issue one class of ticket, known as 
‘first class,” but all the important trains have either 
Pullman or Wagner, drawing-room, dining, or sleeping 
cars attached, for riding in which a small extra charge is 
made and paid to the car conductor. 

The passenger fares for the ‘‘one class” are cheaper 
than the penny-per-mile charged in this country, and the 
extra charge paid for the Pullman cars is considerably 
less than our first class fare. 

Cars.—The cars are all of the American pattern, having 
doors at the ends, and aa mag @ communication 
throughout the train. They are all supported on two 
bogies, each having either four or six wheels, according 
to the weight of the vehicle. The length of the ordinary 
cars varies from 52 ft. to 70 ft.; the Pullman cars, how- 
ever, are considerably longer, some of the latest being no 
less than 80 ft., and all have two six-wheeled bogies. 

The extremely long journeys which have to be made 
in America have always necessitated an amount of luxury 
and comfort which has not been so much required in this 
country, and which it is quite impossible to obtain so 
long as the separate compartment system of carriage 
remains in use. 

Within the past few years numbers of American visitors 
to this country have protested against the construction 
of the English compartment vehicles, and English visitors 
who have been to America have returned home greatly 
impressed with the luxury and comfort of travelling in 
American trains. The result has been that several of the 
English railway companies have introduced various 
“carriages with ecsrtes,* ‘*twin saloons,” and ‘“‘lava- 
tory coaches.” 

hese are all important steps in the right direction, and 
tend to the abolition of the separate compartments, but 
it must be admitted by all impartial observers that for 
luxury and comfort the best American trains are to-day 
still far ahead of the best English trains, 

Speeds.—Since the great railway race of 1888 little or 
no alteration has been made in the speed of trains in 
Great Britain, whereas in America important accelera- 
tions have followed each other so quickly that speeds are 
now run in that country as high, and even higher, than 
those attained here. 

Trains on the New York Central, Pennsylvania, Balti- 
more and Ohio, and Philadelphia and Reading Railways 
run at very high speeds and maintain very good time. 

For a long-distance journey it is interesting to note the 
working of the ‘‘ Empire State Express,” which leaves 
New York at 8.30 a.m. and arrives at Buffaloat 5.10 p.m., 
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a distance of 440 miles in 8 hours and 40 minutes, includ- 
ing four stoppages. 

‘o compare with this we, of course, turn to our fastest 
‘Flying Scotchman,” which runs from London to Edin- 
burgh, 400 miles, in 8 hours 25 minutes, the result, how- 
ever, being in favour of the American train, as it per- 
forms a distance of 40 more miles with an increase of only 
15 minutes in time, and it is also a heavier train. 

An article which appeared in the Times of Monday, 
July 3, refers very clearly to the present position, thus : 

‘For the last year or two it has seemed as though the 
blue riband for speed, which England has held unchal- 
lenged since the beginning of railway history, was to be 
surrendered tamely, without a struggle, to our American 
cousins.” 

Many English railway chairmen and officers are now in 
America, and it is very probable that on their return the 
speeds of certain trains will be increased so as to regain 
the ‘‘ blue riband,” and to prevent the Americans con- 
tinuing to have the right to advertise certain of their ex- 
press trains as ‘‘the fastest regular passenger train in 
the world.” 

Locomotives.—The standard American express engine 
has a four-wheeled leading bogie, outside cylinders, and 
four coupled wheels, and carries the usual ‘‘ cow-catcher ” 
in front, large head-light to illuminate the track in order 
that the driver may see the line for some distance ahead, 
the bell to warn persons at stations and crossings, and has 
a very comfortable cab provided for the men. 

To English eyes the American engine looks a peculiar 
and vast machine, but, of course, the test of a locomotive 
must ever be the practical work it performs. 

The American boiler is extremely large, and supplies an 
ample amount of steam ; it is placed at least 1 ft. higher 
than in an English engine, the total height to the top of 
the chimney being ny than 15 fe. 

It follows, asa matter of course, that locomotives having 
cylinders of 20 in. in diameter, a stroke of 24 in., driving 
wheels of either 7 ft. or 6 ft. 6 in. in diameter, supplied by 
large boilers having fireboxes 10 ft. in length, and a steam 
pressure of 180 lb. per square inch, must be, and are, 
capable of performing very heavy and fast work. 

Duster my visit to America I timed the running of 
most of the important trains in which I travelled, and by 
the courtesy of several companies was enabled to ride 
many hundreds of miles upon the engines working various 
kinds of trains. 

On some of these journeys the engine, conveying aload 
of 250 English tons, ran 69 miles in 68 minutes, and on 
falling gradients miles were passed in 50, 46, and 45 
seconds, several miles together being covered at a speed 
of 80 miles an hour. 

Between Philadelphia and New York, and between 
Philadelphia and Atlantic City, I had ample facilities for 
watching the practical working of the four-cylinder com- 
pound locomotives designed by Mr. Vauclain, and built 
at the celebrated Baldwin Works. 

Facts, such as running 56 miles with a train of six 
Pullman cars in 50 minutes, speak for themselves, and 
when my records show miles accurately timed in 44 
seconds (that is equal to 81.8 miles an hour) it must be 
admitted that the engines perform some good work. 

Considering that the gauge is the same as our own, and 
the boiler placed much higher, it might be supposed that 
the riding at high speed would be uneasy. 

This point I specially observed, and found that ata 
speed of 80 miles an hour the working of the engines was 
remarkably steady, and the absence of any long rigid 
wheel-base enabled trains to be run round sharp curves 
at speeds which would be perfectly unsafe with rigid 
engines and vehicles. 

Brakes.—When the high speed and heavy trains 
are taken into consideration, it will be seen that very 
efficient brake-power is absolutely essential to safety. 
That is amply provided, as every engine, tender, and 
passenger car in the country is fitted with the best of all 
continuous brakes—namely, the Westinghouse automatic. 

Not only do the American companies apply: brake 
blocks to every wheel in the train of cars, but they are 
now engaged in fitting brakes even to the jeading bogie 
wheels of their engines, so that, as they say, ‘‘ every 
wheel which carries weight may have its own share of 
stopping power.” They are also applying the same brake 
to large numbers of goods vehicles. 

Goods Trafiic.—An ordinary English goods wagon 
weighs usually about 54 tons, and carries a load of 8 or 10 
tons ; the proportion of deadweight to paying load being 
considerable, 

An American wagon is 38 ft, long, runs on two bogies, 
weighs about 11 tons, and carries a paying load of over 
26 tons. The standard goods engines have eight coupled 
wheels, cylinders 19 or 20 in. in diameter, and a steam 

yressure of 180 1b. When riding on one of these power- 

ful locomotives it conveyed a train of 70 freight cars. 
The vast volume of camer | traffic enables it to be cheaply 
conveyed, and consequently the rates for goods are less 
than in England, and there can be no question that much 
of the commercial success of America is due to its cheap 
goods and mineral rates. 

Many of the important companies have lately made 
considerable progres in the adoption of the block system, 
and in the use of efficient signals ; however, an immense 
amount still remains for the American engineers to do in 
that direction. Railways frequently cross each other on 
the level, and pass over roads and streets, the only warn- 
ing to the engine-driver being given by a hand-lamp or 
flag. Facing-points often exist which lead into sidings, 
and I saw numbers of such, totally independent of and 
unlocked with any signal. In running, therefore, very 
much has to be trusted to the quick eye of the driver, and 
the power of his efficient brake. 

From these few remarks it will be seen that the English 
can learn much from America relating to comfort in 





travelling, but that as regards fencing of the track, gates 
at crossings, bridges over or under the line, and the ex- 
tended use of the block system, they have much to copy 
from England. 
I am, Sir, yours faithfully, 
Crement FE. Strretron, C.E. 
Saxe-Coburg House, Leicester, July 8, 1893. 





PNEUMATIC RIVETERS. 
To THE Eprtor oF ENGINEERING. 

Srr,—Our attention has been called to a letter from 
Mr. R. H. Tweddle in your issue of the 7th inst., which 
refers to a letter of ours describing the action of the 
a lever arrangement of Allen pneumatic riveters. 

e believe no one reading our letter would suppose we 
had any thought of raising controversies as to rival 
systems of riveting, but Mr. Pweddle has seen fit to base 
— that letter an attack upon the pneumatic system 
which, if called for at all, would, it seems to us, have come 
more appropriately from some less interested quarter. 

We cannot trespass upon your space to make more than 
a general reference to Mr. T'weddle’sremarks. We gather 
that he objects to the rapid increase of pressure in rivet- 
ing, as shown by our diagrams, as the heading cup ap- 
proaches the end of its work—why, we do not know, as it 
is there the extra power is most required. Again, every 
practical man will see that the danger of over-pressure 
on this system is purely imaginary. If the frame of the 
machine is properly designed to carry the maximum load, 
an excess of that load results in the frame springing, and 
an excess of a is impossible, 

To be brief, these machines, like all others, must be 
judged not by theories, but by their practical results. 
These have shown that for bridges and girders the work 
produced by the pneumatic riveter is equal both in sound- 
ness and finish to that by any other system. As regards 
—, machines especially, they have none of the draw- 

ks of the older system, whilst the lower cost of instal- 
lation, freedom from the effects of frost, much lower cost 
of maintenance, and general handiness for carrying about 
to hang from any crane, always clean and dry, are ad- 
vantages obvious to all. In short, it is the sum of these 
practical advantages which has had weight enough to 
commend the pneumatic riveters to the scores of firms of 
high standing all over the country which have adopted 
the system. 
Yours faithfully, 
DE BERGUE AND Co., LIMITED. 
Frank Jackson, Manager. 
Strangeways Iron Works, Manchester, July 10, 1893. 





STRESSES IN LOCK INVERTS. 
To THE EprTor or ENGINEERING. 

Srr,—Having read the correspondence which recently 
appeared in your paper with regard to ‘‘ concealed 
arches ” in lock inverts, I have been examining the matter 
theoretically, and beg to subjoin the results I have 
arrived at. 

In considering the nature of the stresses in a lock 
invert, it is better to take the general case first, and after- 
wards deduce any particular case as may be required. 

In the accompanying figure let O A E # BC D repre- 
sent a half-section through any graving dock or lock, 
and on wae to be of unit thickness. 

Considering the lock as being empty, it is in equi- 
librium under the following forces: 

1. The pressure of the earth along the face F C, which 
may be resolved into a normal force P acting at a height 
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m above DC, and a tangential force R acting downwards 
along the face and depending on the friction of the 
material. This latter force is usually omitted, but it 
will be more complete to take it into account. 

2. The pressure and tension (if any) over the section 
O D, which will be normal owing to the shearing force 
vanishing at the centre, and which may be represented 
by some force F, acting at a height ho above D C. 

3. The weight of the half-section, which is split up into 
the weight W of the wall A £ F B, and which acts at a 
distance / from A E, and the weight of the portion 
DOA BC, which is included in the fourth force, 

4. The an pressure of the material acting normal 
to the face D C, and which, after having subtracted the 
weight per foot run of O B C D, we may say is w tons per 
foot run, where w varies in any given manner according to 
its distance x from D. 

Let OA =c, AB =a, BC = d, and let O, D, be any 
section at a distance x, from O D, and let F; and S; be the 
normal and tangential forces acting on that section, and 
let h, be the height of F, above D é. 

pal considering the equilibrium of the half-section we 
get by 
Resolving vertically 
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Resolving horizontally 
F, a = . . . e . (4) 


Take moments about D, 
Fo ho + W (e+l) + R(e + a)= Pmt free dx, 


whence m 
ho =m+ ot. ‘wx da-W(ce+l)-R(c +a) ]o 


Take moments about D, 
F, hy = F, ho 2 w ( x—-x)d x, 


whence from (5) we get 
h=m+ ne wede-Wi(e+l)—R(e+ a) + 
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where A is a constant and 
=f we da—W (ce +1)-R(c+ a), 


[ (a, —2)da=Tay. 


This shows that if we vary h; and ~, the point of appli- 
cation of F, is a curve of some sort, and that we may con- 
clude that F, is the horizontal component of the thrust 
along this curve. 

To find the vertical component of the thrust we have 
at any point 

Vertical component = horizontal component x tangent 
of inclination of thrust at that point 


or shortly 


and 
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which, on expanding and differentiating, becomes 
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the suffix «, indicating that the values of w and x at 
x, areto be put for w and & in the brackets. 
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= §, (by 3) 
i.é., the thrust at any point is obtained by compounding 
the homal and tangential forces over the section at that 
point, and if T,;=thrust at «, we have, 
T= /SeFR} 
= /8? + P2 
We can see from the method of obtaining 


fn 


in equation 6 that the curve is at least of the second 
degree, and is most probably a parabola, and we may 
therefore say that the stress in the invert causes it to 
assume the functions of a concealed arch. 

In order that the material may not be in tension, we 


must have 
ho> 4d<3d 
ha <3d>4d, 


the most necessary condition being put first in each case. 
Also the depth d must be proportioned to give the correct 
maximum stress in the material. 

These calculations will apply to any form of invert, 
whether curved or flat, the only alterations being in 


w= fe. 


By omitting the force R at pleasure, and assuming a 


curve 
= Fe 


we can calculate the necessary thickness, &c., for any 
span of invert. 
GEORGE WILSON, B.Sc. 
Manchester. 
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PNEUMATIC GRAIN ELEVATOR AND CONVEYOR. 


CONSTRUCTED BY THE EAST FERRY-ROAD ENGINEERING WORKS COMPANY, LIMITED, MILLWALL, FROM THE DESIGNS OF MR. F. E. DUCKHAM, M.1.C.E. 


(For Description, see Page 59.) ‘ 
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Fig.4. 
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PNEUMATIC GRAIN ELEVATOR AND CONVEYOR. 
CONSTRUCTED BY THE EAST FERRY-ROAD ENGINEERING WORKS COMPANY, LIMITED. 













































































WE illustrate on our two-page plate and on this 
page an exceedingly ingenious and very effective 
grain-discharging machine, which is now at work 
in Millwall Dock, being the invention of Mr. F. E. 
Duckham, M.I.C.E., to whose designs it has been 
built by the East Ferry-road Engineering Works 
Company, Limited, Millwall. The apparatus, as 
in use at Millwall, is shown in Figs. 1 and 2. It consists 
essentially of an air-exhausting plant which creates 
a partial vacuum in a tank from which flexible pipes 
pass to the grain in the ship’s hold. The air passing 
up these pipes to the tank carries the grain with it, 
the two being then separated from each other in the 
vacuum tank already mentioned. Referring to Fig. 
1, the steam engine there shown is an ordinary com- 
pound engine, having cylinders 15 in. and 30 in. in 
diameter by 4 ft. stroke, and running, when in full 
work, at about 40 revolutions per minute. This 
engine drives two air exhausters of somewhat peculiar 
construction, these peculiarities being necessitated by 
the fact that the air entering the cylinders is charged 
with a certain amount of dust from the grain. If any 
lubricant is employed in these cylinders, clogging is 
likely to arise, and hence it was found necessary to build 
them so that they couldrun dry. These exhausters take 
the air from an exhaust box, which communicates by 
piping with six vacuum tanks and separators, from 
which the grain pipes run to the ship’s hold. These 
separators, six in all, are fixed in pairs in the three 
deck-houses shown in Fig. 1. In construction they 
are simply tanks of iron plate, with a taper bottom 
divided from the cylindrical part of the tank by a 
diaphragm. In the centre of this diaphragm is a hole, 
through which passes a spout pointed downwards, 
and which is connected to the grain pipe. The hole 
through the diaphragm is somewhat larger than the 
spout above mentioned. The air to the exhauster is 
drawn off from this tank at the top, and the air from 
the ship's hold, coming up to supply its place and carry- 
ing the grain with it, enters this tank through the 
spout at a considerable velocity, and the consequence 
is the grain, owing to its inertia, is shot down into the 
bottom of the tapered portion of the tank, whilst the air 
finally escapes between the diaphragm and the spout 
into the upper part of the tank. So far the separation 











is complete, but it is further necessary to get the grain 
out of the tank without disturbing the vacuum there. 
To this end the ingenious arrangement shown in 
Figs. 6 and 7 has been adopted. The tapered portion 
there shown represents the bottom of the tank, which 
is fed with grain through the spout, as already 
explained. From this place the grain passes through 
the port shown into one of two receptacles, which are 
alternately brought under the port, being pivoted 
on a horizontal shaft as shown. The joint between 
these moving receptacles and the bottom of the tank 
is practically airtight. As the receptacle in communi- 
cation with the separator fills, it finally overbalances 
the weight shown and falls over to the left, bringing 
the other receptacle in pusition to be filled. The full 
receiver being now out of communication with the tank, 
opens automatically to the air and the grain falls out 
through a door at the bottom of the receiver into a large 
hopper. From this hopper it isdrawn off by an attendant 
into a set of four weighing machines which weigh the 
grain in the usual four bushel lots, and from which it is 
finally discharged down through spouts into the barges 
as shown in Fig. 3. The grain pipes are 6 in. in dia- 
meter, and are of rubber, reinforced with wire to pre- 
vent them collapsing when the vacuum is created in- 
side them. The suction end of the pipe is fitted with 
a nozzle of the type shown in Figs. 8 and 9. This 
nozzle is of sheet metal, and has a sleeve of somewhat 
larger diameter around it, between which and the 
main nozzle there is thus an annular space. The air 
to the pipe passes down through this space to the 
nozzle, which, as will be seen, extends a little below 
the sleeve. The amount of this projection can be ad- 
justed for different kinds of grain. Previous to the 
adoption of this outer sleeve trouble was experienced 
when the attendant sunk the nozzle too deeply in the 
grain, but the adoption of the simple device just de- 
scribed has completely overcome this difficulty. With 
theconveyor nowinuse at Millwall, and which is named 
the ‘‘ Mark-lane,” 38 tons of grain have been lifted per 
hour by one of the pipes, and 100 tons of grain can be 
transferred per hour from a ship to three barges, by a 
total staff of eight men in all, and the consumption of 
6 cwt. of coal. Only one man is required to look after 
each nozzle. No trimming of the grain is required, as 


the pipes can be taken to the grain in any part of the 
ship, and the grain of itself flows steadily towards the 
nozzle, The grain can be discharged as easily from the 
most inaccessible situations as from the most open ones. 
The pipes only occupy a few square inches of the total 
area through the hatchways, and hence other gear can 
be worked simultaneously discharging other goods from 
the same hold. This feature is also of advantage in 
rainy weather, as by covering the hatchways and the 
barges by tarpaulins as shown in Fig. 4, the cargo can 
be j oate Aon as safely and as easily as in fine weather. 
In Fig. 5 it is indicated how well adapted the system 
is for the direct discharge of a grain ship intoa granary 
without interfering with other operations. 

When the ‘‘ Mark-lane” was first put to work, trouble 
arose from the fact that the conveyor abstracted from 
the cargo a portion of the dust, and complaints arose 
from the sellers because of the loss in weight. Arrange- 
ments were accordingly made whereby this dust was 
returned to the grain, but the buyers now, we under- 
stand, prefer to accept separate delivery of the grain 
and the dust, as the value of the consignment is thus 
much improved. It will be seen that similar apparatus 
may be employed for either loading or discharging any 
grain-like material to or from ships or warehouses, and 
that, although the Millwall Docks machine is required 
to transfer 100 tons per hour from ship to barge, the 
working capacity of machines of this type is limited 
only by the steam power used, and the size and number 
of the conveying pipes. 








INDUSTRIAL NOTES. 


THE Royal Wedding last week overshadowed most 
things, and in many respects affected the conditions of 
industry. There was no proclaimed holiday, as some 
members of Parliament desired, but throughout Lon- 
don there was a general cessation of work, most of the 
shops, even in the poorer neighbourhoods, being volun- 
tarily closed for the day. That the event caused an 
extra pressure of work goes without saying. Thou- 
sands in one way and another found work in conse- 
quence, and a great deal of money circulated, more or 
less to the advantage of labour. There was a talk of 
an unemployed procession from Tower-hill, and a 
preliminary meeting of about one hundred met on 
Ciechenssell Green for the purpose of organising a 
procession, but when those present were asked to hold 
up their hands in favour of the proposal, less than a 
dozen responded. And so the project failed, as it 
deserved to fail. The British workman is not such 
a churl as to join in absurd vagaries, as a rule. 
Indeed, the British workman, his wife, and his 
children were at ‘‘ the show,” and no heartier plaudits 
were heard along the route than came ungrudgingly 
from their lips. They may have their own views 
politically, economically, and socially, but on festive 
occasions they can throw aside their prepossessions, 
and even their prejudices, just as well as the wealthier 
classes. The wedding presents on view at the Imperial 
Institute are open to view even to the poorest on 
certain days, and many artisans and mechanics will 
examine with deep interest the specimens of beautiful 
workmanship there displayed in rich variety, from 
costly jewels to household utensils for domestic use. 





The condition of trade in the engineering industries 
seems to be improving very slowly, if, indeed, it can 
be said that there is any real improvement. The total 
number of unemployed in the Amalgamated Society of 
Engineers has fallen from 5139 last month to 4962 this 
month, a decrease of 177. So far this is satisfactory, but 
the decrease is slight. The number on superannua- 
tion benefit increases, mainly in consequence of slack- 
ness of trade, as the older members are the first to go 
when work is slack, and so they apply for superannua- 
tion, which otherwise they refrain from doing until 
compelled by age and failing health. The report states 
that the increase in the number of members goes on 
apace, the total now being 72,829, or an increase of 
1920 during this year. The council of the society have 
been in correspondence with the Lords of the Ad- 
miralty with reference to some grievances of which 
the engineers have had occasion to complain. The 
Board of the Admiralty have replied that they have 
taken evidence on the matter, and that the whole sub- 
ject is under consideration. The council is also in 
correspondence with the War Office on the same and 
similar matters. The branches are desired to support 
the Employers’ Liability Bill as amended, and to urge 
their Parliamentary representatives to vote for it. 
The members have voted for special representation in 
Parliament by a majority of 3305, but the vote was a 
small one, only 7080 having voted out of over 72,500 
members. Questions as to how such representatives 
are to be paid, and what the general scheme is to be, 
deterred some from voting. Trade is reported to be 
good in the United States and in Canada, but in Aus- 
tralia there is no imprevement at present. The ques- 
tion of admitting the members of the Auxiliary Asso- 
ciation has been settled on the basis of an entrance fee 
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equal to one-half the present worth per member in the 
society at full benefits. 

The report of the Ironfounders’ Society for July 
states that the condition of trade is slightly more favour- 
able than last month. Some firms are reported to be 
full of work, but numerous other firms are slack, or 
indifferently employed. On the whole it is said that, 
as yet, there is no indication of any general improve- 
ment. The report refers to the state of the iron trade, 
which is so fluctuating as to afford no indication of 
real improvemeat ; the better prospects of one day 
are followed by a falling off another day, which 
would not be the case if a real improvement had 
set in. The chief improvement, slight as it is, the 
report attributes to the flourishing condition of the 
building trades, which is helping to keep the iron- 
founders employed where, otherwise, they would be 
idle. The total number on the funds was 2624, as 
against 2687 last month, a decrease of only 63. But 
on donation, or out-of-work benefit, there was a de- 
crease of 193, the increase being on sick, dispute, and 
other trade benefits. The increase on strike was from 
44 to 148, an increase of 104. The actual decrease of 
out-of-work members was 175. The total number of 
members is 15,076. The division of the society into 
thirteen districts for organising purposes has led to an 
enlargement of this month’s report, so as to give the 
minutes and proceedings of the district committees, 
all of which appear to be in active operation. The 
expenditure was increased in consequence of the district 
meetings by only 35/. 4s. 6d. during the whole of the 

ast quarter, including delegates’ fees, officers’ salaries, 
ares, delegations, and postages, so that the actual 
cost is merely nominal, although twenty-three district 
meetings were held by the thirteen district com- 
mittees, Some of the districts complain of the fre- 
quent levies on behalf of other trade unions, whose 
members contribute less than one-fourth as much as 
the Ironfounders, and the attention of the council 
is directed thereto, so that no further levies be put on 
until trade is better. The chief disputes in this branch 
of trade are at Workington and Rotherham; other 
districts are quiet at present. 

In the Lancashire districts there is little change in 
the condition of the engineering trades. Heavy engine 
builders are for the most part well employed, chiefly 
for abroad ; some of the leading machinists are also 
fairly busy upon foreign orders. Boilermakers are 
scarcely as active as they were. Machine tool makers 
are perhaps a little better employed, but as a rule they 
are only moderately engaged. The general engineer- 
ing branches continue to be only indifferently em- 
ployed, and on the whole there is a quiet tone in 
nearly all departments, the work coming forward being 
of small weight, comparatively speaking, not sufficient 
to render the prospects very encouraging for the near 
future. An examination of the reports from 84 branches 
of the Engineers shows that in 54 the condition of trade 
is moderate, while in 30 it is described as bad. In the 
Liverpool district, Oldham, and Barrow, trade is bad, 
but in the Manchester and some other large districts 
it is moderate. In one place—Preston—a dispute is 
pending, but in all the other districts labour questions 
are quiet. In the ironfounding branches there is more 
slackness than in the engineering branches in the 
Lancashire districts. The iron trade has slackened 
down somewhat ; generally speaking, the tone is not 
quite so firm. The little spurt recently has not been 
sustained, purchasers having apparently satisfied their 
requirements for the present. In the manufactured 
iron branches some of the makers are fairly sold, 
in so far as bars are concerned, and generally the 
prices are firm at recent rates. In the steel trade 
things are quiet, prices, if anything, being easier. But 
for steel boiler plates makers generally are firm for 
best qualities. The metal market remains steady. 
On the whole, trade is not going back, if it is not briskly 
going forward. Perhaps the dispute in the coal trade 
is having a disquieting effect. Otherwise Lancashire 
is tolerably free from labour disputes in all branches 
of industry, which is a gratifying sign. 





The improvement recently noticed in the iron and 
steel trades, in the Sheffield and Rotherham district, 
has been slightly checked by the coal crisis, otherwise 
the improvement is maintained. The prices of Bes- 
semer and hematite are stiffening, The saw and 
machine knife branches are manifesting a change for 
the better, but cutlery and files are very dull, the prices 
being such as to leave very little margin of profit. The 
engineering trades of Sheffield, Rotherham, and the 
Yorkshire districts generally are described as bad, 
with only here and there a report of trade being even 
moderate. At Leeds the reports are from bad to 
very bad in all the branches. In one or two dis- 
tricts disputes appear to be pending, but it is hoped 
that they will not develop into strikes at the present 
time. There is some excitement in the ranks of 
labour at Sheffield, in consequence of the rescinding 
of the fair wages clause, or ‘‘ fair contract clause,” as 





they term it, by the City Council. The council 
adopted it three years ago, but at the last meeting it 
was rescinded by a majority of two, ina rather small 
meeting, when only about one-half the total number 
of the council members were present. A strong effort 
is to be made at the next meeting to renew the resolu- 
tion. It appears that the real point at issue is whether 
the ‘‘fair rate of wages ” shall be paid for the work to 
be done if executed outside Sheffield, as well as within 
its precincts. The employers seem to say that the 
wages to be paid are to be the wages of the town where 
the work is executed ; the workmen say that the Shef- 
field rates are to be paid wherever executed. Natu- 
rally if the Sheffield rates are to rule in all cases and 
everywhere, the result will be to confine all contracts 
to Sheffield firms, otherwise there would be no advan- 
tage to the ratepayers, On the contrary, they would 
have to pay more for outside work, to outside con- 
tractors, while the Sheffield workmen would get no 
benefit. If the work is done in places where the rates 
of wages are lower, both workmen and employer 
would suffer, they argue. On those lines the battle 
royal will be fought at the next meeting. 

In the Wolverhampton district the recent improve- 
ment seems to be well maintained, better, in fact, than 
in any other district. The nearness of the quarterly 
settlements tended to limit business, but manufacturers 

enerally are well off for orders, and those who are 
esse! back their contracts are not expected to be 
gainers thereby, for present prices remain tirm gener- 
ally ; in some instances higher prices are asked for 
forward delivery. This, it appears, is the case both 
with finished iron and the raw material, the advances 
asked being as high as 2s. 6d. per ton for some quali- 
ties. Bridge and girder iron are being inquired after, 
and favourable terms are offered for bars and tube 
iron. More business is also being done in galvanised 
sheets, and hoopiron isin better demand. The stocks 
of pig iron are ion, and the output is being increased. 
There is also active business in steel plates and billets. 
Altogether the prospects are pretty favourable. 

In the Birmingham district trade is not very brisk, 
and some of the smaller industries are suffering from 
depression. ‘Trade is slow to move upward, though it 
is not unusual to run down rather fast. Some of the 
chainmakers are still on strike, this being the twelfth 
week, The stud and peg workers have won an advance 
of from 15 to 18 per cent., and the nailmakers of Dudley 
have succeeded in getting their advance, except in one 
case, 





The twelve labour members of Parliament, who 
usually work together on all labour questions, with the 
single exception of the eight hours, upon which there 
is a difference of opinion, have passed a series of resolu- 
tions upon the Code for Evening Continuation Schools, 
recently issued, and have published the same, together 
with a brief address, to all the labour organisations of 
the country, and to other bodies favourable to the ad- 
vancement of education. The Vice-President of the 
Council of Education is complimented upon the code, 
and the working classes are urged to take full advant- 
age of it inall districts, urban and rural, It is pointed 
out that the code is an immense advance upon all pre- 
vious codes, inasmuch as it deals with citizen life and 
citizens’ duties. The courses of study laid down are 
broad and various, all tending to develop the latent 
powers of the scholars, and fit them for whatever 
station in life they may be called upon to fulfil. The 
action of the labour members has been applauded by 
their fellows in all parts of the country, some 15,000 of 
the circulars having been sent to industrial organisa- 
tions, co-operativeand friendly societies, working men’s 
clubs, and other bodies, and also to school boards and 
other elementary schools. One strong reason why 
this action has been taken is the larger sphere of duties 
which workmen are now called upon to fulfil, as magis- 
trates, as members of school boards, of county councils, 
of municipal councils, and local boards of all hints, and 
theincreased chances thrown open to them of becoming 
inspectors of factories and workshops, of mines, and 
occupying other positions. As these circulars and 
resolutions are sent officially to the offices of the 
various bodies, it is expected that they will be brought 
to the notice of nearly three million workers in the 
United Kingdom, and will thus promote a desire on 
the part of the niembers of the various societies to 
avail themselves of the benefits of the code. 

The ‘‘ coal crisis” is closing upon us, but even now 
some believe that a strike on a large scale will be 
averted. Jt must be obvious that the evidence in 
favour of a settlement is not great ; indeed, the present 
appearances all point the other way. In the first 
place, notices have been issued in many of the districts 
to terminate on the 28th. At various meetings held 
in the Midlands the decision of the men is to resist a 
reduction at any cost. Some of the leaders declare 
that there is a disagreement among the coalowners 
which will prevent a universal strike, or lock-out, 
whichever it may b>, It is stated that Colonel Seely, 











M.P., will take no action in Derbyshire or Notting- 
hamshire, where he isa large colliery owner ; and one 
or two others are, it is said, hesitating as to their 
action. The situation is a little curious, looking at it 
asa whole. The South Wales miners, for example, 
expect a heavy demand for coal if the pits in the 
English districts are idle. With full time in prospect, 
they regard the recent reductions with some compo- 
sure. But this position has been complicated by the 
action of some 4000 hauliers in the Rhondda, Ogmore, 
and Gawr Valleys having decided to secede from the 
sliding scale arrangement, and to join the federation. 
This act may involve South Wales in the pending 
struggle. Then Durham and Northumberland have 
suffered reductions, and will not be greatly affected by 
the proposed 25 per cent. reduction, but as members 
of the federation they also may become involved in a 
general strike. The Durham miners are now taking 
a ballot as to whether they will be represented at the 
Birmingham Conference, and vote fora general strike, 
for arbitration, or for merely contributing their quota 
towards the strike fund. A careful inquiry into the 
relative rates of wages in the two northern counties 
and the other federation districts, seems to show that 
the actual wages of the miners in those two counties, 
are not much below the federation rates, when house 
rent and coals are included. 

Yorkshire, Lancashire, Derbyshire, and Nottingham- 
shire are strongly averse to any reduction. Stafford- 
shire is not quite so certain. It is doubtful if the 
Scottish miners will take ery in the struggle, and 
possibly they will increase their output if the struggle 
takes place. In the Forest of Dean the contest may be 
said to have begun already. The notices expired on 
Saturday last, the employers having refused to post- 
pone them. Six of the largest collieries, employ- 
ing four-fifths of the total miners of the district, were 
among those to be shut down from this week. If the 
struggle really takes place, the men anticipate a three 
months’ strike. In view of this fact they propose that 
for the two first weeks there shall be no strike pay. 
But some of the men have long been in a state of 
privation by reason of short time, and in some cases 
of total idleness. 





On the Continent labour troubles seem to be reviv- 
ing. In Paris the Labour Exchange has been closed, 
after some very severe conflicts between the police 
and the workers. The reason for this action appears 
to be that labour syndicates have not registered as the 
law requires. But the movement in France is social 
and political as well as economical, as, indeed, it 
usually is. 

At Sydney, in Australia, the seamen have struck 
against a reduction in wages. The crews of several 
steamers were arrested for striking without notice, and 
for not obeying the commands of the officers. Ten of 
the ringleaders were sentenced to fourteen days’ im- 
prisonment with hard labour. The others were dis- 
charged. 

In Spain there have been some labour troubles, The 
scavengers at Madrid refused to work, and some con- 
flicts with the authorities ensued in consequence of 
other men being engaged. Similar conflicts have 
occurred in Russia and Austria. In some cases, 
especially in Russia, scenes of riot and violence led to 
encounters with the military, many of the workmen 
being injured. In other cases many have been im- 
prisoned for taking part in the disturbances, 





SHIP RAILWAYS. 
By Water Ropert Kinippte, M.I1.C.E. 


TILL within a very recent period the only means of com- 
munication considered practicable for establishing a con- 
nection between two seas was by canals, either with or 
without locks, but within the last few years the question 
of transporting ocean-going vessels by rail over land has 
been raised, and _ is now beginning to receive a portion of 
the attention which it deserves. 

The actual transport of vessels over land dates back to 
a remote period, but interest was revived in it by the pro- 
position of Captain Eads for the Tehuantepec Ship Rail- 
way, which was worked out in a practical manner and in 
much detail. Still greater interest has been given by the 
Chignecto Ship Railway, at ? ewan in course of construc- 
tion under Sir Benjamin Baker and Mr. Ketchum as 
engineers. The completing and working of that railway 
are looked forward to with eagerness, and I feel sure it is 
the wish, as I have no doubt it is the anticipation of 
engineers as a body, that it will prove as great an engi- 
neering success as that of the Forth Bridge. 

As ship railways have not yet been fully discussed by 
engineers as a body, the object of this r is to bring 
under consideration the principles andetipiag their con- 
struction, and to point out the advantages of ship rail- 
ways in comparison with ship canals. Unless in excep- 
tionally favoured sites, such as in the case of the Suez 
Canal, ship canals necessitate locks or lifts to accommodate 
themselves to the general level of the country traverzed, 
the number and height of such being dependent upon the 
site. Each lock or lift is not only a heavy item of expense 
in the cost of the works, but gives rise to considerable 


| delay in the working of the traffic, and where locks are 
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somewhat numerous along the line of a canal its capacity 
for traffic is seriously reduced. 

One can easily understand the feeling which prompted 
M. de Lesseps to have the Panama Canal constructed 
without locks. The canal would thus have had the 
maximum capacity for traffic, coupled with the mini- 
mum expense for working and maintenance. But the 
cost of obtaining such a desirable result would have 

roved enormous, as it entailed a cutting about 46 miles 
in length, attaining a depth through the hill of Culebra 
of over 300 ft. somewhat similar remark might be 
made with respect to the great majority of sites for ship 
canals; and whilst in nearly every case it can be shown 
that where a ship canal would be profitable a ship rail- 
way would be still more so, yet the superiority of the 
latter over the former becomes more me por marked in 
proportion to the elevation of the land which has to be 
traversed and to the irregularities of level along the 
route, 

My attention was directed to ship railways some years 
ago, when I had under my consideration the various pro- 








many years a system of transporting of vessels from one 
level to another by means of an incline. For this purpose 
a caisson of water is used, carried by framing mounted 
on wheels, and this suggests that by rendering the bottom 
of the caisson, and the framing under it, somewhat weak, 
or pliable enough to enable the wheels to yield to any 
irregularities in the rails of the incline, the first essential 
of a thoroughly reliable ship-car would be accomplished, 
for it is clear that a vessel afloat in the caisson could not 
in any way be affected by any pliability the caisson or 
framing might possess, so long as there was sufficient 
water in the caisson to keep the vessel afloat. Again, 
the pontoons in connection with the hydraulic lift dock 
in the Victoria London Dock can be so adjusted by 
admitting water into compartments in their forward and 
after ends, as to prevent any straining to vessels taking 
place ; and, further, these pontoons are virtually used as 
water turntables. 

I may remark, in connection with the hydraulic lift 
docks in the Victoria London Dock, which have been in 


use for nearly thirty years (see description, vol. xxv., 
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and over gradients, while the pontoon dock carrying the 
vessel is afloat on the bogies, and consequently free from 
any straining inany way whatever. 

The ship car, as designed, weighs about 5000 tons, and 
is of sufficient size and strength to carry a laden vessel of 
11,000 tons displacement. This total weight of 16,000 
tons is borne by 1400 wheels, each carrying 114 tons. The 
wheels throughout are 3 ft. in diameter, and those under 
the two pivot platforms are of extra strength. The under 

rtion of the ship car is made up of two bogie cars of 
Eve pliable platforms or trolleys, each of 70 ft. in width 
by 50 ft. in length, and borne by 140 wheels, or 700 wheels 
to each bogie. These platforms are built of steel, havin 
longitudinal and cross bearers, and their tops are plate 
over. It is not necessary to build these platforms of 

ter strength than is sufficient to join together and 

eep in accurately gauged positions the wheels to insure 
true running over the seven single lines of permanent 
way. The more pliable the platforms are, the more 
nearly will the primary object be attained, which is, that 
every wheel shall carry only its proportionate load, quite 
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posals which had been put forth, from the earliest down 
to the most recent times, for solving the question of the 
safe transport of vessels overland. 

The proposals advanced may be divided into two 
classes, one of which utilised fluid pressure in some form 
to prevent the vessel being strained, whilst the other 
placed the vessel on a more or less rigid platform, and 
trusted to arrangement of parts and careful maintenance 
in perfect adjustment to guard against any undue strain- 
— the vessel. : 

he former is undoubtedly the correct system in 
regard to principle, and in practice is the only one 
which lends itself to solving in a simple and effective 
manner the various problems which arise, and further 
does not depend upon rigid accuracy in the adjustment of 
parts, or mathematical precision as regards levels, of the 
line, but will admit of it being kept in the same working 
order as any ordinary railway. 

The object to be attained by a ship railway is to convey 
a vessel of any size overland without being strained at 
any part of the route, whether on a straight or curved 
part of the line, or on a level or inclined part. 

The inventions I patented on July 18, 1891, and 
August 15, 1891, effect this object completely. On the 
accompanying engravings, Figs. 1 to 10, my patented 
arrangements are shown adapted to the transport of a 
vessel of 11,000 tons displacement. As will be readily 
understood, the size of ship car, and number of lines of 
rails on which it trave!s, are entirely dependent on the 
size of vessel to be transported, but the system, which the 
drawings show to be applicable to one of the largest 
sized vessels afloat, is equally applicable to any vessel of 
any dimensions whatever. 

Description of Car.—This invention is based upon the 
fact that by liquid alone can great weights be readily 
and equally distributed over a given number of wheels or 

ints of support covering a large area. On the Monk- 
and Canal, near Glasgow, there has been at work for 
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Minutes Inst. C.E., 1865, page 292), that these pontoons 
are of some 300 ft. or 400 ft. in length, and draw about 
6 ft. of water when loaded, but are comparatively weak 
structures for carrying ships without pe me, when 
loaded, as I pointed out in the dis2ussion on them in 
1865 (see pages 323-341). 

The pontoon turntables, proposed by the late Captain 
Eads for the Tehuantepec Ship Railway at changes of 
direction and of gradients, are but a development of this 
system of floating and turning vessels, Again, an ordi- 
nary floating pontoon repairing dock, stiffened by longi- 
tudinal and transverse girders, at once suggests the best 
method of docking ships, varying in tonnage and form, on 
toashipcar. It is by a combination of these well-known 
successful methods of carrying, turning, and docking 
vessels, that I have been able to design a ship car which, 
in my ee ape not only embodies these, but includes 
all the leading essentials necessary to build up a safe and 
reliable ship car, and more es 
give an equal distribution of the weight carried over the 
whole of the wheels. 

The car may here be shortly described as being built up 
of wheels carrying pliable platforms in the form of ten 
trolleys in the total length of the car, coupled up to form 
two bogies of five trolleys in each, the middle platform of 
each bogie having a pivoted centre running up at least 
12 in. into the underside of the pontoon dock (Fig. 5). Be- 
tween the tops of the five trolleys in each bogie, and the 
underside of the pontoon dock, is a hydrostatic double- 
ended compensating bellows, and when a vessel is docked 
on to the pontoon, the water in the bellows heads up in the 
hollow vertical members of the side girders (Fig. 7) until 
the weight of the pontoon dock and the vessel carried is 
balanced by the statical head of water contained in those 
members. The bellows pivot and the five trolleys in each 
bogie form together a water turntable, having sufficient 
freedom of horizontal and vertical movement to enable 
the bogies to adapt themselves to and pass along curves 





jially that which would | boar 





independently of any of its neighbouring wheels, whilst 
travelling over irregularities in the permanent way. 

he most essential point to be considered in designing 
a ship car is, that every wheel under every condition shall 
bear no more or no less than its due proportion of the 
weight of the ship and car—viz., 114 tons, or y//55th part 


of the total of 16,000 tons. It is a physical im ibility 
to obtain an equal distribution of a weight to be carried 
otherwise than by a layer or stratum of fluid placed 


between the underside of the rigid weight to be carried, 
and the pliable tops of the ten trolleys surmounting the 
wheels which carry the weight. 

The trolleys are all coupled together along the centre 
line of the car, and are free to adapt themselves to any 
horizontal or vertical curves; their outside or marginal 
one are shorter than their centre line lengths by a few 
inches, which difference is regulated by the radii of the 
horizontal curves adopted for the railway. One import- 
ant feature in this method of construction is, that should 
one wheel out of the group of 700 in each bogie give way, 
it would simply throw ;};th part of 8000 tons, or half of 
the gross weight of the car and ship, on to the remaining 
699 wheels in the half length of the car ; in other words, 
the additional weight thrown on to each wheel would be 
aioth part of 114 tons, or 37 lb. 

A stock or supply, in duplicate, of the whole of the 
working parts of the car, engines, and machinery gene- 
rally, finished to exact gauges, might be kept either on 
d the car, or nearat hand, and as most of the working 
= are repeated many times over, the number of parts 

ept in stock would be small. Any repairs, such as the 
removal of defective wheels and axles, or anything re- 
quiring attention in the under platforms, could easily 
effected at any of the passing places, where separate 
arrangements of pits, and short movable rails, in connec- 
tion with the traversers, could be provided. The ship car, 
as illustrated in Figs. 5 and 6, is 500 ft. in length by 70 ft. in 
width and 37 ft. in height, and is designed to pass round 
horizontal and over vertical curves of a radius of 100 chains. 
The top of each bogie pivot is in the form of a frustum of a 
sphere of 100 chains radius, over which the pontoon car 
dock will be placed, and be free to move within a limited 
range in any direction as on an ordinary ball joint. In this 
joint there is a film of water (Fig. 10) of 2in. in thickness, 
which is sufficient to prevent any portion of the underside 
of the pontoon dock, when loaded with a vessel of 11,000 
tons displacement, from coming into contact with the tops 
of the pivots and the platforms of the pivot trolleys, 
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incline until about one-tenth of the weight of the laden 
vessel is brought to bear upon the keel blocks, at which 
atage of the docking operation a series of sliding bilge 
blocks having self-adjusting caps, padded with rope 
matting, are, by means of direct-acting hydraulic rams, 
simultaneously forced into position under the bilges of 
the midship portion of the vessel, as shown on transverse 
section, Fig. 8. Along the hull, fore and aft of midships, 
where the rise in the floor becomes gradually greater, a 
special design of bilge blocks is used having similar 
adjusting caps, but instead of sliding on the floor of the 
dock are carried by bearers hinged at their lower ends to 
the keel blocks, while their upper ends are connected by 
suspension rods to the heads of direct-acting rams placed 
vertically against the sides of the dock, so that when the 
ends of the levers are raised by the rams, the bilge blocks 
are brought close into contact with the hull of the ship, and 
automatically adjust themselves to its form (Fig. 9). The 
pressed water is kept fully on, and is regulated to what- 
ever pressure is necessary for holding the blocks in posi- 
tion, and the rams are so arranged that the whole of the 
bilge blocks may be forced into or out of position simul- 
taneously ornot. As the car is travelled down the incline 
the blocks are withdrawn from under the vessel, as soon 
as she has displaced some ,°,ths of her weight. . 

Hauling or Propelling Ship Cars.—As to the question 

of providing power for hauling ship cars by ordinary 
locomotives, or of placing machinery on board the cars 
for propelling them direct, at first —_ it would appear 
better and more economical to haul than to propel them ; 
but upon close examination hauling is surrounded by 
many objections which are almost insurmountable. In 
many cases locomotives would obstruct rather than facili- 
tate the speedy working of the traffic of a oy railway. 
For instance, when a shipcar had reached the head of the 
marine incline, it woul necessary to shift the loco- 
motives from the head of the car by traversers, or over 
points and crossings, and to run them back to the rear of 
the car, and thereafter they would only be of use in 
driving or forcing the ship car a short distance down the 
incline, or say to water level, at which place chains or 
ropes would have to be applied for hauling the car down 
the incline until there was sufficient water to float a vesse 
off or on to the car, which would not only involve a con- 
siderable loss of time in shifting, shunting, &c., but the 
expense of working the tratlic would be greatly increased 
thereby. 
No an hydraulic lifts capable of raising 16,000 tons 
could be constructed and safely worked, but upon the 
whole, marine inclines would argon to be safer and 
readier to work than lifts. Much, however, must depend 
upon the conditions of the locality to be dealt with. 

To provide each car with power for propelling itself 
seems to me to be advantageous for almost every condi- 
tion, such as moving a car direct from one end of the 
railway to the other, up or down the inclines into a lock, 
on to the platform of a hydraulic lift, into a berth or 
siding, or on to or off of a traverser. For these es 
eight pressed water pumping engines are provided, and 
supplied with steam from eight locomotive boilers, as 
shown in Fig. 10, The pressed water from these pumps 
is led by pipes to 25 three-throw oscillating hydraulic 
engines working direct on the driving wheels of the car 
placed under the platform of each pivoted portion of the 
car. 

An air receiver is fixed in position on the line of the 
pressed water pipe in each engine-room, and the driving 

wer is so arranged that one eet of engines with one 
boiler will be ample to propel the ship car carrying a 
laden vessel, together having a gross weight of 16,000 
tons, at the rate of one mile an hour. The whole of the 
pressed water pipes leading to the 50 hydraulic engines 
working direct on the driving wheels under the two 
pivoted portions of the ship cars can be worked either by 
one or by the whole of the eight engines. The pumping 
engines press up the water until the requisite force or 
pressure is obtained to propel the car at a speed of about 
one mile an hour. The remaining seven engines may be 
gradually set to work to supply the quantity of pressed 
water requisite to propel the car at the desired speed. 

The hydraulic engines are all reversible, and would be 
used as brakes, in addition to brakes fitted to the wheels 
of the other platform trolleys. The water used in con- 
nection with the hydraulic machinery is taken from and 
returned to the adjusting or trimming water tanks placed 
under the floor of the pontoon at its sides. 

Steam from the boilers of vessels regularly using the 
ship railway could, during transit, be supplicd to the 
engines of the ship car, and further, the pressed water 
from the pumping engine on board the ship car could be 
utilised for driving the hydraulic engines for moving the 
traversers on one side, which at one or two places along 
the line would be double or of fourteen rails in width, so 
that when a traverser with a ship car on it was moved 
aside it would bring the other half of the double traverser 
into position across the main line, so that a ship car 
coming from tha opposite direction could 8 over it, 
after which the traverser would be propelled back to its 
original position, and the ship car with its load would 
move off the traverser and proceed along the main line to 
the end of its journey. 

Permanent Way.—As to the permanent way, it would 
not be desirable to depart much from that in general use. 
The ballasting should be about 2 ft. 3in. in thickness, 
the transverse sleepers of 12 in. by 6 in. Gardnerised fir, 
the longitudinal bearers on same also of 12 in. by 6 in. 
fir, and the distance pieces laid on the transverse sleepers 
between the longitudinal bearers 12in. by 4 in. e 
rails to be of steel, and flat-bottomed, weighing 112 lb. 

r lineal yard. As not a single one of the 1400 36-in. 

iameter wheels, which carry the ship car and the laden 
ship, together a weight of 16,000 tons, could at any time 
have more than 114 tons on it, there would be little risk 











of a breakdown, more especially on a strong and well- 
laid permanent way, such as that a tape which should 
have a life of from 20 to 30 years. The cost of mainten- 
ance and renewal would, therefore, be small, probably 
not more than one-third of that of ordinary main lines. 
Sea Ends of Railway.—The sea ends of a ship railway 
in a locality where the tidal range is small, would bo in- 
clines passing under water level to a sufficient depth to 
admit of a vessel being floated over the keel blocks of the 
ship car. At the bottom of each incline there would be a 
ship-car berth, similar to a lock chamber, and also a dock 
entrance, which latter could, when required, be opened or 
closed by a travelling caisson, When closed, the water in 
the cutting of the incline could be pumped out, and the 
rmanent way and other works examined and repaired ; 
urther, during the operation of grounding a vessel on to 
the keel blocks in the ship car dock, the entrance could 
be closed to prevent any disturbance by ‘‘scend ” or tidal 
range. Hitherto in closing and bridging across dock and 
harbour entrances inconnection with the various public 
works for which I have acted as chief and consulting engi- 
neer, I have used my former inventions of travelling 


| caissons, some of which caissons have rollers running on 


rails laid on the floor of the caisson berth and chamber, 
whilst others have keels which travel over rollers fixed in 
the floor of the chamber. 

Each caisson is surmounted by a balanced lever folding 
bridge. Three of such caissons and one bridge can be 
seen in operation at Greenock, on the Clyde, viz., at the 
entrance to the Garvel Graving Dock, the east and west 
entrances to the James Watt Wet Dock, and the — 
across the entrance to the West Harbour, also the 
graving dock at Aberdeen, the graving dock at Point 
Levis, Quebec, and the Esquimalt Graving Dock, Vic- 
toria, British Columbia, and further at several other 
graving docks built under other engineers, viz., at Govan, 
Glasgow ; Monte Video, Eastern Dock, Newport ; Cockatoo 
Island, Sydney, Sebastopol, and Vladivostock (now in 

rogress). The whole of these caissons, except the first, 
on their ends bevelled horizontally, enabling them to 
be removed from their berths as soon as they are floated 
high enough to clear the sill, and allowing the sides of the 


1 | dock entrances to be built with vertical faces, which is a 


matter of great importance since the building of ‘‘ wall” 
or plumb-sided vessels. I mention these travelling 
caissons with folding bridges, as they may be of interest 
to those who are connected with docks, especially as a 
single caisson not only does the work of a double pair of 
gates, but provides a safe road or railway bridge, and 
greatly reduces the cost of entrance works. 

In Figs. 2 and 4 I have shown my last invention, of a 
travelling caisson, which, while retaining all the ad- 
vantages of those I have already designed and constructed, 
and which in some cases have been working successfully 
for the last twenty years, dispenses with guides, roller 

aths, and rollers, and keels and rollers, and also the 
folding bridge platform. The following is a general de- 
scription of it. 

The travelling caisson is suspended to the nose of a 
cantilever carriage, which runs on inclined rails laid on 
benches formed in the upper portions of the sides of the 
caisson chamber. The whole weight of the caisson is 
practically rendered nil by displacement or buoyancy 
compartments placed below the lowest or constant water 
oak In the caisson above top water level, there is an 
adjusting tank for use not only in keeping the constant 
weight of the caisson as nearly as possible at nil, but also 
for the purpose of raising and lowering the caisson off 
and on to its end bearings or seatings, when acting as a 
bridge. 

As the caisson is hung in pendulum fashion to the nose 
of the travelling cantilever, it is quite free to swing, so 
that during the operation of being hauled into the 
chamber its end comes in contact with a nosing girder by 
which it is sufficiently depressed to enable the caisson 
bodily to be travelled into the chamber under the 
covering platform. This class of caisson can be economi- 
cally constructed, and is well adapted for muddy rivers. 

Ina locality where the tidal range is great, it would be 
an advantage to construct, at the foot of the sea ends of 
the ship railway, an ordinary lock of, say, 1020 ft. in 
length, with sufficient depth of water on the bottom of 
its lower half and sill to admit of a vessel entering at 
low water time, and when entered the entrance could be 
closed and the water pumped up into the lock, until there 
was a sufficient depth to admit of the vessel being floated 
- to the ship-car dock berthed in the upper half of the 
ock. 

Such arrangement of an incline and_single-gate 
entrance, or of partly by an incline and partly by a lock, 
for placing a vessel on to a car, would enable a very con- 
siderable traffic to be carried on with the least amount of 
detention. In some localities, however, it might be more 
advantageous and economical to use hydraulic lifts simi- 
lar to those erected in connection with the Chignecto Ship 
Railway. 

Comparative Advantages of Ship Railways over Canals. 
—In districts where there is a small but gradually develop- 
ing trade, the advantages of a ship railway as regards 
cost and rapidity of construction over those of a ship 
canal, are many and great. Take, for example, a sub- 
stantial ordinary single line of permanent way, laid 
through an open and level country at a cost of about 
4000/. per mile, exclusive of land, stations, rolling stock, 
&c., and construct a ship car, or rather a barge car, to 
travel over it, capable of carrying, including its own 
weight, a gross weight of 100 tons; again, take a double 
line, and a ship-car of 620 tons gross carrying power, a 
three-line and an 1850-ton car, and so on to a four-line 
and a 3770-ton car, a five-line and a 6650-ton car, a six- 
line and a 10,650-ton car, and a seven-line (as illustrated) 
and a 16,000-ton car, and it will be seen with what 
rapidity the carrying capabilities of a ship car increase, 





in proportion to the smallness of increase of capital re- 
quired to provide each additional line of permanent way 
to accommodate such increase in the sizes and weight of 
cars and vessels; for instance, by adding the last, or 
seventh line, an increase of as much as 5350 tons gross 
per car is obtained, while the net cost of the one addi- 
tional line of permanent way to obtain this increase 
would only be about 40007. per mile. 

About one-half of the above gross weight of each car 
and laden vessel may be regarded as the net weight of 
the goods that can be carried without the necessity of 
breaking bulk. 

For comparison I have given the gross carrying capa- 
bilities of each single car, but there is no reason whatever 
why trains of ship cars should not be run in the same 
manner as ordinary trains are, or that one car should not 
follow closely after another, as one vessel does after 
another in ship and other canals, so long as proper and 
efficient passing places are provided at convenient dis- 
tances apart. 

If a ship canal is to accommodate a vessel of, say, 
11,000 tons displacement at the outset, or in the near 
future, it must of necessity be practically completed, and 
especially so when locks and docks are required. 

t cannot with all its structural works be enlarged from 
time to time as the sizes of vessels increase, without 
incurring an extravagant and foolish waste of capital, 
and therefore to provide now and then for a vessel of 
such a displacement would be a serious matter, involving 
the expenditure of the whole of the capital required to 
make a canal at the commencement, and whether the 
remainder of the traffic consisted of small and unim- 

rtant vessels or not. Ordinary open rivers, navigable 
rom the sea to important cities, have from time to time 

been widened and deepened as the trade of the port had 
developed, or vessels increased in size. In most cases 
such improvements have taken more than fifty years to 
accomplish, and at a rate proportionate to the net pro- 
gressive income of the port. 
_ Now that the Suez Canal is completed, it may be 
included in the category of open waterways or naviga- 
tions, but although the material and country through 
which it passes readily admit of its being widened and 
deepened at small cost, nevertheless that cost must 
necessarily be much greater than it would have been in 
the case of a ship railway. 

The Suez Canal, although executed under such favour- 
able conditions of material and route, hac been exceed- 
ingly expensive, compared with the cost of a well-con- 
structed ship railway, fully equipped with cars and 
traversers, through a similar tract of country, and capable 
of accommodating precisely the same amount of tonnage. 
For working ship railways, traversers at convenient dis- 
tances apart could be so placed as to remove ship cars, 
carrying vessels laden with cargo, from the main line into 
sidings or docks, where the vessels could be unloaded and 
loaded with the same or even greater facilities than 
vessels lying ata quay, for the reason that not only could 
ordinary railway trucks, but ordinary carts or wagons, be 
accommodated on both sides of such vessels, thus afford- 
ing safe and direct facilities for loading and unloading at 
the same time, without confusion; and even these are 
not all the advantages of transporting a vessel by a shi 
car, for vessels whilst in transit could be scraped, 

inted, and repaired, under much better conditions of 
ight and air than in an ordinary graving dock ; and fur- 
ther, there would be economy in executing repairs under 
such conditions, owing to the saving of time, rent of a 
graving dock, and the utilisation of the spare time of the 


crew. 

It might be urged that a single line of ship railway of 
seven rails in width would not be sufficient to carry on 
an extensive traffic, but this objection would be met by 
passing places being provided at convenient distances 
apart, which could be so laid out that several ship cars 
could be traversed off the main line, to admit of other 
ship cars passing when travelling from the opposite 
direction, much in the same way as in the passing places 
in the Suez Canal. 

With a ship railway it would be extremely extravagant 
to construct a double line of ship railway of fourteen 
lines of rails in width simply for the sake of having upand 
down lines, unless the traffic demanded it, in which case, of 
course, it would be of immense service, and ships could be 
despatched almost as frequently as ordinary goods trains, 
and therefore on account of such cost it would be better 
in the first instance to construct a single line and provide 
passing places. In some localities a single line with only 
one passing plave would be ample, and especially so in 
localities where two seas are connected, and the country 
among through is yet undeveloped. No doubt there have 

en in the past substantial reasons against the probable 
success Of ship railways such as that proposed by the late 
Captain Eads, owing to the impossibility of travellin 
ship cars as proposed by him over horizontal and vertica 
curves, thus involving floating turntables and other con- 
trivances at every change in direction and gradient. 

A floating turntable capable of carrying a loaded vessel 
weighing 11,000 tons mounted on a ship car weighing 
5090 tons, or —— 16,000 tons, would have to be 500 ft. 
in diameter, and of great strength, both longitudinally 
and transversely, to prevent straining, and have a dis- 
placement greater than that of the largest vessel aflcat. 
The cost of such a turntable would be enormous, but with 
the ship car as herein described and illustrated, any 
changes in direction or of gradient, or, in other words, in 
horizontal and vertical curves, could be travelled over 
without straining with the same eare and the same safety 
as by any ordinary railway locomotive or carriage, and 
further, if desired, ordinary points and crossings could 
be used at the passing places instead of traversers as 
above described. 

There are many eligible routes where a reliable or suf- 
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ficient amount of traffic could be insured for a ship rail- 
way. In Britain the following may be mentioned—viz., 
from Bridgewater to Weymouth, Gloucester to Birming- 
ham, Birmingham to nchester Canal, Manchester 
Canal to Goole, the Solway to the Tyne, and the Clyde 
to the Forth. Others which may be mentioned are the 
route across the south of France joining the Gironde 
with the Mediterranean near Narbonne, the Panama 
route, the Tehuante route, and various important 
routes in the United States and Canada. _ 

Ship railways should, as far as possible, pass over 
existing railways and public roads, so as to avoid open- 
ing bridges. Unlike ordinary railways, it would not be 
necessary to enter towns, as ship railways could be 
worked, almost exclusively, in connection with goods 
traffic, and therefore an extra half-mile or so of cartin 
to and from the warehouses and stores in a town woul 
be a matter of little consequence. 

Concluding Remarks.—Having so far described my 

atented ship car, I may in conclusion remark that 

have selected a route for a ship railway across the 
Isthmus of Panama, to join the almost completed 
Atlantic and Pacific ends of the Panama Canal. I find 
to accomplish this most desirable object it will not 
require a greater length than 25 miles, and that along 
its whole length gradients upon an average of about 1 in 
200 can be adopted. The cuttings and embankments 
required to give these gradients would be exceed- 
ingly small, and further, suitable material for ballast- 
ing the whole length of the line can be obtained near at 
hand. Under these most favourable circumstances, com- 
paratively little unskilied labour would be required to do 
the excavations, more especially as steam navvies could 
be erected on the nose of the ship car to do the heaviest of 
the cuttings, and to load into wagons on the outside or 
spare lines of the ship railway on each side of the ship 
car, and convey the material to places of deposit in 
forming the embankments ahead, and thus aid in the 
speedy advancement of the work. Embanking might also 
be done by loading up the ship car with embanking 
material, and unloading it by skips into the embankments 
where feasible. Again, this ship car could be used for 
conveying from the ports of Panama and Colon to the 
work in progress, the materials for the permanent way, 
the whole of which could be obtained from Europe or the 
United States, prepared, fitted, and ready for laying 
down ; and by the aid of a couple of derrick cranes, eac’ 
having an outreach of 50 ft. to 70 ft., placed on the fore 
ends of the ship car, the sleepers and rails could be placed 
on the levelled ballast almost exactly in position, and 
ready for laying, bolting, and packing up complete. 
During the progress of the Panama Canal works, the 
health and comfort of both skilled and_ unskilled 
labourers appear to have been much neglected, with the 
result that an enormons waste of life occurred, which, 
especially in the case of these works, meant an enormous 
waste of money, and therefore to preserve as far as pos- 
sible the health of the whole of the men engaged on the 
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works should, from a financial point of view alone, re- 
ceive due consideration. 

A ship car, utilised as I have indicated in connection 
with the execution of the works, would invariably be in 
the front, and by its length and width would afford room 
for providing ample, comfortable, and healthy quarters, 
which could be erected over the tops of the girders, 
leaving the lower portion or deck between the side 
girders as workshops, and thus the whole of these work- 
shops and shanties could be kept well ventilated by a 
supply of fresh air, drawn through a tube or funnel, from 
a height of 50 ft. to 100 ft. above the top of the car, cooled 
by compressing machinery, and delivered into the various 
shops and living quarters both day and night. Such an 
arrangement would not only add materially to the health 
and comfort of all, but would keep the men together and 
materially reduce losses from sickness and death. At 
each end of the ship railway there would be a marine 
incline and a single caisson entrance into the canal. 

A ship railway of the above length, including the 
marine inclines, caisson gate entrances, ship cars, and 
traversers fully cauippes and ready for use, including the 
finishing up of the Pacific and Atlantic ends of the canal, 
would not cost more than 5,000,000/., and the whole of the 
works could be completed within three years from the 
date of their commencement ; while to complete the canal 
as originally proposed, without locks, or with locks, as 
proposed a few years ago, cannot be done fora less sum 
than from 20 to 25 million pounds sterling, and probably, 
even under the very best direction, in not less han seven 
or eight years. 

I might finally remark that the method of ee 
herein proposed for ships is agains of wider develop- 
ment, and may be applied to the conveyance of heavy 
loads, such as guns, or for a modification of passenger 
carriages, whereby great convenience might be obtained, 
and facility in the transport of large numbers of pas- 
sengers. Thus, in the existing double lines of railways 
in this and other countries, ship-car passenger trains, 
each com of three carriages of, say, 100 ft. in length 
by 20 ft. in width, might be so constructed as to admit of 
their being carried on groups of trolleys, designed to 
cover two lines of rails and to pass under any of the 
existing bridges. These would accommodate the same 
number of sepgers as an ordinary train of double the 
length ; and further, either by raising the present bridges, 
or lowering the rails, a sufficient clear headway could in 
many cases be obtained to admit of ship cars having two 
floors being used, and thus reduce an ordinary train by 
two-thirds of its length. A train of ship-car carriages 
would thus afford as much accommodation in suites of 
rooms and comfort as a lake passenger steamer in the 
United States. 





InpDIAN BrincEs.—At the close of last year the Bombay, 
Baroda, and Central India Railway Company had ex- 
pended 1,384,902/, upon iron bridges, 








OIL-CARRYING STEAMERS. 


On Points of Interest in the Construction and Repair of 
Vessels Carrying Ol in Bulk,* 


By Mr. B. Marrztt, Chief Surveyor to Lloyd’s 
Registry of Shipping, Vice-President. 

HAVING been requested to prepare a paper to be read at 
these meetings, it occurred to me that—in view of the ex- 
tensive repairs which have been executed in this locality on 
steamers engaged in carrying oil in bulk—this subject 
might be of interest, and could be dealt with to advan- 

e to many professional men in this district. 

e great development in this trade, and the rapid 
increase in the number of vessels engaged in it since 1886, 
when I had the honour to read the first paper at Liver- 
a on this important branch of commerce, may be seen 

y reference to the list of vessels classed in Lloyd’s 
Register alone, engaged at the present time for the 
special conveyance of oil in bulk on oversea voyages, 
and may be felt to be a further excuse for my occupying 
your attention for a short time on a subject which is 
exercising the minds of many who are personally in- 
terested. 

The questions which are forced upon us, in view of the 

serious damage which is so often occurring to many of 
these vessels, and the great cost to underwriters attend- 
ing their repair, are as to the general sufficiency of scant- 
lings, and arrangement of details in their construction, 
and the points which should occupy special attention 
when they come under repair. 
_ The general efficiency, or otherwise, of bulk oil-carry- 
ing vessels to satisfactorily do the work required of them, 
has to a great extent been a question worked out by 
actual practical experience, and a large number of 
vessels engaged in this trade have now been sufficiently 
long in existence to enable us to speak somewhat definitely 
on this point. 

With the knowledge now before us, we are better able 
to form an opinion of the comparative extent to which it 
may be assumed that the constant repairs found to be 
necessary to many of these vessels have been due to 
deficient scantlings, faulty modes of arrangement of 
materials, bad workmanship, or last, but not least, a 
want of proper care or knowledge in the management or 
the navigation of vessels carrying oil or water ballast in 
large quantities in bulk. 

_ As regards the general scantlings of framing and plat- 
ing, experience has shown that the scantlings adopted 
for ordinary cargo vessels are suitable for petroleum 
vessels. It is mainly in matters of detail that special 
precautions have to be taken to render these vessels 
efficient, and the first point to which I would direct 
your attention is to the rivets and riveting. The case of 
a vessel ing a liquid cargo in bulk out to the outer 
skin differs from one carrying ordinary cargo, inasmuch 





* Paper read before the Institution of Naval Archi- 
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as that in the first case the oa is carried directly on 
the outside plating of the vessel instead of on the floors 
and framing, and the main strains are therefore brought 
on the riveting connecting the plating to the frames. 
Further, in pitching and rolling the pressure due to the 
inertia of the cargo is very considerably increased, even 
when the tanks are quite full. » 

In the early instances of the construction of these 
vessels, they were comparatively small in size, or built 
with double skins, and it is possible that when the inner 
skin was dispensed with, the increased strains which 
would be brought upon the riveting of single shell plating 
had not been fully appreciated, until it was forced upon 
us by actual experience. ; 

Here, then, is one of the principal considerations in the 
efficient construction and repairs of oil-carrying vessels, 
viz., the size, form, and spacing of the rivets. General 
opinion exists that the sizes of the rivets as given in the 
rules of Lloyd’s Register are sufficient for the various 
thicknesses of plates prescribed. As regards the form of 
rivet, however, there can be no doubt that many of the 
failures which have occurred have arisen from the ineffi- 
cient heads given to the rivets. An opinion existed 
amongst some builders, which I am glad to say has been 
to a consideraple extent abandoned, that the best form 
of rivet for producing oil or water tight work was the 
plug-headed rivet, as shown in Fig. 4. This all our ex- 
perience shows to be a mistake, and that the best form of 
rivet for insuring oil-tightness is the pan-headed rivet 
with swollen neck under the head, as shown in Fig. 5. 
Such rivets insure more thoroughly the filling the holes ; 
they can be more satisfactorily laid up, and their sound- 
ness better tested when completed, whilst their holding 
power is greater, insuring more strength in the structure, 
and preserving to a greater extent oil-tightness than any 
other form of rivet adopted. 

If, however, plug-headed rivets are adopted, excep- 
tional workmanship is required. It is highly essential 
with these rivets that, in hammering up, theconical head 
should come into close contact with the plate in the hole. 
In order that this may be the case, the holes should be 
countersunk and the heads of the rivets well heated. 
When this is done, and a sufficiently large head is left 
outside the surface of the plate, these rivets may pro- 
duce sound work, but careless workmanship will un- 
doubtedly intensify the effect of inefficient work when 
this form of rivet is adopted. 

It has been found that, in some instances where plug- 
headed rivets have been used, the head has not been 
sutficiently large to admit of the rivet being properly 
laid up, as shown in Fig. 6, and the consequence has 
been that the head has had comparatively little hold on 
the plating, and, when excessive strains have occurred, 
the head has given way, leading to the adjoining rivets 
failing in the same manner, and incipient rupture has 
resulted. This has been more particularly observed in 
such rivets when used in the gunwale angles connecting 
the stringer and sheer strake. The relatively lesser 
thickness of angles has not provided sufficient holding 
power for such a form of rivet head, and failure has been 
the result, The rivets at this part especially, to be 
thoroughly efficient for their purpose, should either be 
pan-headed or project considerably within the angle bar, 
similarly to boiler work, as illustrated in Fig. 7. 

Whichever form of rivet be adopted, the points should 
be left sufficiently full or convex, and in cases where 
rivets are found on testing to be unsatisfactory, they 
should be renewed and not caulked, as is sometimes 
done. 

Great care is also necessary in these vessels to insure 
fairness of holes, as without absolutely sound work at the 
seams and butts, vessels carrying oil in bulk are sure to 
give trouble and necessitate costly repairs. Holes that 
are found to be not quite fair should be rimed and not 
drifted, and rivets specially prepared should be used in 
such cases, where necessary. And here it may be re- 
marked that sound workmanship throughout is essential 
and of primary importance in these vessels ; as, however 
satisfactory the general arrangements may be, unless the 
very best workmanship be executed, failure is certain to 
ensue. 

From considerations of the increased strain on the 
rivets in oil-carrying vessels, and on account of the 
penetrating character of petroleum, it has been found 
necessary to more closely space the rivets in the seams 
and butts of the outside plating, and also the frame 
riveting, than in ordinary cargo-carrying vessels, The 
spacing which has been found suitable for the seams and 
butts of outside plating is three diameters from centre 
to centre, requiring one additional rivet in each row 
between theframes. This spacing should also be adopted 
in bulkheads, where both seams and butts ar be 
double riveted, while the rivets through the frames and 
outside plating should not exe six diameters from 
centre to centre, both the landing rivets passing through 
the frame. 

The best form of butt connection to the, outside plating 
in way of the tanks is a matter on which authorities 
differ. The ordinary single strap flush butt (Fig. 8) has 
been found from experience to be unfit for this work, and 
in cases where it has been tried, even on alternate strakes, 
the remainder being lap-butted, failure has ensued, 
necessitating expensive repairs in the subsequent fitting 
of double buttstraps. There can be no question that the 
most efficient connection at the butts is by double butt- 
straps (Fig. 9); but, as this method is heavier and more 
costly than lapping the butts, I am of opinion that over- 
lapped butts (Fig. 10) will be found generally satisfactor 
and efficient for the purpose. An outside strap should, 
however, always be fitted to the butts of the strake of 
yainn in way of the deck forming the top of the oil 
tanks. 

The maximum length of oil tanks that can safely be 





adopted in these vessels is a matter of great importance. 
There is a tendency on the part of some owners to make 
the tanks as long as ible, thus reducing the cost of 
construction and rendering the vessel more fit to carry 
varying cargoes other than oil in bulk, but there can be 
little doubt that the straining increases very rapidly with 
increase in the length of the tanks and the consequent 
greater weight of oil or water carried. 

The fact cannot be too clearly appreciated that, when 
these vessels are rolling and pitching at sea, the motion 
is communicated to the oil theousts the medium of the 
outside skin or plating and the bounding bulkheads. 

The stresses, therefore, on the bulkheads, due to the 
motion of the vessel, vary with the weight of oil in any 
tank, while the support the bulkheads afford to the side 
of the vessel is an important factor in the efficiency of 
the vessel. Widely spaced bulkheads, therefore, by 
admitting of larger quantities of oil acting on any par- 
ticular bulkhead, and by affording less support to the 
sides, are very undesirable, and experience has shown 
that a maximum length of tank of about 24 ft. cannot 
safely be exceeded, without special precautions being 
taken to additionally strengthen the sides and the 
bounding bulkheads of compartments of greater length. 

As hold beams in this class of vessel are generally dis- 
pensed with, the disposition of the web frames in the hold 
requires special attention. A little consideration will 
show, as already stated, that the load on the framing is 
of a different character to that in vessels with ordinary 
cargoes. As a vessel laden with oil in bulk rolls, the 
weight of the cargo is brought on directly from the plat- 
ing to the side framing, whereas in a vessel with a solid 
cargo the weight is borne mainly by the floors. 

xperience has shown the necessity of meeting the 
extra stresses thus set up by a closer spacing of the web 
frames. 

In vessels with tanks 24 ft. long, as suggested, not less 
than two web frames of the ordinary size should be fitted 
in each oil compartment, with the usual number of side 
stringers. The stringers should be connected to the shell 
plating by double angles for three frame s Ss at each 
end of the oil compartments, and to the bulkheads by 
bracket plates 6 ft. by 4ft. of the same thickness as the 
stringer plates (Fig. 11). 

These brackets should be attached to the stringer plates 
by a double row of rivets, and to the bulkhead by double 
angles, or by a large single angle wide enough to take 
double riveting, as shown in Fig. 12. 

Instead of butting the stringer plates at 2ach bulkhead, 
which has been the general practice, in recent cases the 
stringers have m made continuous throughout the 
length of the vessel, and oil-tightness insured at the 
bulkheads by fitting angle collars around the stringer 

.ates. 

, Fig. 13 shows the plan which has been adopted in the 
fitting of the stringers, and which, it may be stated, has 
proved satisfactory. 

Where wide-spaced hold beams are fitted in the tanks, 
it is highly necessary that the connection of these beams 
to the sides of the vessel should be of a most efficient 
character. Straining is certain to occur if this is not the 
case, and can only be prevented by fitting exceptionally 
large gusset plates—say 6 ft. by 3 ft.—on the ends of the 
beams ——. with the stringer plates, and by fitting 
most efficient and well-riveted beam knees (see Fig. 14). 

A radical point of difference in the construction of oil 
vessels and vessels fitted to carry ordinary cargoes exists 
in the arrangement of keelsons, &c., at the bulkheads. In 
ordinary vessels, in order to preserve continuity of 
strength, all keelsons pass through the bulkheads, and 
water-tightness is obtained by fitting angle collars round 
them on the bulkheads. This arrangement, however, is 
not adopted in oil vessels, it being felt that any disposi- 
tion of material which necessitates three-ply riveting 
should, as far as possible, be avoided. 

To maintain the strength of the keelsons and side 
stringers—which is all the more necessary in these vessels, 
as, when carrying water ballast, the load carried is 
necessarily localised—brackets are fitted against the bulk- 
heads ; and it is highly important that they should be of 
sufficient size to admit of a rivet connection, approxi- 
mately, at least, equal to the strength of the keelsons and 
side stringers, Double angles, or a large single angle 
double riveted against the bulkhead, will be required to 
provide the rivet power requisite for the purpose. The 
size of the bracket will consequently depend on the 
stringer; but, in general, brackets about 4 ft. by 4 ft. are 
Pe to be necessary. Where these brackets have not 
been made sufficiently large, and the riveting has con- 
sequently been of much less strength than required, very 
serious straining has been set up at the bulkheads, in- 
volving subsequently considerable additional strengthen- 


~ 
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Ks the main part of the stress on the rivets to these 
brackets through the bulkhead will be in the direction of 
the length of the rivet, it is essential for good work that 
the points and heads be full; so that, in addition to the 
countersink, the rivets should have a good bearing on the 

lates Pan heads with full hammered points, as in 
iler work, are found to be the most efficient for this 


purpose. 
; The brackets, as before stated, should be large, say 
4 ft. by 4 ft., and, in order to keep them well to their 
work, it is desirable that they should be stiffened on the 
edge away from the bulkhead (Figs. 15, 16, and 17). 

he construction of the bulkheads and the brackets at 
the ends of the bulkhead stiffeners, in order to develop 
their full strength, has demanded the attention of those 
overlooking the construction of these vessels. These 
bulkheads being nent under strain, any inherent 
weakness is quickly developed, and experience soon points 
out the proper remedy. It has n found most satis- 
factory, instead of fitting these bulkheads between double 





angles at the ship’s side, to use one la 
double riveting (see Fig. 18). 
bulkheads should secured at the heels by bracket 

lates of the thickness of the bulkheads, fit between 
Saakie angles on top of the floor plates, with a staple knee 
fitted between the two floor plates. The upper ends of 
the stiffeners should be attached to the deck plating by 
bracket knees of the depth of the main deck beam knees, 
as shown in Fig. 19. 


(To be continued.) 


f angle with 
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ELECTRICAL APPARATUS. 


12,087. F. W. Schindler-Tenny, Kennelbach, 
Austria. Electric Heat vices, &c. [14 Figs.) 
June 29, 1892.—This invention relates to the apparatus described 
in Patent No. 16,767 of 1891, and has for its object the construc- 
tion of means for the level adjustment of electric heaters, for 

reventing their covers from warping, and for protecting the 
ae body from moisture, and also of contact devices to be 
used for these apparatus. The heating body proper is placed in 
a metal frame A composed of two annular walls, the walls being 
tightly joined and forming a hollow ring B, into the centre of which 
the heating body » fits so as to be surrounded by the hollow annular 
space Bofthe frame. On the lower side of the annular frame A sup- 
ports are provided, carrying vertical adjusting screws fitted with 
the annular plates d, upon which the heating body 6 rests, so that 
by adjusting the screws it may be set intoa mye | level posi- 


Jot, 








tion. In order to prevent a displacing of the heating body b, 
the points of the screws D engage into corresponding 
on the lower side of the refractory plate b. The metal cover @ 


for the heating body is provided with an annular flange a' being 
of a smaller diameter, its flange fitting behind the inner wall A} 











of the annular frame. The cover a on its lower side is centrally 
provided with a pin a? passing through a central hole in the 
mica sheet covering the heating body and in the latter itself. 
The pin a? is, on its free end, provided with lugs /, for the passsge 
of which the central opening of the frame A of the arms is pro- 
vided with corresponding f1, whereas the central open- 
ing in the mica plate and in the heating body is sufficiently large 
enough to let pass the ay with its lugs. The underside of the 
support is provided with two corresponding inclined surfaces, so 
that, by giving to the metal cover a and its pin a? a turn or half a 
turn, the cover a and annular frame A, between the twoof which 
the heating body is situated, are drawn tightly together, In 
order to be enabled to turn the cover a, the latter is provided 
with two holes into which a key is fitted. That central connec- 
tion of the cover a permits, when heated, its free dilatation in 
every direction. By the internal ring Al, in combination with the 
pn ng flange al, the heating body is protected against the 
entering of any liquid that should happen to leak through the 
joint; the liquid cannot reach the heating body, which might 
crack in consequence, but will run into the annular space, 
whence it may be let off by a tap or will evaporate. (Accepted 
May 31, 1893). 





GAS, &c., ENGINES. 

13,409. L. A. Boisset, Paris. Motive Power Bagine. 
(3 8.) July 22, 1892.—This invention consists in producing 
motive power by means of a gas generated in the apparatus itself, 
and in which the gas after use is conveyed to a condenser, the 





liquid formed being used again and again to generate the gas in 
the apparatus. The g tor is divided into two parts by a 
horizontal partition. The gas is generated inthe lower part, in 
which the liquid ammonia is placed and subjected to a slight heat 
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from a gas jet, and it is then passed through a pressure valve 
into the upper part, where it is dried previous to use. The 
then through a valve to the valve chamber of the cylinder 
F, poe a between two slide valves which are operated from the 
driving shaft of the engine. From the cylinder the used gas 
passes to a vessel E, in which it comes into contact with water 
and becomes again liquefied. The liquid ammonia then flows to 
the well of a pump D, by which it is raised to the lower part of 
the generator, where it is again set free byslightheat. (Accepted 
May 31, 1893). 


GUNS, &c. 


12,391. A. Noble and C. H. Murray, Newcastle- 
upon-Tyne. Lo Heavy Guns. [9 Figs.) July 4, 
1892.—In this invention a telescopic hydraulic rammer is 
employed, and to the outer ram is attached a ca the top of 
which forme the loading tray, and its front end projects forward 
so as to enter the gun and cover up the ecrew threads, the rest of 
the tray which does not enter the gun forming a receptacle for 
first the projectile and then the powder. When working the 
apparatus the turret and the gun are brought to the loading 
position, and the ammunition carriage is brought alongside the 
ammunition hoist (Fig. 2). The cage of the hoist is also raised 
from the magazine below, carrying the ammunition upon it. 
When the shot compartment is opposite the door 0, the latter is 











allowed to open and the shot rolls out, overcoming the weight of 
the inner door of the cage compartment ¢'. The shot is received 
into the loading tray g?2, and the carriage g is made to advance. 
As the carriage ges away from the ammunition hoist it is 
righted to the position in Fig. 8. The shot is thus carried safely 
over the distance along which the gun recoils, and is placed 
ready for ramming home. Then (Fig. 1) the head m of the rammer 
is made to advance, and drives the shot before it to its proper 
place in the gun. The i, g, m,n retire, and the ammuni- 
tion carriage places itself in ition to receive the powder car- 
tridge (Fig. 2), the cage of the ammunition hoist being then in 
the highest position. (Accepted May 31, 1893). 


12,330. W.C.B Wilmington, Newcastle, Dela- 
ware, U.S.A. es. (5 Figs.) July 2, 1892.—This 
invention consists of a cartridge shell and a block which inter- 
locks with the flange, and has a convex conical chamber termina- 
ing ina narrow vent, this block being compressed when forming 
the chamber init, whereby it is forced against the shell, which, 
with the atoning feature, prevents it being blown out of the 
latter. The breech-block B is primarily formed of a material such 
as wood (Fig. 1), with a convex conical chamber C in the front 





end of it, and a narrow vent D rearward from it for the passage 
of the fire to the explosive. On the rear end of the block is a flange 
E which enters the flange F of the shell, thus interlockin the 
block with the shell and preventing the former from being blown 
out. The periphery of the block and the contiguous part of the 
shel] are corrugated, thus providing an additional fastening for 
the block. The primer plug is imbedded in the block and 
formed of hard material with a threaded periphery, the latter mesh- 
ing with the inner periphery of the block and securely connect- 
ing the parts. (Accepted May 31, 1893). 


MACHINE TOOLS, SHAFTING, &c. 

11,507. T. Thorp, Broughton, Manchester, and C. 
Wood, Stockport. coenpeens Gear for V: 
Speed. [38 Figs.| June 20, 1892.—This invention relates to an 
arrangement of compound gear so disposed on a driving and a 
driven shaft, that by the movement of one of a set of interlocked 
clutch levers the of the driven shaft may at once be 
changed. The driving shaft A, by means of a spurwheel a, 
drives an equal spurwheel } which is loose on the driven shaft B, 
but can be engaged with it by a clutch C! moved by a lever, 
the driven shaft B then working at the same speed as the motor 
shaft A. The motor shaft also, by means of a planet mitre wheel 
P! mounted on a sleeve D! on it so as to revolve round a sta- 



































tionary sunwheel s!, drives at twice the speed another mitre 
wheel s? on asleeve, and this sleeve, by means of a spurwheel 
a) on it, gears with a spurwheel b!, which is loose on the driven 
shaft B, but can be engaged with it by the clutch C! moved to 
the right, the shaft B being thus driven at twice the of the 
motor shaft A. On the same sleeve with s2 and a! is fixed a sun- 
wheel s* round which revolves the planet P? driving s4 at four 
times the speed of A. By thus arranging on the motor shaft Aa 
series of the sun and planet mitre gears, havi urwheels con- 
nected to equal spurwheels that can be clutched to the driven 
shaft B, the speed of that shaft relatively to that of the motor 
may be varied according to the series 1, 2, 4, &. By varying the 


proportions of the spur gear, other variations of relative speed 
may be obtained. (Accepted May 31, 1893). 


RAILWAY APPLIANCES. 


24,011. E. W. Schmitz and J. Wa Berlin, 
Germany. Automatic Couplings for way 
Vehicles. [8 Figs.) December 29, 1892.—This invention 
relates to automatic — for railway vehicles, and com- 
prises two main parts A and B fixed to the adjacent ends of the 
vehicles tobe coupled. To the support a is hinged a coupling 
piece b, the outer end ¢ of which is curved downwardly, and is 

rovided at the sides with guide flanges f. The se ge | piece b 
is furnished with ears d carrying a pin g upon which a lever ¢ is 
free to turn, this lever carrying a weight, and being provided 
at its other end with an inclined surface h at ite underside. The 
support 7 is similar to a, and to it is hinged a coupling piece p, 
this Coupling piece » being formed with inclined surfaces, and 


en wal P 











with a finger s. When the vehicles are moved towards one 
another the outer end of the couples. piece p slides up the curved 
surface ¢ of the coupling piece ) between the guide flanges /, and 
the inclined surfaces g and 7 will act in succession against the 
lever i and move it upwardly until it falls over into the position 
in dotted lines (Fig. 3). Further movement of the coupling piece e 
in the same direction then causes the finger s to act against and 
throw the lever i back into the position of full lines (Fig. 3), in 
which the inclined surface h rests upon the inclined surface 7, 
and the two parts of the coupling are securely locked together, as 
the greater the effort to draw the two vehicles asunder, the 
— is the grip between the two surfaces h andr. (Accepted 
ay 31, 1893). 


7172. J.M. Stark, Detroit, Michigan, U.S.A. Car 
Couplings. (4 Figs.) April 7, 1893.—This invention relates to 
car-couplers. The grappling jaw is pivoted in the drawhead A, 
which consists of two parallel adjacent plates C, and has the 
integral plate E projecting rearwardly from it at an angle to the 





engaging face of the jaw. Thetumbler F is eccentrically pivoted 
in the drawhead in the angle between the plate and jaw, the long 
end of which is adapted to engage the plate to actuate the jaw, 
and the shorter end the jaw of a companion part. (Accepted 
May 31, 1898). 


7247. W. E. Gedge, London. (F. M. Ryan and W.T. 
Smith, San Francisco, California, U.S.A.) Car Couplings. 
{5 Figs.) April 8, 1893.—This invention relates to a coupling for 
cars, and consists of levers fulcrumed to swing in a horizontal 
plane about the central line of the coupling bar, jaws formed in 
the meeting faces of the levers to grasp the head of the bar, and 
vertically swinging locking levers, whereby the jaws are retained 




















in aclosed position or thrown open. The horizontal and vertical 
hand levers L are fulcrumed to the car, and have the curved 
slotted links formed at their inner ends. A connecting-rod K ex- 
tends upwards from the rear of the locking levers, and has a pin 
a extending through the links of the two hand levers, so that 
either of them can be actuated independently of the other. (Ac- 
cepted May 31, 18938). 


STEAM ENGINES AND BOILERS. 

11,007, J. H. Dales, Leeds. Steam, &c., Engines, 
(3 Figs.] June 11, 1892.—This invention relates to the use of 
steam, &c., pressure in motive power engines, by cutting off the 
= supply in the cylinder, and thus fully obtaining the 

nefits of expansion of the rn wace | Pp re. For cutting off 
the pressure two plates are exaployed, which, in ag ory their 
functions, close the cut-off ports of the distribution valve, sooner 
or later in the stroke of the engine as the work may require. One 
of the plates is attached to a tubular spindle, which passes 
through a stuffing-box out of the steam chest, and the other ro 
is attached to aspindle which passes down the centre of the 
tubular spindle, through a stuffing-box in it, and thus out of the 
steam chest. One of the cut-off spindles is fitted with a rack, 








which gears into one side of a toothed wheel, and the other cut- 


off spindle is fitted with another rack which gears into the toothed 
wheel on the opposite side, so that the partial revolution of the 
toothed wheel produces an opposite motion in the cut-off plates. 
By oscillating the toothed wheel on its bearing spindle the posi- 
tion of the cut-off edges of the cut-off plates may be varied to pro- 
duce a change in the time of the cut-off as regards the piston 
stroke. In order to avoid any slackness between the teeth of the 
wheel and the racks, the wheel is divided into two parts, one of 
which is keyed to a tubular and the other toa solid spindle, the 





latter passing through the tubular one. To these spindles two 
levers are fixed between which a set screwis employed to force them 
apart, so that the teeth of the two wheels are made to bear one on 
each side of each space in the racks which engage both wheels. 
Thus as any wear of the,teeth of the racks and wheels takes place, 
the back lash can be taken out and the motion of the cut-off plates 
rendered definite. The variation of the cut-off motion of the 
plates is brought about by the motion of a governor acting upon 
the toothed wheel spindle levers. (Accepted May 31, 1893), 


MISCELLANEOUS. 


4934. R. Haddan, London. (J. R. Scott, New York.) 
Skiving Machines. (8 Figs.) March 7, 1893.—This invention 
has reference to skiving machines. The die roller Land feed roller M 
are mounted on rotary shaftsG and H, a movable bracket being pro- 
vided with a fixed bearing for the shaft G, and an adjustable one for 
the shaft H respectively. The knife Q is secured to the knife-head R, 
which is mounted ona shaft 7, and the knife can be adjusted and 
locked in the required position by screws. From the head R a 
toothed segment extends which engages a worm-screw mounted ina 
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lever S. On the top of the lever K is secured a bracket N from 
which extends a guard over the feed rollerM. The rearend of the 
guard forms the bearing fora pin on which are mounted a series 
of scrapers 2 which extend into circular grooves in the feed 
roller, and which can be adjusted by means of set screws. The 
die roller carries the die 7, and the end gauge m, which is provided 
with an L-shaped shank which engages a groove in the body of the 
die roller, a set screw serving to secure the end gauge in the re- 
quired position. (Accepted May 31, 1893). 


6293. W. Miskovsky, Libliv, Bohemia. Digging, &c., 
es. [2 Figs.] March 24, 1893.—This invention relates 

to an agricultural machine for digging, loosening, and breaking 
up land and clearing it of weeds. The framework a, b,c of the 
machine is mounted on two wheels d, e, each of which has 
ttached to it a toothed wheel fg, gearing with the two pinions 
h, isecured to the cranked shaft k. The shafts 7 of the spades 
are secured to the cranks, which are arranged so as to form the 
digging implements into groups of three. The shafts / are 
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mounted to engage with friction rollers m, rotating upon the 
spindle n. The whole of the spade shafts are above a transverse 
rod, by which they are lifted from the ground when it is desired 
to turn the machine round, chains connecting this rod with 
levers 0, by which the lifting may be performed. To facilitate the 
turning round of the machine, the toothed wheels and one of the 
pinions h, ¢ are detachably secured to the shaft. To turn the 
machine round, this wheel is loosened, and the machine wheels 
d, e are free to rotate independently. (Accepted May 24, 1893). 


UNITED STATES PATENTS AND PATENT PRACTICE. 


Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 





f trials of law cases in the United States, may be 
poet rd sentin Uk tho eiteuh of Rascunanan, and 96, Bedford. 
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THE LANCASHIRE WATCH COMPANY. 
(Concluded from page 36.) 

Tue next operation is making the pallets. The 
blanks are pressed out of steel, and are then put 
in a jig, and three holes drilled ; one for the pallet 
staff, and the two others forthe steady pins. These 
form the data points to work from. The pallet is 
next cut to take the stones or jewels by means of 
a circular machine saw, which is set at the neces- 


in watchmaking. Ordinarily there are four jewels 
for bearings; two are for footstep bearings, and 
two are bored through for journals. In Fig. 29 
the jewels, balance, and staff are shown in posi- 
tion. This is a full-plate fusee balance staff. 
A A are the top and bottom jewel holes; BB 
are the brass settings in which the jewels are 
secured ; C C are the jewel end-stones, and D the 
brass settings in which they are secured; E is a 
balance staff; F F are the four jewel screws, two 
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sary angle. The machine has two headstocks and 
a vertical slide for holding the work. The pallet 
is next hardened and ground in a miniature lathe 
with a slide rest and polisher, worked by overhead 
gear. The mandril revolves in one direction at 
4000 revolutions, whilst the polisher turns the 
opposite way at 7000 revolutions per minute. The 
piece is next ground all round, and at different 
angles, by means of a holder, which is capable of 
adjustment. There is a rotating lap, made from 
a metallic alloy, diamond dust being used. It 
may be stated that diamond dust is made from dia- 
mond chips ground up in a hand-mill, the surfaces 
of which are of hardened steel. 

We next proceed to the department where the 
watches have the jewels which form the bearings, 
placed in them. The balance staff jewels are 
rubies, and are mounted in brass settings ; the 
latter being let into ‘‘ sinks ” formed in the plates. 
These jewels have tiny holes sunk in them by 
means of a diamond-pointed drill ; the jewels are 
rubbed into the setting ; the setting is screwed into 
the frame by two screws; the latter are made by 
special automatic machinery in another department. 
This is a very beautiful bit of work, and may be 
taken as a good example of the accuracy required 











Fie. 30. GENERAL View oF Toot-Room. 


being in each end-piece; G is the balance cock 
or bar, whilst H is the potence, 

We will pass over the gilding, stoning, and 
damascening departments, and proceed to the 
balance staff room, where the operations are much 
on the same principle as that described in the 
pinion-forming process. The pivots are turned on 
miniature lathes by means of a graver, and are 
finished by an ivory lap. The parts are shellaced 
into the lathe chuck. 

Balance wheels are made in this part of the 
works. The blank from which each is formed is 
firstly a disc of steel. This is turned on the out- 
side, and is put into a copper capsule, a brass 
ring being put on the outside of the steel disc ; 
the whole is taken to a furnace, and the brass 
and steel melted together ; when cold, the copper 
exterior is turned offina lathe. The next operation 
is to sink to the thickness of the arm. The holes 
in the periphery are drilled, countersunk, and 
tapped, the balance screws being then put in by 
machine; and, lastly, the rims are slit. The 
balance wheel is shown in Fig, 29. Dial-making 
is carried on on the floor above, but does not call 
for any special notice at our hands. 

To the engineer, the tool-room is perhaps the 








most instructive part of the works. Here men are 
engaged solely in making the machines which are 
used in the factory, no watchmaking operations 
being carried on—in fact, the department is a 
machine-tool works in itself. In Fig. 30, on the 
present page, we give a general view of the tool- 
room. 

A very perfect system of checking the tvols used 
by the operatives in the watch factory has been 
adopted in this department, and no tool is given 
out without a check being substituted for it. For 
this purpose a number of checks are supplied which 
represent all the tools at all likely to be required 
in the course of the operations. When the opera- 
tor wants a tool he takes the corresponding check 
to the tool-room, and leaving it obtains the imple- 
ment required, for which he is then responsible ; 
in short, he must, when required, produce either 
the tool or the check. If anything out of com- 
mon use is required for which there is no cor- 
responding check, special entry is made in a book 
kept for the purpose. All tools are made to 
standard gauges, so that there is no part which is 
not interchangeable. In the tool-room all work is 
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gauged by decimals, eighths or sixteenths not 
being recognised. Inthe stock-room the tools are 
kept in racks and drawers, made specially to receive 
the various parts, such as chucks, taps, dies, &c. 
There is a large number of machine tools in this 
department, as may be judged from our illustration, 
and it should be explained that the photograph 
from which the engraving has been prepared, is 
taken nearly at the middle of the shop, so that only 
about one-half of the department is included. As 
might be expected, a large number of American 
machine tools are to be found here. Amongst the 
rest may be noted a screw-cutting lathe, by the 
Hendey Machine Company, of Torrington, Con- 
necticut. It is a very nice tool, having leading 
screw, rack, and traversing gear all in front, and 
has a compound side rest. Next to it is a shaping 
machine, by the same firm. This isa good tool, 
with a quick return. The maximum stroke is 15in., 
and there is a convenient arrangement for altering 
the stroke during work. An emery wheel and grind- 
ing machine is used for fine work ; it has copper laps, 
which are charged with diamond dust for very fine 
work. For grinding special screw-cutting or other 
tools there is a slide rest with adjustable holders, 
which can be set at any definite angle, the maching 
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being marked for the purpose. The standard angle 
for lathe centres and screw threads is 60 deg., and 
for grinding turning tools to this angle there are 
tool holders which fit to the shoulder on the grind- 
ing rest, so as to get immediate adjustment. The 
boring tackle for the lathe headstocks is worth 
notice ; provision being made to guide the boring 
bar accurately, as all heads have to be interchange- 
able with different lathes. Jigs for boring counter- 
shaft brackets are here used, and are useful appli- 
ances, the amount of shafting in the factory being 
very large, so that a great number of brackets are 
required, all of which have to be interchangeable 
and available for any position. The adjustable 
spanner which is used in the works is worth men- 




















2 ft.6 in. radius. It is an excellent tool. A special 
feature is the system of grinding adopted in these 
works. There is a grinding machine by the Brown 
and Sharpe Company. Cutter blanks are mounted 
on a revolving disc, and the bed of the machine 
can be slewed so as to grind to any taper. In this 
way, if one blank is ground correctly all are right, 
and then by means of the index any definite 
quantity of material can be taken off. The machine 
is well arranged, a great convenience being that 
all handles are worked from the front, so as to be 
well within reach of the operator. The system of 
interchangeability with regard to headstocks in the 
tool department is also in vogue in the watch factory. 

Standard hardened and ground mandrils are used 
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Fig 32, 





























Fies. 31 To 35. 


tion, as of neat design. It is by the Billings and 
Spencer Company, of Hartford, Connecticut. The 
dividing instrument is a very necessary appliance 
in these works, where such great accuracy is required. 
It is operated by a worm and wheel ; special pains 
having been taken to secure perfect truth in the 
manufacture of the latter. This instrument is 
largely used for dividing index plates ; there being 
a slide rest to hold the scratching tool. In order 
to avoid the risk of disturbance due to variation in 
chucking, the headstocks used in all lathes are so 
designed that they can be taken from one machine 
to another. In this way work can be chucked and 
machined in a lathe, and then taken to, say, a milling 
machine to have other operations performed on it. 
The standard milling machine in the works is that of 
the Brown and Sharpe Manufacturing Company, of 
Providence, Rhode Island. Messrs. Pratt and Whit- 
ney have supplied the chief planing machine used 
in the works, which has an 8 ft. bed, and it can be 
trusted to plane ,ghp in., as set by the index. Of 
course, much depends on the way in which work is 
put on the table of the machine, as distortion may 
easily be caused by springing the table. A good 
operator will take a roughing cut, and then will 
slack up his bolts for the finishing cut, which, 
being final, does not, of course, require so strong 
an attachment, and the great object is not to bind 
the work harder to the table than is necessary to 
resist the pressure due to the thrust of the cut. 
This, of course, is well-known practice, but is not 
always followed. In cases such as we are now deal- 
ing with, where extreme accuracy is required, 
every precaution has to be taken. We next come 
to an English machine—the radial drill, with 
tapping attachment, of Messrs. Muir and Co., of 
Manchester. This is Muir’s No; 0 machine, with 





DertHinc CHUCK. 


for turning pulleys and the like, the centres in the 
mandrils being recessed to stand driving without 
injury. There are six standard sizes of lathes,and in 
order to meet these differences adapters or distance 
pieces are used to give the necessary height to 
centres, as a smaller lathe naturally would not have 
the headstock in line with the back centre of a 
larger lathe. In this way any headstock can be 
brought in from the works and put on one of the 
machine-making lathes, so that a chuck for a 
watchmaking lathe can be turned in its own head- 
stock. 

Another very interesting feature in the tool-room 
is shown by our illustrations, Figs, 31, 32, 33, 34, and 
35, on the present page. This is known as a depth- 
ing chuck. The object of this is to make a master- 
plate which will accurately place all the holes 
required in a watch; and from this master-plate 
the various tools used in the manufacture of the 
watch are prepared. A drawing of the watch is 
first made, showing the distance of each hole from 
the centre, and the angle each hole makes with one 
of the holes which is adopted as zero. Thus in 
Fig. 35 the hole marked A is on the zero line, and. 
is also on a line drawn through the centres of B 
and C from a known angle with a line through A. 
The depthing chuck enables holes to be put at any 
angle and at any distance from the centre with 
mechanical certainty. The instrument consists of 
a revolving table, which is actuated by a worm; 
the worm is carefully graduated, and reads to a 
quarter of a minute. In this way a circular motion 
is obtained by turning the milled head shown. The 
revolving table is also mounted on a parallel slide, 
which is provided with a micrometer screw as shown, 

1 


and this reads to 554) in. It will be seen that the 





table could be thrown out of the centre of the 
chuck, and any required position of hole could be 
obtained. 


THE INSTITUTION OF NAVAL 
ARCHITECTS. 

In our last issue we gave an account of the first 
morning’s sitting of the recent meeting of the In- 
stitution of Naval Architects, which was held in 
Cardiff on the Tuesday, Wednesday, Thursday, and 
Friday of last week. We now continue our report. 
Before doing so, however, we may state that the 
meeting turned out to be as thoroughly successful 
as we anticipated it would do at the time we last 
wrote. This was due to the splendid hospitality 
of the Welsh people, who would take no denial in 
their endeavours to make the members of the In- 
stitution welcome to their division of the United 
Kingdom. 

We have more than once, in these columns, 
pointed out the evils that arise from what may 
be described as the ‘‘standing treat” system, which 
has grown to be a custom amongst some technical 
societies. Our previous arguments, we think, still 
hold good, but on such an occasion as this prudence 
is swept to the winds by the warm-hearted enthu- 
siasm evinced, much as it was when the Mechanical 
Engineers went to Dublin. It is well, however, to 
make such an occasion an exception, and to adopt 
the wholesome practice of letting each man pay his 
own shot; unless, of course, the Welshmen or the 
Irishmen come to England, when we can score off 
them after the manner they have taught us. 

At the conclusion of the first morning’s sitting 
(Tuesday, the 11th inst.), the meeting adjourned to 
luncheon in the assembly-room of the Town Hall, 
becoming the guests of the Mayor of Cardiff, Mr. 
W.E. Vaughan. At the conclusion of the luncheon 
a visit was paid by members to 


Tae Bure Docks, 

or to some of the adjacent works which were open 
to inspection, At the time of the visit of the 
Institution of Mechanical Engineers to Cardiff in 
1884, we gave a description of these important 
docks, but during the nine years that have elapsed 
some progress has been made, and we may there- 
fore add a few figures to bring the matter nearer to 
our present day. In the first place, we may repeat 
-—although the fact is known, doubtless, to the 
majority of our readers—that Cardiff is the first 
port in the world in regard to the volume—or per- 
haps weight—of its foreign exports. This sounds 
at first bigger than it really is, for the greater part 
of Cardiff's exports take the shape of coal, so that 
the figures shrink somewhat when they are brought 
to a money standard. Still there is a very ex- 
tensive trade done in imports and exports of a more 
general nature. The Bute Docks now consist of 
the Bute West Dock, with a water area of 194 
acres ; the Bute East Dock, 46} acres; the Roath 
Basin, 12 acres ; and the Roath Dock, 33 acres. 
The arrangements for shipping coal are, as our 
readers are aware, very good. By the ‘ Lewis- 
Hunter” coaling cranes a vessel can load or dis- 
charge at three or more hatchways simultaneously, 
or shipping and unshipping can be carried on at 
the same time, 7000 tons of coal thus being handled 
in twenty-four hours. The warehouses for grain 
are extensive, there being already, or in course of 
construction, storage capacity for 600,000 quarters. 
The following figures were supplied in a small 
handbook of the docks presented to members. The 
vessels cleared in 1870 were 6892, the net register 
tonnage being 1,618,733 tons. In 1889 the num- 
of vessels cleared amounted to 9520, the net 
register tonnage being 4,441,741 tons. The im- 
ports and exports have been as follows : 














Year, Imports, Exports. Total. . 
tons tons tons 
1840 451 45,91 46,042 
1860 206,135 2,019,845 2,225,980 
1880 1,041,313 5,249,824 6 291,137 
1889 1,538,930 8,161,588 9,700,518 


The foreign coal, coke, and fuel export in 1889 
amounted to 7,989,200 tons. The import of hewn 
timber at Cardiff is greater than at any other port 
in the kingdom, and it is the third port in import- 
ance in regard to the timber trade generally, rank- 
ing only after London and Liverpool. - 


Movuntstuart Dry Dock. 
After the inspection of the Bute Docks, some of 





the members visited the Mountstuart Graving Docks 
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and Engineering Company, an establishment de- 
scribed by us in connection with the meeting of the 
Mechanical Engineers already referred to. Various 
additions have, however, been made since that 
time, whilst others are in progress. The new 
erecting and fitting shops, 240 ft. long by 50 ft. 
wide, are a conspicuous feature in the plan. 


Tue New Dowtais Works. 


The majority of the members, however, made 
their way to the new Dowlais Works which have 
been erected at Cardiff since the Mechanical Engi. 
neers’ meeting. It would be premature on our 
part to attempt to give a description of these works, 
partly because we could hardly do justice to so im- 
portant an undertaking in a notice such as this, 
and partly from the fact that some of the most 
interesting portions appear to be hardly yet in full 
working order. 

These extensive works are situated on what are 
known as the East Moors, which lie to the north 
of the Roath Dock. The area taken up by the 
company amounts to no less than 82 acres. As 
has been rightly said, the establishment of these 
works is one of the most important events which has 
occurred in the history of the port. The original 
Dowlais Works—described by us in connection 
with the Mechanical Engineers’ visit—were esta- 
blished at a considerable distance from the sea near 
Merthyr Tydfil. The chief fact which determined 
the site was that iron ore was there near the 
surface, but the change from the use of native ore 
to that which is imported, brought about by the 
growth of steel manufacture, has rendered a sea- 
board establishment a necessity in order that steel 
works may be carried on to the greatest advantage. 
This fact led the Dowlais management to face the 
heroic operation of moving from the mountain top to 
the sea. When the material produced had but to be 
run downhill to the place of shipment, distance from 
port was not so serious a matter, but to drag ore up 
the steep gradient to bring it down again in the 
shape of steel was quite another matter. The new 
works have been progressing for some time; the 
first two furnaces having been put in blast in Feb- 
ruary, 1891. The following details are taken from 
some printed particulars supplied at the meeting. 
The blast engines are three in number, and have 
high-pressure steam cylinders 36 in. in diameter by 
60-in. stroke, low-pressure steam cylinders 64 in. 
in diameter by 60 in stroke. The blast cylinders are 
88 in. in diameter by 60 in. stroke. Each engine can 
blow 25,000 cubic feet a minute, and deliver blast at 
a pressure of 44 lb. to 10 lb. per square inch. A 
fourth blowing engine is now being erected. The 
engines are each capable of developing about 1200 
indicated horse-power, with a boiler pressure of 
100 1b. The blast engine-house is 146ft. long by 32ft. 
wide and 60 ft. high. There are eight pumps for 
supplying the necessary water and lifts, the capacity 
of the top tank for tuyeres being 178,000 gallons. 
The capacity of the top tank on the hydraulic 
engine-house is 92,000 gallons, whilst the capacity 
of the bottom tanks is 80,000 gallons. There are 
12 steel boilers 8 ft. 6 in. in diameter and 30 ft. 
long. 

There are three blast furnaces of a height of 75ft., 
diameter of boshes 26 ft., and diameter of hearths 
10 ft. Each furnace has eight tuyeres. There are 
eight hot-blast stoves of a height of 68 ft., the dia- 
meter being 24 ft. The heating surface is 47,500 
superficial feet. A fourth blast furnace and three 
more stoves are being built. The gantry lift is 58 ft., 
and the length is 652 ft. There is one coke bunker 
for each furnace, the capacity being 1250 tons. Each 
fur.a:e. has three ore bunkers, the capacity being 
2600 tons. There is one limestone bunker for each 
furnace, of a capacity of 850 tons. There are two 
travelling cranes for handling the p‘g iron made. 

The furnaces, blast engine-house, and gantries 
are all founded on piles, which vary from 24 ft. to 
38 ft. in length ; the total number being 1800. The 
quantity of timber used for this purpose was about 
80,000 cubic feet. The hearths of the furnaces are 
22 ft. above the natural ground level, and the ordi- 
nary rail level of the works is 12 ft. above the 
original ground level. The works are put in con- 
nection with the Roath Dock by means of a subway, 
There are at the dock six 35-cwt. hydraulic cranes 
for loading and unloading. 

The visitors were shown over the works by the 
general manager, Mr. E. P. Martin, and having 
inspected the blast furnaces, were taken to the steel 
plant. This consists of six 25-ton Siemens fur- 
naces which are supplied with gas by eighteen pro- 





ducers. Large cogging and finishing mills are 
being erected. Such other parts of the steel plant 
as are already complete were also inspected. 

As already stated in our report of last week, the 
members dined together in the Park Hall on 
Tuesday evening, Sir Edward J. Reed occupying 
the chair, in the absence of Lord Brassey. 


InpuceD DRAUGHT AND SERVE TUBES, 


On the second day of the meeting, Wednesday, 
the 12th inst., Lord Brassey occupied the chair, 
and after a few preliminary remarks from the 
President, Mr. J. D. Ellis, of Sheffield, proceeded 
to read his paper entitled ‘‘Some Experiments on 
the Combination of Induced Draught and Hot Air 
Applied to Marine Boilers Fitted with Serve Tubes 
and Retarders.” This paper we shall print in full 
in an early issue, and we may therefore proceed at 
once to the discussion. 

Mr. Fothergill, of Hartlepool, was the first 
speaker. He said that his own experience showed 
that the greatest difficulty in the use of forced 
draught arose from the firemen. Mechanical 
draught with the closed ashpit wanted regular 
firing, and they could not get men to attend to this 
point. The stokers said the job was not worth 
having unless they could heap on coal by the 
barrow-load. With forced draught the fuel should 
be spread evenly and regularly over the grate. He 
questioned the value of heating the air supplied to 
the furnace. He admitted that each unit of heat 
returned was a unit gained, but it was nothing 
more. By the tables appended to the author’s 
paper, the speaker noticed that the temperature of 
the gases in the smokebox was 611 deg. Fahr., 
whilst the temperature of gases at the base of the 
chimney was 392 deg. Fahr. The total heat 
absorbed could not, therefore, amount to more 
than 219 deg. This was the utmost for which 
credit could be claimed, even supposing the appa- 
ratus were absolutely perfect. That would not 
take into account any loss from radiation, or from 
other causes which must largely influence the 
result. Thespecific heat of air, the speaker pointed 
out, was low, and passing through the tubes as it 
did, he questioned if much heat was absorbed. In 
making these remarks, Mr. Fothergill had accepted 
the records given as absolutely correct ; and no 
doubt they were, as far the author of the paper and 
those associated with him could make them so ; but 
there was great difficulty, Mr. Fothergill pointed 
out, in obtaining trustworthy records in such cases. 
He had himself experienced the manner in which 
investigators could be led astray in endeavouring to 
take temperatures by thermometers in similar cases, 
more especially in regard to the way in which the 
records of the thermometer were affected by radia- 
tion from adjacent heated bodies. In the boilers 
referred to in the paper the tube area was small, 
and the probability was that the heat was not ab- 
sorbed by the water in the boiler through the tubes. 
He questioned if there was any advantage in letting 
the heat escape and catching it afterwards. 

Mr. Fothergill next quoted the details of some ex- 
periments made by Mr. F. C. Marshall, of Newcastle, 
in support of his statement, and he came to the 
conclusion that in regard to the apparatus described 
by the author in his paper, it was questionable 
whether the game was worth the candle. He 
thought it would be better to trap the heat of the 
escaping gases by warming up the feed water; 
more especially as the specific heat of water was 
more than four times that of air. There was an- 
other way of looking at the matter. If the tempera- 
ture of the air were increased 450 deg., its volume 
would be doubled, and, therefore, an exhaust fan 
for inducing the draught of double the size and 
power would be required. This fact appeared to be 
borne out by the particulars in the paper. He could, 
however, congratulate Mr. Ellis on burning 50 Ib. of 
coal per square foot of grate per hour without damag- 
ing the grate. He(the speaker) had burnt 40 lb. per 
square foot of grate per hour, evaporating 10.4 lb. 
of water per pound of coal, from and at 212 deg. 
Fahr. That was a very satisfactory result. In the 
trial of the Iona, made by the Research Committee 
of the Institution of Mechanical Engineers, with 
cold air and no Serve tubes, they had evaporated 
10.63 lb. of water per pound of coal, but the rate 
of combustion was less in terms of the grate area, 
and there was also greater heating surface in terms 
of the combustion. The author had referred to 
heat-absorbing surface of the tubes, and to heat- 
distributing surface. These terms, the speaker 
thought; were new: With regard to the Serve 


tubes generally, he believed they would afford 
economy. There were practical difficulties in the 
way of using them, but these would be overcome. 
The trials quoted by the author were undoubtedly 
interesting, but they were carried out under con- 
ditions very different to those which would apply 
at sea. Mr. Fothergill would like to have seen a 
steamer fitted up and run for twelve months, 
having plain tubes. She should then be re-tubed 
with Serve tubes, other conditions being similar, 
ard the experiment should then be carried on for 
another twelve months. Analyses of gases should 
be made. These were not given in the paper, but 
they were a most important feature in marine 
engine trials, as by them the quantity of air sup- 
plied was known. Anemometers were of no value 
for measuring air under such conditions. 

Mr. F. C. Marshall, of Newcastle, spoke next. 
Unfortunately he was seated in the well of the 
court of justice in which the meeting was held, and 
was inaudible to all but those in his immediate 
neighbourhood. 

Mr. F. Milton was the next speaker. He would 
bear testimony to the accuracy of the results 
quoted by the author. No pains had been spared 
in order to accurately record the results observed 
during these trials. In regard to the bearing of 
the paper, the whole question involved was one of 
economy to be obtained. It would be observed 
that Mr. Ellis had really adopted what was in effect 
acompound boiler. He had first of all an ordinary 
boiler-with a given area of heating surface, and had 
supplemented this by an apparatus to get the waste 
heat out of the gases. He thought, however, that 
the good results quoted in the paper were chiefly 
due to the more perfect combustion of the coal. The 
author admitted the heated air above the fire, and 
that, Mr. Milton thought, fully accounted for any 
advantage shown over the working of a boiler in 
the ordinary manner, where the air was al] taken 
in below the furnace bars. The second stage of 
the apparatus was really the regenerative boiler, 
and the absence of cold air to supply the furnace 
would doubtless allow the gases set free by the 
distillation of the coal to enter into combustion in 
a manner which would not take place if air of 
ordinary temperature were uscd. 

Dr. White, the Director of Naval Construction, 
and Assistant Controller, regretted that illness 
prevented the Engineer-in-Chicf to the Royal 
Navy, Mr. Durston, from being present to speak 
on this paper; in his absence the speaker would 
venture to make a few remarks on a subject 
which did not come in its details within his province. 
He had, however, seen the apparatus, and was much 
struck with the perfection of the experiments, and 
the care taken to get true results. He had asked 
Mr. Ellis to write a paper on the subject for the 
present meeting, but the author was unwilling to 
do so, his modesty restraining him; and it was 
only with some difliculty that Dr. White persuaded 
him to take the step. Turning to the details of the 
paper, the speaker pointed out that the conditions 
of trial were more favourable than on board ship. 
The supply of air to the furnace was open and un- 
restricted, so that the work of the fans was very 
easy compared to that which would be the case on 
board ship. The fact was admitted by the author, 
and the experiments were confessedly only put 
forward for comparative purposes, but in reading 
the tables this must be remembered, and the com- 
parison must not be made with absolute ship trials, 
where these favourable conditions were not present. 
There had been, however, experiments made on 
shipboard, and he would ask Mr. Ellis to give par- 
ticulars of what had been done. He thought in 
such cases the power required to work the fans 
would be appreciably higher. The Admiralty had 
made extensive trials with induced draught. These 
had been carried out on a locomotive boiler, and 
more recently on a torpedo gunboat, in which one 
stokehold had been worked with closed draught, 
with closed hatches, in the ordinary way, and one 
with induced draught. The details of this experi- 
ment had not been worked out at present, but it 
did not appear that such advantages as Mr. Ellis’s 
tables showed were to be obtained by the use of 
induced draught, as compared with forced draught. 
The induced draught was, however, cleaner, and 
there was the advantage of the stokehold being open. 
With regard to “ bird’s-nesting”—which we may 
explain for the benefit of those unacquainted with 
the term is an accumulation of an annulus of ashes 
on the tubeplate, around the entrance of each tube 
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advantage in the use of induced draught, as com- 
pared to forced draught, which had been anticipated. 
Induced draught was, of course, no new thing, and 
had been tried in many ways before. In the 
French service they had used it by means of air 
jets, placed in the funnel ; but it had been set aside 
after a time, and the closed stokehold substituted 
for it. 

My. S. H. Terry regretted that Mr. Ellis had not 
given the volume of air passing through the furnace, 
so that information might be obtained as to the 
quantity used per pound of coal burnt. The omis- 
sion was doubtless due to the difficulty of measur- 
ing air currents. The point of great importance in 
trials of this nature was to ascertain the volume of 
air passing to the chimney. Every additional foot 
of air supplied to the furnace over that necessary, 
carried away heat without doing a corresponding 
good amount of work. Withregard tothe induced 
draught system, he would point out that if the fan 
were put in the funnel, where it had to deal with 
the products of combustion and escaping gases, it 
would have a larger volume to act upon than in the 
case of dealing with cold air only. There was, 
however, more than this in the fact, for the fan 
acted on the principle of centrifugal force, so that 
the factor of weight was an important one. If the 
air were doubled in volume, its specific gravity 
would be decreased, and the circumstance would 
have an important bearing on the working. The 
point was one of considerable importance, especially 
on shipboard, where weight and space were neces- 
sarily confined by the limits of the situation. 

Mr. R. R. Bevis, of Birkenhead, questioned 
whether it would not be better to use the extra 
weight involved by the arrangement described by 
the author in the more ordinary way, namely, by 
enlarging the boiler and retaining the usual design. 

Mr. Gross, who had been connected with the 
author in his experiments, said that Mr. Fothergill 
had spoken as one might expect from the fact that 
he had not seen the boilers; if he had, he would 
not have made many of the remarks that occurred 
in his speech. The apparatus, as described, had 
been at work at sea in one ship, and the results 
obtained closely approximated to those given by 
the author. With regard to Mr. Bevis’s remarks, 
he thought, on the figures given in the paper, that 
the extra cost involved in the fitting of the appa- 
ratus was more than paid for. It appeared to him 
that the speaker had not sufficiently taken into con- 
sideration the economy which they had obtained. 
A remark had been made as to the difference 
between heat-absorbing and heat-distributing sur- 
faces, but the former might be taken as the true 
factor in calculations, for they found by experience 
that if they could get the heat into the metal of 
the tubes it would be sure to be taken up by 
the water; in fact, if they could get a large 
area of heat-absorbing surface, the heat-distri- 
buting surface would take care of itself, pro- 
vided always that it was clean. The late Dr. 
Kirk had reported on the system, and he had said 
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that at the Atlas Works the same results had been | the water when heated. In spite of the fewer 
obtained as in those recorded in the case of the | tubes, however, they obtained more area than. was 
Tona’s trials, although but half the amount of coal | absolutely needed. With regard to what Dr. White 
was burnt per square foot of heating surface in the | had said on the air supply to the stokehold, and 


latter case, as compared to that consumed at the | 
Atlas Works. That was taking the heat-distri- 
buting surface to calculate from in the case of the 


the effect of tortuous passages in checking the 
draught, he could say that they had had one ship 
running on the Atlantic since March 1, in 





Serve tubes. It might be objected that this was| which the system was fitted, and it was said that 
not a fair comparison, but the speaker would point | her stokehold was the coldest on the Atlantic. 
out that the additional surface acquired by the use |(Dr. White explained that he did not question the 
of the ribs in the Serve tubes did not involve the | possibility of obtaining a sufficient volume of 
same addition to weight as would be the case if the| air with this system; the question which arose 
heating surface were enlarged in the more ordinary | was the power that would be required for the 
way. Reference had been made by one speaker to | purpose.) Mr. Gross, resuming, said that Dr. White 
the area through the tubes being small, but he pre- | had pointed out that with induced draught there 
ferred the use of fewer tubes, putting them farther | was the same liability to those causes which induced 
apart, so as not to check the natural convexion of | leaky tube-ends, but he had come to the conclusion 
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that the Serve tube itself was a preventive to 
leaky tubes; the extra stiffness afforded by the 
ribs in the tube giving a more secure joint at the 
tubeplate. Experience of locomotives on American 
railways supported this view, and they found that 
there were no leaky tubes with the Serve tube ; 
whilst with plain tubes they were troubled with 
this cause when working under similar conditions. 
His own opinion was that the stiffness afforded 
by the ribs prevented the tubes from shaking 
oose. 

Mr. Ellis,’in replying to the discussion, said that 
Mr. Gross had dealt very fully with most of the 
points raised, and there was, therefore, little for 
him to say ; the vessel referred to as being fitted 
with the system described in the paper was the 
Inman liner the Berlin. She was an old vessel, 
not well suited to their purpose, and therefore they 
did not get such good results as if the experiment 
had been made on a new ship. However, she 
certainly had done very much better than before. 
Other vessels were being built which could be 
fitted, and when they were tried valuable informa- 





tion would be obtained, which he should be happy 
to place before the Institution at some future time. 


Baiast Tanks. 


Mr. A. K. Hamilton next read his paper on 
‘*Wear and Tear in Ballast Tanks.” This paper 
we printed in full in our last issue. 

Mr. B. Martell was the first speaker in the dis- 
cussion. The author had stated that iron appears 
to suffer equally with steel under the conditions 
stated in the paper as conducing to the destruction 
of the material, but, owing to the scantling of iron 
being heavier than in the case of steel, the destruc- 
tion was not apparently so complete. Mr. Martell’s 
experience did not agree with this, and he was 
firmly of opinion that steel did deteriorate more 
quickly than iron, and that the finer m.terial was 
more open to attack. This was borne out from the 
fact that many owners now contracted that decks 
and inner bottoms should be of iron, although the 
rest of the ship was of steel. No doubt if proper 
care were taken to keep the surfaces well coated, 
steel would last as long as iron, but shipowners 


had to take matters as they found them, and it 
was not always possible to keep all surfaces well 
| covered with a preserving composition. In one case 
of a steel ship in which the outer bottom had 
not been coated for six or eight months, there 
was great pitting; far more than would have 
occurred had the vessel been of iron. The fact 
showed the necessity of docking steel ships 
very often, and it was his view that a steel ship 
should not go for more than six months without 
being docked and having her bottom coated. The 
reason that iron was preferred for decks, whilst 
steel was used for the other parts of the structure, 
was that the paint speedily got rubbed off decks, 
and deterioration quickly set in and was naturally 
more apparent in thin steel than in thicker iron 
plates. Mr. Martell would especially emphasise 
the necessity of taking every precaution to keep @ 
steel ship well coated with good paint; and by 
‘* good paint” he did not mean shoddy stuff that 
would wash off with salt water—such as was too often 
sold for ship purposes—but sound paint mixed 
'with good oil. Neglect of this matter often led 
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to heavy expense in repairs being entailed, and 
there was no more false economy than that which 
led to the neglect of docking and small saving in the 
price of material. It is certain that the painter 
will deal with a given area of ship’s bottom more 
cheaply than riveters and platers. 

Mr. J. R. Fothergill, of Hartlepool, said 
that the question brought forward by the author 
was one of great seriousness, and he hoped that 
the matter would be well threshed out. The 
paper gave an account of the manner in which the 
repairs were executed, but it would have been 
still more valuable had Mr. Hamilton told the 
meeting what steps should be taken to prevent the 
necessity for these repairs. The part under the 
boilers was the most crucial in regard to deteriora- 
tion. There were two chief reasons for this, one 
being the fact that the surfaces were there largely 
inaccessible, and the other that the heat from the 
boilers encouraged chemical change. For these 
reasons, he now specified, in the ships he contracted 
for, that the boilers should be raised 2 ft. above 
the bottom. There were doubtless inconveniences 
from this, and the bunker space was reduced, but 
still the gain was worth the price. A detail he 
would refer to was that the tanks were seldom 
arranged so that they could be pumped right out, 
the limber holes not being placed low enough, some- 
times so that 2 in. or 3 in. of water had to be 
left in. He agreed with Mr. Martell that tank 
tops should be of iron, and he also thought that 
under the boilers they should be made of thicker 
plates than at other parts. It would be also well 
if more attention were paid to sounding facilities 
and to air pipes. In some cases the latter were 
only placed at one end of the tank, and they were 
often destroyed, being carried away in stowing 
cargo, &c. In that case the tanks would not fill 
right up, a circumstance which would account for 
the MacIntyre girder being carried away as stated 
in the paper. 

Sir Raylton Dixon was the next speaker. He 
said he had marked for comment the same para- 
graph as Mr. Martell in regard to the relative 
deterioration of iron and steel. In steel ships he 
had constructed, he had found corrosion such as 
that illustrated in the photographs handed round 
by the author, in which the plate was eaten away 
so that one could put one’s fist through the film of 
rust left. He had never seen anything of the same 
sort with iron plates. He would, however, go even 
further than Mr. Martell, and would propose to 
dispense altogether with the double bottom under 
the boilers, taking care, of course, that the strength 
of the structure was duly preserved. The loss of 
water as ballast would be comparatively small. The 
great thing, however, was that the parts were not 
properly coated. In bunkers this especially 
applied, for there was very naturally a great difk- 
culty in keeping the paint on. The advantage and 
economy of properly painting were apparent. In 
some instances he had seen marks in the ballast 
tanks of the paint put on when the ship was built. 
The speaker did not place much importance on 
what Mr. Fothergill had said as to pumping out 
the double bottom, as there must be left in any 
case sufticient moisture to induce corrosion. In 
regard to a tank not being properly filled, the 
swaying motion of water in a partly-filled tank must 
be a serious factor in the life of the vessel. 

Mr. J. H. Hallett, of Cardiff, said that Mr. Fother- 
gill had done well to point out the great deteriora- 
tion which took place immediately under the 
boilers. The corrosion was always on the inside, 
and he would suggest that a current of air should 
be passed through the tanks, and also that a heat 
non-conducting cement should be placed on the 
top of the tanks. 

Mr. Rule referred to a case in which deteriora- 
tion had set in from the fact that cement had 
cracked. He did not agree with doing away with 
ballast tanks under the boiler, at they were wanted 
there for safety. He would suggest raising the 
boilers instead, and using a non-conducting material. 
He had known an excellent coating made from 
cement and tar, a gallon of tar being used to a 
barrel of cement. 

Mr. H. M. West, of Liverpool, thought that the 
results recorded by the author could not have been 
produced without serious neglect. He had examined 
many double bottoms, but he did not think he had 
ever seen any in as bad a state as that shown by 
the photographs. No doubt it was largely due to 
the heat of the boilers, and he would agree with 


naturally there was a limit to this, and some engi- 
neers lagged the boilers right round instead of 
stopping the covering off below the level of the 
grate bars. He would suggest a baffle platform 
between the bottom of the boiler and the top of 
the tank. It should be made of timber, and air 
should be made to circulate under it. Both the 
paper just read and that of Mr. Martell, of the day 
before, pointed to the evil of filling ballast tanks at 
sea. 

Mr. Hamilton, in replying to the discussion, said 
that, in regard to Mr. Martell’s remarks as to the 
relative endurances of iron and steel, the majority 
of vessels that had come under his notice, in this 
respect, were of steel, and that might account for 
the fact that iron had an apparent advantage. He 
still thought, however, that if iron and steel plates 
were of an equal thickness, they would go in about 
the same time. With regard to the proposal of 
passing a current ef air through the bottom, he 
might state that a gentleman in Cardiff was patent- 
ing an arrangement of this kind. With regard to 
what Mr. Fothergill had said, he had not taken up 
the subject of prevention, as he thought the paper 
was long enough as it stood. 


TRANSMISSION oF HEAT THROUGH PLATES. 


The last paper read at this sitting was that con- 
tributed by Mr. A. Blechynden, entitled ‘‘ An 
Account of Some Experiments on the Transmission 
of Heat through Steel Plates from Heated Gas at 
One Side to Water on the Other.” The author was 
not present, and in his absence Mr. Holmes read 
the paper. The object the author had in view is 
sufliciently set forth in the title, and the experiments 
took two forms-—-firstly, those in which there were 
varying differences of temperature at the two sides 
of the plate ; and, secondly, with varying thick- 
ness of plate. Asa result, the broad general fact 
was obtained that heat transmitted is proportional 
to the square of the difference between the tempe- 
ratures at the two sides of the plate. There was a 
general rise in the value of the moduli for tempera- 
ture with decrease of thickness, but the progress 
was by no means constant and regular. This the 
author attributed to the difference in surface, and 
more especially the difliculty of maintaining it uni- 
formly clean. It was found that the very slightest 
trace of grease caused a very large fallin the rate 
of transmission ; even wiping the outer surface 
with a piece of rag was sufficient to influence the 
result. The smoothness of the surface was also 
shown to be an important factor. The author also 
noticed that the carbon content appeared to affect 
the conductivity, the plate lowest in carbon being 
also the lowest in conductivity. In conclusion, the 
author stated that the results of his experiments 
certainly point to the conclusion that the thinner 
the plates, forming part of the heating surface of 
a boiler, the higher should be the boiler’s efliciency, 
always provided that the plates are clean ; but it 
will be evident that, if the plates be coated with a 
covering of scale, or some bad conductor, then the 
less must be the influence of the thickness on the 
efticiency, while with a thick coat of oil the influence 
might become practically unimportant. The fact 
that the heat transmitted is proportional to the 
square of the difference of the temperatures of the 
two sides of the plate shows the importance of 
high furnace temperatures if efliciency is aimed at, 
and emphasises the importance of rapid combustion, 
either by means of air supplied by fans or by height 
of funnel. 

Mr. Yarrow was the only speaker on this paper. 
He took the opportunity of reminding the meeting 
that whatever may be the rates of transmis- 
sion of heat through tubeplates, there was no 
doubt that the thinner the plate the more rapid 
the transmission of heat and the lower the tem- 
perature of the plate. It therefore followed that 
the thinner the plate the less liable it is to over- 
heating ; and as this overheating is probably the 
chief cause of leaky tubes, it follows that the 
thinner the plate is the better, provided other con- 
siderations are not unduly neglected. - 

The sitting was then adjourned until the next 
day. 


Excursion TO CAERPHILLY. 
On the afternoon of Wednesday, the 12th inst., 
the excursion was to Caerphilly, where the Mar- 
_ of Bute had invited the members to lunch in 
the ancient banqueting hall of Caerphilly Castle. 


This was a pleasant excursion, although the plea- 


There was, however, a sufficiently fine interval for 
an inspection to be made of the ruins of the castle. 


Tue CONVERSAZIONE. 


In the evening there was a conversazione in the 
Park Hall, which was very prettily decorated for 
the purpose. This entertainment was given by the 
members of the Bristol Channel Centre of the 
Institute of Marine Engineers. A number of 
models, scientific instruments, and other exhibits 
appropriate to the occasion had been got together, 
and were shown in the hall. They comprised a very 
interesting exhibition in themselves, and at the 
first part of the evening much attention was paid to 
them, but later on they were somewhat neglected 
in favour of more attractive distractions, which 
wer rendered possible by the music of an excellent 

and. 

The first exhibit met with on entering was 
a collection of scientific instruments and apparatus 
used in the engineering and physical laboratories of 
the South Wales University College. A steam 
striker, designed by Mr. 8. W. Allen, of Cardiff, 
and Mill’s detaching hooks were alsoshown. Mr. 
George Sloggett, of Cardiff, has devised an in- 
genious floating anchor, which is made to take the 
form of a locker door when not in use, and can be 
capsized by a tripping line when no longer required. 
It is, of course, weighted down on one edge. The 
time lost in collecting together spars, &c., to form 
the usual sea anchor is often of great value, in 
addition to which the articles used are often those 
required for other purposes. This is a valuable 
addition to boat equipment. Models were shown 
of the Lewis and Hunter coaling system used in 
the Cardiff Docks. Amongst other articles which 
we may briefly mention were McConochie’s metallic 
lubricating syphon, by means of which the worsted 
syphon is proposed to be superseded. The metallic 
syphon is said to be more reliable and regular in 
its action. A tube 10 ft. long and 10 in. in 
diameter, was exhibited, to which flanges had been 
electrically welded by Lloyd and Lloyd. Amongst 
other exhibits were a spherical ventilator by 
Mr. Owen, Cardiff; improved lenses and re- 
flectors for ships’ lights, by Sir Alfred Loftus ; 
Wyndham’s valves, in which ‘‘a cushion of 
water” is introduced to prevent knocking of 
valves ; a ship’s course recorder, by Mr. Alfred 
Wrigley, of Liverpool; an electric engine-room 
and steering telegraph, and an electric engine 
counter, manufactured by Elliott Brothers, London; 
dynamos shown by Mr. Lowdon ; a model of acoal 
shipping crane, invented by Mr. Laybourne ; elec- 
trical fittings for ships, and electric heating appa- 
ratus, shown by Walker and Co., Cardiff. Mr. 
S. F. Walker also had an electrical apparatus 
for speaking between ships at sea on the principle 
that the water is used as a conductor. A model 
was also shown of an electric winch which has 
been designed by R. B. Bolton, in which an 
electromotor takes the place of the usual steam 
engine. Mr. Edward Jordan, of the Cardiff Junc- 
tion Dry Dock, exhibited an arrangement for 
the protection of propeller shafts from galvanic 
action in the neighbourhood of the brass sleeves, 
the latter being bored out to form a recess into 
which putty was forced by means of a putty 
pump. Mr. T. Williams exhibited the Thomson 
pianoforte wire - sounding machine. Cumming’s 
shaft leveller was shown by Mr. McCallum, of 
Bute Docks. Finally there was an improved screw 
propeller, by Mr. Evans, of Cardiff. 


Water-Tust Boiers. 


The last sitting of the meeting was held in 
the Town Hall on Thursday, July 13, when Mr. 
J. T. Milton, Chief Engineer-Surveyor of Lloyd’s, 
read his paper on water-tube boilers. Of this 
paper we commence the publication in full on 
page 96 of our present issue. At the conclusion 
of the reading Mr. Milton said that since he 
had written his paper he had seen a water-tube 
boiler brought out by Messrs. Fleming and 
Ferguson, of Paisley. It was what might be 
described as the three-chambered form, and was 
designed to work to 300 1b. to the square inch ; the 
great feature in this boiler was that every single 
tube could be replaced. 

M. Daymard opened the discussion at the invi- 
tation of the President. In the name of French 
engineers he begged to thank Mr. Milton for what 
had been stated in the paper to their credit. M. 
Belleville had been working at the water-tube 








the desirability of raising them in the ship, but 


sure was much marred by the rain which fell. 


boiler for the last forty years. The speaker had not 
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yet applied water-tube boilers to any vessels built 
by his company, but he hoped to do so, and he 
would be pleased to give the results obtained to the 
Institution, in the form of a paper ; an offer which 
elicited the hearty applause of the meeting. 

Mr. Yarrow was the next speaker. He said that 
the Institution was under great obligation to Mr. 
Milton for having collected together so much valu- 
able matter, and for having so ably dealt with a 
subject: which must be looked upon as among the 
most pressing of the day. Lngineers had been 
forced to the conviction that if pressures increase 
in the future as they have done in the past, there 
would be no option left but to abandon old forms of 
boilers in favour of the water-tube type, which is 
specially adapted to meet the requirements of high 
pressures. Mr. Milton in his paper had brought 
forward numerous very interesting facts, and many 
members of the Institution doubtless had been 
surprised at the already extensive employment of 
water-tube boilers abroad. It would seem that this 
particular advance had been greatly promoted in 
France, owing to the fatherly care of the Govern- 
ment over the lives of the people ; as in the case of 
stationary boilers the law there practically pro- 
hibited the use of any but water-tube boilers. Any 
one who had devoted attention to the subject could 
not fail to be more or less perplexed by the variety 
of design, more particularly in France and the 
United States, but there were distinguishing 
features which enabled them to be placed in 
well-defined groups: for example, the Belle- 
ville boiler might be looked upon as represent- 
ing one of the types in which the circulation 
takes a very long and sinuous course, the water 
and steam ascending from the lower to the upper 
part of the boiler, having to pass through pipes 
first in one direction and then in another. As the 
circulation is dependent partly upon the difference 
in the specific gravity of the ascending and de- 
scending columns, and partly upon the resistance 
offered to the circulation, due to the friction of the 
water in the tubes, it followed that those designs 
which involve a long and tortuous passage for the 
water and steam are only adapted for moderate 
rates of combustion. On the other hand, to suit 
a very intense rate of combustion, the passage of 
the water from the lower to the upper part of the 
boiler should be as short, direct, and free from re- 
sistance as possible, such, for example, as in Nor- 
mand’s boiler, which in this respect had, the 
speaker said, a decided superiority over many 
others. In fact, he did not think it would be far 
wrong, when comparing designs of water-tube 
boilers, to come to the conclusion that the rate of 
combustion for which they are adapted is in pro- 
portion to the simplicity and directness of the 
circulation, and that the more nearly the tubes 
approached the vertical, the more suited they were 
to withstand considerable forced draught. There 
was a very marked difference in the designs of water- 
tube boilers, as regards the amount of elasticity 
and freedom to move of the various parts. In the 
D’Allest, Oriolle, and Yarrow,boilers the tubes were 
straight and rigidly secured at both ends, while, on 
the other hand, in the Thornycroft, Belleville, and 
Babcock and Wilcox boilers considerable liberty of 
movement was allowed to each tube or set of tubes. 
It would seem correct for the tubes to be free to 
contract and expand as circumstances required ; at 
the same time it might be a question whether, with 
rigidly fixed tubes, their own elasticity was not 
sufficient to allow for the necessary changes: ex- 
perience alone could determine this point ; but it 
was known that in locomotive and marine boilers 
no practical objection had been found to tubes being 
straight, although not all subject to the same 
temperature. Touching the question of economy, 
judging only by the experience of the speaker’s 
firm, with equal weights of boilers developing the 
‘same power, the locomotive and water-tube bvilers 
had been found to be on an equality ; but by sub- 
stituting for a locomotive boiler (which, if well 
designed, was economical) one of equal power of 
the water-tube type, there was saved in weight 
about 15 per cent., at the same time causing an 
increase in the consumption of fuel of about 10 per 
cent. These figures only applied when a maximum 
amount of forcing was carried out, but not when 
moderate forcing was adopted, in which latter case 
the economy of the water-tube boiler is greatly 
augmented, and under these conditions it occupies 
a much more favourable position, perhaps even 
better than the locomotive. In other words, with 
equal forcing, the twe types of boilers, if of equal 





weight, have the same economy, but the water-tube 
boiler, if required, can be forced to a greater extent. 
One difficulty to be met with in the introduction of 
water-tube boilers had been the rapid pitting which 
occurred when steel or iron tubes were used. Even 
galvanising only postpones but does not avoid this. 
M. Normand, as well as the speaker’s firm, fre- 
quently adopted copper tubes, and although there 
was insufficient experience to enable a decided 
opinion to be expressed, there seemed reasonable 
probability that copper tubes would have a decided 
advantage over those of steel as regards durability, 
provided the design of the boiler was such that the 
tubes could not become overheated. Mr. Yarrow 
wished to say that, in the introduction of water- 
tube boilers, M. Normand was, as usual, well to the 
front ; and he thought he was only expressing the 
feeling of the Institution when he said that it was 
a source of regret that the latter gentleman did not 
favour the meetings occasionally with his presence, 
for one who occupied so distinguished a position in 
the profession would be a most welcome guest. 

Mr. Sydney W. Barnaby was the next 
speaker. He said that valuable as was the in- 
formation given in the paper concerning the 
principal features of a number of different types of 
water-tube boilers, he ventured to think that what 
was most worthy of note was the evidence it 
afforded of the great advance which the water-tube 
boiler had made in public opinion since Mr. 
Thornycroft read the paper on ‘‘ Water-Tube 
Boilers for Warships” in 1889, which had been 
alluded to by Mr. Milton. At that time any pro- 
posal to introduce them either into war vessels or 
the merchant service was regarded with disfavour 
in this country. They were then considered as 
suitable for torpedo-boats, but for them alone. 
Mr. Milton’s predecessor, with the memory of 
the failure of the earlier types of water-tube boilers 
vividly before him, strenuously resisted any 
attempt to reintroduce a type associated in his 
mind only with disaster. Mr. Milton was now 
wisely content to pass over these old failures, and 
recognising that the lessons taught by them had 
been duly taken to heart by the designers, or 
some of them at least, of the modern types, had 
given them all his very careful attention, and his 
views were worthy of great respect. The fact 
that all French war vessels now building, and 
those which had been lately finished, were, 
or would be, furnished with water-tube boilers, 
showed the extent of the favour accorded to them 
in France. There were at the present time fitted 
in vessels afloat or building boilers of the Thorny- 
croft type representing more than 70,000 indi- 
cated horse-power. This, he thought, compared 
well with the record of any other water-tube type. 
No doubt many of the difficulties connected with 
the safe working of water-tube boilers had dis- 
appeared since it became possible to rely upon the 
use of distilled water under ordinary conditions, 
Still, although the greater part of the salts in 
solution in the make-up feed water were now depo- 
sited in the distilling apparatus, it was necessary 
to provide against the contingency that some 
amount of sea-water would probably find its way 
into the boiler through leaks in the condenser, and 
that it might become necessary at times to make 
up from the sea. They had always looked upon it 
as very important that the feed should be delivered 
into the upper part of the boiler when the heat 
was sufficient to immediately separate the salts. 
When this was done, their experience was similar 
to that described in connection with the Belleville 
boiler, in which he believed this method of intro- 
ducing the feed had been recently adopted, 
namely, that the salts were not deposited in the 
small tubes, which were kept clear by the circula- 
tion, but found their way into the bottom tubes, 
where the water was quietest, and from which they 
could be readily removed. There was one remark 
in the paper in regard to circulation which he 
thought was not quite correct—namely, that the 
circulation in the Belleville boiler must be greater 
than in those in which each tube discharged its 
steam into the separator. The author stated that 
the greater the average quantity of steam, as com- 
pared with the water in the generating tubes, the 
more rapid would be the circulation. It was 
obvious that there must be a limit to this, as when 
all the steam generated in the bottom tubes had 
to escape through those above, the upper tubes 
might become full of steam only, in which case, as 
in the Perkins boiler, there was no circulation of 
water. Mr. Thornycroft showed in his paper on 


boilers, read at the Institution of Civil Engineers, 
that the maximum circulation of water took place 
when the density of mixed steam and water in the 
tubes was about one-half that of water. Mr. Mil- 
ton had said that few boilers became worn out in 
less than ten or twelve years, and that he knew of 
many in use after twenty years’ service. These 
boilers had probably had more than one set. of 
tubes during their lifetime, as he (Mr. Barnaby) 
believed the life of tubes was not more than from 
four to six years, at least in locomotive boilers, and 
it should be remembered that a new set of tubes 
made a water-tube boiler as good as new. 

Mr. Barnaby quite agreed with the author that 
when the gases were passed directly among the 
tubes, they were cooled too soon, and imperfect com- 
bustion must result. He thought the large firebox 
in the Thornycroft boiler had much to do with the 
high efticiency obtained. When burning 30 lb. per 
foot of grate, the evaporation was as much as 
12 lb. of water per pound of coal, while at a low 
rate of combustion it rose to 13.41b. Mr. Milton, 
in his paper, had expressed a doubt as to whether 
the lower parts of the spaces between the tubes 
could be freed from ashes and the outside of tho 
tubes from soot. In H.M.S. Speedy, in which 
there were eight boilers, they were so arranged 
that it was possible to walk round each boiler. 
Along the whole length of the lower tubes, where 
dust and ashes would accumulate, were placed port- 
able collecting boxes, which could be readily 
cleared. They adopted the same plan for cleaning 
the outside of the tubes as that which he believed 
was employed in the case of the Belleville boiler, 
namely, a steam jet which was played among them 
by means of a flexible hose. The new type of 
Thornycroft boiler with two furnaces was being 
employed in the 27-knot destroyers, the principal 
advantage being that it enabled three boilers to be 
used in place of six. 

Mr. W. J. Pratten next spoke as to the 
Belleville boiler. He had made two trips on a 
steamer fitted with this generator, and was much 
impressed with the fact that the French engineers 
had shown us the way in the fitting of water-tube 
boilers. He thought, however, now that we had 
been shown the way, we should soon get ahead, and 
in return might teach foreign engineers something. 
In the Polynesia—a ship in which he had made a 
trip—there were twenty boilers, but if thisnumber 
were multiplied by five, as they would have to be 
in the case of a large Atlantic liner, he thought a 
most important difficulty would arise, in the neces- 
sity of having so many sets of fittings, such as 
water gauges, stop-valves, &c. The French officials 
said that the water-tube boiler was as economical 
as the shell boiler, for ordinary work ; if that was 
the most that could be claimed, he did not think 
that the cargo tramp would be likely to take them 
up, but the water-tube boiler was good for the 
Navy and for fast passenger service. 

Mr. Josiah MacGregor, of London, thought that 
it would have added to the value of the paper if 
the author had dwelt on some of the early experi- 
ences with water-tube boilers inthis country. In 
the years 1850 to 1860 a number of boilers of the 
water-tube type were brought out and tried. He 
would refer to Rowan’s boiler, the Howard boiler, 
&c., which had passed under his care, although he 
was obliged to confess that the experience then 
was not satisfactory. 

Dr. White referred to the passage in Mr. 
Yarrow’s speech in which he said that ‘‘ with 
equal force, the two types of boilers, if of equal 
weight, have the same economy.” The speaker 
thought that the opinion here expressed did not 
square with general experience. Mr. Thornycroft 
claimed for his boiler that with an equal fuel con- 
sumption to that of the locomotive boiler there was 
an economy in weight, and in the former the fuel 
economy was very good ; in fact, Mr. Thornycroft 
claimed that' with moderate forcing of the combus- 
tion he got results equal to those reached with 
strong forcing in the locomotive boiler, so far as 
the matter of weight was concerned. The paper to 
which the meeting had just listened was the best 
collection of facts up to that date, in regard to the 
subject of water-tube boilers, and so far as our 
language was concerned, but in France there was a 
literature on the subject which was no doubt well 
known to most of those present. The Admiralty 
had evinced the greatest interest in this subject 
from the first ; for no sooner did Mr. Thornycroft 
bring forward his design than it was put in a small 





torpedo-boat. As other boilers came forward they 
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however, that if the French had taken the lead in 
working groupsof water-tube boilers, and introducing 
types—as they undoubtedly had—English engineers 
did not intend to let them keep that lead if they 
could help it. For war purposes, small swift ships, 
such as had been introduced, could not exist if it had 
not been for the locomotive boiler, and it was against 
this latter type that the water-tube boiler had to make 
good its claims. Mr. Yarrow was now building two 
vessels of the destroyer type. One would be fitted 
with a locomotive boiler, and one with water-tube 
boilers. That would be an excellent opportunity 
of testing the question, and he could not help 
saying thatit was his opinion that the results, when 
they were tabulated, would not accord with Mr. 
Yarrow’s opinion that economy was in favour of 
the locomotive boiler. No doubt Mr. Pratten’s 
objection of the multitude of parts was a serious 
one, but they had to set against this the enormous 
gain in the matter of weight. 

Mr. Bevis, in reply to an invitation from 
the President, said that he would prefer not to 
speak onthe present occasion. At Messrs. Laird’s 
they had water-tube boilers to the extent of 7000 
indicated horse-power going into vessels in pro- 
gress, and when their trials were completed he 
would be pleased to give information to the In- 
stitution on the subject. 

Mr. Reavell said there was no difficulty in de- 
signing water-tube boilers equal to the largest 
power now in use. Mr. Watt stated that twenty- 
five years ago he had gone into the subject of 
water-tube boilers, and had written a paper, ex- 
tracts from which he proceeded to read. He 
thought that the results obtained on the trial of the 
Thornycroft boiler were in some respects mislead- 
ing, for whilst a very high fuel economy was shown 
for the boiler, the engine itself was by no means 
of good efficiency. From this he gathered that a 
large quantity of water was passed over in the shape 
of spray. Mr. Barnaby explained that on the trial 
referred to only half the boiler power was in use, 
and that the engine was therefore a great deal too 
big for its work, a fact which would fully account 
for the discrepancy referred to by Mr. Watt. Mr. 
Gross said it was only the demands for increasing 
pressure, and not any other consideration, that 
would kill the Scotch boiler in favour of the water- 
tube boiler. 

In replying to the discussion, Mr. Milton said 
that it had been stated the Belleville boiler would 
not stand forcing, but if this type of boiler primed 
when driven hard, the same did not apply to other 
types to which he had referred, such as the Thorny- 
croft or Yarrow boilers, which had been run very 
successfully at high rates of forcing. 


THe STRENGTH OF BULKHEADS. 


The only remaining paper on the list was a con- 
tribution by Mr. G. H. Brian, of Cambridge, en- 
titled, ‘‘On the Theory of Thin Plating and its 
Applicability to Calculations of the Strength of 
Bulkhead Plating and Similar Structures.” The 
author was not present, it having been arranged 
that the paper should be taken as read, so that it 
might be distributed, and an efficient discussion 
might therefore be insured at the next meeting. 
The step was a most judicious one, and the Council 
are much to be congratulated on having taken it. 
No doubt a large number of papers of a more 
abstruse nature might with advantage be treated in 
this way. Such contributions as Mr. Froude’s, for 
instance, it is impossible to take in at one reading. 
We know that those thoroughly well up in the sub- 
ject on which Mr. Froude chiefly writes—the 
theory of the screw propeller—are quite unable to 
do justice to his paper, even after a day’s study. 
Both Mr. Thornycroft and Mr. Barnaby, who have 
made the screw propeller their special province, 
have before now stated at meetings of the Institu- 
tion that they were not able to do justice to the 
subject because they had only had the paper before 
them for aday. It seems almost hopeless to expect 
that authors will send in their contributions in 
time to have them printed and distributed before 
the meeting, although we think a little firmness 
on the part of the Council would have a wonder- 
ful eftect in this respect. Under these circum- 
stances, the only thing to do is to read papers, 
or take them as read, at one meeting, and discuss 
them at the next. We think it a fortunate 
thing that Mr. Brian has taken up the sub- 
ject with which his paper deals. Like the screw 
propeller question, the bulkhead question has been 
a little too much relegated to the realm of empiri- 





cism. Mr. Brian is a Cambridge don, and if he 
were of the old order he would scorn to bring his 
mathematics down to any useful purpose. Fortu- 
nately that narrow spirit is passing away from 
our great universities, and we have now many 
brilliant examples of the advantages of a thorough 
mathematical training in the solying of physical 
problems. Lord Kelvin, who, by-the-bye, is a 
Fellow of the same college as Mr. Brian, has in- 
vented a water tap. Mr. Callender is working at 
Cambridge beside Mr. Brian on the subject of 
thermometers, and has already made a most im- 
portant discovery, by which the old objection to 
the Siemens pyrometer appears to be overcome. 
Numberless instances could be given of the debt 
which engineers owe to men of the universities. 

We shall shortly publish Mr. Brian’s paper in full. 
The author’s object has been made to make clear 
how and why the strains and stresses in a sheet of 
bent plating are different to those in a bent beam ; 
to state what these strains and stresses are, and 
what are the conditions of the problem to be solved, 
in order to determine the resistance of plating to 
pressure. The paper is a starting-point on which 
it is proposed to base calculations, and to obtain 
working formule which can be verified in experi- 
ments proposed to be undertaken. 

At the last meeting of the Institution Dr. Elgar 
impressed on members the necessity of placing 
before engineers both theoretical and experimental 
data relating to plates when bent under normal 
pressure, and it is to be hoped that what he then 
said will bear fruit, so that rules may be devised by 
which it can be foretold what will take place 
under certain conditions, without the recourse to 
rule of thumb which has so largely been neces- 
sary hitherto. Mr. Brian’s present paper should 
be taken with Dr. Elgar’s formerly read, and it is 
to be hoped a good discussion will be forthcoming 
at the next meeting. Mr. Brian takes the bent 
beam as a starting point, and he shows why a piece 
of plating differs from a series of parallel beams. 
Euler’s and Bernoulli’s early theories have been 
abandoned by mathematicians, and Mr. Brian’s 
object, as he states it, is to persuade engineers to 
follow this example, in which case he says his work 
will not have been undertaken in vain. Engineers 
have been used to regard the plate as consisting of 
a series of parallel strips, or of two such series 
crossing one another at right angles, and support- 
ing the weight or pressure by their tension. In 
order to make this theory good the imaginary strips 
should be kept in a state of tension, and they must, 
therefore, be stretched on a framework, like that 
of a pianoforte. From each point of view the great 
merit of Mr. Brian’s paper is that it is eminently 
practical ; it isa most excellent example of Huxley’s 
aphorism as to the necessity of knowing a great 
deal to teach a little well. 


PenartH Dock. 


On the afternoon of Thursday, the 13th inst., the 
members proceeded by a special train to Penarth 
Dock, which they inspected from the railway car- 
riages. This dock is situated under the Penarth 
Hoe, and is within the port of Cardiff, being dis- 
tant abouta mile from Bute Docks. It was con- 
structed in 1857 ; the length of the dock is 2900 ft., 
and the width 370 ft., the area covered being 23 
acres; the entrance is 60 ft. wide, and the depth 
of water at ordinary spring tides is 35 ft. 9 in., 
whilst at neaps it is 25 ft. 9in. ; the basin is 400 ft. 
long, 330 ft. wide, and covers 3 acres. There is 
the same width of entrance and depth of water as 
in the dock. There are 14 high-level coal tips on 
the dock, and two on the basin. Penarth Dock has 
one of the deepest entrances in the Channel, and 
some of the largest merchantmen afloat, fully laden, 
have proceeded to sea from here. There is power- 
ful centrifugal pumping machinery by which the 
depth of water in the dock is maintained at any 
height required. The dock gates are opened and 
closed by hydraulic power, and vessels are warped 
by hydraulic capstans. There are quick-working 
hydraulic and steam cranes for discharging cargoes 
and ballast on the north side of the dock. There 
is, lastly, a 20-ton movable crane. The dock is 
lighted by electric lights and by gas. As an ex- 
ample of the celerity with which vessels may be 
loaded at this dock, the authorities quote the case 
of the Ashdeane, which, on January 24 last, com- 
menced loading at 6 o’clock and finished at 11.20, 
during which time a cargo of 1433 tons was 
shipped, the actual loading time being 4 hours 
40 minutes. 





Barry Dock. 


The train next proceeded to the Barry Dock, 
where the members were provided with luncheon 
by invitation of the Parry Railway Company, after 
which the dock was inspected. The main object of 
this dock is to afford increased facilities for the ship- 
ment of coal. The Bristol Channel is here 13 miles 
in width, and the dock is 7 miles westward of 
Cardiff. The site of the dock was formerly the 
eastern portion of a channel about a quarter of a mile 
wide, between Barry Island and the mainland. 
Barry Island is about a mile in length and half-a- 
mile in breadth at its widest part, and rises toa 
height of about 120 ft. above the sea level. The 
entrance of the dock is at the eastern end. It is 
protected from southerly winds, where there would 
be a sea fetch of 14 miles, and from south-easterly 
winds, with a fetch of 16 miles, by breakwaters. 
These are composed of rubble excavated from the 
basin or from some of the railway cuttings, and are 
protected on the sea side by large blocks of moun- 
tain limestone. 

The eastern breakwater is 2600 ft. in length. 
The western breakwater, the shore end of which is 
under the lee of Barry Island, is only 700 ft. long, 
and is connected with the island by a light timber 
viaduct. Owing to the great range of tide, these 
breakwaters are large works ; being at their deepest 
part 46 ft. in height, and 200 ft. in width at the 
base. The tidal range at Barry is 36 ft. at ordinary 
spring tide, increased to 40 fi. at equinoxial and 
extraordinary springs; and 19} ft. at ordinary 
neaps, diminished to 16 ft. at extraordinary neaps. 
The sea slope varies from 34 to 1 at the toe, to 1 to 
1 at the top; the inner slope is 14 to 1. The 
width of the breakwaters at 8 ft. above high water 
of ordinary spring tides is 20 ft., and above this is 
a rough parapet, the top of which is 5 ft. higher. 
The sea slope is protected by blocks of stone, chiefly 
mountain limestone, weighing from 4 toms as a 
minimum to 7 or 8 tons. The rubble hearting was 
deposited from ordinary tip wagons like an ordinary 
railway embankment, and the large blocks were 
brought from the quarry in trucks, and were 
placed in position on the western breakwater by a 
crane standing on the rubble mound. The blocks 
on the eastern breakwater were arranged by acrane 
fixed on a floating barge. The ends of the break- 
water are vertical, and consist of creosoted timber 
pilework, 32 ft. wide, the intervening space being 
filled with stones roughly packed by hand. All 
the timbers are sheathed with vertical rubbing 
pieces on the inside of the framing, so as to permit 
of subsidence of the hearting without damage to 
the framing. The waterway between the heads 
is 350 ft. ‘The entrance channel between the break- 
waters is lighted by a flashing white light of the fifth 
order exhibited in a lighthouse, 44 ft. above high 
water ordinary spring tides. The entrance of the 
dock is 80 ft. wide, and gives access to a basin 
500 ft. wide and 600 ft. long, having an area of 7 
acres, surrounded by vertical masonry walls. 
Timber guiding jetties, 200 ft. inlength, are erected 
eastward of the entrance. The depth of water on 
the sill, which is curved, is, at high water, ordi- 
nary spring tides, 37.7 ft. ; at low-water ordinary 
spring tides, 1.6ft. ; at high water ordinary neap 
tides, 29.3 ft.; and at low water ordinary neap 
tides, 9.7 ft. The entrance has a single pair of 
wrought-iron gates with air chambers, so that they 
are nearly afloat at the times at which they will be 
used. The anchorage and pivots of the gates are, 
however, made strong enough to hold the gates if 
waterlogged. On the west side of the entrance is 
a large culvert, 10 ft. in diameter, with a pair of 
greenheart sluices worked by hy@raulic cylinders. 
There are no sluice-ways through the walls of the 
entrance, but sluices are provided in the gates with 
a total area of 200 square feet. The large culvert 
is intended for use when the level of the water 
inside approximates to that outside, so that a level 
may be rapidly attained. The ordinary work of 
levelling will be usually performed by means of the. 
sluices in the gates during the first part of the 
operation. 

Between the basin and the dock is the inner 
entrance, or passage, as it is usually called. It 
is also 80 ft. wide, with the same depth of water 
on the sill, and the same description of gates 
and levelling culvert as the entrance. The pas- 
sage is crossed by a rolling bridge for rail and 
road traffic. The mode of working the dock is by 
using the basin as a large lock. 

There is a large graving dock belonging to a 
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private company at the north-east corner of the 
dock. The length of the graving dock is 724 ft., 
and its width 113 ft. The depth of water on the 
sill is 24 ft. at high water, ordinary spring tides. 
The machinery for opening and closing the gates is 
somewhat novel in character. There is always 
some difficulty in avoiding some amount of slack in 
the chains which are usually employed to open and 
close the gates. To avoid this it was decided to 
open and close the gates with direct-acting hydraulic 
rams of sufficient strength to resist the shock of 
waves in rough weather, and so to hold the gates 
rigidly during their movement. The cylinders are 
26 ft. stroke and 30 in. diameter, and they are 
mounted on trunnions. The gates are 48 ft. high 
and 48 ft. long from heel post to mitre post, and 
the greatest width of the decks of the gates is 8 ft. 

There are twelve decks, and the air spaces for 
providing flotation are below the fifth deck. The 
spaces between the decks are divided by vertical 
partitions into eighteen watertight compartments. 
The caisson, which is made of wrought iron and 
steel, has a beam of 24 ft. It is ship-shaped on 
one side and flat on the other, so as to allow it to 
fit against any of the faces, and to be placed, when 
out of use, in the recess provided for it westward 
of the entrance, where it will thus not project 
beyond the line of the wall. The flat face is also 
of convenience, as leaving unobstructed the space 
shut in by the caisson when in use. The caisson is 
divided by horizontal and vertical partitions into 
eight watertight compartments, some of which are 
filled or emptied of water, as it may be desired, to 
depress or raise the caisson. 

The members of the Institution were taken round 
the dock in a tug belonging to the company. The 
dock is 3100 ft. in length, and the maximum width 
is 1100 ft., divided at the western end by the mole 
into two arms, 1500 ft. long and about 500 ft. 
wide, and 1200 ft. long and 300 ft. wide respec- 
tively. Several members remarked on the apparent 
waste of space in having so widea dock. The full 
width is, however, left at the eastern end for a 
length of 1600 ft., to give ample space for the 
largest vessels to swing, even when the dock is 
crowded with shipping. As trade increases, it will 
be possible to project jetties from the eastern side 
of the dock for the accommodation of export and im- 
port traffic, without unduly encroaching on the wide 
part of thedock. The water area of the dock, with 
26 ft. of water at high water of neap tides, is 
70 acres, but the water area of the dock at high 
water, ordinary spring tides, is 73 acres. 

Seventeen coal tips are provided, and these 
should be capable of tipping upwards of 4,000,000 
tons per annum. At four places on the north 
side of the dock provision is made for movable coal 
tips to permit of coal being loaded into two or 
three hatchways of a ship at once, when unusual 
despatch is required. One movable tip is being 
provided on the north side of the dock and one on 
the south side. The eastern end of the dock is 
intended for the timber trade, to accommodate 
which three piled jetties are provided. These will 
be in close juxtaposition with the timber pond of 
24 acres. The north, east, and west sides of the 
dock, and the mole, have sloping sides protected 
by pitching, and the south side of the dock has an 
upright dock wall. 

At the western end of the dock provision has 
been made for sluicing out Barry Harbour. For 
this purpose a large culvert 8 ft. in diameter has 
been provided. Hydraulic capstans for manipulating 
the coal wagons are provided at all the tips, and 
large hydraulic ship capstans are placed at the 
entrance jetties, entrance, and passage. The work 
of the dock will be mostly carried on by hydraulic 
pressure. The pumping engines for this purpose 
are placed in an engine-house near the east end of 
Barry Island. They are of 300 horse-power actual, 
and supplied by four beilers. Another set of 
similar engines and boilers is being provided on the 
north side of the dock for further requirements of 
trade. There are two accumulators adjoining the 
engine-house, and two more on the north side of the 
dock. The dock and sidings are lighted by electric 
light, for which an installation of 70 arc lights, of 
3000 candle-power, and of 600 incandescent lights, 
has been ordered. The quantities of the chief 
items of work which are comprised in the execution 
of the dock are : excavation, 5,000,000 cubic yards ; 
masonry, 200,000 cubic yards ; brickwork, 20,500 
cubic yards ; timber, 175,000 cubic feet. The cost 
of the dock and its surroundings, which it is some- 
what difficult to separate from the cost of the rail- 





way, has been about 850,000/., including the break- 
waters, sidings, and machinery. 

The engineers engaged for the work were Mr. 
John Wolfe-Barry, Mr. T. Forster-Brown, and 
Mr. H. M. Brunel for the dock and railways. The 
resident engineer was Mr. John Robinson. The 
contractor employed for the construction of the 
dock was the late Mr. T. A. Walker ; for the gates 
and caisson, the Thames Iron Company ; for the 
hydraulic machinery and mains, Messrs. Tannett, 
Walker, and Co., and Sir W. G. Armstrong, 
Mitchell, and Co., and the Glenfield Company. 

On the evening of Thursday an entertainment 
was given at the Windsor Gardens, Penarth, by 
invitation of Lord Windsor. On Friday, the 14th 
inst., the last day of the meeting, there was an 
excursion to Ilfracombe by water, the saloon 
steamer, the Lorna Doone, having been chartered 
by the members of the Cardiff Incorporated Cham- 
ber of Commerce and the Cardiff Incorporated 
Shipowners’ Association, whose guests the members 
of the Institution were. Luncheon was taken at 
the Ilfracombe Hotel, after which the party re- 
turned to Cardiff. The excursion was in every 
respect a success ; the captain of the Lorna Doone 
took his vessel close to the Devonshire coast, in 
some places brushing the rocks so closely that it 
seemed almost possible to jump ashore ; the party 
had, therefore, an exceptional opportunity of seeing 
the bold and picturesque coastline of North Devon. 
With this excursion ended a thoroughly successful 
meeting. 





MISCELLANEA. 
AN electric tramway has been completed in Bangkok, 
Siam, by United States firms. 


The total receipts at the gates of the World’s Fair 
aggregated over one million dollars for the first fortnight 
in July. 

A computation has been made to show that to patent 
an invention throughout the world costs 2910/., there 
being sixty-four Governments. 


The directors of the World’s Fair have decided by 
twenty-four votes to four to close the gates on Sundays, on 
the ground that the opening of the Exhibition on Sundays 
has not paid. 


There are five companies gonerating and distributing 
electric power in Paris, the horse-power engaged being 
about 13,000. Only one employs an alternating current 
with transformers. 


Electric tramways and railways in Europe now aggre- 
gate about 270 miles, of which 105 miles are in Germany, 
50 miles in the United Kingdom, 55 miles in France, and 
25 miles in Switzerland. 


No less than 96 per cent. of the carriages and 97 per 
cent. of the engines running on the railways of the 
United Kingdom, are fitted with a continuous brake ap- 
proved by the Board of Trade. 


It is said that the length of new main railways laid in 
the United States in the first half of this year totals 1015 
miles. This comprises 95 lines in 30 States. Another 
authority gives the total as 896 miles in 34 States. 


A Provisional Order has been granted to the Corpora- 
tion of Macclesfield for obtaining 200 acres of land com- 
pulsorily for sewage disposal purposes. The order was 
—- but the House of Commons Committee passed 
the scheme. 


Iron ship-plates at Middlesbrough are quoted at 
41. 10s., 30s. less than two years ago; iron bridge plates, 
5l., 25s. less; steel ship and bridge plates, 5/. 10s., as 
against 7/. 10s. four years ago; and steel rails 3/. 15s., 
against 5/. 


Since the year 1878 the sum of 405,097/. 4s. 6d. has been 
subscribed by the Livery Companies for technical educa- 
tion, exclusive of a large amount expended on educational 
institutions founded and maintained solely by many of 
the above companies. 


The Yorkshire College Engineering Society visited the 
Leeds Steel Works, Hunslet, on the 18th inst. The 
entire process of reduction from the ore to the conversion 
into steel, the casting of the ingots and their rolling into 
tram rail sections, was seen in operation. 


The Turkish Minister of War has signed a contract 
with the Mauser Rifle Factory for the supply of 155,000 
Mauser rifles with a calibre of 7.65 millimetres, to be de- 
livered before February, 1895. This order insures uni- 
formity in the armament of the Turkish infantry. 


By the kind permission of Mr. Alexander R. Binnie, 
the Chief Engineer to the London County Council, the 
Civil and Mechanical Engineers’ Society will visit the 
works of the Blackwall Tunnel (under the River Thames) 
on Saturday next, leaving Poplar station of the Great 
Eastern Railway at 2.30. 

The Junior Engineering Society have recently visited 
the Deptford station of the London Electric Supply 
Corporation, and the Blackwall Tunnel Works, where 
the members descended one of the caissons and passed to 
the working face, where the cutting shield was seen in 
operation driving the tunnel. 


The gross receipts of the twenty-three principal rail- 





ways of the United Kingdom for the week ended July 8, 
amounted, on 16,5264 miles, to 1,468,535/,, and for the 
corresponding peri of 1892, on 16,405 miles, to 
1,452,099/., an increase of 121} miles, or 0.7 per cent., and 
an increase of 16,436/., or 1.1 per cent. 


A double-cylinder steam fire-engine, of about doubie 
the power of the present steam fire-engines in use in 
London, was yesterday delivered to the Chief Officer of 
the Metropolitan Fire Brigade. It has been constructed 
4 Messrs. Merryweather and Sons at their Greenwich 

orks. The trial will take place shortly. 


The daily total supply of water by the London com- 
panies is 200,264,879 gallons for a population estimated 
at 5,363,167, representing a daily consumption per head 
of 37.34 gallons for all purposes. The relative propor- 
tions of the onete from the various sources are as 
follows: From the Thames, 54.71 per cent. ; Lea, 26.99 ; 
springs and wells, 18.19 ; ponds, 0.11 per cent. 


Manganese steel has been tried for mine car wheels, 
with satisfactory results. In the Pensylvania mines the 
practice is to ‘‘sprag” the wheels, and allow the cars to 
slide down the steep grades, and the life of the ordinary 
chilled wheel under these conditions is very short, while 
@ year’s use of the mangansee wheel shows no perceptible 
wear. Moreover, the manganese wheel is only two-thirds 
the weight of the other. ; 


The New York Times learns from ahigh Russian source 
that Russia has decided to maintaina permanent fleet of 
warships in United States waters, and tomake New York 
Russia’s western naval centre. It is further announced 
that representatives of Russia have made overtures to the 
Erie dry dock establishment for the latter to undertake 
the care and overhauling of the warships maintained in 
American waters. 


The new tube mill laid down by Mr. John Spencer, 
Wednesbury, for making large-sized lap-welded iron and 
steel tubes, was visited on the 14th inst. by the Midland 
Association of County Engineers. The visitors were 
shown the process of making up large steel tubes 21 in. 
in diameter by ? in. thick, weighing nearly a ton each, 
and were much interested in seeing a large steel plate 
bent and welded to a complete tube. These tubes are 
for containing compressed air at a pressure of over 1000 Ib. 
on the square inch. They were much interested in some 
steel torpedo booms Mr. Spencer has recently completed, 
30 ft. long by 7 in. in diameter inside, all in one piece. 


A United States Government report gives the wages 
ure at various times as compared with those paid in 1891. 

‘aking 100 as the average of 1860, it is shown that in 1840 
the wages were equal to 87.7 ; in 1850, to 90.4 ; and that, 
beginning with 1866, when they were 108, they have 
gradually and almost uniformly risen, until in 1891 they 
were 160.7. As regards the cost of living, it is shown that, 
taking 100 as the basis of the 1860 price, cloths and 
clothing cost but 81.1 now; fuel and lighting, 91; metals 
and implements, 74.9 ; drugs and chemicals, 86.3 ; house- 
furnishing goods, 70.1 ; and miscellaneous articles, 95.1. 
Food, however, costs more, 108.9 against 100 ; and lumber 
and building materials, 123.3 against 100. 


The half-year’s trade return for France is not very 
satisfactory, even for Protectionists. If they are satis- 
fied with a heavy decline in the imports of manufactured 
goods—296 millions, against 372 millions in 1892, and 336 
millions in 1891—they will scarcely rejoice at the decline, 
though a smaller one, in the imports of raw materials— 
1238 millions, against 1243 millions in 1892, and 1262 
millions in 1891—for this obviously tells on exports. The 
exports of manufactured goods amount, it is true, to 900 
millions, against 890 millions last year, but they fall below 
the 909 millions of 1891. The exports of raw materials 
are only 417 millions, against 421 millions last year. In 
1891 the total was 389 millions. The parcel post exports 
arnount to 38 millions, against 28 millions in 1892, and 
33 millions in 1891. 


H.M.S. Theseus, first-class armoured cruiser, is now . 
lying in the Victoria Docks, having been completed for 
sea by her builders, the Thames Tron Works Company. 
The managing director, Mr. A. F. Hills, has obtained 
permission from the Lords of the Admiralty to open the 
vessel to the inspection of the public on Saturday, 
August 5, and Monday, August 7, the opening ceremony 
being performed by the Lord Mayor at 11 a.m. on the 
first day. It has been determined to charge a small 
sum for admission, and the proceeds are to be devoted to 
the Poplar Hospital. It is not often that Londoners 
have an opportunity brought so close to their doors of 
inspecting a modern war vessel, and no doubt the step pro- 
posed will lead to the double advantage of instructing the 
public in naval matters, and, at the same time, aiding one 
2 our most deserving and most needy charitable institu- 
ions. 








THE LATE Mr. JoHN Heap.—We regret to announce 
the death of Mr. John Head, of 10, Queen Anne’s-gate, 
Westminster, who died of pneumonia, after a week’s 
illness, on Friday, the 14th inst. Mr. Head was first 
employed by Messrs. Siemens and Halske, in London 
under the late Sir William Siemens, whose personal 
assistant he became in the year 1860, and also an assistant 
in the firm of Messrs. Siemens Brothers; he was after- 
wards Sir William Siemens’ principal assistant until the 
time of his death. Since then Mr. Head has managed 
the civil engineering business, in London, of Mr. Frederick 
Siemens. He was a member, amongst other scientific 
societies, of the Institution of Civil Engineers, of the 
Geological Society, and of the Iron and Steel Institute, 
and was the author of papers on the regenerative gas 
furnace, and on metallurgical subjects brought before 
the latter and other kindred societies, 
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LOGGING LOCOMOTIVE AT THE WORLD’S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE LIMA LOCOMOTIVE AND MACHINE CO., LIMA, OHIO, U.S.A. 
(For Description, see opposite Page.) 
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LOGGING LOCOMOTIVE AT THE WORLD'S COLUMBIAN 


EXPOSITION. 


CONSTRUCTED BY THE LIMA LOCOMOTIVE AND MACHINE CO., LIMA, OHIO, U.S.A. 





Fig 25. 











































































































Tue lumber trade of the United States is of vast 
proportions ; it is an industry increasing every year, 
gradually changing the aspect of wide areas, and 
possibly modifying climatic conditions by the clearing 
away of forests. The amount of forest land in 
America is so great that the wholesale destruction 
can be carried on for many years to come without 
giving cause for alarm. The great centres of the 
industry are, however, constantly shifting towards 
the west, and one of the most westerly and newest 
units of the Union probably takes the lead in the 
production of sawn timber. In 1891 the output from 
the sawmills in the State of Washington was equal to 
1200 million square feet, 1 in. thick, and one mill 
alone produced 90 million feet. Of course the saw- 
mills are placed as near the source of supply as pos- 
sible, but the logs have to be transported often for a 
considerable distance. Where the location permits 
it, much of the transport is effected by gravity, 
shutes being built down the sides of the forest- 
clad hills, and the logs are slid down the shutes, 
either to be loaded ypon cars at the foot of the 
descent, or, what is preferable, to be discharged 
into an adjacent river, and floated to the mill. In 
many cases, however, steam haulage is necessary, and 
temporary railroads have to be laid upon the hill- 
side, the cut timber being being brought down in 
long trains. When the ground is cleared for a certain 
distance on each side of the track, and of the branches 
which are often constructed, the rails are taken up 
and relaid so as to command a fresh area. The de- 
mand for the special rolling stock required for this 
work is very great, and gives constant employment to 
many considerable works for the manufacture of cars. 
Many examples of such cars are shown at the Columbian 
Exhibition, and one very interesting type of locomo- 
tive, built specially for the transport of logs on the 
steep mountain lines, is also shown. This class of 
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engine has been used for this work for a number of 
years, and it is said that some hundreds of them are 
in service. From the perspective view, Fig. 1, page 
84, it will be seen that the engine and tender are 
mounted on one frame, supported by two four-wheeled 
trucks; views illustrating the construction of these 
are given in Figs. 27 to 30. The boiler and firebox 
present no remarkable features ; the former is wagon- 
topped, with a steam dome immediately over the fire- 
box, which is adapted for burning wood. To the outer 
shell of the firebox are secured three steam cylinders, 
details of which are given in Figs. 11 to 14; the lower 
part of the frames, cast in one piece with the cylinders, 
are bolted toa casting riveted to the top of the main 
frame, and below it are brackets to receive the bear- 
ings for the three-cranked shaft. Figs. 9 and 10 illus- 
trate this detail, which is also shown in position in 
Figs. 1 and 2; Figs. 15 and 16 are details of the three 
crossheads of the cylinders, and Figs. 17 and 18 are 
the connecting-rods. The link motion is operated by 
the eccentrics on the main crankshaft, the rods taking 
on to the shaft shown in Figs. 11 and 12. The wheels 
are of cast iron, of the form shown in Figs. 22 and 23, 
with steel tyres. At the outer end of each spoke 
the face of the wheel is faced to form a bearing for 
the back of a bevel wheel that is about 25 in. in dia- 
meter, and which is secured to the wheel by bolts 
ing through the holes shown in Figs. 22 and 23. 

vel pinions, mounted on horizontal shafts as 
shown in Figs. 25 and 26, gear into these 
wheels; the axes of the driving shafts coincide with 
that of the engine crankshaft, to which they are 
coupled at the lines marked in Fig. 2; at the for- 
ward end of the locomotive the driving shaft is coupled 
direct to the engine shaft, and at the rear the connec- 
tion is made by means of a short intermediate shaft. 
All the couplings are universal, so as to provide the 
necessary movement in traversing sharp curves, or for 








any vertical irregularity not infrequent on roughly 
laid tracks. The driving shafts are carried on bearings 
shown in Fig. 1 and in Fig. 19. It should be noticed 
that the whole of the gear ison one side of the loco- 
motive, the wheels on the —— side not even being 
coupled. No practical objection is found in this 
arrangement, on account of the low speeds at which the 
trains are taken. The following are some of the prin- 
cipal dimensions of this interesting locomotive : 


Width of gauge ‘sg aaa 564 in. 
Total weight in working order 80,000 1b. 
Diameter of boiler... én 44 in. 


Length of boiler 7 ft. 114 in, 
Number of tubes 106 
Diameter _,, 2 in. 
Width of firebox 40 ,, 
Length os 73 vs 
Height aa aa 57 ,, 
Thickness of tubeplate 13 39 
Number of cylinders ... 

Diameter ea i 11 in. 
Stroke... = Ra 
Number of wheels 8 
Diameter _,, 32 in. 
Total wheel 27 ft. 4 in. 
Rigid Fe 44 in. 


No data on the performance of these engines appear 
to be available, but from the fact of their being largely 
used, they would seem to be well adapted for the 
special service for which they are designed. We 
should add that they are constructed by the Lima 
Locomotive and Machine Company, of Lima, Ohio, 
from the designs of Mr. Shay. 


COAL AND COKE BRE 
MACHIN 

WE illustrate on pages 72 and 73 a briquette plant 
erected some months ago at the works of the Patent Fuel 
Company at Blantyr, by Mr. Wm. Johnson, of the Castle- 
ton Foundry, Leeds. The machine is capable of deal- 
ing with either slack coal or coke breeze, and it is 
claimed that from the latier it iscapable of makinga fuel 
of -— heating power than the best Scotch engine 
coal. The general appearance of the machine is well 
shown in the woodcut, whilst the remaining figures 
show the construction of the machine, and the arrange- 
ment of its accessory conveyor, disintegrator, mixer, 
and steam heater. Referring to Figs. 1 and 2, it will 
be seen that the material is Aetinle along by a con- 
veyor to the boot of the elevator shown on the right of 
Fig. 1, by means of which it transfersit to the hopper 
of a mixer, from which it passes into a disintegrator, 
and thence to the boot of a second elevator. This 
elevator raises the material to the shoot of the steam 
heater, and having passed through this, the now finely 
wdered matetal tol into the hopper of the 
riquette machine. From this hopper it passes into 
the feed-box B of the machine (Fig. 3). This feed-box, 
when full, moves forward over the moulds A of the 
machine, and when in this position the top plungers D 
(Figs. 3 and 4) come down on top of the feed- 
box and press the material in the moulds, thus 
insuring that they are properly filled. The plungers 
are then raised, and the feed-box withdrawn back 
to its original position under the hopper. The 
press head C again brings the plungers D down on 
top of the feed-boxes, and whilst in this position the 
final squeeze is given to the briquette by the cams E, 
which bring a heavy pressure on to the press head. 
At the same time the lower plungers G receive an 
upward pressure by a second set of cams carried also 





ZE BRIQUETTE 
E. 








[JuLy 21, 1893. 





ENGINEERING. ~ 








by the main shaft of the machine F. As this shaft 
revolves, the upper cams E first clear the press head C, 
which is then raised, whilst, at the same time, the 
upward motion of the bottom plungers being continued, 
the briquettes are lifted out of their moulds to the 
surface of the table, and pushed off by the feed-box as 
it returns again to fill the moulds. The machine is 
capable of turning out from 50 to 60 tons of briquettes 
per day of 10 hours, equivalent to 24,000 briquettes. 








PLATE-DRILLING MACHINE. 

Tue plate-drilling machine illustrated on page 72 
was constructed by Messrs. G. and A, Harvey, Govan, 
for the Fairfield Engineering Works. The machine 
consists of one bedplate 34 fc. 3 in. long over all, the 
planed part of which is 28 ft. 11 in. by 4 ft. 7 in, wide. 
It was designed to bolt to the shop columns, and was 
fitted with two arms, each carrying a saddle with steel 
spindle 3 in. in diameter. The arms are fitted on the 
bedplate with Y’s and adjustable antifriction rollers, 
The latter is for taking up the wear and facilitating 
their movement along the bedplate by means of an 
independent driving shaft working reversion friction 
clutch, which is controlled by an attendant at the 
saddle. ‘The traversing gear is fitted with hand ad- 
justment. The spindles are driven by independent 
driving shafts, each having a cone and double gearing 
at the end of the bedplate. The horizontal shafts in 
the arms are connected to spindles by means of a spur 
and bevel wheels actuating steel clutches, the latter 
having a quick vertical movement by lever handles, so 
that the spindle may be made to revolve in either 
direction, thus adapting the machine for tapping holes 
and fixing studs. The machine is fitted with an ad- 
justable bracket for supporting the shafts, and is 
capable of boring over a surface 25 ft. long by 7 ft. 
broad, The top driving gear consists of two cones, 
two sets of fast and loose pulleys, and two counter- 
shafts. The machine, although, as illustrated, is de- 
sigaed to be bolted to the shop columns or wall, can be 
supported on independent standards. There is also 
an important adjunct to this machine in an improved 
tool-holder for cutting holes in plates for boiler tubes 
without the necessity of central holes. 





ENGINES AND BOILERS OF THE STEAMER 
“TBERTA.” 

Tue efficiency under ordinary conditions of the 
triple-expansion engines has, as is well known, induced 
many shipowners to reconstruct compound engines 
in existing vessels, Occasionally the process is the 
fitting of a entirely new set of engines and boilers; 
more frequently a new engine is fitted, and the existing 
two cylinders and engines altered to suit the triple- 
expansion arrangement, in which case it not infre- 
quently happens that bulkheads interfere in some 
measure with the altered design, involving extra ex- 
pense. But with some newer vessels fitted with a 
compound engine haviog two low-pressure cylinders 
receiving the steam from the high-pressure cylinder, 
the superseding of the compound system by the more 
modern type is generally more easily accomplished, 
in respect that the seating, frames, crankshafts, and 
connecting-rods are available, and only what may be 
termed the superstructure, with cylinders and the 
working parts, are replaced, along with the boilers, of 
course. These instances are, however, relatively few, for 
not many compound engines were arranged with three 
cevlinders, and still fewer are yet regarded as obsolete. 
Tae Pacific steamer Iberia, built fully eighteen years ago 
by Messrs. John Elder and Co., Fairfield, is, however, a 
case in point, and the details of the reconstruction of 
the engines by Messrs. David Rollo and Sons, Fulton 
Engine Works, Liverpool, are therefore interesting. 
We begin this week the publication of illustrations of 
the engines as reconstructed. The drawings repro- 
duced on the two-page plate show the general arrange- 
ment of the engines and boilers, Fig. 1 being a longi- 
tudinal section, and Fig. 2 the plan, while Fig. 3 is a 
section through the engine-room, and Fig. 4 through 
the stokehold. While deferring our detailed de- 
scription, we might suggest a feature which is almost 
self-evident—the extreme compactness of the engine, 
rende:el necessary by the after thwartship bulkhead, 
which fact may also explain the position of the low- 
pressure cylinder valve. It is Thom’s patent slide 
valve, and is placed at the back of the engines and 
actuated through a cast-steel lever, as shown on Fig. 1. 
It is fitted with Thom’s relief frame for removing the 
load from the back of the valve, while the jar at the 
end of the valve’s travel is cushioned by the balance 
cylinder of the same inventor, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 13. 
AN unexpected demand has sprung up for iron and 
steel products among small buyers, such as founders, 
machinists, implement and tool manufacturers, and 
shop people generally. There is very little business 
among large buyers, though all are busy for the 





summer on old orders. The rolling mills are generally 
closed, and very little rolling will be done this month. 
Prices are firm, and a good autumn business is in sight, 
especially among locomotive, car, and bridge builders, 
and among constructing engineers. The wages ques- 
tion is virtually settled on a 5 dols. per ton basis for 
puddling. Work in mills will be generally resumed by 
August 1. Only 1000 miles of new track were laid 
the first half of the year; but repairing requirements 
have been generally large. Plate and structural iron 
mills will run full time to close of year. Sheet mills 
are wellsold up, Nail factories are restricting. General 
manufacturing conditions are good. Much new work 
is in sight. Three hundred silver mines have closed. 
Copper and lead production continues as usual. 


NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the occurrence of 
the Glasgow Fair holidays, the local pig-iron market has 
almost been an entire blank during the past week. There 
was only one meeting of the ‘‘ring” last Thursday, the 
market closing after the forenoon session, and Friday and 
Monday were wholly given up to holidaying. Last 
Thursday Scotch iron was firm at the opening, touching 
41s. 114d. cash per ton, but at the finish there were sellers 
at 41s. 94d., being a decline of 14d. per ton from the 
previous day. Cleveland also receded 1d. per ton, but 
Middlesbrough hematite iron was quoted 3d. per ton up. 
The closing settlement prices were—Scotch iron, 41s. 9d. 
per ton; Cleveland, 35s. 14d. ; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 9d. and 438s. 74d. 
per ton. Business was resumed on Tuesday, but the 
transactions were very limited in extent, only some 3000 
tons of Scotch iron being dealt in at the forenoon market. 
The tone was just steady, prices showing no alteration 
from the close Jast Thursday. In the afternoon the 
market was still very idle. In Scotch iron business 
was done only to the extent of 1600 tons at 41s. 10d. 
Friday, and 500 tons of Cleveland changed hands at 
35s. 3d. per ton same day. Altogether not more than 
3000 tons were dealt in during the afternoon. Middles- 
brough hematite iron was nominally 3d. per ton cheaper. 
The closing settlement prices were—Scotch iron, 41s. 9d. 
per ton ; Cleveland, 35s. 14d. ; Cumberland and Middles- 
brough hematite iron, 44s. 9d. and 438s. 6d. per ton, re- 
spectively. There was hardly anything doing in the 
market this forenoon, and the tone was decidedly flat, 
with easier prices ruling. Only some 2500 tons of Scotch 
iron were dealt in, and at the close the price was 2d. 
per ton under that of yesterday. Cleveland lost 
ld. per ton. In the afternoon the tone was firmer, 
Scotch iron changing hands at 41s. 84d. per ton. 
The settlement prices at the close were—Scotch iron, 
41s. 74d. per ton; Cleveland, 35s.; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 9d. 
and 43s, 6d. per ton. Some of the current quotations for 
special brands of makers’ iron are as follow: Clyde, 
47s. 6d. per ton; Gartsherrie, Calder, and Summerlee, 
48s. ; Langloan and Coltness, 53s. 6d. (the foregoing all 
shipped at Glasgow) ; Glengarnock (shipped at Ardrossan) 
48s. 6d. ; Shotts (shipped at Leith), 51s. ; Carron (ship 
at Grangemouth), 52s. 6d. per ton. A number of blast 
furnaces have recently been blown out, and there are now 
only 61 in actual operation, as compared with 75 at this 
time last year. Two are making basic iron, 17 are work- 
ing on hematite iron ore, and 42 are making ordinary iron. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 3987 tons, against 6581 tons in the corre- 
sponding week of last year. They included 120 tons for 
Canada, 139 tons for India, 470 tons for Germany, 693 
tons for Spain and Portugal, smaller quantities for other 
countries, and 2218 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 336,046 tons yesterday afternoon, as compared with 
336,096 tons yesterday week, thus showing a decrease 
over the past week amounting to 50 tons. 


Finished Iron and Steel Trades.—Steadiness has of late 
been the rule in the malleable iron trade of Lanarkshire. 
Common bars are quoted at 5/. to 5. 7s. 6d. per ton, and 
best bars up to 5/. 17s. 6d., less 5 per cent. discount. 
Sheets are fairly active on the basis of 7/. 5s. per ton for 
iron singles. Some makers in the tube trade are reported 
to be cutting prices, already very low, to such an extent 
that little or no margin of profit is left. Their conduct 
is causing so much irritation that it becomes doubtful if 
it will be possible to revive the Association of Tube- 
makers, as has been proposed. The steel works, as also 
those engaged in making malleable iron, are now all 
closed for the — ¥ and it is not likely that much, if 
even any, work will be done during the remainder of 
this week. 

Glasgow Telephone System.—Within the past year or so 
operations have been in progress in Glasgow for adapting 
the telephone arrangements to the double-wire system, 
so as to give a metallic, rather than an “earth,” return. 
This transformation has involved the rumning of about 
1000 miles of additional wire, the erection of a new and 
a switchboard of great extent, and having a 
multiple service for the subscribers, who now number 
about 3200. The new switchroom was taken possession 
of by the local staff during the Fair holidays, and the 
operators and subscribers are busy this week endeavour- 
ing to get into audible communication with each other. 
It will be some time before the new system has become 
thoroughly familiar to the persons concerned, but in the 
meantime the subscribers live in hope that communica- 
tion will be permanently put on a better footing than it 
has been in the recent past. 


New Manager for Fairfield Shipyard.—Mr. Edward 








Sharer, who has for five years been manager of 
Edwards’s Shipbuilding Yard on the Tyne, has been 
selected to fill the position of general manager of Fairfield 
Shipbuilding Yard, Glasgow, in succession to Mr. R 
Saxton White, who retired from the service of the Fair- 
field Company at the beginning of July. Mr. Sharer is 
thirty-six years of age, and isa native of Port-Glasgow. 
He was educated at St. Andrews, and served his appren- 
ticeship on the Clyde. He subsequently joined Liver- 
pool Lloyd’s Registry assurveyor. After that he started 
shipbuilding at Sunderland, where he remained about six 
years, when he joined Edwards’s Shipbuilding Company 
as partner and general manager. r. Sharer has been 
connected with the building of some of the finest boats 
sent from the Tyne and Wear. 


New Shipbuilding Contracts.—Messrs. Robert Napier 
and Sons, Govan, concluded a contract some days since for 
the construction of two new steamers of 6000 tons each 
fora Liverpool firm. More recently they have secured 
contracts for the construction of other three steamers for 
American owners. One of them is for mission services, 
while the other two are to be medium-sized steamers for 
the cargotrade. The firm have thus five vessels to lay 
down after the close of the holidays. At present their 
stocksare quite empty, the last vessel having been launched 
two or three weeks ago. Messrs. Ramage and Ferguson, 
Leith, have just contracted to build a steam yacht of 
568 tons, yacht measurement, to the designs of Mr. St. 
Clair Byrne, Liverpool. With the exception of this order, 
and another for a steamer of 1500 tons carrying capacity, 
for Mr. Salvesen, coal exporter, Grangemouth, Messrs. 
Ramage and Ferguson have nothing in hand. The 
London and Glasgow Shipbuilding and Engineering 
Company, Limited, Govan, have sold the only vessel 
“ae they have on thestocks. It is a steel screw steamer 
of considerable dimensions, and has been built on ‘‘ spec.” 

e vessel, which is almost ready for launching, is to 
trade between the Clyde and Africa. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
thin attendance on ’Change, and the amount of business 
transacted was by no means large, but the tone of the 
market was pretty cheerful, and as a matter of fact 
buyers were rather more anxious to do business than 
sellers. Quotations were firm, and makers, nearly all of 
whom have still a fair number of orders on hand, were in 
no hurry to enter into new contracts, believing that, with 
the crisis in the coal trade and the consequent probability 
of an increase in cost of production, higher rates than 
those now mentioned will rule before very long. For 
prompt f.o.b. delivery of No. 3 g.m.b. Cleveland 
pig iron 35s. was the general quotation, and several 
parcels changed hands at that figure, but business 
was also done at 34s, 104d., and one or two buyers 
endeavoured to secure the ruling quality at 34s. 9d., 
but sellers were not to be found at the last-mentioned 
price. There was not much alteration in the lower classes 
of pig. No. 4 foundry was put at 33s. 9d. and grey forge 
at 32s. 9d., but business was transacted at 32s, 6d. for the 
latter quality, and buyers were not vy een to give more. 
Hematite pig iron was in fairly good demand, and local 
brands were not easily secured under 43s. 6d. for early 
f.o.b. delivery of mixed numbers. Middlesbrough war- 
rants closed 35s, 1d. cash buyers, but the quotation was 
about nominal, there being few, if any, sellers. To-day our 
market was very quiet but steady. Several sellers asked 
35s. for prompt delivery of No. 3, and would not reduce 
their quotation below that price. One or two sales, how- 
ever, occurred at 34s, 104d., and most buyers did not care 
about offering more than 34s. 9d. ; but few, if any, sales 
took place at the last-mentioned price. Middlesbrough 
warrants closed 34s. 11d. cash buyers. 


Manufactured Iron and Stcel.—Nothing new can be 
said of the manufactured iron trade. Although quota- 
tions are just about as low as they can well be, orders do 
not come to hand, and complaints of shortness of work 
are frequent. Producers, however, are reluctant to reduve 
quotations, stating that present rates barely cover cost 
of production, and that any further reduction will 
mean a loss to them. Common iron bars are quoted 
4l. 17s. 6d. ; iron ship-plates, 41. 11s. 9d. ; and iron ship 
angles, 4/. 10s.—all less 24 per cent. discount for cash. 
Steel producers keep fairly busy, but the demand for 
rails is not so good as it was, and heavy sections might be 
bought at 3/. 15s. net at works. For shipbuilding mate- 
rial, however, quotations are maintained, and few firms 
would accept less than 5/. 2s. 6d. for ship-plates and 
4l. 15s. for angles, both less the usual discount, though 
for the latter some buyers report being able to do busi- 
ness at 4/. 12s, 6d. 


The Fuel Trade.—The unfortunate crisis in the coal 
trade, which promises to be on a scale that is almost 
unp ented, will, we are glad to be assured, not 
extend to the miners of Northumberland, Durham, and 
Cumberland. Of course the appearance of affairs has 
caused prices in this district to stiffen, and on Newcastle 
Exchange best Northumbrian coal is 9s. 6d. to 9s. 9d. 
f.o.b., whilst small steam, which is pretty plentiful, is 
3s. 6d. Gas coal is in rather better Sous , and prices 
range from 6s. 6d. to 7s. 6d. f.o.b. Although there is a 
full supply of bunker coal, quotations are somewhat 
steadier. Coke keeps firm. ere blast-furnace 
qualities are fully 12s. per ton delivered at works. 














NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Impending Struggle in the Coal Trade.—One of the 
largest and most important meetings of the Yorkshire 























ENGINEERING, Jury 21, 1893. 








GENERAL ARRANGEMENT OF THE NEW TRIPLE-COMPOUND 


(uy 


LSE EA 





CONSTRUCTED BY MESSRS. DAVID ROLL 


(For Notice 








a a a a ae a es ee al i ae ai a ae ae” eee oil ce lil weil ee” ale ill iia eas ae aaa aaa cams” aaa’ a a” aaa la aie tal, eal 


dsJ2 6 0 288 e4 7 2 40 20 * 30 





‘@ 
SS et et ee et 





<<" 


TAILBY & PRICE ENCE 




















D ENGINES AND BOILERS OF THE PACIFIC STEAMER “IBERIA.” 


ROLLO AND SONS, FULTON WORKS, LIVERPOOL. 


Notice, see Page 82.) 































































































































































































































































































Fig. 4. t seitt i 88 Vil 





SAS | 
— tt 
pe si | 

| 





































































































ee ee ee ee a ee a a ee ee 


























i i a th lh ic itn bs anes w- Saleem TO, TE oe ee a ee ae ee ee Te ) een iti lt ately 





Rehr Aire nw ea eA i al a 





Aaa are or 


o— 





NS REESE EEN SIO 


LE SET ST 


JuLy 21, 1893. ] 


ENGINEERING. 








Miners’ Association was held in Barnsley on Monday to 
consider the demand for a reduction in wages made by 
the Federated Coalowners. Scarcely a lodgein South and 
West Yorkshire was unrepresented. Mr. Pickard, M.P., 
was present. It was resolved, ‘‘ That we do not accept 
25 per cent. reduction in our wages or any part thereof.” 
This puts an end to negotiation for a partial reduction. 
The Northumberland and Durham miners were asked to 
request by notices for such advances as will bring them up 
to the 40 per cent. advance in the federation districts. No 
member of the Association is to be allowed to work 
underground during thestrike. All surface members are 
to refuse to fill coal that has been stacked at the pit banks 
or on grounds adjacent. Miners who have not received 
notices for a reduction are to give notices to cease work 
on the first making-up day. About 13,000 men not under 
notice in this district will be affected by the last clause. 
The council recommend the district not to accept any 
strike pay until after the first fortnight of the stoppage. 
It may here bs mentioned that house coal has advanced 
about 4s. per ton during the week, and steam and engine 
coal is 1s. dearer. 


Iron and Steel.—Adverse reports are coming in as to 
the condition of the district iron trade. Pig iron has fallen 
in value during the past fortnight, common forge selling 
as low as 38s. per ton, and rien. i at 40s. The hematite 
market is also weaker. Merchants are hesitating to 
place their contracts, as there is a belief current that iron 
will fall as a consequence of reduced value of fuel after 
thestrike. In manufactured irons bar sells most freely 
for Australia, India, and South Africa. Sheets are neg- 
lected. In the heavy steel trade some good contracts are 
to hand from the home companies for railway material, 
and values are upheld. For marine material the call is 
below the average. Inquiries as to all-steel armour plates 
from the home Government lead to the belief that new 
contracts will shortly be issued. Some fair orders for 
shot and shell are in the hands of Sheffield firms. Engi- 
neering houses of both South and West Yorkshire are a 
little more avtive. Boilermakers are doing satisfactory 
business, and there isa stiff call for tubes, flues, and best 
plates in both iron and steel. 





NOTES FROM THE SOUTH-WEST. 

Portishead.—Mr. R. Walton, C.E., one of the Local 
Government Board inspectors, held an inquiry on Thurs- 
day to consider an application of the town council for 
official approval of the granting for building purposes of 
certain corporate land at Portishead, subject to fee farm 
rents, and the borrowing of 4000/. for the construction of 
an esplanade and roads at Portishead. There was no 
opposition to the application, and the inquiry was closed. 


The ‘‘ Hermione.”—The Hermione, cruiser, building at 
Devonport, is to be launched in November. The Her- 
mione was laid down in December, 1891, and has a dis- 
placement of nearly 4000 tons more than the Antelope, 
which was commenced more than three years since. 


The *‘ Bonaventure” and the ‘*‘ Cambrian.”—The Bona- 
venture, cruiser, at Devonport, is to undergo the whole of 
her steam trials before being fitted with cap ferrules. The 
Cambrian, a vessel of the same class, is to have her boiler 
tubes ferruled as soon as she arrives at Devonport from 
Pembroke. 


Bristcl Docks.—The Bristol Docks Committee has sub- 
mitted to the town council a report dealing with the 
financial position of the dock estate. Mr. Alderman 
Baker, in laying the report before the council, said 
between 1891 and 1893 the deficiency in the working of 
the dock estate had increased from 4000/. to 18,0007. The 
docks committee had now to pay 5679/. more for interest 
and sinking fund. They were also receiving 6344/. less 
in the traffic and warehousing department. The com- 
mittee were taking the matter in hand, and they were 
hopeful that, with certain modifications, the aspect of the 
account might be improved. 


Cardiff.—The steam coal trade has ruled firm ; a con- 
siderable business has been passing, and prices have ex- 
hibited an upward tendency. Household coal has also 
exhibited increased activity. There have been numerous 
inquiries for patentfuel. Foundry coke has made 17s. 3d. 
to 17s. 6d., and furnace ditto 16s. 6d. to 17s. per ton. 
The manufactured iron and steel trades have shown no 
new feature. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in June were as 
follows : Cardiff—foreign, 902,443 tons ; coastwise, 126,367 


tons. Newport—foreign, 194,330 tons ; coastwise, 98,563 
tons. Swansea—foreign, 72,057 tons; coastwise, 61,559 
tons. Llanelly—foreign, 10,968 tons; coastwise, 4715 
tons. It follows that the aggregate shipments for the 


month were: Foreign, 1,179,798 tons; coastwise, 291,204 
tons. The shipments of iron and steel in June were: 
Cardiff, 4771 tons; Newport, 4162 tons; Swansea, nil ; 
Llanelly, 8 tons; total, 8941 tons. The shipments of coke 
in June were: Cardiff, 11,138 tons ; —o 706 tons ; 
Swansea, 667 tons; Llanelly, nil; total, 12,511 tons. 
The shipments of patent fuel in June were: Cardiff, 
24,841 tons; Newport, 1129 tons ; Swansea, 28,167 tons ; 
Llanelly, né/; total, 54,137 tons. The aggregate ship- 
ments of coal from the four principal Welsh ports in the 
first six months of this year were: Cardiff, 6,062,970 
tons; Newport, 1,454,941 tons ; Swansea, 745,972 tons ; 
Llanelly, 83,832 tons; total, 8,347,715tons. The aggre- 
gate shipments of iron and steel from the four ports to 
June 30 this year were: Cardiff, 18,481 tons ; Newport, 
11,098 tons ; Swansea, 1006 tons; Llanelly, 8 tons; total, 
30,593 tons. The aggregate shipments of coke were: 
Cardiff, 48,101 tons ; Newport, 2625 tons ; Swansea, 1557 
tons ; Llanelly, nil; total, 52,283} tons, The aggregate 





shipments of patent fuel were: Cardiff, 151,851 tons; 
Newport, 25,977 tons; Swansea, 157,284 tons; Llanelly, 
nil; total, 335,112 tons. 


Messrs. Crawshay’s Water Rights.—A litigation between 
Messrs. Crawshay Brothers and the Merthyr Local Board 
of Health has just been settled. The action was one by 
which the plaintiffs claimed, among other things, an in- 
junction to restrain the Local Board from impounding or 
diverting any water from the Taff-Fechan, or its tribu- 
taries, by means of the Neuadd Reservoir and the 12-in. 
main, or by any other means than those authorised by the 
Merthyr Water Act of 1858. By the terms of the agree- 
ment, the Local Board are to repair or reconstruct the 
Neuadd Reservoir, or to construct from time to time a 
new reservoir or reservoirs of such capacity or capacities, 
and in such situations, as they shall think fit for the pur- 
pose of intercepting, impounding, and diverting the water 
of the upper watershed of the Taff-Fechan. 


BiAst FuRNACES IN THE UnitEeD States.—The number 
of blast furnaces in activity in the United Statesat thecom- 
mencement of June, 1893, was 244, their aggregate weekly 
productive capacity being 174,029 tons. The correspond- 
ing number of furnaces in blast at the commencement of 
Dezember, 1892, was 246, their aggregate weekly produc- 
tive capacity being 176,271 tons. The corresponding 
number of furnaces in blast at the commencement of 
June, 1892, was 269, their aggregate weekly productive 
capacity being 173,694 tons. The corresponding number 
of furnaces in blast at the commencement of December, 
1891, was 298, their aggregate weekly productive capacity 
being 188,133 tons. 








Sewace Purirication.—A further advancement is 
about to be made towards the purification of the Man- 
chester Ship Canal by the treatment of the sewage now 
flowing in a crude condition from the district of the 
Crompton Local Board. On the 4th inst., Mr. Frederick 
H. Tulloch, C.E., one of the Local Government Board 
inspectors, held an inquiry, at the offices of the Crompton 
Local Board, Oldham, with reference to the borrowing of 
loans amounting to 12,390/., for sewage purification works, 
public offices, and cemetery purposes. Mr. Mills, the 
surveyor to the Board, explained the varicus purposes for 
which the loans were required, and stated that they had 
made provision at their sewage works to purify 225,000 
gallons of sewage per day, having three precipitation 
tanks, each of 75,000 gatlons, and eight small polarite 
filter beds. It was stated in evidence that the effluent 
from the polarite filters would be better than that obtained 
by land treatment. By the use of the International pro- 
cess half the quantity of land that was first decided on 
will now only be taken, There was no opposition to the 
scheme, 

Tue Ratina or Macuinery. — Three assessment 
appeals arising out of the recent revaluation of the manu- 
facturing properties in the Union of Chesterfield by 
Messrs. Hedley and Co., were disposed of at the special 
sessions at Chesterfield on Saturday. Mr. Edward 
Boyle, of the South-Eastern Circuit, ay retained, 
appeared for the appellants, and Mr. Midleton for the 
Overseers. Mr. Boyle informed the Bench that the 
respondents had accepted an offer made by Mr. Hum- 
phreys-Davies, the appellants’ surveyor, and that the 
respondents therefore consented to alterations in the 
various rates as follows: Sheepbridge Iron Company, 
from 39602. rateable value to 1650/. ; Messrs. Robinson 
and Sons, from 1050/. to 550/. ; Messrs. Plowright, from 
2851. to 140/. The Court made an offer accordingly, and 
allowed the appellants their costs. The assessment of the 
remaining properties included in this revaluation was 
compromised without the necessity of an appeal to ses- 
sions, the aggregate of the rateable values of 9663/., as 
estimated by Messrs. Hedley, having been reduced by 
the assessment committee to 62707. The net result of the 
proceedings, therefore, has been a reduction of nearly 
one-half in the total of the original valuations. As the 
cases have been conducted on behalf of the appellants by 
the Machinery Users’ Association, and mainly turned 
upon the method in which machinery should be dealt 
with for rating purposes, these are hardly encouraging to 
those who maintain the legality of rating machinery. 





CataLocuEs.—The Hunslet Engine Company, Leeds, 
issue a beautifully bound catalogue, in which is illustrated 
and described the many varied types of locomotives, both 
for broad and narrow-gauge lines, constructed by this well- 
known firm. In addition there is much useful memoranda 
incidental to railways and locomotives, as well as a tele- 
graphic code.—-The Brown and Sharpe Manufacturing 
Company, Providence, Rhode Island, irs., have sent us 
a publication with 300 pages, illustrating and describing 
their thousand-and-one products, including almost every 
type of machine tool. The k casts a strong 
side light on the extensive adoption of labour-saving 
appliances in America, and thus assists towards an 
appreciation of cheapness of production being probable 
even with a high standard of wage-earning.—We have 
also received from F’. Schichau, Elbing, Prussia, a beauti- 
fully illustrated brochure ilustrating bis construction of 
successful high-speed torpedo and other craft. The estab- 
lishment, founded in 1837, now employs over 4000 work- 
men, and has constructed 527 steamers for sea and river 
service, among them 185 torpedo-boats, some of the latter 
of great speed, notably the Russian torpedo-boat Adler, 
of 27.4 knots, and now the firm offers & build vessels of 
30 knots.— Maschinenfabrik Oerlikon bei Zurich, Schweiz, 
forward a catalogue of electric cranes of all types, 
dynamos, motors, &c., with the design of which our 
readers may be familiar, as we have illustrated several of 
the Oerlikon Company’s manufactures. 


LAUNCHES AND TRIAL TRIPS. 

On the 13th inst. Messrs. W. Harkess and Son, 
Middlesbrough-on-Tees, launched a steel screw steamer 
named Olimpia, built for a Spanish firm for coasting 
service on the Spanish coast. The dimensions are as 
follows: Length, 168 ft. 6 in.; breadth, 24 ft. 6in.; 
depth, 12 ft. 9 in., with a deadweight carrying capacity 
of 550 tons on a draught of 12 ft. She will be fitted with 
tri-compound engines by Messrs. Westgarth, English, 
and Co. The cylinders are 13 in., 21 in., and 34 in. in 
diameter by 24 in. stroke. 


The Antelope, first-class twin-screw torpedo gunboat, 
of 810 tons displacement, was successfully launched at 
Devonport Dockyard on the 12th inst. The vessel was 
begun four years ago, having been an unusually long 
time for a vessel of her class on the stocks, but she is in 
an advanced state of completion for the pennant, her 
engines of 2500 horse-power, manufactured by Messre. 
Yarrow and Co., of Poplar, and even the auxiliary 
engines, which are usually titted after a vessel is launched, 
—— been already placed in her. The Antelope is one 


of eighteen torpedo gunboats built under the Naval De- 
fence Act. The delay in her construction was caused by 


the difficulty experienced in — contractors to 
accept the —— of supplying on machinery in 
consequence of the serious failures of other vessels of her 
class. The Antelope was designed by Mr. W. H. White. 
Her dimensions are: Length, 230 ft.; breadth, 27 ft.; 
mean load draught, 8 ft. 94in. The weight of her hull 
is 385 tons ; her coal capacity is 100 tons. The original 
estimate for the cost of the vessel, exclusive of armament, 
was 59,585/. This, however, has been revised, the pre- 
sent estimate being 61,061/. The armament, which is to 
cost 2114/., will consist of two 4.7-in. and four 3-pounder 
os guns, one bow torpedo tube, and two double 
revolving broadside torpedo tubes. The vessel will 
probably be ready for her steam trials in October. 


The Sunderland Shipbuilding Company, Limited, 
launched on the 13th inst. a steel screw steamer named 
Warrigal, built for Mr. William Lund, London, for the 
London and Australian trade. The dimensions are 
La between perpendiculars, 400 ft.; beam, 48 ft.; 
depth moulded, 30 ft. Accommodation is provided for 
16 first-class passengers in a poop. Gaadieile compound 
engines will be supplied by Messrs. Wigham, Richardson, 
a Co., Newcastle-on-Tyne, having cylinders 25} in. 
364 in., 52in., and 78in. by 54 in. stroke, steam being 
supplied by three large double-ended boilers, working at 
a pressure of 2001b. per square inch. The vessel will] 
have an average speed of 13 knots loaded. 








On the 11th inst., the steamer Catalina, built by Messrs. 
Charles Connell and Co., Whiteinch, and engined by 
Messrs. Dunsmuir and Jackson, Govan, ran her official 
trial trip. She has been built tothe order of Messrs. Pinillos, 
Saenz, and Co., Cadiz, and is intended to ply between Bar- 
celona, Cadiz, Havana, and the Gulf of Mexico ports. Her 
dimensions are 400 ft. by 48 ft. by 31ft., and she is 
driven by a set of the usual type of triple-expansion 
engines, having cylinders 29 in., 46 in., and 74 in. diameter, 
stroke 51 in., with two large double-ended boilers, The 
deadweight capacity of the vessel is 6800 tons, and in 
addition she has accommodation for 70 first-class and 60 
second-class passengers, and 300 emigrants. The speed 
attained, with about 4500 tons on board, and with the 
engines working at 70 revolutions, was 12} knots. 


Sir Raylton Dixon and Co., Middlesbrough, launched on 
the 15th inst. a steel screw passenger and mail steamer 
named Zaire, built forthe Empreza Nacional de Navagacao, 
of Lisbon, the dimensions being: Length, 350 ft. 6 in.; 
beam, 42 ft. 2 in.; depth moulded, 28 ft. 9 in. Accommo- 
dation is provided for about 250 passengers on the main 
deck. The engines are by Messrs. T. Richardson and 
Sons, Hartlepool. 





Messrs. C.S. Swan and Hunter, Wallsend, launched 
on the 14th inst. a steel screw oil-carrying steamer, for Mr. 
James Knott, of the Prince Line, named Mexican Prince. 
The new ship measures 339 ft. in length, 41 ft. in breadth, 
with a moulded depth of 27 ft. 6in. There are eleven 
oil-tight bulkheads, and an oil-tight centre bulkhead 
extending through the tanks. General cargo may be 
carried in lieu of cil, if required. There is a complete 
equipment of revolving fans, by which the accumulated 
gas is pumped from the tanks. Her engines have been 
built by Messrs. Blair and Co., Stockton-on-Tees, the 
dimensions of the cylinders being 23 in., 38 in., and 624 in., 
with a stroke of 42 in. 








A Larce Wire Rork.—Messrs. W. B. Brown and Co., 
Globe Works, Bankhall, Liverpool, have just completed 
one of the largest steel wire cables on record, having a 
continuous length of 44 miles, or one mile longer than a 
similar cable which they manufactured a few months ago, 
The total weight is over 25 tons. It is 3? in. in circum- 
ference, and is made upon Lang’s principle, with 42 
wires of No. 10 standard wire gauge of the finest quality 
of crucible steel wire, the tensile strength of the cable 
exceeding 45 tons. The whole work from the commence- 
ment of the drawing of the wire to the completion of the 
cable was carried out within 14 days, although there were 
over 220 miles of wire used in the manufacture, the ma- 
chinery for such heavy work being of special design. The 
cable is to be used for endless haulage, and to transmit 
loads of 40 to 60 tons at a speed of 8 miles per hour. It 
was treated in course of manipulation with W. B. Brown 
and Co,’s improved self-lubricating anti-corrosive compo- 





sition. 


= 





ENGINEERING 


[Jury 21, 


1893. 








LOGGING LOCOMOTIVE AT THE WORLD’S COLUMBIAN 


CO., 


LIMA, OHIO, U.S.A. 


EXPOSITION. 





no 


Cope city {abo Gallons 


CONSTRUCTED BY THE LIMA LOCOMOTIVE AND MACHINE 


nN. “ 





(For Description, see Page 81.) 


Fig. 1. 































































































, K--2 10". pe 2! 10° mm 
fi. o sn) cele 

“I _ At) oles | ; 

ee 

i y, * = 


\ 








{ - } 
\ rs oo 
| pete’ ia acacia Ie 
\ Total Wheel Base 27. 4---.------.------ 
j — 
f- \ / \ , 
| e Fig. 7. | 
| rr r 5 g 
| Fug. & PUG. Fe 
| » 
| I | 
{ - Ye 2 
| 1 SQ 
H } _ Topresresse= . . 
Ay a / ’ ( i t 3) 
rs \. CThrotile Valve Stem |) =P: 4% ees aon 12 
‘oo a ONE oman ia 
. i ie) : : ' 
ey l 6 Id > 4 thick , | | ' 
¢ ‘ | 
erat ~l P Mi crown bars 4% «¥%q ie “2! : | ‘ 
| ‘ .Y 2%, 4 ; : 
| = ‘ |. Pero! (0! jo" j0"16" or 0" “io! io" jo"-107"} “\. i| § 

” fi | = ot “ i eo” i ey i| ‘ : ' : 
|; QNQO FO0G10 GO OQ: ‘ eA to9- 0 00 0 01/00000 00 ah LAR nee paeein. 5 ee st See Se sea = a. “Hy 
| j : - | ae 
| 2 wy _ 3 i) 1" © ©0000 80:000 0 0:00 4 ' ©) 8 1, aks 
f Xo ef o- oF" | Se eo 9 © 8 0 8 08°66 6 © 6:48 ; it 

\ a All stay bolts dha A i}i 
| oo \ | Pad | nt 9 2-08 SS O:918 9 6..9).6 7050 4p thick 4% thick | i |! 
% ih H He 
| ec oo eo 0 ME 806 0 0 0 © 0 ol-0 0 0 0 0'00 t i ' 
peace | : | ‘ 72% se . ee —: Pe : : 
“— ° - | et © © 0 oo 0 ‘Ae saa ie io) 4 i + 
| ole | > Ss | I os ° o © © 0 0 0:0 0 3, | H 
010 : f Re oso 0 0 o|0 © o ‘2 : 
\ W's a i t > i il Ria a: s Note, All seams marked “A”  *. 
f © 000000 0 { : | fig: © ©$0 © 0 © 0,00 00 0;0 0 & are to be double rivetted. - 
| : } he , . 
| © © 0° © 0 © 6 Oo yy ‘ | 3 ° oo © © 00! 0000:0 0 i : 
4 | H I! | ; - ' 
5©@ © © O10 € 0 o | H i i 400600 - © 0/®© © 0 © 9:0 6 “a : 
’ a - | d a ad ~ 
{ ee 479%y-------g .- Mud cing” 2» 3 we e om 3 
777} + . cumm: scum 0 case smelt’ © Gull oauE © 
é - omen 80 -o 































































































Jury 21, 1893.] 


ENGINEERING. 


85 








AGENTS FOR “ENGINEERING.” 


AvstriA, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Cars Town: Gordon and Gotch. 

EpinsurG@u :. John Menzies and Oo., 12, Hanover-street. 

Francg, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque; M. Em. Terquem, 31>is Boulevard Haussmann. 
Bee ot icra Agenve Havas, 8, Place de la Bourse. 

ee below. 

Guemany, Berlin: Messrs. A. Asher and Oo., 5, Unter den Linden. 

ee: F. A. Brockhaus, 
Mulhouse: H, Stuckelberger. 
Giaseow: William Love. 
Inv1A, Calcutta: Thacker, Spink, and Co, 
Bombay : Thacker and Co., Limited. 

ITaLy: U. Hoepli, Milan, and any office, 

LIVERPOOL: Mrs. Taylor, Landing Stage. 

MANCHESTER : John Heywood, 143, Deansgate, 

New Sour Wauss, Sydney: Turner and Henderson, 16 and 18, 
Hunter-street, Gordon and Gotch, George-street. 

QUEENSLAND (SouTH), Brisbane : Gordon and Gotch. 

(NortH), Townsville: T, Willmett and Co. 

ROTTERDAM : H. A. Kramer and Son. 

Soutn AustraLia, Adelaide: W. OC. Rigby. 

Unitgp Statss, New York: W. H. Wiley, 53, East 10th-street. 

Chicago: H. V. Holmes, 44, Lakeside Building. 

Victoria, MELBOURNE : Melville, Mullen and Slade, 262/264, Co 

street. Gordon and Gotch, Limited, Queen-street. 








NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINBBRING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GiLBERT, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winey, 53, East 10th-street, New York, 
and Mr. H. V. Holmes, 44, Lakeside Building, Chicago. The 
prices of Subscription (payable in advance) for one year are: For 
thin (foreign) paper edition, 10. 16s. Od. ; for thick (ordinary) 
~~ edition, 2. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 

ADVERTISEMENTS, 

The em x for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all practicable regularity, but 
absolute regularity cannot be guaranteed. 


Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Thursday. In consequence of the necessity 
for going to — early with a portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m.on Wednesday after- 
noon in each week. 


The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAV , 8, Place de la Bourse, Paris. 
SUBSCRIPTIONS, HOME AND FOREIGN. 


ENGINEERING can be supplied, direct from the publisher, 
post free for Twelve Months at the following rates, payable in 
advance :— 

For the United Kingdom.. 2. as.csas.-£1 9 2 

+» all places abroad :— 
Thin paper copies ............£1 16 0 
Thick ,, avecncccouscee OG 

Allaccounts are payable to the publisher, Mr. CHARLES GILBERT. 
Cheques should be crossed ‘‘ Union Bank, Charing Cross Branch.” 

Post Office Orders payable at Bedford-street, Strand, W.C. 

When foreign Subscriptions are sent by Post Office Orders 
advice should be sent to the Publisher. 


Forei and Colonial Subscribers receiving 
Incomplete Copies through News-Agents are re- 
quested to communicate the fact to the Publisher, 
together with the Agent’s Name and Address. 

fice for Publication and Advertisements, Nos. 
35 and 36, Bedford-street, Strand, London, W.C, 


TauEcRaPHic AppREss—ENGINEERING, LONDON, 
TaLEPHONE NuMBER—3663, 


____ ENGINEERING is registered for transmission abroad. _ 


NOTICE.—Immediately following the Index to our last volume, 
which is published with the current issue, will be found the 
Classified Directory of Current Advertisements in ENGINEERING, 
together with a List of the Telegraphic Addresses of the Advertisers 
and Key. This Directory and List are also published in a separate 
book form for handy references, which may be had gratuitously 
on application to the Publisher. This Directory is sent at regular 
—,,* the principal purchasers of machinery throughout 
the world. 
































CONTENTS. 
PAGE 


PA 
The Lancashire Watch Com- Telephones v. Electric Trac- 





pany (Illustrated) ...... 69 OM ccccccccscccsccsccee & 
The Institution of Naval Dover Harbour Extension 
ArohitectS ....0..sccccee 70 | (llustrated) ............ 87 
Miscellanea .......2-seeee 79 The International Maritime 
Logging Locomotive at the CORRIONE. 2 cv ccccccedcces 88 
World’s Columbian Ex- OCOD .ccccccccccccccccccs 90 
position(Zllustrated) .... 81The Inventor of Gutta+ 
Coal and Coke Breeze Bri- Percha Covered Wire.... 90 
quette Machine (Jilus- |The Report of the Ad- 
WRI oc cvascosvonsvoss 81| miralty Boiler C »mmittee; 
Plate-Drilling Machine (Jl- | Marine Engine Perfor+ 
lustrated) ......+eeeeeee 82 | MANCE........ seer seen 90 
Engines and Boilers of the | Pneumatic Riveters... 91 
Steamer “‘ Iberia” (Zilus- | Steering Ironclads ........ 91 
IVAEEE) 0.0 vv.coccccncescees §2 | The Extension of a Graving 
Notes from the United | Dock at Leghorn, Italy 
I oe da coin cadescvees 82| (Illustrated) ............ 92 
Notes from the North ...... 82 | Industrial Notes .......... 93 
Notes from Cleveland and | Oil-Carrying Steamers (JI- 
the Northern Counties .. 82 | Jlustrated) .............. 95 
Notes from South York- Water-Tube Marine Boilers 
Ree ihe” ee 06 
Notes from the South-West 83 ‘‘ Engineering” Patent Re- 
Launches and Trial Trips.. 83 cord (Illustrated)........ 99 


With a Two-Page Engraving of THE GENERAL AR- 
RANGEMENT OF THE NEW TRIPLE-COMPOUND 
ENGINES AND BOILERS OF THE PACIFIC STEAMER 
“ IBERIA.” 





NOTICE, 

The New Cunarders ‘‘ CAMPANIA” and “LU- 
CANIA;” and the WORLD’S COLUMBIAN 
EXPOSITION OF 1893. 

The Publisher begs to announce that a Reprint is 

now ready of the Descriptive Matter and Illustra- 

tions contained in the issue of ENGINEERING of 

April 2ist, comprising over 130 pages, with nine 

two-page and four single-page Plates, printed 

throughout on special Plate paper, bound in cloth, 
gilt lettered. Price 6s. Post free, 6s.6d. The ordi- 
nary edition of the issue of April 21st is out of print. 


ENGINEERING. 


FRIDAY, JULY 21, 1893. 


TELEPHONES v. ELECTRIC TRACTION. 


For some years now the National Telephone 
Company has opposed all applications to Parlia- 
ment for tramway and electric lighting Bills, unless 
the promoters consented to the introduction of 
clauses guaranteeing the Telephone Company against 
all ill effects from the large currents used for trac- 
tion and lighting purposes. So effectual has this 
action on their part been in relation to tramways, 
that when the Glasgow Corporation asked for 
tenders for a large installation, at the same time 
putting on the contractor the responsibility of 











be | Satisfying the Telephone Company, they did not get 


asatisfactory response. Nota single firm saw their 
way clear to work the tramways by electricity 
without interfering with the efficiency of the tele- 
phone service to a greater or less extent, and 
none would risk the undertaking, although it was 
one of very considerable magnitude. In the case 
of the Leeds tramway the Corporation only 
escaped an injunction by the fact that they had a 
provisional order, and that it did not contain any 
clause covering the Telephone Company. Mr. Jus- 
tice Kekewich held that their case was bad at 
common law, and that justification could only be 
found for them in the supposition that in granting 
them powers Parliament foresaw all the results, 
bad as well as zood, that flowed from them, and 
that it had condoned the nuisance by anticipation. 
Since that decision the vigilance of the telephone 
interest has redoubled, and has become so extreme 
that the advocates of electric traction found it 
desirable that the question should be fully discussed 
and some settled decision arrived at for the 
guidance of Committees. A Joint Committee of the 
Lords and Commons was therefore appointed, and 
commenced sitting on Monday, June 19. 

It was not without good reason that the telephone 
companies opposed the introduction of the ordinary 
system of electric traction, for in its neighbourhood 
their service, if of the usual kind, breaks down. In 
erecting telephone lines the usual custom is to 
stretch a wire from the exchange to the subscriber’s 
instrument, and to connect the return wire to the 
water pipes on his premises. The circuit is, there- 
fore, partly metallic and partly ‘‘earth.” Under 
favourable conditions this is satisfactory enough, 
although it is a long way from giving a perfect 
service. Speech can be heard, in spite of the 
constant crackle and the hum of ‘“‘cross-talk”’ 
arising from induction. But when the circum- 
stances are not favourable, as in London, where 
distances are great, and there are hundreds of 
telegraph wires to add to the inductive disturbance, 
this single-wire method often breaks down. This 
is clearly shown by the fact that the Telephone 
Company are spending very large sums in laying 
down complete metallic circuits in London, begin- 
ning with the mains between the exchanges, and 
extending to the subscribers’ wires. 

If to the ordinary disturbing causes of a town are 
added the effects of an electric street railway, the 
result is to render conversation by telephone 
impossible on a single wire. It is the almost 
universal custom to send the current back from 
the tramcar to the generating station through the 
rails. These are carefully jointed, and sometimes 
a copper conductor is buried in contact with them, 
so that there is complete metallic connection 
through the entire circuit. The earth is not relied 
upon to conduct any part of the current. There is 
thus this difference between the traction and the 
telephone companies: the former use a complete 
metallic circuit, and it is only the leakage that gets 
to earth ; the latter cend the whole of their cur- 





rent to earth. But although the tramway return 
conductor is complete, it is not insulated. It is 
laid on concrete and surrounded with paving blocks, 
and in wet weather makes very efficient ‘*‘ earth” 
through its length. If the end in the generating 
station is zero a the far end of the line 
must evidently show a few volts’ difference of poten- 
tial from the earth, or there would be no electro- 
motive force to carry the current back. This 
difference of potentia] causes a flow into the sur- 
rounding ground and into the network of pipes laid 
under the streets. Part of it finds its way into the 
telephone wires, which offer a path of small resist- 
ance, and passes through the instruments when 
they are in use. If the current were absolutely 
unvarying, this would not be of importance, since 
the telephone responds only to variations of cur- 
rent. But, unfortunately, the current fluctuates 
a good deal. The resistance between the car- 
wheel and the rail is constantly altering, as is 
also that of the sliding or trolley contact; the 
dynamo does not produce an absolutely even 
current, and the motor introduces new varia- 
tions into it ; cars are constantly stopping and start- 
ing, andin many ways there is so much irregularity 
produced in the leakage current that it keeps the 
telephone diaphragms in such agitation that articu- 
late speech is impossible. When the telephone 
system is fitted with insulated return wires—when 
it is completely metallic—the leakage current from 
the tramway cannot gain access to it, and no difli- 
culty is experienced. 

The telephone and the traction interests are 
therefore at variance. The former say, ‘* You 
must insulate your return conductor. You have 
no right to flood the earth with your leakage 
current, which gets to on our wires and upsets our 
service.” The latter reply, ‘‘ The earth is as much 
ours as yours; we don’t grumble at your earth 
currents, and if you don’t like ours you can double 
your wires.” The task set before the Committee 
was to decide which party in the conflict was right, 
or how much each should concede. 

When the Committee assembled on June 19, the 
first witness was Sir Courtenay Boyle, who ex- 
plained the relation of the Board of Trade to the 
various electrical interests. He said the Board 
had found the difficulties of the question so over- 
whelming that it had decided to appeal toa stronger 
tribunal to settle what should be done. Mr. Preece 
was called on account of the Post Oftice, although that 
department did not take great interest in the inquiry, 
as it has ample powers to protect itself, and has also 
the veto of the Crown to fall back upon if necessary. 
Mr. Preece gave the results of his experiments in 
regard to the City and South London Electric Rail- 
way, stating that a part of the current got on to 
the Norfolk telegraph wire, and the effects of it were 
found at North Walsham. However, he had not yet 
heard of any absolute disturbance to a telephone in 
South London, but if all London were percolated 
with railways the injury was almost certain to be 
serious. At Blackpool the railway signals had been 
lowered and the time signal fired by the current 
from the tramway. The Post Office telephones had 
all complete metallic circuits ; they had about 
20,000 miles of such conductors. The Committee 
having been thus generally instructed on the legal 
and scientific aspects of the question on the first 
day, called Mr. W. F. L. Gaine, general manager 
of the National Telephone Company, on Tues- 
day, the 20th ult. He stated that their licence 
would expire in December, 1912, and _ that 
the whole of the exchanges in this, and nearly 
every other, country had been built up on the earth 
return system. This was perfectly satisfactory in 
all cases in which the subscribers could be grouped 
on a single exchange, but for long trunk wires 
between distant exchanges, or towns, a complete 
metallic circuit was required. In London earth 
circuits were tried, but proved inefficient, and the 
entire system was now being changed at a cost of a 
quarter of a million sterling. In Liverpool they had 
nearly 4000 subscribers, and if an electric tramway 
of the usual type were introduced into the town, 
they would have to double the wires and switch- 
boards ; this would occupy five or six years, and 
during that time the telephone service would be 
practically inoperative. The switchboard alone 
would cost 20,0001. The evidence of this witness 
showed that the Telephone Company’s case would 
rest on the facts that they were in possession, that 
they filled a public requirement, and had only a 
terminable licence in which to recoup themselves 
for their great outlay, and therefore could not 
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undertake the expense of duplicating their lines. 
On the other hand, the tramway companies were 
starting ab initio, and might therefore adapt them- 
selves to existing conditions quite well. In sup- 
port of this last contention, Dr. John Hopkinson 
was put forward. He said that with regard to the 
cost to the traction companies of insulating their 
returns to the station, there were many ways in 
which the tramway companies could convey their 
currents for the purpose of driving the cars. The 
double - trolley system might be used with a ‘‘ cer- 
tain slight additional complication.” It would, 
however, have the compensating advantage that 
the electric pressure might be doubled; this 
would diminish the capital outlay and the running 
charges. There was also available the use of two 
conductors in an underground conduit. He had 
been to Buda-Pesth to see a tramway on this 
principle; it comprised 11 kilometres of double 
line. Underneath the rail was a culvert, and 
in that culvert were two conductors of angle iron, 
carried upon insulators. The width of the slot in 
the rail was 1} in. There was absolutely no disturb- 
ance of the telephones. Weshould imagine that the 
town of Buda-Pesth has sensibly benetited by the 
visits of experts from the telephone companies. 
It presents the one European example of a tram- 
way installation provided with an insulated return, 
and, therefore, supplies a concrete instance of the 
greatest value to them. The advocates of electric 
tramways point out that it isan entirely misleading 
instance, because it is almost devoid of points and 
crossings, and where these occur the method 
adopted is both mechanically and commercially im- 
perfect. To avoid all chance of short circuits, one 
conductor is buried, or otherwise removed at 
crossings, and the cars proceed by their momentum. 
If they are obliged to stop at such a point, and, of 
course, obstructions occur more often at crossings 
and junctions than elsewhere, the guard gets out 
and pushes the car until it picks up the current 
again. 

Lord Kelvin was called in the interest of the 
telephone companies. He said there were already 
so many wires overhead that the doubling of them 
would be a very serious matter. He thought the 
same obligation of using insulated return should be 
put on the tramway companies as was already im- 
posed on the electric light companies. ‘‘ But,” 
asked counsel, ‘‘why should not the telephone 
companies be put under the same obligation ?” 
‘* Because,” said Lord Kelvin, ‘‘the telephone 
is so valuable a discovery it should not be 
interfered with.” Sir Frederick Bramwell was 
also on the same side, and stated that there 
were no mechanical difficulties in the way of 
insulated returns for tramways, and the extra 
expense was an extremely small percentage of the 
whole cost. Pressed on this point, he said ‘‘ that 
the extra cost of a metallic return—he should think 
—would be about 6 per cent.” The last witness on 
this side was Mr. Forbes, chairman of the National 
Telephone Company. He enlarged on the immense 
sum (3,371,000/.) already spent, and dwelt on the 
hardship of the company being obliged to spend 
another million in doubling its wires with only a 
short tenure of the licence before it. He contended 


that, according to Mr. Justice Kekewich’s decision: 


in the Leeds case, they had a common law right to 
protection against having the earth flooded with 
current noxious to their business. 

The tramway interests have other opponents than 
the telephone companies ; the railways have found 
that leakage currents interfere with their signals 
under certain conditions, and put them to ‘‘ safety” 
when they should be at ‘‘danger.” This has oc- 
curred at Holyhead, Blackpool, and at Walsall, and, 
of course, represents a serious danger if not re- 
medied. The railways, however, committed the 
error of overstating their case. On behalf of the 
Lancashire and Yorkshire Company it was suggested 
that the introduction of electric tramways would 
cost them 305,000/. This was arrived at thus: 
Cost of doubling all the wires on the system, 
48,000/.; extra cost of maintenance, 7700I. a year ; 
capitalised value at 33} years’ purchase, 305,0001. 
The London and North-Western Company were 
more moderate ; they have 16,000 miles of wire, 
and suggested duplicating one-third of it at a 
cost of 18,000/.; the capitalised cost of main- 
tenance was put at 57,000/. It was looking 
forward to the spread of electric traction with 
a vengeance to suppose that it would necessitate 
the doubling of all the wires on the Lancashire and 
Yorkshire system, and one-third of them on the 





London and North-Western. It is seldom neces- 
sary to carry the earth wire more than a mile or 
two away from the source of disturbance, and one 
return will serve for several circuits, so that pro- 
bably 5 per cent. additional wire would be suflicient 
to safeguard the railways for the next quarter of 
a century. It was stated in Committee that the 
Caledonian Company used a complete metallic 
circuit as a precaution against the effects of atmo- 
spheric electricity. 

After the inquiry was opened the gas and water 
companies put in a hurried appearance ; they seem 
to have suddenly realised that their mains were in 
danger of being eaten away by electrolysis, and 
that they needed protection. In America very sub- 
stantial damage has been done to the pipes in the 
streets, and some minor accidents have occurred in 
this way. It needs very little consideration to show 
that if large currents were flowing through a damp 
soil to the gas or water pipes, a very rapid dis- 
integrating effect might be produced. Fortunately 
an easy remedy is at hand ; by connecting the pipes 
to the negative terminal of the dynamo, and also 
to the tram rails at numerous points, the flow of 
current to them is prevented. 

The case for the electric traction interests was 
opened on Thursday, June 22. It was founded, 
first, on the impossibility of working with an insu- 
lated return conductor; and, second, on the 
evident tendency toward complete metallic circuits 
for telephones. An American divine lately stated 
that the people had a ‘‘ moral right to rapid transit 
in the streets.” Without going so faras that, it is 
undeniable that the question of rapid urban transit 
is of immense importance. The population of the 
towns is rapidly growing, while improved hygienic 
conceptions regarding the housing of the working 
classes are gaining ground. Hence the suburbs of 
our great towns are extending rapidly, and much 
time is occupied daily in travelling. Better and 
quicker means of transit are required, and it must 
be a very substantial consideration that is allowed 
to stand in their way. It is evident that electric 
traction could not have made the wonderful pro- 
gress that it has in the United States if the tele- 
phone interest had taken precedence of it. But, as 
tersely expressed by Mr. J. Swinbourne, ‘‘ the 
authorities there came to the conclusion that the 
roads were made for traction and ‘not for talking 
through.” That phrase contains the gist of the 
matter. Are the citizens to be debarred from one 
of the chief uses of the road they have made, in 
order that an imperfect system of telephony may 
flourish commercially? No one, we think, would 
assert that they should be; even the telephone 
companies did not go so far as that; they only 
asserted that the use of electric traction was per- 
fectly feasible with insulated return conductors. 
It was the business of the Committee to decide if 
their contention was correct. 

There are practically three methods of working 
a tramway with a completely insulated circuit. 
One is to have two overhead wires, with two col- 
lector pulleys, or trolleys, running in contact with 
them. A second is to have two insulated con- 
ductors in a conduit below the road, while the 
third is to have one overhead and one underground 
conductor. The witnesses were emphatic in their 
condemnation of all three. Mr. Swinbourne said 
that the double-trolley system would be difficult, 
and from a commercial point of view was not prac- 
ticable. Buda-Pesth had only the beginning of a 
tramway system. Mr. R. E. B. Crompton said he 
had spent a long time trying to adapt his plant 
to the needs of Glasgow, so that it might not 
affect the telephones, and was reluctantly obliged 
to give the matter up. He found there was no 
known means of accomplishing the affair. Double 
overhead conductors were out of the question in 
this country, and underground insulated conduc- 
tors could not be adapted to a complicated system 
of lines. At Buda-Pesth there was leakage. Mr. 
Crompton said he had not considered the combined 
overhead and subterranean system, but there were 
possibilities in it. The evidence of the munici- 
palities was very strongly in favour of the traction 
interest. One after another came forward to say 
that, although the telephonic system was valuable, 
and they should be glad to see it extend, yet it was 
of very slight importance in comparison with the 
tramways. They would rather lose the telephone 
altogether than see any serious obstacle put in the 
way of electric traction. 

With this evidence before them, and aided by the 
comment of counsel, the Committee prepared their 





report, which was published at the close of last 
week. It contains six model clauses for insertion 
in Bills and provisional orders authorising the use 
of ‘‘larger electric currents for other than electric 
lighting purposes.” We give the first two in full : 

“*1, The undertakers shall, in the use of electric power 
under the provisions of this Act (Order), employ either 
insulated returns, or uninsulated metallic returns of low 
resistance.” 

‘*2. The undertakers shall take all reasonable pre- 
cautions in constructing, placing, and maintaining their 
electric lines and circuits, and other works of all descrip- 
tions, and also in working their undertaking, so as not 
injuriously to affect, by fusion or electrolytic action, any 
gas or water pipes, or other metallic pipes, structures, or 
substances.” 


The third clause empowers the Board of Trade 
to make regulations for preventing fusion and 
electrolytic action, and for minimising, ‘‘ as far as is 
reasonably practicable,” injurious interference with 
electric wires, lines, and apparatus of other parties, 
whether such lines do or do not use the earth asa 
return. Clause 4 relates to penalties for using 
electric power contrary to the provisions of the Act. 
Clause 5 sets forth that the undertakers shall take 
all reasonable and proper precautions against inter- 
fering with telephonic, telegraphic, and signalling 
services, and that they shall be considered to have 
done so if they adopt either such insulated returns 
or such uninsulated metallic returns of low resist- 
ance, and such other means of preventing injurious 
interference with the wires of other parties, as the 
Board of Trade shall direct. ‘‘ In giving such 
directions the Board shall have regard to the ex- 
pense involved, and to the effect thereof upon the 
commercial prospects of the undertaking.” After 
a number of years (number not stated) telephone 
enterprises without a complete insulated circuit are 
not to have any right of action under this clause. 
The Committee supplemented these clauses by a set 
of recommendations, of which we need only notice 
the following : 


**6, The Committee are of opinion that it is desirable 
in every way to facilitate the use of complete insulated 
metallic circuits for telephones, and for this end they 
recommend that statutury purposes be granted enabling 
telephone undertakers to lay their wires underground.” 

**8a, That a return conductor, if in contact with the 
ground, shall be of such section and resistance as to have 
no difference of potential sufficient to set up injurious 
leakage currents in the earth.” 

‘©9,. That the Committee regards with apprehension a 
large extension of the system of overhead wires in crowded 
centres.” 

“10. It appears to the Committee to be just that 
undertakers proposing to use large currents should be re- 
quired to give ample notice to those using small currents 
to enable them to protect themselves by insulation, and 
that with this view . . . a period of two years be allowed 
to telephone and telegraph companies from the date of 
the passing of any Act (Order).” 


If these recommendations result in the Telephone 
Company obtaining statutory powers to break the 
streets, they will probably be reconciled to the 
other portions of the report. They have been seek- 
ing these powers for a long time, and they would 
be of great value to them, while to the public they 
would mean an almost perfect service. The source 
of the phrase ‘‘ uninsulated metallic return of low 
resistance’ in the first model clause is to be found 
in Major Cardew’s evidence. Speaking as an 
uninterested witness, and as an officer of the Board 
of Trade, Major Cardew dwelt on the fact that the 
amount of disturbance to other interests was partly 
dependent on the difference of potential of the 
conductor and the earth, and that if it were main- 
tained at-less than 3 per cent. of the total pressure, 
nogreatharm would ensue. A great dealof leakage in 
America has been due to inefticient joints between 
the rails. The best practice there is to drill holes 
in the ends of adjacent rails, and to key each end 
of copper connecting strip into these holes. A single 
bad joint in one length of several miles will, how- 
ever, have a serious effect, and some more efticient 
method is required. On a small scale, welding the 
rails into a continuous lerigth has been tried, the 
variations in length under changes of temperature ° 
being resisted by the friction of the granite sets in 
which the rails were laid. It would be possible to 
weld copper connecting strips to the rail by the 
Benardos or are process, and this should furnish a 
reliable joint. Certainly it is not beyond the power 
of mechanical skill to make a perfectly good and 
lasting joint. On widely extended systems the 
section of the rails, large as it is, will not be sutti- 
cient to carry the current with only a small differ- 
ence of potential from the earth, and extra copper 
conductors would be required for the purpose. 
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These could, of course, be readily insulated. The 
danger of electrolysis can be met fairly enough 
for practical purposes by connecting the network 
of pipes to the negative terminal of the dynamo, 
for then the corrosion will be transferred to the 
rails of the tramway. 

For the future the matter lies in the hands of 
the Board of Trade, and we may be sure they will 
endeavour to do the best for all parties. Probably 
they will insist on the rails being so jointed that 
the total resistance does not greatly exceed the 
calculated resistance. That will remove a great 
deal of leakage at once. In some cases the use of 
auxiliary copper return conductors may be required 
to keep the pressure within the specified limit. With 
such precautions the injury to the telephone 
service may be kept within the immediate districts 
served by the tramway, and the expense of dupli- 
cating the wires be minimised. It is not likely 
that we shall see the country covered with electric 
tramways with the same rapidity as in America. 
Even if the local authorities were brought to view 
the trolley wire with favour, the advantages which 
have rendered the electric tramway so popular in 
America could not be realised here. There an 
immense increase of speed has attended the new 
means of traction. As soon as the crowded centre 
of the town is passed, the cars run ten, twelve, 
and fifteen miles an hour. Straight wide roads, 
and the absence of any great amount of other 
vehicular traffic, in addition to a general capa- 
bility on the part of all classes to take care 
of themselves, render such speeds possible in 
America.. Here they are out of the question. 
We have among us a class of people who seem in- 
capable of judging distances and velocities. They 
have to be watched and guarded like children. 
For their sakes bridges are erected over the per- 
manent way in stations and at level crossings ; fast 
driving is prohibited in the streets, and endless 
precautions are taken. We suppose that this type 
of humanity must have been completely killed off 
in America in the early days of railways, and now 
is only found as a ‘‘ sport.” At any rate, very little 
consideration is paid toit. But here it stands in the 
way of rapid street transit, and will prevent us get- 
ting the full advantage of the electric tramway. 





DOVER HARBOUR EXTENSION. 

Tue Prince of Wales on Thursday of this week 
laid the foundation stone of the works by which 
the Dover Harbour is to be very considerably im- 
proved and enlarged. As will be seen from the 
plan annexed, the new works consist of a pier to 
the east of the existing Admiralty Pier, with an 
extension of the latter to form a sheltered harbour, 
56 acres in area, while in this harbour 5 acres of 
foreshore, opposite the Lord Warden Hotel, are to 
be reclaimed, and from the quay walls thus formed 
two jetties will be projected specially fur the 
cross-Channel passenger traffic. Such an extension 
has long been advocated, but it was only in the 
summer of 1891 that Parliament authorised the 
works as designed by the late Sir John Coode, 
who, with his partners and successors, Mr. J. C. 
Coode and Mr. William Matthews, has been so 
closely identified with harbours in this country 
and the colonies. The firm—Messrs. Coode, Son, 
and Matthews — are superintending the works, 
their resident engineer being Mr. John Kyle. The 
contract for the east pier alone has yet been let, the 
contractor being Mr. John Jackson, of Westminster, 
who recently completed for the War Department 
the addition to the fort at the end of the existing Ad- 
miralty Pier. The contract price is over 419,0001., 
and six years will be occupied in the construction 
of the works. The portions now in progress consist 
of the approach road or extension of the existing 
promenade, and the inner portion of the east pier, 
which is of open ironwork. It is contemplated 
almost immediately to proceed with the erection 
of an isolated temporary staging at the shore end 
of the solid portion of the pier, so that block- 
laying may be shortly commenced in connection 
therewith. In the meantime the blocks are to 
be made in two yards laid out for the purpose 
adjacent to the Wellington Dock and the existing 
tidal harbour. When the construction of the east 
pier has advanced towards the curve, the contract 
for the extension of the Admiralty Pier will be let, 
and the work of constructing both piers will pro- 
ceed simultaneously. The advantage of deferring 
the Admiralty Pier extension is that there is thus 
afforded an opportunity of altering the width or 





aspect of the entrance by re-arranging the line of 
the extensions should circumstances suggest such 
an alteration. The area of the new harbour 
being thus more or less inclosed, will enable the 
land to be reclaimed and the two jetties to be 
constructed. 

In describing the more important details of the 
works, we may start with the approach to the new 
east pier, more particularly as it was at the eastern 
face, close to the abutment for the viaduct pier, that 
His Royal Highness laid the foundation stone. The 
approach is in continuation of the existing embank- 
ment or esplanade. It is founded on concrete 
cylinders 7 ft. in extreme diameter, the sides being 
15 in. thick. These are sunk separately in layers 
of 5 ft. thickness, the top and bottoms being so 
formed as to dovetail effectually. These cylinders, 
of which there are two rows, are carried through 
the sand and shingle and bedded into the solid 
chalk, a cast-iron shoe being fixed at the bottom 
of each to facilitate sinking. The cylinders extend 
to above the ground level, and are filled solid. A 





of #-in. metal, with corrugations 9 in. deep. The 
entire width of the corrugations is to be 31 ft., and 
they are finished off with a cast-iron nosing and a 
wrought-iron fascia plate. The corrugations will 
be filled in with concrete, and the roadway laid with 
blocks of Jarrah wood. The footpaths are to be of 
concrete and asphalte, with an ornamental handrail. 
This viaduct will be thoroughly tested in practical 
use before being opened to the public, since the 
20-ton blocks of conerete, which are to form the 
outer and solid portion of the pier, will be conveyed 
along the roadway. 

This solid outer portion, as shown on the plan, is 
to be 1500ft. long, andcurves in a southerly direction 
to a point opposite to, but 450 ft. distant from, the 
extreme end of the addition to the Admiralty Pier, 
thus forming a tidal harbour, well protected, with 
an entrance 450 ft. wide. This portion of the east 
pier will be formed of concrete blocks, each weigh- 
ing from 12 to 20 tons. The bottom course of 
blocks will be bedded in the chalk for a depth of 
3 ft., the bottom being excavated and levelled for 
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wall of concrete is constructed on the top, the 
facing being of granite from Messrs. Freeman’s 
quarries at Penryn. 

The east pier is to be 2760 ft. long, the first 
1260 ft. being of open girder work. The ap- 
proach just described forms the abutment for this 
viaduct. The viaduct form of structure has been 
adopted so as to afford free water circulation within 
the harbour, necessary owing to an eddy current 
from the eastward towards the head of the Ad- 
miralty Pier, which otherwise would tend to leave 
deposits within the area of the harbour. The viaduct, 
which is to be 30 ft. wide throughout its entire 
length, with two 6-ft. footpaths and a central road- 
way of 18 ft., has three longitudinal lattice girders 
with lattice transverse frames. The longitudinals 
will be carried on three tiers, each of wrought-iron 
piles, the tiers being 40 ft. apart. The piles are 
formed of four sections, with flanges riveted to- 
gether, making a circular pier 1 ft. 44 in. in dia- 
meter. They are to be screwed into the chalk, a 
solid shank with a screw being fitted to the foot of 
each pile for this purpose. The interior will be 
subsequently filled with concrete. The two outer 
series of piles will have a batter of lin 12, and they 
are thoroughly braced. Wrought-iron clips are to be 
fitted at three heights, and to these the wrought-iron 
transverse bracing stays will be fitted diagonally. 
Rolled joist struts are introduced so as to form the 
horizontal bracing. As will be seen from the plan, 
there are to be at intervals in the length of the 
viaduct stiffening bays to give lateral rigidity to 
the structure. There will be five piles to the 
width of these bays (52 ft.) instead of three, 
and here the understructure is to be braced 
longitudinally as well as transversely. The three 
lattice girders running continuously for the whole 
length of the viaduct are to be 3 ft. 6 in. deep, and 
in lengths of 40-ft. centres, while lattice transverse 
frames are to be placed at the ends of the longitu- 
dinal girders and midway. On these will be laid 
the decking, which is to consist of corrugated plates 








The wall is to be 45 ft. wide at the 


the purpose. 
foot, and, both sides being battered, the width at 


top will be 35 ft. The depth from the top to the 
foundation level is 78 ft. 9 in., of which nearly 
60 ft. is below water, measurements which afford a 
good idea of the immense size of the sea wall. The 
part under water will be entirely of concrete, the 
blocks being bonded and joggled, while the upper part, 
although similarly constructed, will be faced with 
granite, the work being pitched with similar 
material. The coping of the outer point of this 
sea wall is of similar. height to that of the 
Admiralty Pier, 10 ft. above high water of ordinary 
spring tide, but the viaduct is 19 ft. above water 
level, and the difference is to be made up by an 
incline towards the viaduct of 1 in 40. On the 
seaward or east side there is to be a parapet 10 ft. 
wide, the top forming a promenade 6 ft. wide, with 
a shelter parapet of 3 ft. 6 in. in height. At the 
extreme outer end there will be, as shown on the 

lan, a circular head 55 ft. in diameter, on which a 
ighthouse is to be constructed. Along the base of 
the solid pier there will be laid two rows of bags of 
concrete, each bag weighing 14 tons, to act asa pro- 
tective apron and preserve the chalk under and 
around the foundation from the erosive action of 
the sea. As has already been indicated, the blocks 
for this part of the work are to be constructed close 
to the site of the works, and when the viaduct has 
been sufficiently far advanced to admit of cranes 
travelling along it the work of laying the blocks in 
position will proceed, the preliminary works pro- 
gressing simultaneously with the construction of 
the viaduct. 

The Admiralty Pier, which was designed by the 
late James Walker, and constructed about thirty 
— ago by Messrs. Henry Lee and Sons, well- 

nown contractors, at a cost of about a million 
sterling, is now to be extended in an easterly direc- 
tion for a length of 580 ft., the object being to 
form aharbour of refuge suitable for merchant 
vessels. This extension will be carried out on the 
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same lines as the Admiralty Pier, but generally 
the work will be heavier. As soon as this ex- 
tension is completed, affording the protection of a 
breakwater around the harbour, the work of re- 
claiming five acres of waste ground or foreshore in 
front of the Lord Warden Hotel will be taken in 
hand, and a quay constructed from which will pro- 
ject into the harbour two jetties, each 428 ft. long 
and 100 ft. wide, with a space of 200 ft. between 
them. It is contemplated that the cross-Channel 
service shall be conducted almost entirely at these 
two jetties, berthage being provided for four of the 
largest steamers engaged in the service. The jetties 
will be covered in, and in connection with them a 
joint railway is to be provided, so that passengers 
will land from the steamer in a covered way 
entirely sheltered from the sea action. This will 
be a great improvement on existing conditions, 
where passengers have to land in the open while 
the steamers are swayed by the swell or sea direct 
from the Channel, and sometimes the sea is so great 
that it is impossible to effect a landing. The 
harbour will require to be dredged in many parts, 
particularly in the vicinity of the jetties, and the 
chalk thus raised will be used in the reclaiming of 
the foreshore. The jetties will consist of masonry, 
and at the shore end there will be an opening 
50 ft. wide intended to dissipate any undulation 
which may be caused in the angles formed by the 
jetties and the quay wall. 

The entire area of the harbour will be 56 acres, and 
the depths of water marked on the plan are those 
at low water of spring tides, so that 18 ft. 9 in. 
must be added to ascertain the maximum depth at 
high water. In any case the water will be sufficiently 
deep at all times to admit of the entrance through 
the 450-ft. opening of ordinary vessels and all 
Channel passenger steamers, while at flood there 
will be at the entrance 56 ft. of water, and in many 
parts in the sheltered harbour 40 ft., sufficient for 
the heaviest of ironclads. 





THE INTERNATIONAL MARITIME 
CONGRESS. 


Tue second meeting of the International Mari- 
time Congress is being held in London this week, 
at the Institution of Civil Engineers. The first 
meeting of this Congress was held in Paris in 1889, 
when twenty-two papers on various maritime sub- 
jects were read, and visits were paid to the most 
important seaports on the northern and western 
coasts of France. The meeting was so satisfactory 
that it was determined to make the Congress per- 
manent, by the appointment of an International 
Commission, with its headquarters in Paris. 
Thirteen European nations were represented, and 
there will be conferences at suitable periods in dif- 
ferent countries of Europe. 

The Congress has received influential support in 
this country. Lord Brassey is the president and 
chairman of the organising committee. Mr. L. F. 
Vernon-Harcourt is the vice-chairman, whilst in 
Mr. James Forrest the Commission has secured an 
honorary secretary whose reputation is sufficient 
guarantee that the work will be carried on in a 
vigorous and businesslike manner. There is a 
long list of vice-presidents, containing names of 
most of the influential gentlemen of the maritime 
world, The work has been divided into four sec- 
tions. The first comprises harbours, breakwaters, 
and protection of coasts; the second, docks and 
their equipment; the third, shipbuilding, marine 
engines, and auxiliary machinery on board ship ; 
the fourth section is devoted to lighthouses and 
their illumination, electrical connection of light- 
houses and lightships with the shore, and fog 
signals, 

The first meeting, which was of an introductory 
nature, was held on Tuesday last, the 18th inst., 
in the theatre of the Institution of Civil Engineers, 
when Lord Brassey, the President, delivered a 
short address. His lordship commenced by stating 
that as the son of a contractor for public works, 
whose experience extended to almost every country 
of Europe, and every quarter of the globe, it was 
an acceptable duty to offer a cordial welcome to all 
members of the Congress ; more especially to their 
foreign colleagues in the work. He pointed 
out that without artificial aid from engineers this 
country would have possessed few ports accessible 
for vessels of size. We began in 1812 with Ply- 
mouth Breakwater; in 1842 three breakwaters 
of a similar character were commenced, at Port- 
land, Holyhead, and Dover. Portland Breakwater 





shelters 2130 acres. Holyhead Breakwater was 
completed in 1873, and the existing pier at Dover 
was finished at the same time. In order to get 
shelter to Dover at the roadstead an eastern arm 
is also needed. At Alderney a breakwater, de- 
signed especially for strategical objects, has cost as 
much as the structure at Plymouth. From an 
engineering point of view it is an admitted failure, 
owing to the destructive action of seas and tides. 
At Peterhead, that important centre for fishermen, 
a breakwater is now in course of execution by con- 
vict labour. In Ireland we have a fine artificial 
breakwater sheltering 250 acres. The harbours of 
our north-east coast, as formed by nature, were 
shallow rivers with no protection at the mouth from 
easterly gales. The local harbour authorities have at 
Tynemouth and the Tees succeeded in effecting great 
improvements at a low cost, using as the material 
for construction the refuse slag from iron works. 
Lord Brassey might also have referred with pro- 
riety to the work done on the Wear at Sunder- 
and, which is of a very important nature. In the 
colonies four works merit specialattention. At the 
moderate cost of 110,000/., Kurrachee has been made 
an admirable harbour, of importance for trade, and 
from a strategical point of view. Formerly the 
commerce of Madras and Colombo was carried on 
in roadsteads completely exposed to the south-west 
monsoon and to the cyclones. At Madras twocon- 
verging arms, each about 3900 ft. in length, have 
been formed. Colombo is protected by a single 
breakwater sheltering 502 acres of water space. 
The breakwater at Table Bay is perhaps even more 
valuable. Before its construction ships were ex- 
posed to gales from the north, sometimes of 
irresistible fury, and invariably fatal to sailing 
vessels at anchor. Now there is a breakwater 
3700 ft. in length, the cost of which, with an inner 
harbour and graving dock, has exceeded 2,000,000I. 
Turning to dredging operations, his lordship stated 
that in the Tyne 60,000,000 cubic yards have been 
excavated, and achannel of 20 ft. minimum depth at 
low water has been formed up to Newcastle. Before 
1860 steamers drawing 3 ft. to 4 ft. used to ground. 
In 1852 the Tees up to Middlesbrough at low water 
was 3$ ft. in depth; the channel is now being 
deepened to 20 ft. On the Clyde work no less im- 
ortant has been carried out. In the middle of the 
ast century the river was fordable 12 miles below 
Glasgow. To-day 24 ft. at high water and 16 ft. at 
low water are carried right up to the quay walls of 
Glasgow. 

Crossing to Ireland, in the early part of this 
century there were only 10 ft. of water in the River 
Logan up to Belfast ; there is now a depth of 20ft. 
at high water. At the mouth of the Mersey most 
important improvements are still being carried on 
by means of powerful dredgers. At present the 
available depth at low water is 10ft. In the light- 
ing of coasts immense improvements have been 
made in recent years, both in extending the range 
of lights and giving them a distinctive character ; 
and Lord Brassey did not know where to look for 
more perfect lighting than was found in the Gulf of 
Finland. In the United States much ingenuity 
had been spent in perfecting steam whistles, sirens, 
bells, and other danger-indicating appliances. His 
lordship dwelt on the desirability of an interna- 
tional agreement in relation to buoyage. 

Turning to the section of the Congress which 
deals with shipping, Lord Brassey said that more 
would probably be heard about steamers than sail- 
ing ships, but for long ocean voyages sailing ships 
are capable of doing efficient work, even in compe- 
tition with steamers carrying goods of the same 
class for which the canal can compete with the rail- 
way. Atno previous time have the sailing ships of 
to-day been equalled in symmetry, carrying power, 
speed, and economy. In fact, Lord Brassey de- 
sired to raise the question whether in many cases 
economy might not have been carried too far. 
Among the very finest of the modern sailing ships 
numerous losses have lately occurred. These, 
there was reason to fear, had been due to under- 
manning. Complements, including officers, were 
often considerably below one man for every 100 tons 
of cargo; a force not sufficient for dealing with 
sudden squalls. May it not be the case, said Lord 
Brassey, that our shipowners sometimes spend too 
much on insurance, and too little on the manning 
of their ships ? 

Lord Brassey next called on Mr. Mundella, who 
stated that as president over the department which 
regulates the great mercantile marine, he looked 
most favourably on this Congress. He next pro- 


ceeded to give figures as to the advance in shipping. 
The British Empire, including the colonies, pos- 
sessed now 6,000,000 tons of steam shipping, and 
4,250,000 tons of sailing. This was an increase 
equal to 17,000,000 tons of sailing ships since 1870, 
taking one ton of steam shipping as equal to three 
tons of sailing shipping. Speaking with regard to 
legislation as to the safety of life and property at 
sea, the speaker laid down the following as points 
suitable for international convention : The rule of 
the road at sea, which is now under consideration, 
load line, life-saving appliances, deck loading, and 
grain cargoes. The right honourable gentleman 
next proceeded to refer to the advance made in the 
safety of those at sea. He did not claim that this 
was altogether due to legislation, although it might 
be taken as a warranty for what had been done in 
that respect. In 1881 the loss of life to those 
engaged at sea was one in 57, in 1883 one in 66, in 
1885 one in 106, and in 1891 one in 115, so that in 
the ten years dealt with there had been an im- 
provement of 50 per cent. With regard to the 
stowage of grain cargoes, improvement was also 
shown. In the three years 1875 to 1877, 60 ships 
were lost and 580 lives ; in the years 1890 to 1892, 
13 ships were lost and 230 lives. 

The Lord Mayor next addressed a few words of 
welcome to the members ; whilst Mr. Vernon Har- 
court, who spoke in French, welcomed the foreign 
members, and explained the sections into which 
the Congress was divided. He also mentioned that 
an invitation had been received from Sunderland 
since the programme had been drawn up. 

Bernard having replied for the foreign 
visitors, and Mr. Giles, the President of the Insti- 
tution of Civil Engineers, having proposed a vote 
of thanks to Lord Brassey, the preliminary pro- 
ceedings were brought to a close. 

On the atternoon of the first day, Tuesday, the 
18th inst., Sections I. and IV. met to read and dis- 
cuss papers. 


Section I.—Harpours AND BREAKWATERS. 


The members of this section assembled at two 
o'clock, under the presidency of the chairman, 
Lord Swansea, and four papers were read and dis- 
cussed. 


THe Harsovrs oF MIbpELGRUNDEN AND 
CorENHAGEN. 

The first two papers were read for the discussion 
of both to be taken together. Captain P. Hansen 
contributed a paper on the breakwaters and har- 
bours of Middelgrunden, and Mr. H. C. V. Moller 
supplied a paper on the harbour and breakwater 
of Copenhagen. These two papers we shall print 
in full. On the President calling for discussion, a 
foreign member, who spoke in French, proposed 
that the discussion should be adjourned until the 
next day, as the meeting had not had time to 
digest the facts put forward. Some demur was 
raised to this proposal by the officials of the con- 
ference on account of lack of time, but upon the 
proposal being put from the chair it was carried 
unanimously. 


BREAKWATERS AND SEA DEFENCES IN ITALY. 


Two papers were next read to be discussed 
together ; the first was entitled, ‘‘ Recent Break- 
waters and Sea Defences in Italy,” by the Chev. L. 
Luiggi, and the second ‘‘ On Construction of Break- 
waters,” by Baron Quinette de Rochmont. Chev. 
Luiggi gave an interesting description of what had 
been done in Italy, beginning with the year 1860. 
Previously to that year ports were neglected, and 
quite inadequate for the mercantile service ; now 
the State provides for all new harbour work as well 
as for the maintenance of existing works, but in 
case of commercial ports, the provinces and com- 
munes defray from 20 to 60 per cent. of the cost. 
Ports with less traffic than 10,000 tons per annum 
are dependent on their municipalities, with a sub- 
sidy from the State. The.total expenditure on 
harbour works since 1860 amounts to 13,972,500I. 
The author next proceeded to describe the various 
forms of breakwater used in Italy, which consist 
of rubble mound breakwaters, rubble mound 
breakwaters capped with artificial blocks, rubble 
core protected by random concrete blocks, rubble 
core faced with blocks in courses, cores of small 
rubble faced entirely with blocksin courses, and other 
protective works. Summarising the statements made 





in the paper, the author a out that the type of 
breakwater most generally adopted in Italy at the 
present time is formed by a rubble base, faced on 
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the outer side with concrete blocks in regular 
courses, closely fitted, and stepped. The upper 
part is generally fitted asa quay, with a parapet 
wall. The breakwaters at Genoa, Civita Vecchia, 
and Leghorn furnish the most characteristic 
examples. The base is generally formed with a 
nucleus of rubble of 11 Ib. to 110 lb. weight, and 
the outer slope with stones of not less than 2 tons 
weight, but more generally from 3 tons to 10 tons, 
and the inner slope with stones of from 4 ton to 2 
tons. Ingome works stones upto about 100 tonshave 
been used. The outer slope is usually 2 or 1} tol, 
and the inner slope 1 to 1, or at most 1 to 1}, 
according to the size of the stones and the exposure 
of the pier. The facing blocks are generally formed 
of concrete in the proportions of 1 of lime, 2 of 
pozzuolana, and 4 of broken stone. The usual 
dimensions are 13 ft. by 64 ft. by 5} ft. to 64 ft., 
and in some cases as large as 16} ft. by 64 ft. by 
5} ft. to 64 ft. The blocks are placed in position 
by means of pontoons fitted with cranes. No 
mortar is used for bedding the joints. The facing of 
concrete blocks is given an outer slope, sometimes 
of 2 to 1, more frequently 1 to 1, but rarely less. 
On the inner face the slope is sometimes 4 to 1, 
sometimes steeper, or even vertical. The facing 
of blocks is carried down to a depth at which 
the waves, in the most violent storms, cannot 
move the stones or blocks of which the facing 
is composed. The facing has its maximum 
thickness at the ordinary sea level. If the 
structure is to serve as a simple breakwater, no 
other finish is required to the work. The breakwater 
at Leghorn and the extension of the Molo Giano at 
Genoa, are characteristic of thistype. If it isto serve 
for commercial purposes also, a level top is con- 
structed, and protected on the seaside by a parapet. 
The foundations, formerly constructed of concrete, 
deposited in the water within cofferdams, are now 
nearly always formed of separate blocks which are 
not liable to be washed away. The Molo Galliera 
at Genoa and the breakwater at Civita Vecchia are 
examples of this form of construction. 

The author next proceeded to notice other sea 
defences, erected in order to check the movement 
of materials along beaches, and generally for the 
protection of beaches. He concluded that groynes 
are the best form of structure by which a beach can 
be protected from erosion, provided that there is a 
sufticient quantity of suspended material brought to 
shore to replenish the surface. If it is required to 
raise or extend any length of beach, the groynes 
must not be carried out too far. If it is desired to 
increase the beach at one point only, or for a re- 
latively short distance, it is necessary to construct 
one groyne of sufficient length to extend beyond 
the neutral line. As it is often difficult to deter- 
mine which are the waves that bring the maximum 
quantity of suspended matter on to the shore, it is 
advisable to curtail the length of the groynes until 
experience has shown for each one individually to 
what extent it is necessary to prolong them. As 
groynes should be able to withstand any yielding 
of foundation without damage, it is better to con- 
struct them of random blocks than of masonry or 
concrete. 

Baron de Rochmont, who contributed the last 
paper read in this section, on Tuesday, is Inspec- 
teur-Général des Ponts et Chaussées ; his contribu- 
tion dealt with the conditions of the formation of 
breakwaters, both in tidal and tideless seas. Those 
formed entirely by the deposit at random of 
materials of all sizes, like those of Holyhead, 
Portland, and the old breakwater at Cette, absorb 
a large volume of materials ; and their slopes are 
not stable, in spite of protecting layers on the outer 
slope. In tideless seas, breakwaters composed of 
a rubble mound, raised a little above sea level, are 
a type which has stood well when the inner part 
and the upper portion consist of rubble protected 
on the sea side by a covering of large blocks, and 
on the harbour side by larger stone. It is disad- 
vantageous to form the breakwater entirely of large 
blocks. When the breakwater is only designed to 
shelter a roadstead, it need not be raised much 
above sea level ; but when the breakwater has to 
shelter basins or quays, a larger superstructure is 
necessary to prevent the sea from passing over the 
breakwater ; and the parapet wall must stand back 
from where the sea meets the outer slope, with a 
slightly sloping apron between, on which the waves 
can break. Works in which the protecting blocks 
or parapet walls are exposed to the direct 
blows of the waves are often injured, and oc- 


water composed of a rubble mound raised to 
low water, and protected on the outer slope by large 
blocks, and by a superstructure on the top, offers 
the best prospects of durability. The base, how- 
ever, must be sufticiently wide to leave an apron at 
the foot of the superstructure, adequately protected 
against injury by the surf. Upright-wall break- 
waters require far less materials per lineal yard, 
but they have less prospect of durability than those 
built on a rubble base, on account of the action of 
sea water on the materials. A breakwater should 
not be constructed of concrete in mass deposited 
under water, or even with concrete in bags, except 
under special conditions. It is better to build the 
lower part of the work with rubble masonry blocks, 
faced on the outside with ashlar, and laid in regular 
courses. The sloping block system, however, has 
the advantage over horizontal courses of greater 
stability during construction, less liability to injury, 
a greater rate of progress, and the facility with 
which the sloping courses are laid for the whole 
height, with block-setting cranes travelling on the 
breakwater as it advances. Whatever may be the 
method of construction of upright-wall breakwaters, 
it is absolutely necessary to provide against scour 
by a wide foundation layer of rubble protected on 
the top, at the foot of the breakwater on the sea 
side, by large blocks, if the depth at low water is 
not adequate to prevent the waves affecting the 
bottom. 

In the discussion which followed the reading of 
these two papers, Mr. Wake, of Sunderland, took 
exception to the statement of Baron de Rochmont, 
that ‘‘at Sunderland only the lower part of the 
breakwater was built wholly of concrete, whilst the 
upper part is constructed with concrete blocks on 
the outside, faced with ashlar, with concrete-in- 
mass filling behind, separated at intervals by cross 
walls. The use of concrete in the open sea, especi- 
ally when deposited under water, is liable to result 
in disappointment, particularly from the decom- 
position of the cement by sea water.” The speaker 
thought that the author did not understand that the 
bags of concrete were not dropped in the ordinary 
way, but lowered down, so that the loss was small. 
A new pier was about to be commenced on the 
south side of the river, but as members of the 
Congress would probably see it next week, he 
would leave them to form their own opinion. 

Mr. Kinipple, in criticising the Baron’s paper, 
said it was good to have our memories refreshed, 
but what he had heard that day appeared to him 
very like ancient history. Every one admired 
Plymouth Breakwater, but he thought if it had to 
be constructed in the present day it would not be 
repeated. He had put on the wall a drawing of 
Jersey Breakwater, and explained its construction, 
comparing it with the work at Dover, which was 
far more extensive. In regard to the loss of 
material, he said he had never lost sixpennyworth 
of cement when working on his principle of forcing 
down grouting seams into the interstices of the 
structure. (The system is known to our readers 
through communications on the subject which Mr. 
Kinipple has made to our columns.) He worked 
right through the winter, grouting up in position, 
without disturbing a single block. He prophesied 
that the day will come when engineers will go down 
from 100 ft. to 150 ft. and build vertical walls at 
once. He had placed on the wall a diagram explain- 
ing a case in which grouting had been sent down 
through a 50-ft. pipe ; he thought it well to refer to 
this when so much was being said about depositing 
concrete in bags. He thought there was no more 
unsatisfactory method of working than that of con- 
crete in situ, for nearly neat cement had to be used, 
and work could only be carried on in fine weather. 
Mr. Carey, who had charge of the works at New- 
haven, thought thatthere weresomedebateablestate- 
ments in Baron de Rochmont’s paper. It must be 
remembered that in sea work it was necessary to 
study all conditions, so that some of the state- 
ments in the Baron’s paper appeared rather sweep- 
ing, more especially that in regard to the deteriora- 
tion of Portland cement in sea water. At a meet- 
ing of the Institution of Civil Engineers, an ex- 
haustive discussion had taken place on this point, 
and the result might be summarised by the state- 
ment that the use of Portland cement in sea water 
was upheld. With regard to the use of concrete 
in bags, there could be claimed for it economy, ease 
in construction, and adaptability to a rough bottom. 
It was important, however, that the concrete should 
be handled with extreme rapidity, and not allowed 





casionally overthrown. In a tidal sea, a break- 


' sack blocks was that the loss was almost entirely 
_ confined to sea level, and this could be got over by 


means of a method of protection with timber. 

Mr. Dyce-Cay, who had been engaged in the 
construction of the breakwater at Aberdeen, de- 
fended the construction. He said he had dredged 
away the sand down to the clay, and had deposited 
concrete in bags with very little loss ; the other 
part of the work was concrete in sitv. He had 
devised a new plan by which part of the work was 
built in, inclosed by a cofferdam lined with canvas. 

Mr. Sawyer, referring to the remarks of Mr. 
Kinipple, said the latter had selected instances of 
other construction, which compared least favour- 
ably with his principle. He was of opinion that 
inclined work might settle without affecting the 
structure of a breakwater, if the work were pro- 
perly put in, and in this respect there was an 
advantage over rubble work. 

We reserve the remainder of our report of this 
section until our next issue. 


Section IV. 


Section IV. met for the first time on Tuesday 
afternoon, under the presidency of Vice-Admiral 
P. H. Colomb, who delivered a short address deal- 
ing with the history of life-saving signals at sea. 
The first paper was by M. C. Ribiere, on 


ComPRESSED-AIR Fog SIGNALS. 


This we shall print in full in an earlyissue. The 
discussion was opened by Mr. J. Kenward, who 
said that the effect of the atmosphere in limiting 
the range of sound of a siren had been investigated 
in England by Dr. Tyndall in 1874-75. It was 
found that the acoustical properties of the air were 
sometimes worst on a bright summer day, and often 
exceedingly good during a thick fog. There was a 
tendency to use air of high pressure in this country 
for sirens. At the Isle of May, and at Ailsa Craig, 
a pressure of 80 lb. per square inch was employed. 
In the latter case, one of the sirens was more than 
a mile from the compressing station. The signals 
were composed of high and low notes, and were 
the auditory analogue of a flashing light. 

Mr. W. T. Douglass, said that he was glad to see 
English experience borne out in France. Here 5-in. 
and 6-in. sirens, with 30 lb. pressure, were generally 
employed, but at St. Catherine’s Point there was a 
74-in. siren with 40 lb. pressure. Considerable pres- 
sure was required to get the siren into rapid vibra- 
tion, so that it gave the correct note immediately. 
The distance the sound penetrated was very variable. 
He had heard it at 16 miles, and at times had found 
it inaudible at 2 miles. He believed that in the 
future detonators of cotton powder would supersede 
the siren. At the Bishop Rock explosive signals 
were inaugurated in 1887; in the previous six 
years six steamers had gone on the rocks in the 
vicinity ; since the detonating signals had been used 
there had not been a single wreck there. There was 
an automatic appliance for firing the signals at the 
end of ajjib. 

Mr. Arthur Ayres urged that the question of ex- 
plosive signals versus sirens should be settled, and 
further that there should be an investigation into 
the comparative merits of automatic and belt- 
driven sirens. He said the Trinity Board were 
using oil engines and finding them very satisfac- 
tory. 

The next paper was by Mr. J. Kenward, on 


Suir Siena Licuts. 


It contained three propositions : 

1. That the general optical principles used in 
the construction of lighthouses should be applied 
to ships’ lanterns. 

2. That there should be great increase in the 
amount of light given by ships’ signal lanterns, 
and that the three lights should be of such power 
as to be visible at the same distance, the masthead 
light not being capable of being discerned before 
the red or green light. 

3. That all ships should carry lights of the same 
power. 

At present the glass of the red lamp absorbs 50 
to 60 per cent. of the light, and that of the green 
lamp 70 to 80 per cent.; so that red and green 
lights are not seen until the masthead light has been 
visible for some time. 

Mr. Stephen H. Terry — the discussion by 
advocating that the three lights should be placed 
in one plane across the vessel, the sidelights being 
neither ahead nor astern of the masthead light (see 





to partly set first. His experience in the use of 
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made compulsory, it would be possible to know 
the exact course of an approaching vessel. 

Captain Leclair, French Naval Attaché, ex- 
plained the standard he adopted to judge fog density 
on the banks of Newfoundland. He took the green 
light and measured the distance to which the pro- 
jected cone of light extended, and according to 
this he classed the atmospheric condition as haze, 
fog, or deep fog. Ue further described how the 
cone expanded with the thickness of the fog. In 
clear weather it was very sharp—almost a cylinder. 
In a haze the rays formed a very distinct cone, 
which grew wider as the fog thickened. On his 
ship he had an empirical scale, founded on obser- 
vations of the green light, by which the officer of 
the watch decided at what distance he could see 
the lamps of an approaching vessel in any weather. 
The discussion was closed by Admiral Colomb, 
who agreed generally with the author of the paper. 


CoMMUNICATION BETWEEN LIGHTSHIPS AND SHORE. 


There was no paper on the subject of communica- 
tion between lightships and the shore, but it had 
been arranged that a discussion should take place 
on the subject. It was reported that Mr. Preece 
would be the first speaker, and his remarks were 
looked forward to with interest, as he is known to 
have been engaged in making experiments on the 
matter for some time past. Unfortunately the ex- 
pectation was not fulfilled, and there was no one 
present qualified to fill the blank caused by his 
absence. The question of telegraphy by induction 
was not even alluded to, and no mention was made 
of the attempts referred to in ENGINEERING (vide 
vol. liv., page 674, and vol. lv., page 173. 

The discussion was opened by Captain Leclair, 
the French Naval Attaché in London. He ex- 
plained that it was an easy thing to lay an insulated 
electric cable to a lightship, or a lighthouse, but 
that it was soon ruptured in the case of the light- 
ship by the swinging of the ship at each turn of the 
tide, and in the case of lighthouses by grinding on 
the rocks. The Telegraph Construction and Main- 
tenance Company had, however, tried a modified 
system at the Needles. Two cables were brought 
out of the lighthouse, one at each side, and runa few 
hundred yards into the sea, ending in each case in a 
mushroomanchor. Two similar cables were run out 
from the shore for a short distance, also ending in 
mushrooms. There was a telegraph instrument be- 
tween the two shore cables, and also one between 
the two lighthouse cables, and in spite of there being 
two interruptions of the metallic circuit, signals 
could be sent and received. A somewhat similar 
nlan had been tried in a lightship, the mushrooms 
sen a over the stem and stern. The speaker 
thought the idea was worthy of further trial. 

The next speaker was Commander Cameron. 
He advocated circular lightships, something like 
the famous Popoffkas, moored in four directions, 
one, among several, of the advantages claimed being 
that there was no twisting of the electric conductor, 
due to the swinging of the ship. This proposed 
form of vessel, however, did not find acceptance 
with the meeting, and its facility of connection 
with electric conduetors seemed illusory in the light 
of Captain Leclair’s emphatic assertion that no 
Government would send its men to save life ina 
vessel that offered them no possible chance of escape 
if the mooring chains gave way. The present 
lightships are first-rate sea-boats, and will sail 
round the world if needed. 

Mr. W. T. Douglass closed the discussion by the 
exhibition of a model windlass for taking up the slack 
of the electric conductor on board a lightship. This 
windlass is mounted on a vertical pivot on deck, and 
can be rotated to set the drum fore and aft. B 
means of a slot in the end flange of the drum, and 
of a hollow spindle, the cable can be made to pass 
axially from the drum. If the drum be then rotated, 
the twists put into the cable by the swinging of the 
ship can be taken out. The cable is made in the 
form of a wire hawser with a hel.cal copper core, 
the ship riding by the hawser and a spring stopper. 





NOTES. 
Tae British Mercuant Navy. 

Tue total tonnage of vessels registered under the 
Merchant Shipping Act in 1892 was, according toa 
Parliamentary return lately issued, 12,208,510 tons, 
the gross measurement of 21,528 vessels. Two- 
thirds of the vessels are sailing craft, but these are 
all relatively small, for their combined tonnage 
does not exceed one-fourth of the total, Practi- 





cally nine of the twelve million tons are made up 
of steamers, the average size of steamships being 
nearly 1100 tons. It is interesting to note that 
while in five years the number of vessels has re- 
mained almost stationary, the tonnage has increased 
by two millions, clearly indicating an increase in 
the average size of the vessel. Of the total, Eng- 
land owns 72.7 per cent., Scotland 23.5 per cent., 
Ireland 3.3 per cent., and the Channel Isles and 
Isle of Man a fraction. Of the total tonnage of 
12.2 millions, over 60 per cent. is engaged in the 
foreign trade. A most suggestive feature is 
a decrease in the number of men employed, 
notwithstanding the increase in tonnage. Five 
years ago, when the tonnage was 10 millions, 
the total employés numbered 89,091, while now 
with 12.2 million tons the number is 86,177 
men, the decrease having been gradual. In 
other words, while five years ago there was one 
man to every 112 tons, there is now only one to 
every 140 tons. This is due to the adoption of 
steamers to the exclusion of sailing vessels; but 
not to this alone, for we find that even in the case 
of foreign-going steamers there are less men em- 
ployed in 1892, notwithstanding increase in tonnage. 
Labour-saving appliances seem to be operating. 
It is worth noting further that the removals from 
the registry, although varying, average about 
400,000 tons per annum, so that probably the whole 
fleet will be renewed in about thirty years. The 
additions, however, average 700,000 tons per 
annum, so that there is yearly a net increase of 
over 300,000 tons. The question of importance is as 
to whether the carrying trade of the world increases 
sufliciently fast to give employment to this annual 
addition to ship tonnage. 


IRRIGATION IN THE MapRAS PRESIDENCY. 

On the western shores of the Madras Presidency 
the mountains rise almost precipitously from the 
sea to peaks of great altitude, which receive a great 
rainfall. The great proportion of the water, how- 
ever, rushes down into the Indian Ocean, only a 
small proportion passing over the long stretch of 
plain on the eastern side to the Bay of Bengal. 
The plains, owing to their great extent and to the 
promise of fertility, are much in need of the 
rainfall ; yet of the 200 in. which falls annually on 
the mountains, barely a sixth passes naturally to 
the west, so that there is a splendid field for irri- 
gation work. The configuration of the country 
and the nature of the soil insure successful results, 
and now upon the inland plateau and its 
flanks farming largely obtains. The Presidency 
excels in tropical growths, the staple being rice, 
and among the hills tea, coffee, and cinchona, 
while the district stands first among the Indian 
provinces in the production of indigo. No less 
than 500,000 acres are sometimes under indigo. 
These are consequences of the irrigation works 
carried out ; yet at times of famine great hardship 
prevails, as many of the sixteen millions composing 
the population earn but a halfpenny a day, and 
have, therefore, little in reserve. On irrigating 
works in the Presidency there has been spent about 
seven millions sterling, a preponderating proportion 
of which was devoted to major works, or what might 
be termed central arteries. Of these there are nine, 
the most important being probably the Periyar.* 
Branches number about two dozen, a few of them 
being canals for navigation purposes also. The 
total area supplied by these ae 8 is rather over 
2? million acres, and this area is gradually extend- 
ing. The report by the chief engineer, Mr. G. T. 
Walch, Memb. Inst. C.E., indicates that last year 
there was an increase in the receipts, chiefly from 
plantation and other canal production under 


Y {agricultural works, a circumstance affording en- 


couragement. The gross receipts totalled 8.8 mil- 
lion rupees, while the expenditure was about four 
million rupees, rather less than in the previous 
year. After meeting interest charges, &c., the net 
revenue of nearly two million rupees was equal to 
what may be regarded as a fair percentage on the 
outlay. On the major works this return varies up 
to 13 per cent., in one case it is 36.70; but the 
average is 6.94 per cent. This average would have 
been 11.54 per cent. were it not that the capital 
outlay is weighted with the great cost of the unre- 
munerative Kurnool-Cuddapah Canal, which had to 
be purchased ten years ago. There is a similar 
variation in minor works ; but generally the result 
should be regarded as satisfactory, more especially 
in the light of the increased production of the Pre- 





*See ENGINEERING, vol. liv., pages 654 and 713, 





sidency. The actual revenue for irrigation in the 
major works was at the rate of 3.18 rupees per acre, 
while the running expenses do not reach 14 rupees 
per acre. 





THE INVENTOR OF GUTTA-PERCHA 
COVERED WIRE. 
To THe Eprror or ENGINEERING. 

Srr,—It is with regret that I learn by Mrs. Danchell’s 
letter in your issue of June 30 last that Mr. Danchell 
has died since Mr. Carl Siemens’ letter appeared in your 
journal on February 24 last. 

~ reason for replying to the first statement made by 
the late Mr. Danchell in your issue of January 6 last 
was the wish to clear the memory of the late Dr. Werner 
von Siemens from the reproach that he had appropriated 
another man’s invention and derived profit from it. 

The letter of Mr. Carl Siemens disproves this charge 
completely, and I cannot find that anything fresh is now 
brought forward which alters the statements of facts con- 
tained in the letters of Mr. Carl Siemens and myself. 

The four patents mentioned have nothing whatever to 
do with the use of gutta-percha for insulating wires, but 
deal with other applications of gutta-percha for industrial 
purposes. 

As the rest of the letter merely repeats the statements 
of January 6 last, it is useless to go over the same ground 

ain, but it appears that the suit in connection with 
which the American Commission was sent over, ended 
in a compromise, and all the papers connected with it 
may not have been accessible to Mr. Danchell’s corre- 
spondent. 

The fact remains that Dr. Werner von Siemens claimed 
for over forty years to be the first person who suggested 
the use of gutta-percha for insulating wires ; this claim 
has never been contested until Mr, Danchell’s letter in 
your issue of January 6 last raised objections to it on 
grounds which have not been substantiated. 

Yours faithfully, 
ALEXANDER SIEMENS. 

12, Queen Anne’s-gate, Westminster, London, 8S. W., 

July 19, 1893, 








THE REPORT OF THE ADMIRALTY BOILER 
COMMITTEE; MARINE ENGINE PER- 


FORMANCE. 

To THE Epiror oF ENGINEERING. 

Srtr,—Your correspondent ‘‘ Incredulous ” seems to mix 
up statements of fact, calculated estimates, and editorial 
opinions in a curious way, as if they were all laid down 
for our acceptance in connection with the trials of the 
French torpedo-boat No. 128. The only statement 
—< to us, as a fact, is, that as a mean result of two 

ays’ trial, eight hours per day, the consumption was 
.462 kilo. of coal per French horse-power. 

This is equal to 1.03]b. coal per English indicated 
horse-power. M. Normand does not cast any doubt on 
the accuracy of the trials, but in view of the exceptionally 
low consumption, and evidently wishing to be on the safe 
side, acknowledges the possibility of an error in judging 
the condition of the fires, and assumes that it might 
amount to 8 per cent., raising the effective consumption 
to .5kilo. per horse-power, which = 1.117 lb. per indi- 
cated horse-power English. (I have already pointed out 
in my first letter that the 1} lb. mentioned in The Engi- 
neer is an error, and I am sorry to say that the translation 
of Table IV., in that journal, seems to contain many more. 
In view of the reasons for appointing a special committee 
to try No. 128 with exceptional care (owing to the excep- 
tionally economical results obtained on the official trials 
of some previous boats), it seems difficult to doubt the 
substantial accuracy of the results obtained, at least so 
far as weight of coal consumed and indicated horse-power 
calculated from the half-hourly cards go. The very 
lowness of the consumption found would naturally lead 
to careful checking of the figures. So that there does 
not appear to be any real reason even for M. Normand’s 
allowance for a possible error. I inclose a rather long 
extract from;the paper and committee’s report, which 
puts these matters more clearly — than the article 
in The Engineer, and contains the calculation by which 
the committee arrive at their estimates concerning the 
evaporation. I do not entirely follow these calculations, 
and have been prevented from converting the figures to 
English measure by the fact that I do not know what some 
of them are originally. I do not quite follow the com- 
mittee in first assuming an evaporation of 12 litres per 
kilo. of coal, and then calculating out to ‘‘9.06 litres per 
hour at speed of trial.” But after all, these estimates of 
water evaporated in no way affect the consumption of 
coal per indicated horse-power. 

There is, however, a point which does affect this in a 
small degree, and that is that I believe the indicated 
horse-power of the ne cylinder is overstated, 
and that the cards of that cylinder are somewhat in- 
correct. There are seven pairs of 8 given with the 
paper, varying from 103 to 116 indicated horse-power, and _. 
all show one peculiarity, viz., that the initial pressure in the 
low-pressure cylinder is em peed higher than the maximum 
back pressure in the high-pressure cylinder. This, of 
course, is impossible. Asthe steam passes from the high- 
pressure to the pet es cylinder through the receiver, 
there must be a slight difference of pressure in favour of 
the high-pressure cylinder. Possibly the spring used for 
the low-pressure card was too weak. The scales for the 
cards are for high-pressure cylinder 7 mm. and for low- 
cylinder 25 mm. =1 kilo. per square centimetre. 

The error does not appear to exceed 10 per cent., but 
even if the power in the low-pressure cylinder were 12.8 
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per cent. too high, it would only be 7 per cent. excess for 
the whole engine ; and if we take the actual coal burnt, 
which formerly gave a consumption of 1.03 lb. per indi- 
cated horse-power, the latter will only be increased to 
1.1 1b. per indicated horse power; while assuming, with 
M. Normand, a possible error of 8 per cent. giving origi- 
nally a consumption of 1.117 lb. per indicated horse- 
power, the diagram error would ep raise it to 1.2 lb. per 
indicated horse-power. In view of the length of this letter 
I do not know if you will care to print the translation I 
inclose, but I must leave that in your hands to do as you 
think best. 
I am, Sir, yours faithfully, 
J. JENNINGS CAMPBELL, 
Newcastle-on-Tyne, July 17, 1893. 
Extracts from M. Normand’s Paper and Report of 
Special Trial Committee ( Translated ). 

M. Normand (page 1): 

‘The consumption of coal per horse per hour were 
found as follows: 


kilos. 

First da 0.479 

Second day 0.445 
Mean 0.462 (= 1.031b, per I. H. P.) 


**Tt is possible that a slight error may have arisen in 
ascertaining the state of the fires; but it seems that it 
could hardly exceed 8 per cent. of the total consumption. 
In this case the consumption would still only have 
reached 0.500 kilos.” (=1.117 lb. per English indicated 
horse-power, not 1} lb., as given in The Engineer). 

Co oy of Committee (pages 12 to 15): 

**The coal employed was special Anzin briquettes for 
torpedo-boats, broken beforehand into pieces the size of 
one’s fist, carefully picked and put into bags containing 
40 kilos.” (88 lb.) ... 

“*. . . Withso small a grate surface the possible error 
in estimating the state of the fires at the commencement 
and end of the trial could not be considerable. On 
March 7 thecommittee caused 20 kilos. (44 lb.) of coal to 
be added to the grate at the end of the trial. On the 8th 
the fires were found in the same condition at the end as 
at the beginning of the trial. 

‘*. . . Cards were taken every half-hour, The power 
brought to the number of revolutions by counter was 
119.95 indicated horse-power for the first, 112.33 for the 
second day; which give consumptions respectively of 
.479 and .445 per horse. This extraordinary consumption 
can only be explained by a considerable increase in the 
efficiency of the boiler. 

‘* Let us take for comparison the evaporation realised 
in the Chasseur with an intensity of combustion and a 
pressure approaching those of No. 128. 


Chasseur, No. 128. 
Combustion per hour and per 
square metre of grate ... : 40 kilos. 35.49 kilos. 
Pressure (per square  centi- 
metre) ea en ee ee 43 ,, 


‘* Under these conditions the Chasseur gave an evapora- 
tion of 9.29 litres per kilo. of coal. Now: 

“1, In No. 128 special Anzin briquettes were used, 
broken beforehand in pieces very caretully. 

‘*2. The heating of the feed-water to about 60 deg. Cent. 
increased the evaporation. 

a “— TO 7s that this increase is in the pro- 

» 606.5 + 0.305 ¢-v’ _. 

rtion = 135.5, ’= YS 
po 608.6 + 0.905 ta” with ¢ = 135.5, t’=40, ¢” = 60, 
we get about 3 per cent. 

‘*3. The proportion of the heating to the grate surface, 
which is 25.8 in the Chasseur, is 81.6 with the reduced 
grate in No. 128 ; and, according to the Director of Naval 
Construction, M. Bienaymé, it is found that, this pro- 
portion increasing from 25 to 70, the evaporation in- 
creases in the proportion of 1 to 127*. It is true that the 
return flame boiler of the Chasseur should utilise the coal 
better than the direct-flame boiler of No. 128; but with 
= _ an intensity of combustion the difference should be 
slight. 

‘* The theoretical evaporation being 


9500 
606.5 + 0.305 x 153.5 — 59.9 


thanks to the feed-heater, it seems that we may assume 
an evaporation of 12 litres per kilo. of coal, which gives 
an efficiency for the boiler of 0.75. 

“The work of 1 kilo. of dry steam taken at 4.3 kilos., 
and given up at 0.136 kilos. mean back pressure in the 
expansion cylinder, is 62.772 kilogrammetres (assuming 
that the work is performed in an hour), say 17.4 kg. per 
second, 

75 


‘* A horse-power, then, requires i 
7 


= 16 litres, 





4.310 kilos. of 
steam, and the theoretical consumption would be 
es 0.359. We have found in practice 0.479, which 
seems to be admissible. 

‘* The expenditure rises to 164 litres for the two days; 


there are about 17 hours’ working, say 9.06 litres per 
hour.” 





PNEUMATIC RIVETERS. 

To THe Eprtor oF ENGINEERING. 
Srr,—Having noticed in your columns on the 7th and 
14th inst. an exchange of letters between Mr. R. H. 
Tweddell and Messrs. De Bergue and Co., Limited, of 
Manchester, on the above subject, I beg to offer a few 

remarks thereon. 

The former gentleman is, of course, well known to the 


engineering world as the pioneer and champion of the 
hydraulic system of riveting, &c., which bears his name, 
whilst Messrs. De Bergue and Co., Limited, are equally 
so as sole makers of ‘‘the Allen patent pneumatic 
riveters ;” under these circumstances, therefore, your 
general readers may find it a somewhat difficult and 
perplexing task to institute anything approaching a fair 
comparison between the two rival systems and their 
respective merits. 

he truth is, in the writer’s opinon, that both systems, 
whilst a great advance on the old and antiquated practice 
of hand-riveting, have their weak points. 

Some ten years ago, when a paper was read before the 
Institution of Civil Engineers by Mr. Tweddell, on 
‘* Hydraulic Pressure Machine Tools,”* I ventured then 
to point out that, in my opinion, in hydraulic riveting, 
there was a tendency towards employing higher pres- 
sures than those on necessary to produce good work, 
and in this view I am confirmed by subsequent observa- 
tions and experience, and if this be so, it will be seen 
that the iron not only in the rivet, but more especially 
the ironwork being put together, gets too severely 
punished, or exposed to very high compressive strains, 
whilst the extra heavy wear and tear upon the machines 
is a still more objectionable feature when working under 
these excess pressures, 

On the other hand, with the pneumatic system, the 
tendency is, if anything, quite in the contrary direction, 
chiefly owing to the fact that in the pneumatic system 
there does not appear to be any certain method or plan 
of providing a constant head or pressure, such as is obtain- 
able in hydraulic installations by means of the ‘‘ accumu- 
lator,” with its deadweight load. 

It is true, in the pneumatic plant, there is generally, if 
not always, included a receiver, acting as storage, or as a 
reservoir between the air compressor and the riveting 
machines, but any one possessing a practical knowledge of 
the conditions under which these machines are worked, 
will bear me out that it is exceedingly difficult at the 
busiest times, and when the maximum number of machines 
are in operation at one and the same time, to insure a con- 
stant and sufficiently high pressure upon the ram or 
piston of the riveting machine to satisfy the demands of 
—— engineers. 

he same objection, though in a somewhat less degree, 
applies to steam riveters, where any fluctuations in the 
boilers supplying such machines would have the same un- 
fortunate result. 

In making the above remarks I am simply putting on 
record the results of my own experience, and am in no 
way animated by a desire to associate myself with any 
particular system. 

One word more and I have done. It isto urgeupon all 
those concerned, both makers and users of such machines, 
whether hydraulic or pneumatic, to see that the suspended 
forms or type of riveters, especially those of the heaviest 
class, be properly and securely = bai so that even the 
snapping of a link, or the breaking of a bar, should have 
been anticipated and provided for, in order to insure the 
safety of the men working under such machines, who, 
from the character of the work upon which they are en- 
gaged, and the conditions under which the same is gene- 
rally carried out, are regardless and indifferent to any 
danger of the kind ; and when it is stated that not very 
long ago a case is known to the writer, where the foreman 
of a large girder shop was the victim of such an accident, 
— crushed to death on the spot, it will be seen that 
the danger is by no means an imaginary one. 

Yours, &e., 
JOHN HaAyEs. 

30 and 31, St. Swithin’s-lane, London, E.C. 

July 18, 1893. 





To THE Eprror or ENGINEERING. 

Srr,—TI have read Messrs. De Bergue’s letter in yours of 
the 14th instant. Iam not going to argue the question as to 
whether my remarks wae have been more appropriately 
made by some one else. They would perhaps have been 
better put, but I have often observed that when one of 
the parties to a correspondence cannot answer the objec- 
tions or controvert the facts raised, they fall back on 
questions of ‘‘ taste,” or express an anxiety as to the avail- 
able space in your columns for any reply. I believe, Sir, 
this is also, at allevents in your case, quite needless. The 
public would have welcomed Messrs. De Bergue’s expla- 
nation, and possible refutation of my conclusions. But, 
instead of this, they not only dc not answer a single point, 
but put words into my mouth which I never used. 

1, They say ‘‘ Mr. Tweddell has seen fit to base upon 
that letter an attack upon the pneumatic system.” This I 
absolutely deny. But it certainly is not necessary for me 
to describe its advantages, if any, for the purpose in 
question ; this is done every week in your advertising 
columns by Messrs. De Bergue themselves ; who, to 
heighten the effect, always conclude their description 
with the usual damnatory clauses as to the faults of the 
hydraulic system, which is all quite fair and in order ina 
purely trade advertisement, and deceives nobody. I have 
never attacked or denied the advantages of the pneu- 
matic system under certain conditions; it is the way 
Messrs. De Bergue apply it to riveting that I object to. 

2. Messrs. De Bergue say that I object to the rapid in- 
crease of pressure in riveting. They have again mistaken 
my meaning ; I never said anything of the kind. They 
say nothing about the point I raised that they can never 
be sure what pressure is put upon the rivet head, and 
that under some conditions there may be very little pres- 
sure put on atall! 

3. I have raised the same objections years ago to the 
use of the toggle joint in reference to hydraulic riveting 
machines, and I think I am correct in saying that one of 





* Query, 1.27°—J, J.C. 
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both Messrs. De Bergue’s and my own most respected 
competitors did at one time favour this form of gear; but 
is now, I believe, leading a steady ‘‘direct-acting life,” 
with satisfactory results. I am no longer ——s at 
the reported weight of the pneumatic portables after 
reading the method followed in designing their frames. 
It may be “‘ practical,” but it leaves in many ways much 
to be desired. Messrs. De Bergue object to the idea of 
their letter being taken in a controversial sense, but if 
people will rush into oer they must be prepared to 
accept fair criticism, and I do not think my letter was 
open to any other construction. Messrs. De Bergue, in 
their peroration, make good use of the word “‘ practical.” 
A quarter of a century ago every bridge-builder in the 
country told me that for all ‘‘ practical” purposes hand 
riveting could not be beaten, and there will always be 
people who take their view of any process, especially if 
it saves a little extra outlay of capital to adopt the best 
system. 
Yours very truly, 
Rape Harr TWEDDELL. 
14, Delahay-street, Westminster, S.W., 
July 17, 1893. 





STEERING IRONCLADS. 
To THE Eprtor oF ENGINEERING. 

Srr,—Your correspondent Mr. Stevenson appears to 
have misunderstood the purport of my letter. I am 
quite aware that reversed twin screws will turn a vessel. 
This point was forcibly described by Mr. John Dudgeon 
when I heard him speak upon his celebrated blockade- 
runners at a meeting of the Institute of Naval Archi- 
tects. 

But my subject is ironclad war vessels; and such 
vessels may some day have to fight other ironclads ; and, 
during such a fight, power to manceuvre rapidly is of 
vital importance, both for purposes of attack and to 
avoid rams and torpedoes, ‘end on” being the best 
position to meet the latter. For these purposes man- 
ceuvring by twin screws is much too slow, the leverage 
being so short; while with four screws, as described in 
my letter, the ship can ‘“‘right about face,” or start 
ahead or astern, with a rapidity unattainable by other 
means. Yours truly, 

Tuomas Moy. 

8, Quality-court, W.C., July 15, 1893. 





To THE Eprror or ENGINEERING. 

Srr,—The time may not be come for the adoption of 
the hydraulic system in ship propulsion. It seems, 
nevertheless, to offer some advantages for steering pur- 

Ses. 

Even to warships of the ordinary type—two screws and 
one rudder—the system might be added to increase 
manceuvring power. Four small nozzles, two well forward 
and two well aft, even though of simple construction, 
and at least capable of being turned perpendicularly to 
line of keel, would greatly increase speed of Lp 
Thus the forward port and the after starboard jet’ could 
be used together, and the same with the other two. 
ee engine power would not be needed, and, hydraulic 
machinery being already used in big ships, the extra com- 
plication would not be great. 

It is a matter first of principle, then of degree. For 
smaller ships an increase in the hydraulic power, if also 
used for propelling, might even admit of a reversion to 
the single screw, ‘This last feature is valuable in distant 
cruising with sails, 

Yours, &c., 
TEMERAIRE-BARFLEUR. 
Glasgow, July 14, 1893. 








THE PertyAR IRRIGATION Works. — These works, 
which were illustrated and fully described in KNGINEER- 
ING, vol. liv., pages 654, 689, and 713, formed the subject 
of conversation in the House of Lords recently. Lord 
Connemara referred generally to the great advantage of 
irrigation works in India, and particularly in Madras, 
and after describing the Periyar scheme, commented in 
complimentary terms on the overcoming of difficulties, 
** particularly in forming the huge dam across a large 
rapid river, liable to violent and sudden floods, in a wild, 
mountainous forest country, full of fever and malaria, 
and wild beasts, and far away from a railway, where every- 
thing, from a bag of rice to a steam engine, had to be im- 
ported, and where incessant rain made work impossible 
for six months in the year.” The Earl of Kimberley, in 
replying to questions put, said that the Periyar project 
will probably be sufficiently advanced to come into opera- 
tion in the course of 1896. The main dam, which will 
rise to a height of 155 ft. from the bed of the river, is 
about one-third completed. The level of the water above 
the river bed has been raised to 60 ft., a minimum level 
of 130 ft. was required before the water can flow down 
to the plains of Madura, 2000 ft. below and about 100 
miles from its place of capture. The tunnel (5643 ft.) 
through the watershed is about two-thirds completed ; 
this and the approach to it will be finished in 1894. 
Serious difficulties have been experienced, but they are 
now overcome, and the works are in steady progress. A 
committee of experts, of which the designer of the Periyar 
project, Colonel Pennycuick, R.E., the able chief engi- 
neer and secretary to the Government of Madras in their 
Public Works Department, who is now on furlough, is 
a member, has been sitting in London, and is now about 
to report as to the best means of utilising the water power 
which will be available on the completion of the works 
for manufacturing and other purposes. The exertions of 
the staff employed on the construction of this very im- 
portant irrigation project have been very severe, and the 
manner in which they have been performed worthy of 
high commendation, 
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THE EXTENSION OF A GRAVING DOCK 
AT LEGHORN, ITALY.* 


By I. Incuese, of the Italian Royal Corps of Civil 
Engineers, 

Tux works executed for the extension of a dry dock at 
Leghorn are the first example of the kind in which 
foundations with compressed air were resorted to; and, 
considering their importance and splendid success, are 
worthy of lodag brought under the attention of maritime 
engineers. The dock, as it existed before the works 
for its extension were commenced, was completed in 
1867. It was executed in the ordinary way, it having 
been possible to keep dry with pumps the whole 
adjoining area. The floor of the dock was made with con- 
crete composed as follows : One part of mortar, two parts 
of broken calcareous stone. The mortar was made of 
common lime and ‘‘ pozzuolana” from Rome. The sides 
of the old dock were composed of ashlar masonry laid 
in the same mortar. The dimensions are shown in Figs. 
1 and 2, page 76, its total available length being 102.65 
metres, pam the depth on the sill at the entrance 7.06 
metres, which was Soued to be, and is still, sufficient for 
admitting ships frequenting the port of Leghorn. But, 
if the transverse section of the dock was still useful, its 
length proved to be no longer so; for the incre 
dimensions of ships required a better accommodation, 
and it was consequently found necessary to prolong the 
dock by about 32 metres. To effect this it was at first 
contemplated to drain the adjoining area, and carry out 
the works in dry ground similarly to what had been done 
in the case of the original construction of the dock with- 
out being obliged to use special systems of foundation. 

One of the principal operations was the removal of the 
engine-house and pump-well and the reconstruction of 
same at another site. This operation, as well as that of 
lengthening the dock, was carried out by aid of the 
pneumatic system quite successfully. This r will, 
however, be confined to the description only of the works 
of lengthening the dock. When the general plan of the 
works had been approved by the Public Works Depart- 
ment, the execution of the same was intrus to the 
engineers, C. Zschokke and P. Terrier, under the direction 
of the author on behalf of the Italian Government. 

Construction of the New Portion of the Dock.—While 
the works before referred to were going on, a provisional 
retaining wall was made at the chord of the semicircular 
end of the old dock (i*igs. 1 and 2, page 76) in order to 
sustain the earth on which the foundation caisson was to 
be placed, and permit at the same time the working of 
the remaining portion of the old dock for small vessels. 
The work of demolition of the walls forming the semi- 
circular end was then proceeded with, and stopped at 
nearly 2 metres depth for the side walls, and 1 metre 
for the floor, because of the numerous leakages and 
springs, which rendered the work very expensive. 
The whole space at the back of the retaining wall 
before mentioned was filled up (Fig. 2, page 76), 
and on April 4, 1888, the erection of the foundation 
caisson was commenced. This caisson had to contain 
the whole portion by which the dock was to be pro- 
longed, and consequently had the same dimensions and 
the same form (Fig. 4, page 76). Its greatest length was 
45.158 metres, its greatest width 30.80 metres, its total 
area 1182 square metres. It was divided into five sections, 
each furnished with the necessary wells, air locks, and 
other details necessary for the descent and ascent of work- 
men, for the extraction of materials and the filling of con- 
crete. In the transverse bulkheads openings were worked 
for internal communication between the sections. The 
Figs. 5, 6,7, and 8, on pages 76 and 77, give a sufficient 
idea of the construction of the caisson and of the dimen- 
sions of its various parts. The platform or ceiling in this 
caisson was made with brick arches resting on the lower 
flanges of the longitudinal girders, the whole covered with 
concrete for the total height of the girder itself. 

On July 5, 1888, the erection of the caisson (Fig. 3, 
page 76) was finished, three months after its commence- 
ment. The iron employed in the whole frame, wells and 
air locks excluded, was 260 tons. While the works for 
the construction of the brickwork arches and the concrete 
forming the ceiling and the side walls of the air chamber 
were going on, the caisson showed a tendency to sink 
down more at the centre than at the periphery, owing to 
the compressibility of the earth filling on which it was 
erected, and to the discontinu‘ty of the transverse girders 
in which openings had been made for communication 
between the sections, This produced a rupture in the 
bulkheads in the places where the openings had been left, 
and the fracture of the whole ceiling along the line C D 
EFG (Fig. 10, page 76). The damage was repaired, 
closing up the openings with diagonal beams, so as to 
leave a small passage sufficient for only one man, and 
reconstructing the ceiling brickwork. 

On September 20, the wells and air-locks having been 
put in place, compressed air was introduced in the air 
chamber, and the work of sinkiny began. From that 
time no other casualties worth recording took place, 
ae the soil through which the caisson had to descen 
was heterogeneonsly ae reg of old masonry, hard and 
soft ground, and earth filling. In order to keep a proper 
account of the movements of the caisson, 18 points were 
marked on its top, and every morning their ition 
observed with reference to the mean sea level. The 
greatest difference observed in their level amounted to 
29 centimetres between the points e and g, and was 
caused by an extraordinary escape of air. After the 
construction of the floor and sides of the dock exten- 
sion had been completed, as is shown in Fig. 9, 

e 77, and the caisson had reached 8.68 metres 
ow mean sea level, the weight of the masonry was 


* Paper read at the Maritime Congress, London Meeting. 





no longer sufficient, and earth had to be thrown on 
the floor for a height of about 4 metres. The masonry 
forming the fou..dations of the old engine-house and 
the semicircular part of the old dock, were demolished 
in the air chamber with dynamite. No cartridges weigh- 
ing more than 250 grammes were used, no report being 
heard outside the caisson, nor was any damage detected 
to the works going on. In this way 2000 cubic metres of 
masonry were demolished by the use of 150 kilos. of dyna- 
mite. ? 
On January 17, 1889, six months and ten days after its 
completion, the caisson reached 13 metres below mean sea 
ree and the concrete filling of the air chamber imme- 
diately began. The well openings in the ceiling were 
filled with cement concrete and brickwork laid in cement 
mortar, and three days afterwards the introduction of 
compressed air was stopped. The subsequent settling of 
the caisson was found to beat the point a, 10 millimetres ; 
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ing walls was filled up with sundry materials. In these 
conditions the water between the cofferdams was lowered 
to 4 metres, and a small movable caisson was erected at 
this level, with the necessary implements for its move- 
mentand working (Figs. 11, 12,and13). Its details arefully 
shown in Figs. 14, 15, and 16, page 77. It was furnished 
with two wells and corresponding air locks, one for 
excavation and descent of workmen, the other specially 
fitted for bringing down the hydraulic concrete. The 
bucket-shaft was worked directly by compressed air by 
means of a winch placed outside the air lock. The caisson 
— to a movable car could be moved longitudi- 
nally and transversely over the whole spacsa intervening 
between the old and new floors. 

To prevent silt and sand entering from the outside 
through the interstices at E (Fig. 10), strong wooden 
planks were driven at the extremities of the plane of 
junction, and as soon as the movable caisson was ready 
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at the point wu, 15 millimetres ; at the point g, 11 milli- 
metres. For five months afterwards these same points 
were accurately levelled, and no more settling having 
been detected, the joining of the new portion with the 
old dock was commenced. 

In the excavation and removal of material executed in 
the air chamber 123,486 hours’ work were employed, and 
the material extracted amounted to 15,379 cubic metres, 
giving 8 hours 2 minutes for every cubic metre excavated 
or demolished in the air chamber, and shovelled from the 
scaffolding on to the adjoining ground. Compressed air 
was produced by eight we ages worked by five steam 
engines of the united power of 135 horse-power. The 
power for raising the buckets was given by a sixth steam 
engine of about 18horse-power. Another 18 horse-power 
steam engine worked two Gramme and one Siemens and 
Halske dynamo-electric machines for the illumination of 
the air chamber and working yards. 

Joining the New Part with the Pre-Existing Dock.— 
After the caisson had reached its gee place, the earth 
filling on the ceiling was removed, and its position in 
respect to that of the pre-existing dock was as shown in 
Figs. 11, 12, and 13, annexed. A sea aees retaining 
wall, similar to that constructed at the chord of the sem1- 
circular end of the old dock, was made on the caisson 
ceiling at the distance of nearly two metres from the front 
protecting plate. This plate was left in place for its full 
height at the extremities E for a width of 1.50 metres, 
covering a wall of equal width, forming the continuation 
of the side wall of the dock, while in the central part its 
height above the ceiling was limited to 2.50 metres. The 
space between the central _ of the plate and the provi- 





sional wall was filled up with loosestonesregularly disposed. 
The remaining space between the two provisional retain- 
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for working and the central protecting plate removed, 
water was admitted everywhere and kept in communica- 
tion with the sea, By the aid of the movable caisson afore- 
said, the wholespace between the two provisional walls was 
cleaned up, and the cutting away the remainder of the cen- 
tral protecting plate to a depth of 9.55 metres wasalso done. 
After the caisson had reached this level, a small triangular 
cutting (Fig. 11) was made in the front of the old apron, 
the passages under the caisson sides were closed with 
clay, and with the aid of compressed air the triangular 
cutting aforesaid was kept dry, thoroughly cleaned, and 
filled up with concrete composed of Portland cement and 
broken bricks. Removing the caisson longitudinally, 
the filling up of the cutting was completed in the whole 
length, between the extreme walls, after which concrete 
for the upper part was regularly disposed in two alternate 
layers, each 50 centimetres deep. The side walls were 
similarly completed to their finished thickness of 4 metres 
(exclusive of steps and facework) till the height of 4 metres 
was reached. 

Fifteen days afterwards the whole space between the 
provisional walls was cleared, the movable caisson defini- 
tively removed, and the joining completed with masonry 
laid in Portland cement mortar. During this last opera- 
tion the central part of the provisional wall in the pre- 
existing dock was demolished to admit (in the month of 
October, 1889) the cruiser Fieramosca. The joining of 
the pre-existing part of the dock with the new one being 
successfully completed, the extension was virtually 
accomplished, and the rest of the work went on smoothly, 
no serious leakages being met with. The mortar cones 
employed in all kinds of masonry was composed of five 
parts of Chioma, a slightly hydraulic lime, and six parts 
0 fpozzuolana from St. Paul’s, near Rome. The elements 
were mixed together in a dry state, and the necessary 
quantity of water added, when the mixed mass presented 
a uniform aspect. he joining masonry between the 
old dock and its eg oe part was laid in mortar com- 
posed of 500 kilos. of Theil hydraulic lime with 1 cubic 
metre of Arno sand. The Portland cement employed in 
those parts where it was found necessary, came from 
the kilns of Antella, near Florence. 

Pumping Plant.—The old machinery was fitted in the 
new pumping-house, and only new boilers were pro- 
vided. A new — pump of 80 centimetres dia- 
meter was placed on a platform in the new pump well, 
so that the emptying of the enlarged dock could be ac- 
complished in seven hours.. A new floating gate was 
also constructed by Orlando Brothers at Leghorn. We 
do not give any details of this gate, which was similar 
to those made at Toulon for the Castigneau graving 
docks. The total cost of the works was under 62,000/. 





TTELEGRAPHY IN THE NortH Paciric.—A survey for a 
cable from the shores of California to the Sandwich Islands 
has resulted in a route being chosen from Monterey Bay 
to Honolulu, in preference to a route connecting Point 
Conception, California, and Hilo Bay, Hawaii, as pro- 

some time since. The route selected will require 
the smallest length of wire, and it passes over an even 
ttom, favourable for the protection and preservation of 

a cable, submarine mountains being avoided. 
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THE CONSTRUCTION OF OIL-CARRYING STEAMERS. 


(For Description, see Page 95.) 




























































































































































fo} ; 
Plan in way of Cofferdams r iy Elevation wn way of 
- Side plahnag Deck Plating — ase / Cofferdams 
T rete 5, teens 
Side Stringer / 7 ee : 
eoaog0o0ooocooc0 ceo0o CoO OC O80 eco ooo oo eo ooo 8 OOO / ! ' | 
ha OS SA RR AOE Mk | DC A Rg Hes ! : 
ee Sf / ' ' 
' ; NY 
Brackst to side ' | 
! Eire se x j 
Sturges t ' 
' : ' 
1 Duaphragm Plate 
' i 
t H | 
* | Madde Ya 
t ! 
| ' 
COFFERDAM 
I | Bracket 
; an 
to Keelson 1 — - 
' | 
! ' 
: Diaphragm Plate 
| ! 
| 1 ' 
1} * | 
H I 
' 
| 
Web at Centra line (a) =| R-b ----- +f ..-- : 
! 
atk r 
fs a — 
gf, ' 
fe ' 
Et Diaphragm Plate 
fe ’ ‘, Brapk 
Bracket to Keélson El | . 
fe t ! \"s 
ees ‘Y t t ‘"s 
$s \ ! q 
s 1 ! 4 
ra \ . 
¢f Brackets (b) ' Prackets (b) hs 
. 1 a 4 . 
fe oe ee Oe 
sal 9000000008 0000000 a0)0 7=— = . 
jnr0 0090006 00000090918 | Brosh 4 | Bra 
' Centre keélson opiate oil Tanks Plate ; 
' t ——+f <r oases 
¢ a | \ cmnudiainaiil anes 
“° Brackets (€) Middle Une Bulkhead eaeaiio niet anata 5 % ' 7 
+-—- Ff -— . | ! \ 
Web Pale at Centre line (a) | la edaenteneS a ' } 
— Soe ppo'o cod CO0000 = 1 a I} 
/ tial ac cnciat ace LI } it) if J 
oe _ . N q c ——_x ———__f- 
v 
Elevahen showing Double Tunnel undo Ou lanks 
Transverse Bulkhead. 
‘ 
Section of Double Tunnel under the Bridge House 
Hs Od Tanks aft of Engme space 
0.2 vA° a Onper Deck 
Fig. 20, 4: Cees 
: [eg 
! [oe 
, Bracket - °° 
yy Ort - ie ’ Fu. 23. 
f : je Middle line Bulkhead. Ollak es 
co nggee AA 5 M bine Bulbhead. . a 
Horvxontal Salter S08 COG © OOO OT Te b Bulkhead of Engine Roem. © 
¥ 109 





























3 Stl toer 
e © 
> 
9 ae 
°} 
at 
° 8: Outer Turmeh 
° 
° 
° 
7° -@ 
« 
a Iroer Nowa Outer Turned -- 
° : > 
° 





























J 
LI 











main 





| building industries, the report states that in some dis- 
INDUSTRIAL NOTES. tricts the condition of Guin trades has slightly im- 

Tus returns to the Labour Department of the| proved, though there appears to be little indication 
Board of Trade indicate that ‘‘ the slight improvement of any general or substantial improvement, the propor- 
in the state of employment” referred to in the last | tion out of work being 9.6 per cent. The building 
report ‘‘ has not been fully maintained, and the out- | trades are not quite os hen, but the proportion out of 
look, therefore, is scarcely so hopeful as it appeared a} work is only 2.4 per cent. The furnishing trades are 

- month ago.” The total number of societies reporting not so busy, the unemployed being 4.4 per cent. The 
has risen to 30, with an aggregate membership of paper and printing trades are only moderately busy ; 
329,281. Of this total 19,265, or 5.8 per cent., were in some districts the number out of work is increas- 
out of work, compared with 19,391, or 6.2 per cent.,|ing. The textile trades vary ; the cotton branches are 
shown by the 26 societies making returns last month. | busy, but the woollen and worsted, hosiery and lace 
If, however, the same 26 societies are taken, the per-| branches are rather depressed. The clothing and 
centage this month would be 6.1, as against 6.2 last | boot and shoe trades are not quite so busy. Coal 
month. _ Taking the present year, the percentage out | mining has been bad in the Midlands, Lancashire, 
of work in J anuary last was 10 per cent., at the end of | Yorkshire, and some other districts, but better in the 
June 6.1, or a decrease of nearly 4 per cent. in the first|two northern counties and in South Wales, The 
six months. As regards the engineering and ship-| number of fresh disputes noted during the month was 





71, compared with 87 in May, but many of them were 
unimportant. The largest dispute, in point of numbers, 
was in the worsted weaving trade in Yorkshire. The 
fresh disputes which occurred were—in the mining in- 
dustries, 16; in building trades, 13; textile trades, 
11; clothing trades, 10 ; metal trades, 7 ; and in the 
shipbuilding trades, 6. On the other hand, during 
the month several disputes have been settled which 
occurred in the month of May. 





It is refreshing to note that in the report of the 
Boilermakers and Iron Shipbuilders of this month, the 
returns are far more favourable than they have been for 
a long time past. The opening paragraph says : ‘‘ We 
are pleased to state that shipbuilding orders continue 
to be placed with refreshing regularity, and the pro- 
spects for the second half of the year are steadil 





brightening. In addition to the new contracts whic 
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have come in during the month, there are a good many 
inquiries in the market.” The report then furnishes 
details as to some of the orders booked. On the Clyde 
twenty-nine vessels were launched, representing 24,360 
tons, while orders have been been booked for 30,000 
tons. The work on hand is estimated at 204,000 tons, 
which compares favourably with the same period of 
last year. On the Tees, at the Hartlepools, on the 
Tyne, on the Wear, and at other shipbuilding centres 
there is more work than of late, and the prospects are 
better on the whole. The engineering lraachen are 
also looking up in several of these important districts. 
The total number of members on the funds is 7282, 
as compared with 7889 last month, a decrease of 607. 
Those on the sick list decreased by 17, while those on 
superannuation increased by six. On the whole, there- 
fore, the outlook is encouraging, the percentage of un- 
employed being less by 2 per cent. The most im- 
portant statement in the report is that the general 
agreement with the employers on the apprenticeship 
question has been confirmed by a majority of 12,719 
votes. It appears that the employers generally are in 
accord with the terms of the agreement, only some 
matters of detail being left for settlement by a joint 
committee of the employers and the representatives 
of the society. This will remove out of the way a 
difficulty which has caused a good deal of friction, and 
which threatened at one time to involve the union in a 
great dispute. 





The report of the Associated Ironmoulders for this 
month does not specifically refer to the state of trade, 
but the total number on idle benefit was 833, out of a 
total of 6306 members. There were, however, 351 
other members who had been idle for some portion of 
the time, though not long enough to come on the 
funds. The total returned as being in full work was 
4024, exclusive of members in England and abroad, 
and 248 on the superannuation fund. The increase of 
orders for vessels on the Clyde will help to restore 
activity in this branch of trade. The society has now 
completed its ballot on the eight-hours question, the 
vote being quite the opposite of that given on the last 
occasion. ‘There was then a majority against the eight 
hours, now the majority in its favour is 1683. Still 
more significant is the vote on the question as to 
whether the eight-hours day is to be obtained by trade 
union effort or by Act of Parliament, the majority in 
favour of the latter being 1401. On the former occa- 
sion the idea of legislative enactment was scouted. 
The tide in favour of legislation has set in all along the 
line, even with the older unions. But few of them 
realise the difficulties of legislative enactment. Even 
the Mines Eight-Hours Bill can get no further than the 
second reading. It has not even got into Committee, 
as a formal stage. 

In the Edinburgh district of Scotland more work is 
in prospect for the ironmoulders, though the propor- 
tion out of work has been large during the past month, 
the total being 16 per cent. In the Aberdeen district 
the condition of trade is bad, not only for the moulders, 
but for nearly all branches of the iron and steel in- 
dustries. In the Glasgow district the reports vary 
somewhat, but for the most part trade has been dull. 
In the Dundee district things are very dull, many 
being out of work. The reports generally from those 
centres represent the least favourable aspect of trade, 
which a broader survey helps to correct as to the out- 


look. 


The engineering trades in the Lancashire districts 
manifest little change. If anything, there isa very 
slow recovery, but it is so quiet as to be almost imper- 
ceptible, and the coal crisis may interfere with the 
little progress which has been made. The heavy 
stationary builders are for the most part well employed 
and fairly well off for orders. In most of the other 
branches the orders come in very slowly. Machine 
toolmakers are but moderately off for work, it being 
exceptional where they are kept going more than from 
hand to mouth. The Leemeative ranch is very slack. 
Boilermakers are moderately supplied with work, 
but they are less busy than they were some time ago, 
and fresh orders come forward but slowly. The general 
run of engineering establishments, with few excep- 
tions, are but indifferently supplied with work. Takin 
the Manchester district, the engineering trades | 
cognate branches are tolerably busy. Only about 
3 per cent, of the engineers are unemployed, and 
the metal workers are better off for work, so much 
so that the state of the sheet trade is described as 
good. Inthe Liverpool district, trade in all branches 
of the iron and steel industries is somewhat improved. 
In the Oldham and Bolton districts the percentage of 
unemployed in the engineering industries is not large, 
but trade is quiet, very little overtime being worked. 
There are no serious disputes in any district in con- 
nection with any branch of engineering or cognate 
industries, The iron trade is flat as compared with 
the slight improvement recently noted ; the coal crisis 
is affecting the tone of the market seriously. The 
finished iron trade is still depressed, and there has 








been no further improvement in the steel trades. 
Altogether there is some uncertainty, and less inclina- 
tion to speculate than there was. But the staple trades 
of Lancashire are better than they have been. 


In the Sheffield and Rotherham district a better 
feeling is manifest in the iron and steel trades ; con- 
sumers have been buying more freely and readily, 
probably in anticipation of higher prices and a scarcity 
of material, owing to the coal crisis. In the Leeds 
district the engineering and cognate trades, and the 
iron and steel industries, are a little better employed 
than they were. 








In the Cleveland district there has been a firmer 
tone, and prices are stronger than they were. The 
finished iron trade is slack, and the men are under a 
three months’ notice to terminate the wages scale that 
has been in force for four years. The object of the 
notices is to rearrange prices, in consequence of 
changes in method owing to improved machinery, 
The reductions in the wages of the shipbuilders and 
others, which have been accepted at Hartlepool and 
other places, have now been agreed to at Stockton 
and Middlesbrough, except by the ship-joiners. There 
have also been one or two disputes in the district by 
the smiths’ strikers and the labourers. 





The reports as to the state of trade in the Wolver- 
hampton district vary somewhat. The labour repre- 
sentative to the Board of Trade represents the iron 
trade as very depressed ; very few firms are fully em- 
ployed, and many of the men are idle. Other reports 
speak of improvement, while the outlook is described 
as being generally of an encouraging character. Cer- 
tainly the specifications for the completion of old con- 
tracts are coming in briskly, and some good orders 
have come in from Australia and South America for 
galvanised sheets, bars, and hoop iron. Makers of 
railway stock have also received some good orders, 
and the wheel trade and the wrought-iron tube trade 
show signs of greater activity. The improvement also in 
engineers ironwork, boilerwork, bridgework, and hollow 
ware cast work is also well maintained, and there are 
signs of greater activity in the heavy iron foundry, 
edge tool, iron hurdle, and wire fencing trades. The 
engineers also are fairly busy, with only a small per- 
centage of unemployed. On the whole, trade is fairly 
good, and possibly it will be maintained if the coal 
crisis is averted in Staffordshire. 


In the Birmingham district some of the local trades 
are rather depressed ; the worst being the jewellery 
branches, and the cabinet brass foundry branch is 
rather dull, Engineers and machinists are fairly well 
employed, although some firms are rather short of 
orders. Bedstead makers are well employed, the 
wrought-iron tube trade is busy, and the tinplate 
trade is good. Metal rolling mills and the wire mills 
are on full time, and wire-workers are busy. The 
general hardware trade is improving, and there is a 
tolerable demand for plumbers’ work. There is also 
a large demand for heavy castings at the foundries. 
On the whole, trade is fairly good in most branches, 
including railway work, wagons, and rolling stock. 
There is still some depression in the nut and bolt and 
nail and chain trades, otherwise things have generally 
improved in the district. No serious disputes exist in 
any branch of trade; in some the men are perfecting 
their organisations. The outlook is also brighter in 
general. 

The trade outlook is rather dark in the boot and 
shoe trades, the probability being that an extensive 
lock-out will take place, in spite of the fact that a 
board of conciliation and arbitration exists in the 
trade. For a considerable time some friction has 
been caused by a small section who have been always 
adverse to arbitration, but the executive of the union 
have generally carried the day. But the disputes that 
have arisen have caused a good deal of irritation both 
in the union and among the employers. Unless some 
modus vivendi is ieand, a great lock-out will take 
place at the end of the present week. But so much 
has been done already by arbitration, that possibly a 
settlement may still be effected. 





The Amalgamated Society of Engineers have deter- 
mined to put in force the rule against overtime, to the 
dismay, probably, of some of the men in the Cardiff 
district. It is said that when trade is brisk the men 
work there from 90 to 100 hours per week; now no man 
is to work more than 74, while the normal hours per 
week are 54; so that overtime to the extent of 20 
hours may still be worked, or at the rate of 81 days 
per week ; and this, too, while agitating for a legal 
eight-hours day ! 





In Relfast, Dublin, and other parts of Ireland trade 
is fairly good, especially in those places where engi- 
neering and shipbuilding are carried on. Only about 
34 per cent, are unemployed. In the building trades 





only 1 per cent. are out of work ; in some other trades 
they average only 1.9 per cent. The average out of 
work in forty-four unions is only 1.7 per cent. 





The London Trades Council have taken up the fair 
wages question in Government contracts, which the 
men in some trades allege is not carried out in accord- 
ance with the resolution of the House of Commons as 
to the trade union rates of wages. It is said that the 
expression, ‘‘current rates,” is not interpreted to 
mean the union rates, hence some dissatisfaction. 
The council proposes to send a deputation to the 
Government upon the subject at an early date. The 
Arsenal men are demanding the eight hours. 





There are some elements of uncertainty about the 
dispute in the coal trade that give rise to ingenious 
speculation. For example, it appears that in the 
formal notices given to the men there is no mention of 
a 25 per cent. reduction, whereas the resolutions 
adopted at the Westminster Palace Hotel distinctly 
mentioned 25 per cent. But the omission of the 


/amount may have been intentional by the coalowners, 


so as to apply the resolution as to arbitration adopted 
at the same meeting. Again, the men assume that 
there is great division in the ranks of the employers, 
and that consequently the dispute will be partial rather 
than general. ‘That there is likely to be a few defec- 
tions seems certain; but whether they will be likely to 
assume the proportions anticipated is very doubtful. 
The nearer we approach the time for the expiry of the 
notices, the more probable is it that the dispute will be 
on an enormous scale, extending generally all over the 
Midlands (except Staffordshire), Lancashire, Cheshire, 
Yorkshire, and the Forest of Dean. South Wales 
rather expects a harvest, as the majority at least of the 
pits will be in full swing. They have suffered the re- 
duction under the sliding scale, and they have nothing 
more tofear. It is expected that some trouble will 
arise in North Wales, but the extent is uncertain. 

The Northumberland miners have resolved by a 
majority of about three to one against coming out on 
strike in conjunction with the federation men, although 
the former body joined the latter only a short time 
ago. The federation fully expected that the Northum- 
berland men would take part in the strike. They will, 
however, doubtless pay their proportion to the strike 
fund, as they are part and parcel of the federation. 
The price of the best Northumberland steam coal is 
quoted at 9s. 6d. per ton, but this is 2s. per ton above 
the best steam coal in Scotland. 

In Durham the men appear to be somewhat divided, 
but there is very little reason for the Durham men 
joining in the strike, as the notices do not affect 
them, and striking out of sympathy is not popular 
with the older and better informed unionists. Besides, 
the Durham miners still remember that during their 
three months’ strike the Yorkshiremen increased their 
output greatly, though they did contribute largely to 
the strike fund. 

The Scottish miners expect a bit of a harvest over 
the federation strike, so they have given notice of an 
advance in wages, soas to get back some of the amount 
of recent reductions. The best Scotch steam coal is 
quoted at 7s. 6d. perton. A strike at the present 
moment for an advance of ls. or 6d. per ton would 
raise the price, and thus help the federation in their 
great struggle. 

The South Staffordshire mineowners met to consider 
the situation, and some proposed to give notice of 25 
per cent, reduction. But others disagreed, and the 
conference broke up without any decision being 
arrived at. Possibly, therefore, the proposed reduc- 
tion will not be insisted upon at present in Stafford- 
shire. 

In the Forest of Dean the men are already virtually 
in some cases, in other instances really, on strike 
against the proposed reduction. It is expected that 
the Somersetshire miners will take part in the strike. 
In Yorkshire, Lancashire, Cheshire, Nottinghamshire, 
Derbyshire, and Leicestershire, it is expected that 
the struggle will be general, acute, and prolonged. 
The men appear to be quite fervid in their desire to 
be in the struggle. But as we get nearer to the 
critical point, the leaders for the most part are more 
grave. It looks as though 200,000 men at least will be 
thrown idle. This will mean 100,000/. per week, at only 
10s. per week each man, or 50,000/. at 5s. per week. 
The situation is critical and grave, in every sense of 
the term, and it is to be hoped that, even at the last 
moment, some mode will be found by arbitration or 
conciliation to avert the stupendous struggle. The 
path is open; the coalowners left it open; will the 
Birmingham conference solve the problem ? 








An Irattan Tunnet.—The piercing of the Borgalle 
Tunnel, in Italy, has just been completed. The tunnel 
occurs on the Parma and La Spezzialme. It is five miles 
long, 20 ft. high, and 25 ft. wide. It will accommodate 
a double line of rails, and its total cost will be about 
1,520,000/. The line is expected to be open for trattic 
before the close of the year. 
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OI[L-CARRYING STEAMERS. 


On Points of Interest in the Construction and Repair of 
Vessels Carrying Ou in Bulk.* 

By Mr. B. Marre tt, Chief Surveyor to Lloyd’s 
Registry of Shipping, Vice-President. 
(Concluded from page 67.) 

In addition to the vertical stiffening it has been found 
desirable to fit horizontal stiffeners in a line with those 
on the transverse bulkheads, and Fig. 20, page 93, shows 
the method adopted of connecting the horizontal stiffeners 
at the corners of the tank. 

In some of the earlier vessels the tops of the stiffeners 
to the middle-line bulkhead were left unbracketed at the 
ends. A comparatively weak line was thereby caused at 
the tops of the stiffeners immediately below the beams. 
The effect of this faulty arrangement was soon apparent. 
A repetition of pressures, alternately on one side and 
then on the other, set up a motion of the bulkheads about 
this weak line, along which the plating fractured. As 
indicating the excessive strain brought to bear on these 
bulkheads, it may be mentioned that in one case the 
working had proceeded to such an extent that the bulk- 
head was bodily torn out of place, and was found at the 
end of the voyage lying on the floors of the vessel. 

In dealing with these brackets at the ends of the 
stiffeners, it is well to remember that, in order that they 
may be effective, the stiffener should be held by them 
absolutely rigidly, and, when this is the case, the bending 
moment at the bracket is greater than at any point of the 
stiffener. Small brackets will not be sufficient to with- 
stand this stress, and straining will occur at these parts 
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oil tanks would have floated to the top, from where it 
could have been drawn off, or, if it evaporated, the gas 
would have escaped into the open air. 

The par tee forming the cofferdams should be 
stiffened by angles, and the two bulkheads tied together 
by a series of plates attached to the stiffeners, witb a 
space equal to the breadth of the plates between con- 
secutive plates ; a series of these plates to be fitted in 
way of the middle-line bulkhead and the side and bilge 
keelsons. The side stringers also should be extended 
through the cofferdams by plates of the same thickness 
extending to the inner edge of the bracket plates con- 
necting the stringers to the bulkheads (Figs. 21 and 22, 
on page 93). 

In some instances, where the engines were placed 
amidships, thereby requiring a shaft tunnel to be fitted, 
the tunnel was cane: doubles inner one being made 
gastight—and an external one being formed, having a 
space between the two of about 18 in., this space being 
ventilated by ordinary cowl ventilators, 

Considerable risk was found to exist when this 
arrangement was adopted, as the inside tunnel was open 
to the machinery space, thereby allowing the escape of 
any oil or gas which might find its way from broken or 
leaky rivets, or other causes, into the intermediate space, 
and subsequently through the inner tunnel into the 
engine-room. It was also found that great difficulty and 


danger existed in entering the confined space between the 
tunnels when necessary for repairs, where an accumula- 
tion of oil and gas might exist, if a leak had taken place 
in the outer or oil-tight tunnel, as has been the case. 
These circumstances led to the abandonment of this 
practice, and the later vessels, where the engines are 
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point of great importance that the internal arrange- 
ments should be such that clearing the tanks from gas 
can be readily effected. To absolutely clear the tanks of 
petroleum will probably be impossible, as small quan- 
tities must inevitably find their way at the backs of the 
frames, laps, and butts of plating, &c. To minimise this 
as far as possible, the framing should be of a simple 
character, too of the nature of cellular construction 
being avoided. 

It is worthy also of consideration whether it would not 
be advisable to cut a manhole in way of each tank in the 
bottoms of these vessels for the purpose of clearing and 
exhausting explosive gases. I see no objection to this 
plan being adopted, if great care is taken in securing the 
manhole covers to make them perfectly oil or water tight, 
to insure which there is no practical difficulty. 

Where, as is often the case, the oil tanks are below the 
main deck, and trunks for oil are constructed at the 
middle line in the ’tween-decks, it is usual to cut the frames 
and reversed frames at the main deck to secure oil-tight 
work. In order to preserve the transverse strength at 
this part, the frames in the ’tween-decks should be con- 
nected to the main deck stringer plate by bracket knees 
fitted to every frame. The main deck stringer plate 
should be connected to the outside plating by an angle of 
the same size as fitted at the gunwale, and double riveted 
on each flange, as shown in Fig. 25. 

Where a continuous expansion trunk is fitted in the 
*tween-decks for carrying oil, it is very necessary that it 
should be strongly constructed, as there will be increased 
stresses at this part, due to the movement of the oil, which 
will not usually extend to the top of the trunk. The flat 
sides and angles at the decks consequently require to be 
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if the strength and rivet connection of the bracket do 
not bear a proper proportion to the strength of the 
stiffener to which it is attached. 

So many failures have occurred owing to brackets being 
either toosmall, or not being fitted at all, or inefficiently 
riveted, that I feel it to be necessary to strongly draw 
attention to this matter. 

The necessity of fitting cofferdams to divide the oil 
tanks from the engine space and other parts of these 
vessels appears to be generally recognised. Where the 
machinery is fitted aft, a cofferdam should be fitted at 
each end of the space devoted to oil cargo, and carried to 
the extreme height of the upper deck; and, where the 
machinery is fitted amidships, cofferdams are required 
at each end of the vessel, and before and abaft the 
machinery space. These spaces should extend to the top 
height of the vessel, and should not be pierced by door- 
ways in the ’tween-decks, unless the bottom of the door- 
way be at least 18 in. above the ’tween-decks. In such 
cases hinged doors should be fitted, to be screwed up oil- 
tight when the vessel is filled with oil. 

To obtain immunity from danger from this cause, 
these cofferdams should be filled with water. By this 
means the cargo holds are completely separated from the 
machinery space, and from the storerooms at the fore 
end. A much discussed case of explosion on an oil 
steamer was caused by oil leaking from the foremost oil 
tank into a water tank from which no efficient means of 
ventilation existed. As a result, an explosive mixture 
accumulated in the tank, and ultimately exploded. It 
is considered that no line of oil pipes should be connected 
with pipes in communication with water-ballast tanks. 

* In a more recent case, oil presumably leaking from the 
trunk in the ’tween-decks, from greater expansion than 
provided for, or from other causes, found its way through 
the doorway in the bulkheads into a coal bunker, and 
caused the destruction of the vessel by fire. A coffer- 
dam filled with water, and extending to the upper deck 
the full width of the vessel, would have prevented these 
disasters, as any oil escaping into the cofferdam from the 





* Paper read before the Institution of Naval Archi- 
tects, 


ESE: a Ee 





placed amidships, are constructed with a single tunnel, 
which is completely shut off by a ‘‘cofferdam” from the 
— and boiler space. 

he single tunnel, the best form of which is circular, is 
substantially constructed with thicker plating and made 
oil-tight, and an oil-tight trunk extending to the upper 
deck is fitted at each end to afford means of readily 
entering and leaving the same. 

The tunnel is efficiently ventilated by large cowl venti- 
lators placed on the trunks referred to, and a provision is 
also made for artificial ventilation by fitting a large per- 
forated pipe along the bottom of the tunnel and carried 
to the upper deck, in communication with a fan. A 
steam jet is also arranged for use in the event of the fan 
frcm any cause being unworkable (Figs. 23 and 24). 

It is jay | desirable that, before oil steamers are 
handed over by the builders, the compartments should 
be crucially tested to ascertain whether they are capable 
of withstanding the stresses which are brought upon 
them when the vessel is loaded. Should any leakage 
take place from a loaded compartment, especially when 
the vessel is in water ballast, and some of the compart- 
ments are empty, the result may be very serious, as, the 
surface falling below the deck, violent motion is set up 
in the water, inducing stresses, in some cases, that no 
ordinary vessel could be expected to withstand. 

But, even where no leakage occurs, the stresses due to 
the rolling and pitching motion of a vessel at sea, are 
much in excess of the still-water stresses. This being the 
case, the minimum test which it is considered desirable 
to require is that due to a height of water not less than 
12 ft. above the maximum height of the oil or water that 
is likely to be carried in the compartment, or, in other 
words, 12 ft. above the top of the oil tank. This rule 
has been adopted by Lloyd’s Register for some time 
past, and has been found to give satisfactory results. 

As in the lifetime of any vessel it is almost a certainty 
that repairs on a greater or less scale will require to be 
carried out, it is desirable in the design of an oil vessel 
that provision should be made to render the work as safe 
and simple as possible. As several terrible disasters 
have occurred through the presence of oil or oil vapour 





in tanks in which repairs were being executed, it is a 





considerably strengthened, or leakage will probably occur 
at these parts. 

_The knees to the deck beams forming the crown of the 
oil tank should also be of increased size, say, three times 
the depth of the beam, and the spacing of the rivets con- 
necting the knees to the frames should not exceed five 
diameters from centre to centre. 

To further secure the efficiency of the oil tanks, it has 
been found necessary to fit quarter pillars, or ties of 
channel or other section, bracketed to the floor plates and 
deck beams. 

In the foregoing remarks I have indicated the salient 
points which experience has shown it is desirable should 
receive most careful attention in the construction of the 
description of vessel referred to. At the same time, after 
producing such vessels in all respects sufficiently stron 
and efficient to do the work required of them, failures wil 
still occur, unless they are intelligently loaded and navi- 
gated. It is not an uncommon practice, due to the neces- 
sity of proper trim, when these vessels are loaded with 
water ballast, instead of filling consecutive compartments, 
so that thestresses would be uniformly distributed, to leave 
pons § one or more compartments near the middle of the 
vessel. The unnecessary local strains thus brought on the 
structure might be avoided if such vessels were properly 
designed, so that they would be in the required trim when 
the consecutive tanks were filled. Or this might be 
obviated if the owners were not, in some instances, 
anxious to carry aslittle water ballast as possible, in order 
to reduce the expense attending the filling and emptying, 
and to insure a faster passage with a vessel drawing a less 
draught of water. Again, it has been often urged that 
much of the damage these vessels have sustained has 
been owing to the very objectionable practice of running 
up an empty tank when a vessel was at sea encountering 
rough weather. The enormous strains occasioned by a 
heavy body of moving water, under the circumstances re- 
ferred to, have been vividly placed before those navigating 
such vessels, but it is well known that in many instances 
the practice is still maintained. The prospect of making 
@ quick passage with a comparatively light vessel may be 
thought by some to be worth the risk of being compelled, 
on account of deficient stability, or to alter the trim, to 
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run up an additional tank, when the vessel is at sea; but 
it is thought that the large sums likely to be involved in 
having to repair damages resulting from such heedlessness 
will not eventually be to the benefit of the owners of those 
cil-carrying vessels. In view of the manner in which 
they are constructed, with a large number of divisional 
bulkheads, the risk should be reduced to a minimum. 

Whilst, however, underwriters are called upon for large 
sums to repair these vessels, occasioned, in many in- 
stances, by the recklessness referred to, it is to be feared 
the outlook is not very promising that underwriters will 
be enabled to see their way to reduce the premiums on 
vessels engaged in this trade, whilst such a practice of 
running up large tanks at sea is continued. 

Tt has often been said that, in view of these vessels 
being divided to such an extent by transverse and longi- 
tudinal bulkheads, the risks of foundering must be con- 
siderably diminished, and that, therefore, the premiums 
of insurance should be less. : 

This, doubtless, is the case as regards total loss from 
collision or similar causes, but the heavy claims which 
have been made on underwriters in consequence of repairs 
necessary through faulty construction, and exceptional 
strains brought on them by moving water or oil, do not 
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warrant underwriters in accepting a discriminating lesser 
premium ; and, until the unnecessary risks of damage re- 
erred to are obviated, or provided for, it is thought that 

the exceptional premiums now asked will be continued. 

Under these circumstances, it is gratifying to be able 
to say that the experience now gained, and the desire of 
the owners and builders of vessels engaged in this trade 
to insure efficiency, have reduced such additional risks, 
as regards construction, to a minimum, and it only re- 
mains that such vessels should be intelligently managed 
and navigated to dissipate any fears that unnecessary 
risks are incurred. 

The question of the best position for placing the engines 
in oil-carrying vessels has recently received considerable 
attention, and a few words on this point in conclusion 
may not be out of place. When vessels were first built 
for carrying oil in bulk, it was thought that danger would 
arise from the probability of gases given forth comin, 
into contact with the sparks or flame from the funnel, i 
the engines were placed amidships, as in ordinary cargo 
vessels. This led to the engines being placed in the after 
end of the vessel, as was formerly done in coasting coal- 
carrying vessels. Several cargo vessels having the engines 
amidships, as usual, were subsequently converted into oil- 
carrying vessels, and have now been running sufficiently 
long to enable a comparison to be made of the relative 
= of the two plans. (See Figs. 1, 2, and 3, on page 65 
ante, 

It may be pointed out that this problem, as regards 
vessels carrying oil in bulk, is different in some respects 
from that of vessels carrying mene A cargo. It has already 
been shown before this Institution that the large quantity 
of ooal necessary in the earlier steam vessels, wherein the 
consumption reached 4 lb. per indicated horse-power per 
hour, made the trimming of vessels with engines placed 
aft a most difficult subject, owing to the great varying 
weight aft, caused by this large consumption. This diffi- 
culty, in fact, led to the almost entire abandonment of 
the system, and the general practice of placing the engines 
amidships. 

The objections to the latter arrangements are as follows, 
viz. : 

1. Increase of first cost. : 

2. Increase of weight, and a corresponding decrease in 
cargo-carrying eapacity. 

twas of labour in maintenance, due to the greater 
number of bearings requiring lubrication. 

4. Owing to the weight of engines and boilers, &c., 
being ee less than the displacement of the 
vessel over the length between the machinery space 
bulkheads, and consequently the weight in the holds 


being greater than the corresponding displacement, it has 
been alleged that there is a permanent hogging moment, in 
still water, in vessels wherein this arrangement is adopted. 

As regards vessels carrying petroleum, however, the 
last objection has no weight, for, where the engines are 
placed aft, the weight of the midship portion of the vessel 
when the tanks are full is greater than the corresponding 
displacement, and consequently these vessels are subjected 
to a constant sagging moment in still water. For pur- 
poses of comparison, therefore, the question of straining 
need not be considered, and it is only necessary to con- 
sider whether the additional first cost, and less cargo- 
carrying capacity of the vessels with engines amidships, 
are compensated for by the facility in trimming the 
vessel which this type possesses. 


List of Vessels Constructed for “‘ Carrying Petroleum in 
Bulk,” and Classed in Lloyd’s Register of British and 
Foreign Shipping. 

















| 
Gross |When| Position of 
Name. Tonnage. |Built.| ©88- | Machinery. 
Steel s.s. Allegheny as 2914 1890 100A1 Aft. 
a American --| 3897 1892 100A1 * 
»  Apscheron {ex 
ia. oa. ay ot RES i RST ODA A 
Steel s.s. Aras = --| 8210 1893 | 100 Al < 
ee Astral 2249 1889 | 100 Al ip 
» Attila -| 2141 | 1889 | 100 A1 
Iron 8.8. Bakuin .. --| 1669 1886 100 Al ee 
Steel s.s. Baku Standard..| 3708 1893 | 100A 1 a 
na Bayonne.. e-| 8204 1889 | 100A1 4 
” Bremerhaven ..| 3393 1890 | 100A 1 aR 
ah Broadmayne (ex | 
Oka) «swe ~~ ee} = 8095 |: 1888 | 100 A - 
Steel s.s. Charlois .. «| 2744 1888 | 100 A 1 Si 
» Chester .. «| 2834 1888 100 A1 a, 
Iron 8.8. Chigwell .. --| 1824 1883 100 A1| Amidships 
Steel s.s. Ciudad de Reus 1899 1893 | 100 Al Aft 
» Clam .-| 3552 | 1893 | 100 A1 pa 
» Conch .. .| 3555 | 1892 /100A1 4 
o- Delaware --| 8855 1893 | 100 Al a 
»  Elax .. ..| 4100 | 1898 | 100A1 x 
»  Etelka ..  ..| 2373 | 1892/100A1 
. Henri Rieth .. 2265 1893 | 100 Al z 
*» James Brand ..| 3907 1893 | 100 Al & 
a Kura ~ e-| 2872 1889 | 100 Al 2 
Steel barquentine La 666 1893 |100 A1| Sailing 
Viguesa | vessel 
Iron s.s. L’Oriflamme ..| 3328 1892 | 100 A1| Amidships. 
Steel ,, Looch .. 1446 1886 | 100 Al Aft. 
Iron and steel s.8. Luciline| 3319 | 1893 | 100 A 1| Amidships. 
Steel s.s. Manhattan --| 3300 1889 | 100 Al Aft. 
Iron s.s. Marquis Scicluna| 1599 1883 | Al *1 Amidships. 
5, Mineral (ex Charles | 
Howard) .. .. —..|._—-«:1304—-| 1866 | 90A1 me 
Steels.s. Murex .. mel 564 1892 | 100 Al Aft 
» Northern Light, 3893 1893 | 100 Al ie 
Ocean .. ..| 2835‘ | 1888 | 100A1 i 
Iron 8.8. Petriana .. -.! 1672 1879 | 100 A1| Amidships 
Steel s.s. Prudentia --| 2730 | 1889 | 100 Al Aft 
Re Rion oe --| 2186 1889 | 100 Al “s 
» RockLight ..; 3225 | 1889 | 100A1 se 
Iron 8.8. Robert Dickinson; 2100 1881 | 100 A 1| Amidships 
Steel s.s. Spondilus oo} 4199 1893 | 100 Al Aft 
as Suram .. a 3303 1893 | 100 Al pm 
Iren s.s. Titian(ex Colbert)) 1249 1870 | Al, 1 | Amidships 
»»  Tancarville --| 2836 1889 | 100 Al Aft 
Steel s.s. Trocas .. --| 4129 1893 | 100 Al os 
a Turbo... on 4134 1892 | 100 Al o 
Iron s.s. Vindobala «-| 1865 1879 | 100 A1/ Amidships 
Steels.s. Wild Flower .. 2657 1889 | 100 Al Aft 
a Willkommen ..| 38126 1887 | 100 Al se 


Total number of vessels built ne ai ae 47 
Vessels under construction to class 100 Alin Lloyd’s 
Register of British and Foreign Shipping, in addi- 
tion to the above list.. ee we aK i ole 17 


Grand total .. at kas ae 64 





Considering the case of a vessel designed by Mr. D. J. 
Dunlop, who has had considerable experience in dealing 
with tank steamers, it appears that in a vessel carrying 
4200 tons of oil, if the engines were placed aft, from 160 
to 180 tons of water ballast would be required on her 
arrival at port of discharge, to bring the vessel to an 
even keel; while, if the machinery were placed amidships 
in the usual relative position, 40 tons only would be re- 
quired for this purpose. When the vessel returns in 
ballast, this water aft must be pumped out to restore the 
vessel’s trim, and therefore the additional cost of working 
such a vessel with engines placed aft is that of pumping 
out some 130 tons of water ballast per voyage, which is 
far more than balanced by the freight of cargo (viz., 
about 70 additional tons) carried. 

At the same time, in making the return voyage in water 
ballast, such a vessel with engines amidships has a de- 
cided advantage, as she can be brought to a seaworthy 
trim with a less weight of water ballast, and with less 
liability to strain, owing to the more even distribution of 
the ballast required. 

Structurally, therefore, it appears that the vessel with 
the engines amidships is the better vessel, whilst the 
advantages as regards trim, in cases where vessels are re- 
quired to discharge portions of the cargo at different 
ports, are found to be very great. At the same time, it 
1s @ question whether the commercial advantages of 
placing the engines aft in vessels trading alone from one 
port to another will not be found to be too great to be 
given up 7 owners, especially as experience has, we 
think, enabled us to now construct these vessels capable 
of oe withstanding the increased structural 
strains to which vessels so arranged are subjected. 

It may be mentioned that a shipowner who owns 
several of these vessels, portions of the cargo of which 
have to be discharged at different ports, finds, from actual 
experience of their a the arrangement of 
having the engines amidships much more advan- 





tageous. 


Having, therefore, indicated some of the advantages 
and disadvantages oe Se adoption of the two 
systems, it is felt that it must be left to the shipowner to 
select, from his practical experience, whichever arrange- 
ment is most suitable for the particular trade intended, 
viz., the ports—if more than one—at which cargo has to 
be discharged. 





WATER-TUBE MARINE BOILERS. 


On the Present Position of Water-Tube Boilers as Applied 
for Marine Purposes.* 


By Mr. J. T. Mitton, Chief Engineer Surveyor to Lloyd’s 
Registry of Shipping, ember of Council. 

At the "agg time the boiler question is attracting 
considerable attention amongst marine engineers, who 
have by no means arrived at a unanimous conclusion as 
to the types of boilers which best satisfy the peculiar 
requirements of different classes of vessels. To see that 
this is so, we have only to look at the plans adopted in 
different vessels, having presumably the same require- 
ments, to find great divergency of practices. For in- 
stance, in the war vessels of our own and foreign coun- 
tries we see large vessels, which may have to keep the 
sea for long periods, in some cases fitted with ordinary 
tubular boilers worked with the closed stokehold system 
of forced draught, and in others with water-tube boilers 
worked with natural draught; while in another case a 
reference to our own Transactions will show that a com- 
bination of ordinary cylindrical and locomotive type 
boilers has been adopted. In smaller types of ships 
which may not be required to be continuously under 
steam, we find vessels having apparently similar require- 
ments fitted in some cases with ordinary cylindrical 
boilers, in others with the locomotive marine type, while 
in some water-tube boilers of peculiarly light construction 
are used. 

Turning to merchant vessels, we find some passenger 
steamers of great speed fitted with ordinary boilers work- 
ing under natural draught, others employing different 
forms of forced draught with the same type of boilers, 
while in still other cases water-tube boilers are used. 
Again, while most cargo vessels are fitted with boilers 
working under natural draught, several are fitted with 
forms of forced or induced draught, some using only 
plain boiler tubes, while, on the other hand, Serve 
tubes are not uncommon. 

In view of this divergency of practice it is thought that 
it would be interesting to draw attention to, and to put 
on record, what is being done at the present time with 
water-tube boilers, especially in view of the fact that, 
owing probably to prejudice arising from the failures 
several years ago of a few unsuccessful types of these 
boilers, their use in British vessels has till very recently 
been confined to a few torpedo-boats, or to vessels of 
similar class. It is proposed, therefore, in this paper to 

ive a statement of some cases in which water-tube boilers 

ave been successfully used, and in which they may be 
fairly said to have = out of the experimental stage, 
and also to give a short description of the various types 
of boilers employed. 

It is well to bear in mind that the objects aimed at in 
designing boilers for different classes of vessels may be 
entirely different, and to remember that the success or 
otherwise of any design should be judged from the way 
in which it fulfils these special objects, and not from a 
point of view of general utility for all purposes. As an 
extreme instance, it is evident that a boiler which would 
give satisfactory results in a cargo vessel would not be of 
much service in a torpedo-boat. 

The use of water-tube boilers, instead of those of the 
ordinary types, has generally arisen from the desire of 
obtaining some or other of the following advantages. 
The relative importance of these not always being the 
same, has no doubt led to the various designs being 
adopted in different cases. 

1. The means of obtaining higher working pressures 
than are practicable with ordinary boilers, owing to the 
excessive thickness of plates which would be necessary 
both for the shell and also for the heating surfaces. 

2. Economy of maintenance due to the comparative 
ease with which in some designs every part of the boiler, 
both external and internal, can be examined and cleaned, 
and if necessary renewed, it being with some types pos- 
sible to entirely reboiler a vessel without opening decks, 


c. 

3. A decrease of space required, and also of weight of 
boilers and accessories necessary for producing a given 
power, or an increase of power obtainable with a given 
weight and in a given space. 

4. It is also generally claimed for all classes of water-tube 
boilers that they are less liable than ordinary boilers to 
derangement or damage through accident or neglect ; 
and also that, even in the case of rupture, the damage 
which would result would be much less than with ordinary 
boilers, owing to the much less quantity of water they 
contain. 

There is one important point—viz., ‘‘ durability,” which 
is indirectly included in the Condition 2, as to whic 
experience is at present deficient. Although in special 
cases ordinary boilers have been replaced within two or 
three years, it is well known that few have become worn 
out in less than ten or twelve years, when treated with 
ordinary care, while many cases are within our know- 
ledge of such boilers being now in use after twenty years’ 
service. It is obvious that no such record of service can 

et be obtained of water-tube boilers in general, although 
engthened experience has been obtained with some 
special kinds. 
Turning to actual cases of the use of these boilers, we 
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must frankly admit at the outset that we are indebted for 
our experience to the French engineers, who successfully 
used these boilers before they were placed in any British 
vessel. In the French Navy they are not looked upon as 
experimental, for, according to the ‘‘ Carnet de ]’Officier 
de Marine,” edited by Mons. Léon Renard, it appears 
that the whole of the French war vessels which are now 
being built, or which have been lately finished, are, or 
will be, furnished with water-tube boilers. Those in the 
larger vessels are either of the Belleville or the Lagrafel- 
D’Allest types, these being employed in about equal pro- 
portions, while in smaller and lighter vessels boilers of 
the Oriolle, Du Temple, Normand, Thornycroft, and 
similar types are used. 

It appears that so long ago as 1879, the despatch vessel 
Le Voltigeur was fitted with Belleville bollers. She has 





of these vessels is engaged in general trade, the latter is 
running regularly between Europe and South America. 

In 1884 the then new steamer Ortégal, of 3570 tons, 
belonging to the Messageries Maritimes Cie., was fitted 
with compound engines with cylinders of 36 in. and 64 in. 
by 42 in. stroke, and with Belleville boilers. The s,s. 
Sindh, belonging to the same company, was also re- 
boilered with this type several years ago. The company’s 
latest and largest vessels, the Australien, built in 1889 
the Polynésien, built in 1890, and the Armand Behic and 
Ville de la Ciotat, built in 1892, are each fitted with 
similar boilers. These last four vessels are each of about 
6500 tons, they are fitted with jae ae ansion engines 
indicating regularly about 5000 indicated horse-power at 
sea, which gives them a mean speed on the round voyage 
of about 154 knots. 


















































since seen considerable sea service, and her boilers have 
given satisfaction. After two commissions of about three 
years each, her boilers were reported to have needed no 
repairs. We find also that the Milan, launched in 1885, 
and the Alger, in 1889, have also been fitted with these 
boilers. In view of the present practice of the French 
naval authorities, it can only be concluded that their use 
has given satisfaction. 

Turning to merchant vessels, so be ago as 1871, the 
s.s. Isere, of 287 tons, was fitted with Lagrafel boilers ; 
_ in 1873 the s.s. Blidah, of 267 tons, and Medeah, of 236 
tons, were similarly fitted, and their boilers are ‘still in 
these vessels. In 1874 the s.ss. Paoli and Spahis were 
fitted with this typeof boiler, which were in use for seven 
and eleven years respectively, until the vessels were lost. 


The s.ss. Colon, Cabile, and Caid were also fitted with | po 


these boilers in 1874, 1875, and 1876, and, although these 
vessels are now withdrawn from service, their boilers 
were in use for many years. Thes.s. Liban, of 1332 tons, 
built in 1882, was refitted with the Lagrafel-D’Allest 
boilers in 1891, and the s.s. Dom Pedro, of 2999 tons, was 


similarly refitted at about the same time, The former | 








The Oriolle boiler, made by Mons. P. Oriolle, of 
Nantes, was fitted last year in thes.s. Mitidjah, a vessel 
of 1160 tons, and has also been fitted in several smaller 
vessels. Experience with this boiler is not so great as 
with the types previously mentioned. 

The Babcock and Wilcox boiler has been fitted in some 
small vessels, and recently a large boiler working at 200 lb. 
pressure has been fitted in the British s.s. Nero, a vessel 
of 1053 tons, owned by Messrs. T. Wilson and Sons, of 
Hull. Experience with this boiler will be watched for 
with great interest. 

Turning our attention again to war vessels, we find that 
in our own navy the Thornycroft and Yarrow boilers 
have given great satisfaction in torpedo vessels. Their 
comparative lightness in proportion to their evaporative 
wer has enabled higher speeds to be obtained than 
could be realised with the older form of locomotive marine 
boilers. The former type, also, is being fitted to H.M.S. 
Speedy, a torpedo cruiser of 4500 indicated horse-power. 
It has been successfully fitted in some foreign war vessels 
of similar class, and both these types of boiler are to be 
used in the specially fast cruisers, whose speed of 27 knots 





recently stated by the First Lord of the Admiralty, could 
not possibly be realised except by the use of both engines 
and boilers which will give the maximum of power on 
the minimum of weight. 

In the French Navy the Normand and Du Temple 
boilers are used for similar vessels. 

For particulars of the actual results realised by some of 
these boilers, reference may be made to ENGINEERING of 
January 16, 1891, and December 22, 1892, and to The 
Engineer of July 15, 1892. 

The first type of boiler to which attention will be drawn 
is that of the Babcock and Wilcox Company, shown in 
Fig. 1, which represents that fitted in the s.s. Nero. The 
working pressure in this case is 200ib. per square inch, 
but it is evident that, so faras considerations of strength 
only are concerned, there need be no difficulty in con- 
structing similar boilers to work at very much higher 
paren. In this boiler there are two sets of tubulous 

eating surfaces, each possessing separate circulating 
systems. One of these is a modification of the well-known 
land boiler made by this firm, and consists of a number 
of pairs of ‘‘ headers” of sinuous form, connected by 
bundles of tubes, having an inclination of about 1 in 4, 
placed immediately over the fire; the modification from 
the land boiler being that each tube of the latter is re- 
placed by a set of four smaller tubes, the ends of each 
set of four being expanded through one tube door. Above 
these sets of tubes, and partly outside of the casing, is a 
pair of receivers—the upper being a steam chest, and the 
lower being, in ordinary working, about half full of water 
and half of steam. The circulation in this part of the 
boiler takes place from the lower receiver, down the back 
headers, upwards through the sloping tubes and the front 
headers, then through the connecting pipes into the re- 
ceiver. The bottom of each of the back headers is con- 
nected to a settling chamber, to which the blow-off cock 
is attached. 

The other circulating system consists mainly of a num- 
ber of vertical tubes on both sides of the boiler, forming 

art of its casing. These tubes are connected at the 
ttom to two horizontal pipes of square section, and at 
their top ends they either enter directly into the lower 
receiver below the water-line, or are connected to two 
other horizontal pipes, which open into the receiver at 
about the water level. 

The circulation takes place from the receiver, down the 
three or four back tubes, along the bottom horizontal 
pipes, up the other vertical tubes into the receiver either 

irect or through the upper horizontal pipes. In the 
front of the boiler there are other tubes, forming part of 
the framework of the boiler, which also are connected to 
this circulating system. 

Above the boiler, in the base of the chimney, is placed 
a tubulous feed-heater consisting of five horizontal 
headers on one side, and four on the other, connected 
across from side to side by means of numerous pipes so 
arranged that the water, being delivered from the feed 
pump into the bottom box on one side, passes through 
these pipes from side to side, and finally emerges from 
the upper box, being thence led to the boiler. The cir- 
culation in this heater is thus purely a mechanical or 
forced circulation depending on the working of the feed 
pump. The heating surface of the heater is only about 
one-sixth of that of the boiler; and, as it is placed in the 
coolest part of the boiler, it is not expected that sufficient 
heat will be extracted by it to raise the water to the 
temperature of ebullition, so that no steam will be formed 
in it, but the whole of the evaporation will be effected in 
the boiler itself. In this particular boiler the tubes over 
the fire are 14 in. in internal diameter and 7 ft. long ; the 
vertical tubes at the sides are 3 in. in diameter, spaced 
5 in. from centre to centre, and about 9 ft. long; while 
the feed-heater tubes are 3 in. in diameter and about 
7 ft. 6 in. long. 

The side casing consists of 2 in. of brickwork resting 
against the vertical tubes, then a sheet of }-in. ashestos, 
backed by wrought-iron plates. The front and back of 
the boiler consist mainly of doors made to give 
access to the headers and to the numerous small tube 
doors. There are three firing doors, and the grate area 
may be made either continuous from side to side, or it 
may be divided by brick partitions into three grates, one 
for each door, according to the plan which may be found 
to give better control over the firing, &c. 

A peculiarity in this boiler is that all the joints of the 
tubes, with the headers, cross tubes, and receiver, are 
made with ordinary rolled or expanded joints, no screwed 
stay tubes being used. The makers contend that these 
joints, when properly made, give perfect tightness and 
sufficient structural strength to resist all strains likely to 
come upon them; while, by avoiding varying thickness 
of tubes in the same part of the boiler, they prevent any 
straining aang Eee due to expansion with varying 
temperatures. Even the square tubes are connected 
together by having round holes made at the adjoining 
parts, and round nipples expanded into both holes. In 
the event of accident or misinanagement of the boiler 
occurring, such as shortness of water, overheating through 
deposits, &c., the makers consider that the loosening of a 
few only of the tubes would result, and that the holding 
power of the remainder would be much more than suffi- 
cient to prevent any general dislocation of the boiler. 

To give access to the tube ends for the purpose of ex- 
panding them, there must necessarily be numerous holes 
which have to be closed by special doors. In this boiler 
these doors are placed outside, not inside, as is usual in 
ordinary boilers, so that the pressure tends to force them 
off. They are made with faced joints, metal to metal, no 
jointing of any kind being used. The nut of the holding 
bolt is also faced on to the door, and is close-ended. The 
plug or dog placed inside the boiler is made in one piece 
with the bolt, and is so formed that, in the event of the 
breakage of a bolt and its door falling off, 9 slight 
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ange only will result, and not a rush of steam, water 


c. 

The importance of such a detail as this will be appre- 
ciated when it is considered that there are several hun- 
dreds of such doors in an ordinary-sized boiler. 

The Lagrafel-D’Allest boiler, which is shown in Fig. 2, 
is made by the Forges et Chantiers de la Méditerranée, at 
Marseilles, and by the Fraissinet Company of the same 
city. It possesses a certain resemblance to the internal 
part of the Babcock and Wilcox boiler. The numerous 
sinuous headers of the latter are, however, replaced by 
water chambers, those of the front and back each forming 
only one water space, These chambers or water spaces 
are formed of plates, retained in parallel positions, about 
5 in. apart, by means of numerous screw stays. They 
are closed at the bottom and sides, but they open at their 
upper portions into a cylindrical steam chest, which is 
nearly horizontal, sloping a little towards the back of the 
boiler. The chambers extend down to about the level of 
the fire grate. They are connected by a number of water 
tubes placed above the fire, these tubes forming the main 
portion of the heating surface. A few tubes are also 
fitted at the sides of the fire, in order to protect the sides 
of the casing. 

In the manufacture of the boiler both plates of the 
chambers have to be pierced with as many holes as there 
are tubes, those in the outer plates being slightly larger 
in diameter than the tubes. The tubes are secured to 
the inner plates by means of expanded joints, access for 
this purpose being obtained through the holes in the 
outer plate, in the same manner as in the Babcock and 
Wilcox boiler; ths latter holes are closed by specially 
constructed doors, which in this case are pl inside 
the boiler, each being secured by a bolt and cross-bar, the 
joint being made by means of a thin asbestos washer and 
a ring of thin copper wire. 

1t should be noted that there are no stay tubes in this 
boiler. The water chambers are each connected to the 
horizontal steam chest at their upper portions, and at 
this part, therefore, do not need such stays. At the 
lower parts the necessary strength to resist separating 
the slabs is obtained by the friction of the tube joints, 
which are all expanded or rolled joints. The tubes 
generally employed are about 2} in. in outside diameter, 
} in. thick, and are pitched about 4 in. apart from centre 
to centre. Serve tubes are recommended by the makers 
for the lower row of tubes. 

The working water-level is a little above the bottom of 
the receiver, and the circulation of the water and steam 
is such that the water supply enters each tube at its lower 
end from the back water space, passes along the tube, 
where part of it is vaporised, the mixture of steam and 
water escaping into the other water chamber and — 
direct into the receiver without having to pass through 
the upper tubes, as in the Belleville boiler. The water 
so carried over traverses the bottom of the steam receiver 
and passes down the other water chamber, where the 
process is repeated. 

The feature distinguishing this boiler from all others 
is the arrangement made for the circulation of the 
products of combustion amongst the tubes. The boilers 
are usually arranged in pairs, each part having its own 
feeding and water circulation, independent of the other ; 
but a combustion chamber is common to the fires of 
— parts, being arranged between the two nests of 
t 


ubes. 

The tubes are placed mainly over the fire, the bottom 
row being at a height of about 2 ft. above the grate bars. 
Over the bottom row of tubes and resting on them, pre- 
venting the passage of the gases between the tubes, are 
placed a number of specially shaped tiles, and a similar 
set are fitted upon the top row. Bafile plates are fitted 
to cover the spaces between the tubes for about the upper 
two-thirds of their depth at the sides remote from the 
combustion chamber. These arrangements are shown in 
Fig 2, the arrows showing the direction which the pro- 
ducts of combustion are compelled to take. They pass 
under the lower row of tubes into the combustion cham- 
ber, thence they proceed sideways between the tubes, 
emerging at the lower edge of the side of the nest of tubes, 
whence they proceed under the steam chests on their way 
to the chimney. ; 

In the Lagrafel, which was the older form of this boiler, 
the products of combustion passed directly from the fire 
up amongst the tubes, as is now done in some other forms 
of water-tube boiler. The reason for altering the design 
was owing to its being considered that the gases im- 
mediately arising from the fire have not been properly 
burned, and that by passing them directly amongst the 
tubes they become cooled below the critical temperature 
at which union between the gases and the oxygen of the 
air takes place ; so that imperfect combustion and loss of 
economy result. If this is so in practice, most of the 
other types of water-tube boiler must be inefficient from 
this cause. 

The interior of the tubes and water chambers can be 
readily examined or cleaned through the numerous small 
doors, and the removal of any tube in case of necessity 
can be made in a short time, the tube being either re- 
placed or the holes plugged. 

The Oriolle boiler (see Figs. 3 and 3a), made by Mons. P. 
Oriolle, of Nantes, bears some resemblance to the Lagrafel 
boiler, being constructed of two water chambers con- 
nected by anumber of tubes. Only one of these chambers, 
however, is connected with the steam receiver, the con- 
nection being made by means of a pipe. The tubes are 
placed directly over the fire, a few, however, being placed 
at the side of the fire, as in the Lagrafel-D’Allest boiler. 
The tubes are placed in diagonal rows, so that one tube 
is immediately over the space between the two below it. 
The products of combustion pass from the fire directly up 
amongst the tubes, and this py beg of tubes pro- 
tindes a more efficient action of the hot gases than would 


result if the tubes were arranged in rows vertically over 
one another. It will be seen that in the arrangement for 
the circulation of the furnace gases this boiler is similar 
to the older form of Lagrafel boiler. ; 

The working water-level is some distance below the 
upper rows of tubes. The circulation takes place within 
the boiler itself, being upwards along the lower rows of 
tubes, into the front water chamber, back along the rows 
of tubes nearest the water level, down the back chamber, 
then through the tubes again, and so on. The tubes 
used are about 2 in. in diameter, and it is stated that the 
circulation is so rapid that no deposit takes place in 
them, even if impure water is used. 

It will be noticed that several of the tubes are above 
the working water-level, and when working must only 
contain steam which therefore must become, to some 
extent, superheated. It is probable that the surfaces of 
these tubes having only steam on one side of them, will 
prove less efficient for absorbing the heat from the furnace 
gases than the similar surfaces in other boilers which have 
water in contact with them, and, further, these tubes may 
be expected to waste much more rapidly than other parts 
of the boiler. 

The Belleville boiler (shown in Fig. 4) consists of a series 
of sets of tubes placed side by side over the fire, and in- 
closed in non-conducting casings. Each set of tubes, called 
by the maker ‘‘an element,” is constructed in the form of 
a flattened spiral, and consists of a number of straight 


Separating chamber .- 





greater density of the water unmixed with steam in the 
external circulating pipe as compared with that of the 
mixture of steam and water in the elements, it follows 
that the greater is the average quantity of steam as com- 
with the water in the elements, the more rapid will 
the circulation. The fact, therefore, that the whole 
of the steam formed in the lower tubes has to pass through 
the upper ones before being delivered into the steam 
chest, will increase the circulation beyond that which 
would result if each tube discharged its steam direct into 
the receiver, as is the case with the boilers previously 
described. On the other hand, it will be noticed that the 
water has to reverse its direction of motion each time it 
asses out of one tube into another, and this, no doubt, 
as a retarding effect on its velocity. 

The use of the separating chamber is peculiar to this 
boiler, and, together with the method of feeding, is the 
outcome of considerable experience. Marine engineers 
who are familiar with ordinary boilers, fed with water 
from surface condensers, know how detrimental are the 
deposits which accumulate on the heating surfaces from 
the presence of grease and small quantities of sea-water 
in the feed, and some anxiety must be felt on this account 
in all vessels engaged on long voyages, necessitating the 
boilers being under steam for very long periods, even 
when the minimum amount of grease is used for the 
cylinders, piston rods, &c., and the feed make-up is pro- 
vided by an evaporator. A slight leak in the condenser, 
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tubes connected at the ends by means of screwed joints to 
junction boxes made of malleable cast iron. The junction 
boxes of each element are placed vertically over one 
another, and are so constructed that the upper end of one 
tube is at the same level as the lower end of the next tube 
in the spiral. The junction boxes at the back end of the 
elements are elose-ended, but those of the front end have 
holes in them to permit of the inspection of the inside of 
the tubes, these holes being closed by specially con- 
structed doors. The examination of the interior of the 
boiler is made by means of an electric light fixed to the 
end of a rod which can be inserted in any tube. The 
tubes used in boilers for war vessels are about 3 in. in 
diameter, while those for merchant vessels are generally 
about 5 in. in diameter. The thickness of the tubes in 
the latter case is about } in., except the two bottom rows, 
which are made about 3 in. 

The tubes are all slightly inclined to the horizontal, 
the lower box of each element is connected by means of a 
bolted joint to a horizontal cross tube at the front of the 
boiler, called a feed-collecting tube. Each element is con- 
nected also at its upper part by a bolted joint to the lower 
part of the horizontal steam chest or receiver, which latter 
is Outside the boiler casing. An external pipe connects 
the bottom of the steam chest with a separating chamber, 
which again is connected with the horizontal feed-collect- 
ing tube. The boiler feed, as delivered by the feed pump, 
enters the steam chest at the end opposite to that to 
which the circulating pipe is attached. The working 
water level in the boiler is a little above the bottom of the 
steam chest. The circulation takes place by each element 
receiving a supply of water from the horizontal feed col- 
lector into its bottom tube. This water is partly eva- 
porated in the lower tube, and passes partly as steam 
and partly as water through the back junction box into 
the tube above it, where a further portion is evaporated, 
and soon. Each tube, therefore, has to convey all the 
steam made in those tubes of the same element which 
are below it as well as that formed within itself. 
A mixture of steam and water is thus continuously dis- 
charged from each element into the receiver. The water 
so circulated mixed with the fresh feed water es 
along the receiver bottom through the external circulating 
pipe into the separating chamber, and thence into the 

orizontal feed collector, to be again circulated through 
the elements. 

It will be seen that the tubes nearest the fire, and 
which, therefore, are exposed to most heat, contain rela- 
tively more water and less steam than those higher up in 
the boiler, Also, as the citculation depends upon the 















for instance, will contaminate the feed in spite of an 
evaporator. 

In working this boiler the feed-water is treated with a 
small quantity of lime in very dilute solution. It is 
delivered from the feed pump into the receiver at theend 
remote from the external circulating tube ; it thus has to 
pass along the whole length of the bottom of the receiver, 
where it becomes mingled with the mixture of steam and 
water issuing from the elements. Its temperature must 
therefore be raised to that of ebullition before it enters 
the circulating pipe. At this temperature all the lime 
salts which are contained in the small quantity of sea- 
water which may he mixed with the feed, as well as the 
lime in solution, with which the feed is purposely treated, 
separate out ina solid but non-crystallisable form, which 
being in an extremely fine state of divisicn, is stated to 
become mixed with the oil particles which may be in the 
feed water, and to form a kind of mud, which separates 
and falls to the bottom of the separating chamber, owing 
to the water being comparatively quiescent at that part. 
The effluent feed water is thus purified before it enters 
the —_ of the boiler comprising the heating surface, 
which therefore do not become encrusted. Experience 
shows that this actually takes place to a considerable 
extent, there being practically no deposit on the heating 
surfaces; even when sea-water make-up is used, while a 
white muddy deposit is found in the separating chamber. 

It should be mentioned that in working the Lagrafel- 
D’Allest boiler the feed water is similarly treated with 
lime, an amount about 41b. per 24 hours per 1000 indicated 
horse-power being used, an arrangement being adopted 
toes 4 this small quantity can be regularly and con- 
tinuously added to the feed ; but in this boiler the separa- 
tion cannot take place before the entry of the feed 
amongst the heating surfaces. The deposit takes place 
mostly in the lower part of the back chamber, where the 
water is quiescent. 

(To be continued.) 





Harris Frep-WaterR FILter.—In our description of 
the Harris feed-water filter in last week’s issue (page 47 
ante), the amount of water filtered was stated by a slip of 
the pen as that ‘‘ evaporated,” instead of that ‘‘ heated,” 
prior to passing to the boilers by Messrs. Weir’s installa- 
tion. The main feed only passes through the filters. Of 
course the make-up of the feed water by Messrs. Weir’s 

lant does not require to be filtered. The condensed steam 
rom the engines is driven by the feed pumps direct through 
the Harris filter before entering Weir's feed heater: 
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‘* ENGINEERING” ILLUSTRATED PATENT 


RECORD. 
Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated, 

Where Inventions are communicated from abroad, the Names 
&c., of the Communicators are given in italics. 

— of Specifications may be obtained at the Patent Office 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ptance of a iplete specification, 
give notice at the Patent bys of opposition to the grant of a 
Patent on any of the grou mentioned in the Act. 


ELECTRICAL APPARATUS, 


12,528. G. L. Anders, Sydenham, and W. Kottgen, 
London. Telephonic Apparatus. [10 Figs.) July 7, 
1892.—The object of this invention is to provide a micro- 
telephone and switching device. The microphone and receiver 
are mounted upon a base in which is arranged a circular inter- 
communication switch adapted to be operated by a plug being 
inserted in any one of a concentric row of holes arranged around 
the microphone. The holes in the ring 9 are normally forced out 
of line with the holes in the terminal plates, so that the ring 








makes contact with its own line plate, and the rocking spring 
makes contact between either the bell or telephones. The holes 
in the ring switch and terminal plate are adapted to receive a plug 
which forces the two sets of holes into line with each other, 
thereby making contact between the ring and the desired line 
terminal, at the same time breaking contact between the ring 
and its own line terminal while the rocking spring breaks contact 
with the return terminal and makes contact with the battery 
terminal. (Accepted June 7, 1893). 


12,737. T. Jenner, Rochester, Kent, and G. B. 

ilkes, London. Electrical Switches, [5 Figs.] 
July 11, 1892.—This invention relates to a switch for electrical 
circuits. The pillar A is fixed to the porcelain rose B, and its 
lower end has a tapered T-shaped head A!, which, after being 
dropped into a recess in the rose B, is turned round one quarter of 
a turn, and is secured in place by the shallow nut A2. Upon the 
pillar A is mounted the boss C having a crutch-shaped key D 





secured to it, having a square hole through it. To the boss C are 
fixed the spring arms E formed sloping, and slit at their outer ends. 
The spring arms E are fixed on the boss C by means of a nut and 
flange on the lower end of the boss C. The spring arms E are 
adapted to form contact with two brass plates G, which by the 
two terminal screws N, S are fixed to slightly raised sloping parts 
on the rose B. H is a cap covering the switch parts, and J nuts 
screwed on to the pillar A, thus securing the cap H and contact 
spring E to the base B. (Accepted June 7, 1893). 


GUNS, &c. 

12,085. S.J. Wallis, Lincoln. Double-Barrel Guns. 
[4 Figs.) June 29, 1892.—This invention relates to double-barrel 
guns having one trigger, described in Patent No. 1917, of 1872. The 
trigger T is made solid and the ratchet-wheel R has ten teeth 7', 
and upon each side five arms 72, which operate in their movement 
the sear releasers. The ratchet B, whichis mounted on the trigger 
T and operated -by the spring, operates the ratchet-wheel R, and 
by means of the arms 7? the sear releasers are alternately 
operated upon each side. The coiled trigger spring S is arranged in 





the rear end of the block D of trigger plate, so as to return 
the one end of trigger after it has been pulled. An indicating 
disc is provided in the lock-plate at each side, having two 
slots which expose the words “off” or ‘‘on” through that 
particular side having been fired or not, this being effected by 
means of the discs being attached to the tumbler V by an 
arbor vl, so that when on cock one slot exposes the word 
‘‘on” while the word ‘‘off” is hid, but upon being fired the 
other slot exposes the word ‘‘off” and the ‘‘on” is hidden, 
thus showing the condition of either or both the barrels, and 
which has been fired. The trigger is locked by a bolt mounted 
so as to slide with its end A! clear of the action of the trigger, 
hut in the cage of the trigger being locked the word “safe” is 





exposed on the top of the lock, this word being covered by a 
button when it is pushed forward for firing the gun, (Accepted 
June 7, 18938). 


12,519. W. J. Orsman, Gathurst, Lancs, Filli 
Cartridge, &c., Cases. [3 Figs.) July 6, 1392.—Thee 
invention relates to an apparatus for automatically filling car- 
tridge cases with gunpowder, &c. The stationary filling tubes 
A are mounted in a frame B, and are in communication 
at their top ends with a hopper C in which the powder 
is placed. Between the hopper and compressing tubes B 
are measuring vessels T, formed of vertical tubes open at both 
ends in a frame having a to-and-fro movement given to it by a 
handle G and link K, so as to come alternately under the hopper 
shutes and then over the conipressing tubes. The area of the 





















































passage of the tubes in D is regulated by screws J, so that a 
measured amount of material is allowed to fall into and fill these 
holes, and is then placed over and allowed to fall into the com- 
pressing tubes. These tubes are placed approximately verti- 
cally, and under them is a movable table whi can be raised or 
lowered. The outside diameter of the filling tubes is made 
approximately the same as the inside diameter of the cases to 
be filled, and the tubes have a comparatively small bore, which 
enables them to be used for compressing the charge in the 
cartridge case, while at the same time being large enough to 
permit the passage of the necessary charge of powder. (Accepted 
June 7, 1893). 


6842. G. C. Dymond, Liverpool. (C. Prochi, Vienna.) 
Repea Firearms, [16 Figs.) April 9, 1892.—This in- 
vention consists of an angular breech piece, together with a maga- 
zine in the stock. A closing stud is provided with two nipple- 
shaped projections which slope towards the front. The projec- 
tions of this cap rub in cross grooves exactly behind the cartridge 
chamber, whilst the guide ledge bears with friction against the 
right wall of the case, so that a treble closing is brought about. 
This closing stud may be replaced by a new one if it is injured. 
The cartridge drawer is fitted with its ring-shaped part over the 
narrow portion of the chamber piece D, rests in a recess in the 
stud, and is always held in a straight direction by a guide projec- 
tion, so that it cannot take part in the revolution of the breech 





keyed upon the respective shafts, and cannot alter their relative 
positions to each other. The wheels of the shaft C engage with 
those on the piston shaft H and sleeve H' so as to run harmoni- 








ously, the long radius of one engaging with the short radius of 
the other alternately. (Accepted June 7, 1893). 


11,810. S. Marcus and E. F. Bothe, Vienna. Rotary 
es. (3 Figs.] June 24, 1892.—This invention relates to 

rotary engines, &c., in which the piston is arranged eccentrically 
to the casing, and is so hinged to it that it can oscillate on its 
shaft, but cannot fully rotate around it, so that the friction 
between the piston-closing plate and shaft is reduced to a mini- 
mum. ais the casing, b the piston, ¢ the hinged closing plate 
between the inlet and outlet, d a crankshaft with centrally 
arranged disc located in a corresponding recess of the casing, 
and to which the axle around which the piston oscillates is 









5 ¢ 
tak i 5 S 
PYFSISIN RN SS 
= \am 
SSE Stas 


Se 
{ _N 
Sy Ny 

4 















GLLLILUDII IIIT Ty 
N y 











trically fixed. If the engine is to operate as motor, the 

















piece. The rear part of the chamber piece D is bored out cylin- 
drically to receive the striking mechanism, slotted and provided 
with a tension triangle i, which, when turned to the left, cocks 
the striker, whilst a catch piece k springs into a notch for its 
reception. The breech catch o is arranged movably on a screw p 
in a cross-groove of the bolt and nut, and fastens the cocked 
striker, as well as breech piece, by entering, immediately the 
handle is pressed to the right, a groove-like recess r in the rear 
edge of the chamber piece. The ejector pin is attached to a 
spring screwed firmly under the case, and in order to allow it to 
project, the breech stud is correspondingly recessed. The maga- 
zine is arranged so that the card may be conveyed into it with 
the uppermost or undermost cartridge. (Accepted May 10, 1898). 


STEAM ENGINES AND BOILERS. 


10,540. R. B. Helliwell, Liverpool. Converting 
Fluid Pressure into Mechanical Work. [5 Figs.) 
June 3, 1892.—This invention has for its object the construction 
of means to convert the energy of fluid pressure into mechanical 
work. In the cylinder are two pistons F and G, which do not 
reciprocate like an ordinary engine piston, but rotate in the 
cylinder, their axis of rotation being identical with the axis of 
the cylinder. The form of these pistons, when viewed from 
the end of the cylinder, is a segment of a circle. They ex- 
tend the entire length, and are each divided in the centre, 
whereby the two _= may be thrust outwards by thrust springs, 
so as to fit tightly between the two cylinder ends, and being 
steamtight, are capable of being rotated by applying pressure 
on either side. Each piston is mounted ona centre shaft H, the 
one fixed thereon direct, the other F attached to sleeves H1 
mounted on and capable of rotating iadependently of H. The 
solid end h of one of the sleeves H! and the shaft H extend 
through opposite ends of the cylinder. These pistons F and G 
are therefore independent of each other. Each piston forms a 
barrier to the passage of steam, and extends from the centre to 
the periphery. Uponthe piston shaft H and sleeves H!, an oval 
variable speed gear is keyed fast outside the cylinder. These 
gears, which consist of wheels I and J, engage respectively with 
similar wheels K and i on the main shaft OC, The gears are 











elastic fluid admitted under pressure for driving it enters one of 
the inlet canals, and acts on the piston so that the latter is driven 
in the opposite direction, When the piston has reached the 
highest point in the casing, the outlet / is given free play, so that 
the fluid can flow through the canal f. This operation is repeated 
at each rotation of the piston around the central axis. In order 
to reduce the friction of the expansion cylinder in its casing, it is 
provided with three canals, whereby the rotary speed of the 
cylinder can be reduced to one-third of the speed of the piston. 
Means are provided for permitting the engine to be used as a 
suction and force pump. (Accepted June 7, 1893). 


11,231. J. Butterworth, Pendleton, Lancs. Me- 
tallic Packing for Piston-Rods. [2 Figs.) June 15, 
1892.—This invention relates toa metallic packing which consists 
of rings which clip the piston-rod to be packed, and are them- 
selves clipped by outside rings. On the outside of the latter are 
spiral springs arranged so as to clip them and force the rings to 
the piston-rod in order to compensate for wear, the whole being 
inclosed in a metal casing and forced against the end of it by a 
plate which is pressed against them by springs. The inner rings 
which press against the rod are both clipped by the outer ring D, 





springs fitting on the outside of this latter and binding the whole 
together. The ends of the springs are connected together, and 
the coils of one end enter into the spaces of the other. The inner 
rings are cut right through at G, and the outer ringsat H. In 
addition to this the inner rings are cut partly through from 
the inside. The packing is held between two washers B, one of 
which works against a ball joint, and the other is a against 
the packings by means of a spring, thus pressing the whole of the 
packings and the other washer against the ball joint. (Accepted 
June 7, 1893). 


9868. C. Walter Malchow, Mecklenburg, Ger- 
many. Regulating Draught in Fireplaces. (3 Figs.) 
May 24, 1892.—This invention relates to apparatus for regulating 
the draught in firepl , and is ted with the register in 
the chimney, and acts so that the latter, which is opened after 
charging the fireplace with fresh fuel, is automatically closed to 
a definite extent, such as is necessary for keeping up the fire. 
The piston b is connected by a downwardly extending rod with 
astirrup c for enabling the attendant to move the piston to its 
lowest position with his foot, and is by rods d and chains con- 
nected with the register. The upper part of the cylinder a 
communicates through channels g, h, i with a water receptacle m. 
Between the channels g and / is arranged a valve k, which acts 
so that in the downward movement of the piston b water is drawn 
from the receptacle m to the top of the piston b, whilst the valve 
is closed in the opposite movement of the piston. Thechanneii 
forms a constant communication between the cylinder and the 
water receptacle m, and an adjustable valve and spindle / regu- 
late the sectional area of the opening, which is sufficiently smal? 
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for the water to pass but slowly from the receptacle m into the 
cylinder, or vice versa. After the piston b has been moved down, 
the weight of the register causes it to rise slowly, and force back 
the water through the channel into the receptacle m. A water 
column bears on the piston as a counterweight for the register, 
the height of which column is determined by the distance of the 























level of the water in the receptacle m from the piston. As the 
water receptacle is, however, considerably wider than the cylin- 
der «a, the height of the water column gradually decreases in the 
upward movement of the piston ; the counterweight, therefore, 
becomes smaller by degrees, so that the register moves down 
the more quickly the higher it has drawn the piston b. (Accepted 
May 81, 1893). 


11,279. R. G. Brooke, Salford, Lancs. Steam 
Purifiers and Dryers. (7 Figs.) June 16, 1892,—This in- 
vention relates to purifying and drying steam by removing mois- 
ture, &. The steam purifier comprises an outer cylindrical 
casing formed in two parts A, A! connected by flanges A?, the 
lower part A having an inlet passage B, and the upper part Al 
an outlet passage C for the steam to be purified. The purifier is 
mounted on a short pipe A® opening into the steam space of the 
boiler, while its outlet opens into the main steam pipe. The 
casing of the purifier in this case contains two cylinders D, D! 
which are placed concentrically one within the other so as to 
form an annular space between them, and also between the outer- 
most of them and the casing A. Each of these cylinders D, D' has 
formed therein a slot E extending longitudinally along it parallel 
with its axis, but confined circumferentially to one part of the 

















cylinder. When in position in the casing the cylinders are so 
arranged that the slot E of one cylinder faces ina different direc- 
tion to the slot of the other cylinder. The inlet B communicates 
by the semi-annular opening with the outer annular space B? 
next the casing, and the outlet C communicates with the interior 
ofthe innermost cylinder Dl. By this arrangement the steam in 
passing through the purifier travels from one cylinder to another 
in semicircular paths in passing through the annular space out- 
side each of the cylinders, and moves alternately in opposite 
directions on its way to the outlet branch. It is in this passage 
round the annular spaces that the steam deposits any moisture, 
grease, &c., it contains. These collect in the lower part of the 
purifier and pass by the slot E into the innermost cylinder, whence 
they are discharged by a pipe G back into the boiler, or through 
the side of the casing to any other place. (Accepted May 81, 
1893). 


15,786. C. Wegener and P. Baumert, Berlin, Ger- 
many. Furnaces. [3 Figs.) September 2, 1892. —This in- 
vention relates to furnaces in which pulverulent fuel such as 
coal dustis used. The firing chamoer is constructed in the form 
of an elbow having its horizontal arm of a conical exterior to 
fit tightly into the mouth of the firing flue, whilst the pulverulent 


























fuel is introduced at the top of the vertical arm Z2 of the firing 
chamber Z, and does not enter the boiler under the action of 
compressed air or steam, but falls into the chamber by gravity, 
assisted by the natural draught of the furnace chimney. In order 
to increase the draught of the furnace if necessary, rows of holes 
are provided gne aboye the other in the vertical acm, each row 





communicating with an annular chamber, each annular chamber 
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communicating again with a common air-supply pipe through an 
adjustable regulating valve. The fuel is introduced into a 
hopper m° at the top of the vertical arm Z2, and is caused to fall 
into it in the form of a shower of fine dust by means of a rocking 
sieve which may be actuated by a fan, driven by the natural 
draught of the boiler. (Accepted May 31, 1893). 


13,257. E. W. Stevens, Taunton, Somersets. Fur- 
naces, (2 Figs.) July 20, 1892.—This invention relates to the 
construction of furnaces used for heating water in Perkins’ 
hot-water system. The plate C rests on and is supported by the 
bearing-ledge D, which carries the firebrick setting Q, in which 
the iron coils B are set. The water circulating through these 
coils is heated to the required temperature by fuel burning on 
the bars G. E isan angular bracket-piece extending along the 
three sides, and thus keeps the firebox in position, and when 
required allows it to slide in the angle-piece E. The firebars rest 
on the recessed part O in the bottom of the firebox F. Attached 
to the front part of this box is the fire-door plate, which, when 
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secured to the casing A, keeps the firebox in position. By un- 
loosening the screws which attach the plate to the casing A, 
the whole of the firebox may be withdrawn from out the casing 
A. The casing A (Fig. 2) is surrounded by an airtight jacket L, 
to which air, however, may be admitted and regulated through 
the air trunks M by avalve N. The air jacket is divided off 
from the ash-hole door by partitions, but the door is cased in. 
Access to the casing and to the door is had by the air-door K. 
Hot air can be drawn into the ash-hole door casing LL) through 
a valve from the casing I. and passed underneath the bars for 
the oy sem of supplying air for the combustion of fuel. (Ac- 
cepted May 31, 1893). 


MISCELLANEOUS. 


8788. J. Whitehall and G. Bedford, Aston. Drill- 
ing Metallic, &c., Bodies. (3 Figs.] May 2, 1893.—This 
invention consists of an apparatus for the drilling or boring of 
metallic, &c., bodies. The spindles d are supported and revolve 
in bearings f of the headstocks, and move endways; g are band 
pulleys, by which motion is imparted toe; h are the knobs having 
a common centre with d ; i are disc cams upon the axis j, driven by 
the band pulley, these cams, in their rotation, moving at a 
slower speed than the spindlesd with thedrillse. The inner faces 
of these cams are formed with inclines J, cut abruptly from one 
to the next. The cams i are so arranged that the inclines / press 
against h, and when moving in the proper direction engages 
against h, moving them endways inthe bearings /, and during 











its revolution gives the ‘feed motion” to the drills ¢, and so 
effects the purpose, but when the highest parts of /, in their rota- 
tion, have passed the knobs h, the abruptly cut part of the incline 
permits the drills on their spindles to be brought back to their 
original position, this being effected by the power of helicai 
springs m, mounted upon d, and causing a compression from g to 


J. By the continued revolution of i, the cams, the drills e 


again alternately advance slowly feeding, and quickly retreating. 
The rotary motion is given to the cams i upon the axis j by 
means of the band pulley, the axis being provided with tne 
worm 2, which gears with the wormwheel o on the axisj. The 
rate and depth of the feed and the withdrawal of ¢ are effected 
automatically. (Accepted June 6, 1898). 


13,745. T.B.Smith, Birmingham. Screw-Cutting 
Machines. (2 oa July 28, 1892.—This invention has re- 
ference to screw-cutting machines. The lever bar A actuates 
the wedge B carrying the screwed dies C for regulating the pitch 
of the thread to be cut. Hinged to the bar A isa short plunger 
D working up and down through a hole formed in the short arm 
E, which carries the screwed die jaws B, a stop-piece F being 


Fig 1 








hinged to the arm E directly over the hole through which the 
plunger works. In order to prevent the main spindle G from 
traversing whilst the screw which is being operated upon is 
pointed, the lever bar A is lowered, thereby causing the plunger 
D to lift the stop-piece F in contact with the collar H, which is 
secured to the spindle G, the spindle being thus effectually pre- 
vented from traversing, (Accepted May 24, 1893), 





Milling 
s for Metals. [4 Figs.) July 23, 1892.—This invention 
relates to milling cutters for milling metals, The cutter consists of 
a central boss to which the parts forming the cutting edges are 
attached by ‘‘ dovetails,” and are securely held in place by hollow 
conical washers and nuts at each end, these nuts fitting the end of 
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thecentral boss, which are turned and screwed for the purpose. The 
cutting parts consist of segments which fit upon a ‘‘ dovetail” on 
the central boss, the ends of the segments 2 being coned to fit 
into conical hollow washers 4, or a series of flat pieces of steel 
which fit into slots in the boss, and have their ends reduced so as 
to form a wedgelike projection which fits into the hollow conical 
washers. (Accepted May 31, 1898). 


11,012. E. Samuelson, Banbury, Oxon. Grinding 
Surfaces. (7 Figs.] June 11, 1892.—This invention relates to 
machinery in which a rotating and traversing disc is used for 
grinding surfaces, and consists of a rotating shaft H with 
which the disc B is connected by a feather sliding in a groove on 
the shaft. The traversing motion is derived from a screwed 



































countershaft which is made to revolve alternately in opposite 
directions by mechanical means. This countershaft carries a 
frame fitted with screwed nuts at one end, these nuts causing 
the frame to move alternately in opposite directions on the 
countershaft. The other end of the frame bas eyes into which 
the bushes of the disc are inserted, thus causing the latter 
to traverse as well as revolve. (Accepted May 81, 1893). 


12,234. J. Kirk and B. Lee, Leeds. Pressing and 
Finishing Machinery for Textile Fabrics. [4 Figs.) 
July 1, 1892.—In this invention a large cylinder A is employed, 
this cylinder having a central shaft and an annular space 
around the inside of the periphery. Steam under high pressure 
issupplied to the annular space partly through the central shaft 
and then by a number of connections to the heating chamber, 
and escapes from the opposite side. Around the cylinder at 
intervals are guide rollers G for the erdless sheet G!, and a pres 








sure roller upon runners in a slide having two connecting-rods 
with right and left hand ecrews and nut to correspond, so as to 
take up or let out the sheet. The piece ses around the large 
cylinder and lies between it and the endless sheet, this sheet 
putting upon the piece the required — The pressure 
roller is placed opposite the centre of the large cylinder, to the 
end of the connecting-rod, and means are provided for showing 
mm of pressure put on the goods. (Accepted May 31, 


UNITED STATES PATENTS AND PATENT PRACTICE. : 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
a gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 








Frenco CANALs.—The net revenue derived from the 
canals worked by the Soutliern of France Railway Com- 
pany increased last year to the extent of 65717. The re- 
ceipts were larger by 5996/., while some reductions were 
effected in the oe expenses. The grain, wine, and 
oil traffics all increased last year, 
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Jocone station. Our annexed illustrations give an 


THE PENNSYLVANIA RAILROAD 
AT CHICAGO. 


| which must be regarded rather as an example of what 


Tue Pennsylvania Railroad has made an exhibit | it is intended the stations on this line shall be than | 


of great interest, extent, and originality at Jackson | what they are at present. The Pennsylvania Rail- 
Park. The whole of its collection falls within the road Company have always taken the lead in the 


excellent idea of the design of this station building, | 


| the first order in this country and on the Continent. 


The Grand Central Station of New York, the 
Pennsylvania terminus in Jersey City, the Phila- 
delphia (Broad-street) and Washington Stations of 
the same company, the new station of the Illinois 
Central in Chicago, and many others, are remark- 
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Fig. 2. Tae PennsyLtvanta Rawroap Exuipit. 


Department of Transportation, but only a small, UnitedStatesinthematter of stationaccommodation, 


part is installed within the building allotted to that | and for the last twenty-five years they have been 
department. This part consists of examples of | steadily creating and improving in this direction, 
freight and passenger cars; but especially of re- | until in station work, as in all other details, they own 
frigerator cars, a class of rolling stock that is of an essentially first-classsystem. There isa general 
special importance in American railroad traffic. and rapid movement on all the more important 
The main part of the company’s exhibit is contained | American railways to improve the station accommo- 
within, or grouped around, avery beautiful pavilion | dation ; and the terminal buildings and facilities, in 
intended to represent a completely fitted and first-| many large towns, can to-day rank with those of 














able in extent, design, and completeness. Local 
station buildings remain, however, to a large ex- 
tent in a somewhat primitive condition, although 


| the Pennsylvania and some other lines are notable 


exceptions. The model station which we illustrate 
consists of a main building, with waiting-rooms, 
booking-offices, &c., on one side of the line, and 
an extended shelter on the other, communica- 
tion between the platforms being effected by 
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an overhead bridge, instead of the popular mode 
of crossing the tracks. There is also a signal 
equipment and water-tank, while a standard track 
is laid with rails weighing 100 lb. to the yard (not 
much heavier than the sections now being laid), 
with examples in place of the standard types of 
switches and crossings. The interior of the build- 
ing is a veritable museum of relics connected with 
the early days of the Pennsylvania Railroad, from 
the time before the date of railroads, when in 1815 
a charter was granted for the building of a tram 
road from Newton to Brunswick. Of course this 
collection includes many examples of road-bed, 
from that of the stone blocks and rough iron rails 
used in 1831 on the old portage road over the 
Alleghenies, and the 35-lb. rail of a later date on 
the Camden and Amboy Road. At that time, and 
indeed for long after, journeys to Pittsburgh were 
made largely by canal boat, working in connection 
with the railroad, and several models of this once 
famous mode of transport are shown in the pavilion. 
Cases running round the walls contain a fine col- 
lection of objects, largely documents, and under 
the central dome are three relief maps illustrating 
the changes in the methods adopted for crossing the 
Alleghenies since 1832. One of these in particular, 
the largest of the three, which is 12 ft. long by 4 ft. 
wide, and which shows the old portage and the new 
portage roads, together with the present line of 
the Pennsylvania Railroad, including the Horseshoe 
Curve, Allegrippus, and the district of the Johns- 
town flood, is especially valuable as being the first 
and only relief map ever made of that section. In 
striking contrast to the old horse-drawn canal boats, 
are models of the most modern ferryboats belong- 
ing te the company and plying between Jersey 
City and New York. The outside exhibits of the 
company are very full of interest. From an historic 
point of view the two old passenger coaches, with 
the Stephenson engine ‘‘ John Bull ” at their head, 
are one of the most important of the Transportation 
exhibits. The ‘“‘ John Bull” was built in this 
country in 1830, and we cannot do better than re- 

roduce a summary of its history prepared by the 

ennsylvania Railroad Company : 


“‘The history of the locomotive dates back to a period 
when locomotion by steam was in the earliest age of 
experimentalism. For several years previous to 1830 
experiments attended with more or less success had been 
made in England with locomotives to be — by 
steam. In 1830 the ‘Planet,’ constructed by George 
Stephenson, was the best example of a machine of this 
character, and after witnessing a trial of its powers in 
1830, Mr. Robert L. Stevens, the founder of the Camden 
and Amboy Railroad, placed an order with Stephenson 
to build an engine on the same lines for shipment to this 
country. This engine, christened ‘John Bull’ after its 
arrival in America, was completed in May, 1831, and 
shipped to Philadelphia, where it arrived in August of 
the same year. It was then transshipped to Borden- 
town. The boiler and cylinders were in place, but the 
other component parts were packed in boxes, and it was 
with the utmost difficulty that they could be put together 
and adjusted by mechanics who had never before seen a 
piece of mechanism of a similar character. 

‘The original weight of the engine was about 10 tons. 
The boiler was 13 ft. long and 3 ft. 6 in. in diameter. 
The cylinders were 9 in. by 20 in. There were four 
driving wheels, 4 ft. 6 in. in diameter, made with cast- 
iron hubs and wooden spokes and felloes. The tyres 
were of — iron } in. thick, and the depth of flange 
was 14 in. The original gauge was 5 ft. The interior 
arrangements were primitive in the extreme, and the 
handling of the levers used in starting or reversing in- 
volved a considerable amount of hard work on the engi- 
neer. When the engine had finally been successfully 
articulated and pl upon tho track laid for the experi- 
ment, the boiler was pumped full of water from a hogshead, 
a fire of pine wood was lighted in the furnace, and at an 
indication of 30 lb. steam pressure the engineer, nervous 
with excitement, opened the throttle and the locomotive 
moved over the rails. Several other trials were sub- 
sequently made with equal success, and the locomotive 
was taken apart again, modifications made here and 
there, a tender improvised, and it was held in readiness 
to await the completion of the railroad. 

** Between 1831 and 1836 the ‘John Bull’ underwent 
considerable modification, as chanjyes sugges them- 
selves to the watchful eyes of the American mechanics, 
and in the latter year the engine was in active service on 
the Camden and Amboy Road, just as she appears to- 
day. During the more than half-century of life the 
sturdy old machine suffered many vicissitudes of fortune. 
After years of admirable service, the modern machinist 
succeeded in producing improvements which relegated 
the old engine to the side track, and it was stored away 
in Bordentown for a number of years. In 1876 it was 
rescued from the oblivion which was enveloping it in the 

uiet Jersey town, and exhibited at the Philadelphia 

ntennial, where it attracted much attention. Its next 


— appearance was at the Chicago Exposition of 
ilway Appliances in 1883, and, then being presented 
te the United States Government by the Pennsylvania 





Railroad Company, it has since been a notable feature of 
the world of curiosities collected in the National Museum 
at Washington. The Pennsylvania Railroad Company, 
through Mr. Theo. N. Ely, Chief of Motive Power, who 
has charge of the cmegeey exhibit, borrowed it from 
its present owners to place it on exhibition at the com- 
pany’s building at the World’s Columbian Exposition. 

**One of the most notable features of the ‘John 
Bull’ is the pilot, commonly known as the cow-catcher. 
As originally constructed in England there was no pilot 
attached, but when the engine was placed in service on 
the Camden and Amboy Road, it was found absolutely 
necessary to provide a pilot in order to assist the machine 
in taking curves. 

**Mr. Stevens set himself the task of planning one 
and although it was a crude and awkward affair, it serv’ 
the purpose. The first pilot was a frame made of oak, 
8 ft. by 4 ft., pinned together at the corners. Under the 
forward end were a pair of wheels 26 in. in diameter, 
while the other end was fastened to an extension of the 
axle outside of the forward driving wheels, as it was 
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found that a play of about lin. on each side of the 
pedestal of the front wheels was necessary in order to 
get around the curves. At first it required a considerable 
pile of stones to hold the pilot down to its work, and even 
then it is a matter of tradition that it had a pernicious 
habit of getting off the track on very slight provocation. 
When the engine was to be turned the pilot had to be 
removed, as the turntables of that day were too short to 
accommodate it. The pilot which now adorns the front 
of the ‘John Bull’ is a somewhat less cumbersome 
modification of the one first constructed by Stevens. 

** Wood was the original fuel used, but the furnace has 
been changed now forcoal. The inclosed tender contains 
a storage capacity for about 2200 1b. of coal and a tank 
holding 1500 gallons of water. The water is sufficient fer 
a run of 30 miles, and the coal will last through 90. The 
curious contrivance, gong | a poke bonnet, which 
surmounts the tender, was called the ‘gig-top.’ In it 
sat the forward brakesman, who not only kept a sbarp 
look-out out for other trains approached on the same 
track, but signalled to the rear brakesmen when occasion 
required, and worked the brakes on the locomotive and 
tender by along lever which extended up between his 
knees. There was no bell-cord nor gong on the locomo- 
tive, so all communication between engineer and brakes- 
men was by word of mouth. All these original features 
are retained in the restored engine. 

“ The Old Passenger Coaches.—Hardly less unique than 
the locomotive itself are the passenger coaches of this 
historic train. Some twenty-five years ago a farmer near 
South Amboy bought one of the discarded coaches of the 
old Camden and Amboy Railroad. He removed it from 
its trucks, and, planting it on posts in the ground, con- 
verted it into a chicken coop. It served in this capacity 
untila few months ago, when a representative of the 
Pennsylvania Railroad, looking for relics, happened upon 
it, and entered into negotiations for its purchase. The 
thrifty farmer, realising that lapse of time had endowed 
his hennery with increased value, demanded a price 
which represented compound interest on the —— pur- 
chase money, but the matter was adjusted, and the _~ 
senger coach of fifty years ago transformed into a chicken 
ceop is once more fixed upon its trucks and will go to 
Chicago as a part of the ‘John Bull’ train. After its 
recovery the coach was refitted and reupholstered, so that 
it a now in all the pristine glory of its palmy days. 
The history of the other coach is not quite so romantic. 
It was found some years ago in a lumber yard ina New 
Jersey town among a mass of rubbish, and quietly tucked 
away in the Meadows shops by a far-sighted cfficial of the 
company, who foresaw that just such an occasion as this 
would bring it into requisition some day. 

** Development of the Stage Coach.—The old coaches 

resent many reminders of their predecessors of the road 
as iron rails were known. They are, indeed, but an 
advanced development of the stage coach. Nos is 
wasted in their construction. They are low in height 
and narrow in width, being but 30 ft. long, 8 ft. wide, 
and 6 ft. 5in. high inside. The interior finish is severely 
plain. There is an entire absence of any attempt at orna- 
mentation of any kind. The roof has no ridge for venti- 
lating purposes, as in the cars of the present time, but 
isjslightly convexed, the surface being covered with a 
figured cloth. Ventilation is secured by adjustable slats 
above the windows. The twenty double seats, which are 
very narrow, and the four single ones, are made of boards 
upholstered with a greyish material, similar to the stuff 





used in old stage coaches, The backs aré devoid of up- 


holstery, with the exception of the band at the top to 
support the shoulders. The aisles are very narrow, as 
are the double doors, and it seems a problem how the 
crinoline of our grandmothers could accommodate itself 
to the narrow confines accorded to it. There are no 
toilet rooms nor any provision for drinking water. 

‘This latter luxury was not introduced until 1840, 
when it was supplied from wooden kegs with a brass 
spigot, from which the water escaped into a tin cup. 

here was little travel by night in the olden days, so the 
only illuminating agents were a tallow candle encased in 
a glass holder, one at the rear and the other at the front 
of the car. The window lights resemble the panes of 
glass in a child’s playhouse, and as the windows could not 
be raised, a movable slat, capable of being lifted up or 
down on the principle of the blinds of a stage-coach, is 
inserted between each light for the purpose of admitting 
the air. A sloping projection, a few inches in i 
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the rain 


above the windows, and another at their centre, 
the interior to some extent from the beating in o 








when the slides were open. 
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Fia. 3. PLAN oF THE PENNSYLVANIA RAILROAD PAvILion. 


‘*The cars, Jike the locomotive, are painted a rich olive- 
green, and bear no lettering of any kind. The coaches 
weigh 14,250 lb., and are mere pigmies beside the 
90,000-lb. Pullmans of the evening of the nineteenth 
century. Each coach has its own brakesman, and as the 
brake-rods are not fitted with ratchets or ‘shoes,’ the 
sturdy muscle of the brakesman must hold the brake tight 
until his grip is released by the proper signal from the 
man in the crow’s nest.” 

The venerable engine hauled the almost equally 
venerable train to Chicago, and the thousand mile 
journey caused intense-excitement along the route. 
It left Jersey City about 10 a.m. on Monday, April 
17, and reached Chicago at 3 p.m. on the following 
Saturday, doing the whole distance under its own 
steam, and more than once recording a speed for a 
short distance of 40 miles an hour. Our illustra- 
tions give an admirable idea of the appearance of 
the ‘‘ John Bull” and the coaches as they stand on 
the Pennsylvania Company’s exhibit. Other objects 
of great interest are two of the special trucks built 
for the transport of the two great Krupp guns to 
Chicago ; the larger of these weighs 261,000 lb., or 
about 120 tons, and the smaller weighs 62 tons. 

The large gun car has a capacity of 285,000 lb., and 
is built entirely of boiler steel ; the centre plates 
and centre bearings being steel castings. It consists, 
as may be seen by referring to the illustration on 
page 105, of a major bridge, two minor bridges, and 
four eight-wheel cars. The gun rests in the major 
bridge on two supports, designed to closely fit its 
perimeter. In addition to these two supports, to 
avoid any vibration while in transport, the muzzle 
is secured by wedge-shaped oak blocks, set in cast- 
iron shoes, and drawn up to the muzzle by means 
of right and left hand screws. The major bridge 
is 50 ft. from centre to centre of supports, and 
rests directly on the side bearings, while, on the 
other hand, the minor bridges are supported by 
their respective centre-plates. The cars have been 
designed so as to combine strength with flexibility, 
and are equipped with Janney couplers and draft 
rigging specially constructed for strength. The 
journals are 44 in. by 9 in. ; 374-in. wheels, with 
wrought-iron centres and steel tyres, are used 
Each car has a 14-in. Westinghouse air-brak. 
cylinder, with brake on all wheels, and National 
hollow brake beams with Christie brake heads 
and shoes. The load on carsis thoroughly equalised 
by 32 elliptic springs of 36-in. span, each spring 
having 18 leaves, 3} in. wide and 2 in. thick. The 
extreme length of car is 90 ft. 9 in.; extreme width, 
9 ft. 10 in.; extreme height to top of bridge, 
9 ft. 92 in. 

The large gun is 14,000 millimetres (45 ft. 11} in.) 
long, and has a bore of 42 centimetres (163 in.). It 
is made of steel, and put together in sections of 
varying lengths. The diameter of bands on breech 
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is 1930 millimetres (6 ft. 4 in.), and of breech 
1710 millimetres (5 ft. 72 in.). The muzzle is 655 
millimetres (2 ft. 1} in.) in diameter. The greatest 
width of gun is over trunnions, and measures 2405 
millimetres (7 ft. 102 in.). From centre of trun- 
nions to end of muzzle the gun measures 9360 
millimetres (30 ft. 8$ in.). The weight of gun is 
118,436 kilogrammes (261,152 lb.). 

The car designed for carrying the 62-ton Krupp 
gun consists of two flat cars of 100,000 lb. capacity 
each, and a bridge connecting the two cars. Each 
flat car has two six-wheel trucks, built on the prin- 
ciple of the standard Pennsylvania Railroad engine 
trucks, with inside journals 5} in. by 10 in., and 
30-in. cast-iron wheels. The bridge has a capacity 
of 140,000 lb., and supports the gun on two plat- 
forms, each 4 ft. 10 in. long, and 5 ft. 2 in. clear 
space between them. Each platform is composed 
of five 8-in. I-beams covered with a }-in. steel 
plate and 3-in. oak flooring. The flat cars are 
equipped with Westinghouse triple brake and 
National hollow brake beams with Christie heads 
and shoes. They will be used in regular service 
for carrying heavy and bulky weights, and have 
each a capacity of 100,000 lb. The gun car has 
been so arranged that the bridge can be used, 
together with two of the eight-wheel cars composing 
the large gun car, in transporting guns weighing 
120,000 lb. or less. The total length of the 62-ton 
gun car is 70 ft. 9 in., total width 8 ft., and total 
height 7 ft. 2 in. to top of bridge. Both gun cars 
have safely passed round a 29-deg. curve. 

The gun carried on this car measures 10,700 
millimetres (35 ft. 1} in.) in length, and has a bore 
of 30.5 centimetres (12 in.). The greatest diameter 
is 1460 millimetres (4 ft. 94 in.), and width over 
trunnions is 1845 millimetres (6 ft. OZ in.). The 
diameter of breech is 1320 millemetres (4 ft. 4 in.), 
and of muzzle 550 millimetres (1 ft. 93 in.). The 
length from centre of trunnions to end of muzzle 
is 6894 millimetres (22 ft. 72 in.). Weight of gun 
is 61,235 kilogrammes (135,025 lb.). Figs. 6 to 11, 
page 105, illustrate the construction of these trucks, 

The magnificent collection of war material sent 
by the Essen Works to Chicago, was taken to 
Sparrow’s Point, Maryland, and unloaded at the 
wharf of the Maryland Steel Company, it having 
been decided that this was the only place where 
sheers of sufficient capacity existed, and these, as 
experience showed, were tested perilously near to 
their utmost strength. The exact capacity of the 
sheers had not been ascertained ; prior to handling 
the gun they were tested with a load of rails 
weighing 130 tons. The height of the sheers is 
about 110 ft., and the hoisting is effected by four 
hydraulic rams, 18} in. in diameter and 16 ft. 3 in. 
stroke ; a water pressure of 1700 lb is employed in 
raising maximum loads. We are indebted to Mr. 
Theodore N. Ely, Chief of Motive Power for the 
Pennsylvania Railroad Company, for the illustra- 
{ions accompanying this notice, and we should add 
that Mr. Ely devoted much time and attention to 
the admirable exhibit at Chicago. 





THE INTERNATIONAL MARITIME 
CONGRESS. 

In our last issue we gave an account of the pre- 
liminary proceedings at the International Maritime 
Congress, which. commenced on Tuesday, July 18, 
and was continued on the four following days. We 
now take up the proceedings of Wednesday, the 
second day. 


Section II.-—Tur ConstRvuctION AND EQuiIPMENT 
oF Docks. 


Mr. Alfred Giles, President of the Institution of 
Civil Engineers, presided over the first meeting of 
Section IT. (ports, docks, &c.) on Wednesday fore- 
noon, the 19th inst. The first paper read described 
the Port of Bordeaux, the author being M. H. 
Crahay de Franchimont. The port comprises a 
main dock of 25 acres, with quayage of 37 acres 
for sixteen large steamers with a draught of 26 ft. 
This dock communicates with the Garonne through 
two adjacent locks opening into a tidal entrance, 
and there is a reservoir of 40} acres at present 
supplying water to the dock, but with a part so 
constructed as to allow of the formation of a pas- 
sage 69 ft. wide to connect the reservoir with the 
dock, when the transformation of the reservoir 
into the dock becomes necessary. Lastly, there is 
a large masonry graving dock. ‘As to the main 
dock, the walls are built partly upon bearing 
piles: with forindetion blotks of masonry and eon: 


crete at intervals of 164 ft. The remainder is 
founded on blocks of masonry 16} ft. long by 
19% ft. across, sunk 10 ft. below the bottom of the 
dock, so as to leave spaces of 23 ft. between them, 
spanned by semicircular arches 26} ft. in diameter, 
so as to allow for displacements in the sinking of 
the blocks. The filling at the back is kept up 
under the arches by mounds of rubble stone, rest- 
ing upon benches formed in the slope of the excava 
tion. The locks are 72 ft. and 46 ft. wide, and 
separated by a wall 33 ft. thick. ‘The locks were 
built within an inclosure formed by wells. A layer 
about 8} ft. thick of Theil lime concrete deposited 
on the sand forms the foundations of the bottom 
of the locks. 

The graving dock accommodates a vessel of 
446 ft. length. The side walls rest upon large 
blocks 3} ft. apart, with inner wells, and these 
were sunk by aid of a dredger with a vertical 
ladder of buckets, whereby the time occupied and 
cost was reduced, the cost by ordinary process being 
17s. 3d., against 4s. 5$d. per cubic yard by dredging. 
The masonry counterforts on which the floor is 
founded are laid against the foot of the blocks to 
prevent these slipping forward during the construc- 
tion. A layer of hydraulic lime concrete was laid 
over the counterforts, the subterranean water flow- 
ing into sumps, which was allowed to flow and rise 
over the layer of concrete while the side walls were 
being constructed, and as soon as the foundation 
of the floor was considered to have set sufficiently, 
the water was removed from the graving dock for 
executing the paving of the floor, which was far 
advanced before the pumping was stopped. The 
floor was completed, and the water, previously kept 
out by an earthen embankment, was let into the 
dock, and the side walls completed. It was subse- 
quently found that the pressure of the water below 
had formed fissures in the floor, the stones being 
split in some cases where the mortar of the joints 
remained unimpaired. The masonry covering was 
removed where necessary, laying bare the concrete, 
and when it was cleaned all the springs were con- 
nected with earthenware channels, and the water 
led to vertical pipes, and the paving relaid. The 
water was again admitted to the docks, and cement 
grout poured down the vertical pipes to seal up the 
springs. Still later there was a similar upheaval in 
another part, and the springs were collected in a 
pipe and diverted to the drainage channels, and 
the floor repaired. The pumps empty the dock in 
44 hours. The lock gates, swing bridges, and 
paddles of the sluices are worked by hydraulic 
power, while there is an electric light installation. 
Owing to the deposit of silt, extensive dredging 
operations have to be carried out in the docks, 

‘*The Management of Commercial Ports and 
their Equipment, with special reference to the 
Port of Marseilles,” was the subject of the next 
paper, M. A. Guérard being the author. He de- 
scribed at length the port, with particular reference 
to facility of discharge and economical working. 
Behind a long quay parallel to the coast are a 
number of branch docks of various sizes, with 
moles projecting into them, and M. Guérard 
pointed out the desiderata which experience had 
suggested. The width of passages traversed by 
vessels under steam should be 50 m.; the basins 
should be 1300 m. (4278 ft.) long, to allow a vessel 
of 150 m. (500 ft.) to swing to the wind when at 
anchor ; the moles on which warehouses are to be 
built should be 130 m. to 160 m. in width, and 
250 m. to 300 m. is a convenient length ; the depth 
alongside quays should be 84 m. (28 ft.); the height 
from lowest water level should be 2.40 m. (8 ft.). 
A separate dock is being made for petroleum and 
powder-carrying ships, and it is to be surrounded 
by a wall 8 m. high, while graving docks are also 
isolated and grouped around a basin 300 m. by 
160m. In France, up to the present time, the 
supply of machinery to ports has been considered a 
separate business from the construction and owner- 
ship of the works forming the ports; but M. 
Guérard considers that the equipment ought to be 
considered one of its constituent elements, as in 
England, and the nature of this equipment de- 
pends on the nature of the communication with the 
interior. Hamburg is fortunate in this respect, and 
has prospered ; Marseilles has only one railway, but 
insists with energy on the construction of a canal 
to the Rhone, 50 kilos. (31 miles) distant. 
Hydraulic machinery, M. Guérard stated, is gene- 
rally accepted now as the most suitable for dock 





purposes when the traffic is sufficient to justify the 
outlay, In the 120-ton sheerlegs the hydraulie 


cylinder is suspended and lifts the load direct, 
and a 60-ton boiler can be shipped or landed 
in twenty minutes. On the quays there are both 
fixed and movable hydraulic cranes, the method 
of making connection between the movable crane 
and the pressure and return pipe being the well- 


known telescopic and articulated a There 
are low-type cranes as at the Royal Albert Dock 
in London, and the high-type crane, under 


which a railway wagon can pass, but the latter is 
more subject to accident. As to power, experience 
showed that for general merchandise, grains, and 
oil seeds a power of 1} tons is suitable, for minerals 
3 tons; but it was desirable to have a crane to 
work either at 1} or 3tons. The dimensions which 
he considered generally suitable were: Range out- 
side of quay wall, 8.30 m. (274 ft.); height above 
quay to the shaft of the top sheave, 16 m. (524 ft.) ; 
range of lift, 18 m. (60 ft.); angle of turning, 270 
deg. ; speed of lifting, 1.30 m. (44 ft.) per second ; 
speed of turning, 1.50m. per second. There is a 
hydraulic 1-ton winch mounted on a truck at 
Marseilles, but it has not once been asked for in 
six months. For the grain trade, Poulson’s ele- 
vators are used, in which the grain travels on end- 
less bands. Having dealt with the conditions to be 
observed in designing sheds, the author concluded 
by a reference to railways, urging that both switches 
and turntables had their advantages and proper 
applications, and that railways on quays ought to 
be regarded as part of the equipment, and as such 
be the property of the harbour authorities. 

Both papers were discussed together. Mr. Giles 
said as regards railways that, wherever he had been 
able, he had, in planning docks, adopted obtuse 
angles, so that the railway system might not require 
turntables. As to hydraulic power, there was no 
more easy way of doing work where it was very 
regular and constant, and where there was little 
frost; but where the work was not absolutely 
regular, it was better to have movable steam 
cranes. At Southampton, where only steam cranes 
were in use, they were able to discharge South 
African steamers and reload them in eight working 
days, in addition to dry-docking them and executing 
repairs. This meant the discharge of 6000 bales of 
wool and the loading of 2000 or 3000 tons of coal 
and 2000 tons of cargo. He did not think they 
would do much better with hydraulic cranes. 

Mr. W. R. Kinipple, referring to the difficulties 
with the graving dock at Bordeaux, said that since 
1858 he had constructed some twenty-five graving 
docks of various sizes, and he had always succeeded, 
by the adoption of arterial drains, in getting a bot- 
tom of uniform strength and with a very small 
amount of material. One of the largest was that 
at Quebec, of 100 ft. in width, which could accom- 
modate two Anchor or two Allan Liners abreast. 

Mr, Vernon Harcourt suggested that the neces- 
sity of dredging the dock at Bordeaux, owing to 
the lodging of silt from the river, might be obviated 
by adopting the method obtaining in some ports in 
the Bristol Channel and at Hull, of locking out and 
in each vessel, and using freely the water from the 
reservoir. The failure of the graving dock, he con- 
sidered, must have been due to the concrete being 
somewhat porous. He agreed that, if there was 
sufficient work, hydraulic cranes were desirable, 
remarking that it was a great advantage to be able 
to store up power until it was required. 

The usual compliments having been paid, the 
Section adjourned until Thursday. 


Section III.—Suiesur~pine anp Marine 
ENGINEERING, 


The members of Section III. met in the Council 
Chamber of the Institution of Civil Engineers on 
the morning of Wednesday, July 19, when two 
papers were down for reading. Lord Brassey was 
to have occupied the chair, but in his absence it 
was taken by the Assistant Controller and Director 
of Naval Construction, Dr. W. H. White. 


Steam CoMMUNICATION WITH THE CONTINENT. 

The first paper taken was that contributed by 
Mr. A. E. Seaton, of Hull, and was entitled ‘‘Steam 
Communication with the Continent.” This interest- 
ing paper we commence to print in full on page 
128. It will prove a valuable contribution to the 
history of steam shipping, as it goes back to the 
very early days of cross-Channel communication. 

The first speaker on Mr. Seaton’s paper was 
M. Daymard, of the Compagnie Générale Trans- 
atlantique, who said the section must thank Mr. 





Seaton for his interesting ascount of vessels 
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designed to crossthe Channel. He wished to adda 
few words to call attention in a special manner to 
the efforts which had recently been made in France 
to participate in the progress in increased speeds. 
Mr. Seaton had alluded to vessels which were the 
joint property of the Western Railway of France, 
and the London, Brighton, and South Coast Railway 
of England ; he would add that La Seine, built at 
Havre bythe Forges et Chantiers de la Mediterranée, 
had surmounted in a large degree the difficulty of 
attaining a high speed with twin screws in a shallow 
draught. La Seine, running between Newhaven and 
Dieppe, has realised in her trial trip a speed of 
21 knots, and she ran 20 knots in her usual work. 
Like vessels of her class, she had been subject to 
great vibration, and a great amplitude of roll ; but 
by strengthening the engines and adding lateral a Pear vay a. Toh: lids 
keels, these two defects had been considerably 9 ext pi ‘ 
ameliorated, and it was expected that the sister | 

ship La Tamise, in process of construction by the ; we i ee ’ 

same firm, and for the same service, would give ; 

entirely satisfactory results. The choice between 
paddles and screws was a delicate matter in certain 
cases. It depended principally on the available 
draught of water. With a very shallow depth 
paddle wheels were essential ; with deeper water twin 
screws could be employed, and had the advantage 
that the same power could be obtained from lighter 
engines. With deeper draught still, and when 
exceptional power was not required, as in the 
Transatlantic liners, a single screw did well. In 
crossing the Channel the conditions were such that 
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paddles gave greater advantages than in seas less 
exposed to the wind and to cross currents. By 
reason of these considerations, and of the size re- 
quired in vessels for the service between Newhaven 
and Dieppe, the mean draught that could be 
adopted was at the point where there was an exact 
balance between the advantages and inconveniences 
of paddle-wheels and twin screws ; it was evidently 
very meritorious to attempt to get 20 knots with 
screws on that service. M. Daymard added that 
in view of the importance of draught, and of the 
necessity of its increase in the different ports to 
-permit of the improvement of vessels frequenting 
them, it would be desirable that the members of 
Congress specially interested in the other sections, 
and who had charge of the conversion of ports and 
docks, should have impressed upon them the 
necessity of that increase. 

pag Hodgkinson, R.N., was the next speaker. 
He desired to correct a wrong impression that 
might arise from a statement Mr. Seaton had made 
in his paper. Theold Calais-Douvres—the double- 
hulled ship—was not still on the station, but was 


Truck FOR TRANSPORTING THE 62-Ton Krupp Gun, 


laid up in dock and on the sale list. The vessel 
now running under that name was a fast-sailing 
steamer of the ordinary type. With regard to the 
original Calais-Douvres, although she was not so 
fast in good weather as other boats, she made ex- 
cellent passages when the sea was rough; com- 
paring very favourably with her more ordinary 
sisters. This was doubtless due to the fact that 
the paddle-wheel was in the centre and not subject 
to so much motion in a beam sea as paddle-wheels 
placed at the side, i.e., it always received a favour- 
able draught of water. This vessel was a great 
improvement on the Castalia, which was composed, 
it will be remembered, of two half-hulls, that is to 
say, the inner sides were flat. This caused her to 
steer very badly; in fact, it was impossible to 
guide her in shallow water, a circumstance to which 
Calais pier could bear witness. The present 
Calais-Douvres was of the same type as the other 
fast ships, and could do a cross-Channel passage in 
an hour. As a rule, however, she was not pressed to 
her greatest speed, as the scend of the sea caused 
& most unpleasant motion when she steamed fast. 











Mr. H. Graham Harris, as a marine engineer, 
said he thought Mr. Seaton had not given the 
engineering profession sufficient credit in chronicling 
the advances made in Channel steamers. He re- 
membered in his ’prentice days that 16 lb. was a com- 
mon pressure for vessels to run at, and when Messrs. 
Ravenhill, Hodgson, and Co. were asked to press 
boilers to 32 1b. to the square inch, it was looked 
on asa great advance. Another matter in which 
progress had been made was the subject of revolu- 
tion. The old engines made 15 to 20 turns a 
minute, and speed was increased by gearing. He 
remembered in his earliest days of apprenticeship, 
being engaged in making tracings of geared engines 
at the Thames Iron Works. 

Professor Biles was glad that Mr. Seaton, in his 
paper, had emphasised the advantages of twin 
screws over paddle-wheels for cross - Channel 
steamers. The Seine had crossed the Channel at 
20.4 knots, which might be pronounced an excellent 
result. There were at first objections existing in 
this vessel as to vibration and rolling, but these 
defects had been completely removed. The Brighton 
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Railway Compiny had a project for building a 
vessel of great speed to put on the Newhaven and 
Dieppe route. It was found, however, that the 
limitations of the Board of Trade were more 
stringent than those of France, where scantlings 
could be adopted which would be illegal here. With 
regard to the type of boiler selected, too, there 
was danger that when the vessel was ready for 
service she would be refused her certificate. No 
doubt it was largely a political question whether 
shipbuilders in this country should be handicapped 
in this way, as compared to their French com- 
petitors, especially in not knowing what was before 
them in regard to new departures. The advantage 
of twin screws over paddle-wheels was that a better 
average performance in all weathers could be ob- 
tained by their use; the rough weather steaming 
approaching very closely to that of smoother 
water — that was, supposing sufficient draught 
were given for the purpose; but below a 
certain limit of draught the better results ob- 
tained by the paddle-wheel in fair weather, 
raised the average. In paddle-wheel vessels there 
was nt so much rolling in a beam sea, but in his 
opinion the action was far more unpleasant when 
driving into a head sea, owing to the shocks of the 
waves striking the paddle-boxes. Another good 
feature about twin screws was the duplication of 
machinery, and the ship designer also was able to 
put his saloon in the best part of the vessel— 
namely, amidships. The question of carrying 
cargo had been raised, and in this respect cross- 
Channel practice was following that of the Atlantic, 
where some lines had progressed in the direction 
of leaving out cargo, but the step had been 
attended with questionable success. The competi- 
tion appeared to him to be between building larger 
ships, or constructing vessels solely for passenger 
purposes. 

Mr. Joy said he had been acquainted with the 
Dieppe and Newhaven route for years. It used to 
take seven hours’ steaming, but owing to the im- 
provement in the vessels it could now be done in 
four hours. Two twin-screw vessels had been 
built, and what had been said by Mr. Biles was 
perfectly true: they would beat the paddle-boats 
in rough weather, although the latter were on 
trial trip faster craft. These twin-screw boats 
had steamed 16 knots on trial, and had very closely 
approximated to that on their four years’ regular 
running ; moreover, during that time they had 
required scarcely a touch of repairs. 

Ir. Theodore Doxford, of Sunderland, said the 
paper was extremely interesting to him. The 
advantage of twin screws had been clearly pointed 
out, but it must be remembered that to progress in 
this direction it was necessary to have better har- 
bours. That was the key of the situation. If the 
civil engineers would give this, the shipbuilders 
would rise to the occasion. 

Mr. Seaton, speaking on the latter point, said 
that in this respect the Great Eastern Railway had 
an advantage over the South-Eastern Railway. In 
the former there was a depth of 14 ft. at low water, 
whilst the latter had at their sea terminus but 8 ft. 
at low water. The recent dredgings in the Maas 
had given an extra 2 ft. on the other side. He 
thought it would be a great thing if advantage 
were taken of this International Congress to urge 
on Governments to agree as to a depth of water to 
be maintained on both sides of the Channel. There 
were other things upon which Governments might 
confer with advantage. He had built some ships 
lately which were to run from England to the Con- 
tinent ; these could only be put on to their stations 
by the Government officials shutting the other eye. 
For instance, the Germans had a regulation by 
which it was illegal to have cocks on water gauges, 
whilst English officials had passed a law insisting 
that they should be there. He did not much mind 
himself whether the cocks had to be fitted or not, 
so long as there was some accordan:e, although per- 
sonally he thought they were better left out. 
Reference had been made to the twin-screw vessel, 
the Chelmsford, which our readers will remember 
we described in connection with a trial recently 
made. This vessel was built for the new route 
from Harwich to the Hook of Holland. One of the 
most notable features about her is the fact that she 
is singularly free from vibration. This point, it 
will be remembered, we referred to in our descrip- 
tion. Mr. Seaton said that this desirable feature 
might be due to the fact that the ship was built of 
steel to an iron scantling, and also to her unusually 
ample engine foundations. Another cause tending 





to the same end was the material of which the pro- 
peller blades were made. They were of phosphor 
bronze, and with this alloy they had more control 
over the shape of the blades, and were, therefore, 
able to get them uniform, and the propellers well 
balanced. Badly pitched screws were a fruitful 
source of vibration. 

Dr. White said that it might be supposed from 
some statements made, that the English ports were 
superior to those of France. That was open to 
question. He believed Boulogne had more depth 
than Folkestone. Shallow draught rendered it 
difficult to design such vessels as the Seine, and 
secure steadiness. Dr. White, as is well known, 
was one of the early advocates of twin screws, and 
in his remarks he referred to the advantages to be 
secured by their use. One of these was the 
superior lightness of the engines as compared to 
paddle-wheel engines. Mr. Biles did not appear 
to agree with him in this, but the quicker running 
of screw engines tends to this end. The speaker 
said it was a surprise to him that the Thornycroft 
turbine propeller had not been tried in the Channel 
service. Very remarkable results were got with it 
on shallow draught, but it might be that the diffi- 
culty in going astern had stood in the way of its intro- 
duction. We may point out, however, that by a recent 
modification, which we iliustratedand described a 
short time ago, and which was introduced by Mr. 
Thornycroft and Mr. Barnaby, the go-astern diffi- 
culty has been largely, if not entirely, removed. 
Dr. White stated that in regard to lightness, trials 
had been made with the stern-wheel steamer in 
competition with the turbine propeller vessel, and 
there was no doubt on which side the advantage of 
lightness was to be claimed in regard to the engines. 
As to the matter of Government control, it was not 
for him to criticise there the action of another 
Government department. He would say, however, 
that the Admiralty had not been afraid to build 
light scantling steamers; so light, as he was in- 
formed, that they would not receive the Board of 
Trade certificate. Such vessels had, however, run 
for years in the Navy, and, after long experience, 
he found no reason to regret the method of con- 
struction adopted. They did not show any sign of 
weakness after years of running. 


OcEAN PASSENGER STEAMSHIPS. 


A paper by Professor J. H. Biles on ‘‘ Ocean 
Passenger Steamships” was next read. The author 
referred, first of all, to the increase in size of ocean 
steamers of to-day, and to the regularity of pas- 
senger traffic which had followed. To illustrate 
the advantages of size, he compared some of the 
larger steamships with those of more moderate 
displacement. In one vessel of 13,600 tons and 
17,000 indicated horse-power, the average speed of 
the whole year was 19.54 knots, whilst in a vessel 
of 4800 tons and 1067 indicated horse-power the 
speed was 9.8 knots on an average during the whole 
year. The increase in power and size makes it 
more difficult to fulfil the conditions required for 
safety. These conditions he divided into three 
classes, viz , strength, subdivision, and stability. 
The former was the factor upon which for many 
years the registration societies devoted their almost 
undivided attention, with the result that most ships 
are amply strong for the work they have to do. 
Subdivision has made progress of late, largely 
owing to the action of the Admiralty in making it 
one of the conditions of placing a vessel upon their 
list. In the matter of machinery, too, subdivision 
is now more common ; twin screws having become 
quite usual. Proposals have been made to adopt 
three screws for high-speed ocean steamers, but up 
to the present time have not been carried out. The 
adoption of three screws, the author said, would add 
practically very largely to the safety insured by twin 
screws. In regard to stability, the proportions of 
modern passenger steamers give metacentric heights 
satisfactory in regard to the question of safety with- 
out undue rolling. Water ballast is now frequently 
used ; not only for increasing the immersion and 
stability of a ship, but also for keeping her upright 
in a strong beam wind. Water-ballast tanks are 
divided longitudinally, and water can be pumped 
from one side of the ship to the other. The use of 
hydraulic power for working winches and capstans, 
and for the service of the ship, was referred to. 
Some vessels have hydraulic lifts for the use of fire- 
men, and for opening and closing watertight doors, 
steering the ship, &c, In regard to forced draught, 
the author pointed out one advantage: the air 
openings which are necessary with natural draught 





need not be nearly so large with forced draught, 
thus economising valuable deck space. The fans 
used may, if required, draw their air supply from 
parts of the ship which need extra ventilation. The 
fans driven by electricity may be used ; in fact, the 
application of electricity to lighting and ventilation 
has rendered it possible to place more cabins in the 
ship ; for state-rooms can now be situated where 
they would be inadmissible without artificial light- 
ing and ventilation. Electricity, the author said, 
had not been generally applied to power purposes 
in a ship, such as driving winches and windlasses, 
on account of practical difficulties not yet over- 
come. In conclusion, the author said that the in- 
crease of speed in ocean passenger steamers had not 
been obtained by sacrifice either of safety or com- 
fort, but, on the contrary, it had been accompanied 
by a considerable increase in both these qualities. 

M. Daymard opened the discussion by stating 
that the experience of the Compagnie Trans- 
atlantique confirmed Mr. Biles’s remarks as to 
the regularity of the voyages of powerful vessels. 
The steamships Le Champagne, Le Brétagne, 
Le Bourgogne, Le Garogne, and also Le Touraine, 
have astonished the company by their regularity, 
even in winter. As regards the speed to be expected 
in the near future, M. Daymard would not say that 
it would not be increased, but such a result could 
only follow some new development in engines, 
boilers, or fuel. In view of the scanty draught of 
water in the ports, it became impossible to 
lengthen .ships further without adding so much 
weight to secure the necessary strength that 
the benefit of the additional length would be 
lost. As regards this point Havre was less favour- 
ably situated than Liverpool or Southampton for 
boats running to New York. The draught of 
water at Havre was less by 2 ft. or 3 ft. than that 
at Liverpool. It was most desirable that they 
should impress on the members sitting in the other 
sections the necessity of deepening those ports 
frequented by passenger ships, in order that fresh 
progress might be made in the construction of well- 
proportioned vessels. As regarded watertight 
compartments, the requirements had been carried 
very far in France for passenger vessels, and great 
security had been obtained. For example, Le 
Champagne, after a collision in the Channel four 
years ago, in spite of having several compartments 
breached, was able to get into dock, and a short 
time afterwards to take up her service, without 
injury happening to any one. In relation to the 
use of three screws, the speaker thought that their 
time would come, but he believed that twin screws 
would fulfil the actual needs for the present. 
Among the numerous improvements in large pas- 
senger vessels, refrigerating machines would play a 
large part in raising the quality of the dietary, and 
also in aiding the ventilation. In conclusion, he 
spoke in terms of high appreciation of the merits 
of Mr. Biles’s paper. 

M. Plate, the chairman of the North German 
Lloyd’s, said with regard to the necessity of twin 
screws, that some of the best shipbuilders in this 
country were averse to their adoption, but the public 
demanded them, and, therefore, he had determined 
for his line that they should be adopted. Duplica- 
tion of machinery gave safety, and was more impor- 
tant from the fact that sails could not now be set. 

Mr. Seaton, of Hull, in speaking on the over- 
lapping of twin screws, did not approve of the 
plan. One objection was that if the blades of the 
screw became bent—and the toughness of man- 
ganese bronze made this possible—a serious accident 
might occur, both propellers being disabled. With 
regard to forced draught, the great advantage in 
the fitting of fans in passenger ships was that the 
openings to the stokehold could be small, but it 
was not necessary to close them. With fans there 
was always the equivalent of a breeze favourable 
for combustion. The author had referred to the 
possibility of drawing air for the furnaces from 
tween decks. That was a plan which had been 
tried in the case of a large troop-ship, where the 
air was taken from the quarters of the men. This 
was highly beneficial from a residential point of 
view, but the engineers soon cried out to knock off 
those fans. The fact was that the air taken from 
between decks, where the men were berthed, was 
not good enough for the furnaces, the result being 
that the fires were all going out. Dr. White stated 
that in the Polyphemus, launched in 1880, the air 
for forced draught was taken from the ’tween-deck 
spaces, but he had not heard that it put the fires 
out. As he saw Mr. Brown, of Edinburgh, in the 
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room, he would ask him as to the relative advan- 
tages of hydraulic and electric power for auxiliary 
machinery. 

Mr. Brown, in replying, said he would refer to 
the City of Paris, where there were forty hydraulic 
machines on board. One advantage was that they 
were able to employ one large compound engine 
which could be designed on economical principles, 
and they were able to use direct-acting machinery, 
moving at small speed, but, by the use of pulleys, 
the weight to be lifted in the case of cranes 
was moved at a high speed. A useful application 
of hydraulic power was for closing doors in bulk- 
heads. There was a cataract arrangement by which 
the application of the power was delayed. If a 
man, therefore, went through one of these doors it 
would close after him automatically, but the time 
taken would be suflicient to allow him to pass 
through with safety. With regard to the applica- 
tion of electric power for winches, &c., it was his 
opinion it would never be carried out. In the first 
place, a delicate and expensive motor had to be 
used, subject to damage by salt water. It was a 
necessity of an electric motor that it should run 
faster than the drums of winches, &c., and, there- 
fore, worm gearing had to be used to reduce the 
speed. He need scarcely point out the unde- 
sirability of this, as the loss of power in worm 
gearing was well known. His firm had gone 
thoroughly into the merits of the question, and 
had come to the conclusion that electricity could not 
compete with hydraulic power for these purposes. 
In the case of ventilating fans, however, the matter 
stood on another platform. The fans were required 
to run at a high speed, and that suited the electric 
motor, so there was a fitness in its use in these 
positions, irrespective of the convenience of convey- 
ing power through wires in place of pipes. 

Mr. H. Graham Harris said he would only add a 
few words to confirm the last speaker in what he 
had said about the great difficulty of the applica- 
tion of electric power for the purposes referred to, 
on account of the speed at which the motor was re- 
quired to be run. There was another difficulty, 
namely, the starting with full power with load on. 
In electric cranes there was often a certain amount 
of slack, which allowed the motor to start, but this 
difficulty in getting off was largely felt in tram cars. 
Generally, he would say, hydraulic power lent itself 
to the work of the ship much better than electric 
power. 

Mr. Dunlop, of Port-Glasgow, spoke as to the 
value of twin screws overlapping, a system which 
he had introduced some years ago. He had had 
experience with smaller vessels, and found the diffi- 
culty was to get the screws far enough apart in an 
athwartship direction. The consequence was there 
was a body of dead water between the screws which 
was detrimental to the speed of the ship. This led 
him to introduce the overlapping screw. In one ship, 
where there was 10 ft. between the diameters of the 
circles swept by the tips of the screws, they found 
this difficulty of dead water. In a sister ship, equal 
in every other respect, they arranged the screws so 
that they would overlap, and the result was half a 
knot greaterspeed. The objection Mr. Seaton had 
raised as tothe damage of one propeller by another, 
supposing it got bent, was one which he did not think 
need be considered. The blades must be far enough 
apart to clear each other’s water, and that distance 
would be sufficient to prevent them from being 
bent over far enough to strike each other. In 
broad ships it was not necessary that the screws 
should overlap, but in fine-ended ships the advan- 
tage was present. The overlapping propellers in 
the Majestic and Teutonic were well designed. 
The speaker did not see the necessity for three 
propellers. Mr. Dunlop next referred to a ques- 
tion of great importance, and one which is likely to 
come prominently forward in the immediate future. 
He said that though shipowners had been doing 
their best for years, the people on shore at the ends 
of the ocean routes did not second their efforts as 
they might do. What the ship designer wanted 
_ ow was more draught of water, and that could not 

be got unless harbour bars were dredged and dock 
sills lowered. He had experienced this in some 
petroleum vessels he had been lately building. He 
had been confined to 23 ft. draught. It was the 
shipowners who supported the ports and made their 
trade possible, and he thought harbour and dock 
authorities should wake up and give command of 
greater draught of water, otherwise he feared that 
something like a limit had been reached in ship 
construction, 





Dr. White asked whether the engines of the 
overlapping screws in the twin ship referred to 
ran at the same speed as the engines of the other 
vessel, to which Mr. Dunlop replied in the aftirma- 
tive, saying the overlapping was 15 in. Another 
speaker thought that with overlapping screws the 
pitch of the after propeller must be increased. He 
would obviate the dead-water difficulty by carrying 
the propellers further aft and using a split rudder. 
Mr. Blancker, of the Mersey Dock and Harbour 
Board, had noted what had been said about im- 
proving docks, but the fact was that a ship could be 
built so much more rapidly than a dock, that the 
ships were always ahead. He hoped in four years’ 
time that at Liverpool they would give all the ac- 
commodation in dock entrances now required, but 
he would not say that at the end of that time ships 
would not have again overtaken them and asked 
for more. Mr. Dunell asked Mr. Dunlop a ques- 
tion as to vibration, to which Mr. Dunlop replied 
that overlapping screws did not produce vibration. 
He added that a wrong system was at present fol- 
lowed. Engines were designed and built to drive 
ships. The reverse should be the case: the ships 
should be designed to be driven by the engines. 

Mr. Biles, in reply, said that with overlapping 
screws there was less liability to racing. So far as 
he could judge by the public performance of the 
Teutonic and Paris, he thought the screws of the 
former better than those of the latter. In the 
Teutonic there was nothing unsatisfactory in the 
matter of vibration. With regard to piercing of 
bulkheads, he would state that in the Paris the 
engines and boilers were quite cut off from each 
other, that is to say, the bulkhead separating them 
had no opening whatever, and if the engineers 
wanted to go into the stokehold they had to go by 
way of the deck; there being a hydraulic hoist 
fitted for the purpose. As had been stated in the 
discussion, the draught of water was a matter of 
vital importance. At present the limit was 
26 ft. 6 in. on the Liverpool and New York line of 
communication. If this could be made 30 ft., it 
would be equivalent, from a shipbuilder’s point of 
view, to adding 100 ft. to the length of the 
ship. In the one case—that of adding to the 
length of the ship—there would be the advantage 
in speed; but taking our longest steamers as they 
now existed, there would be great difficulty in 
getting the required strength on the present draught 
if they were made 100 ft. longer. At Southampton, 
dredging operations were being carried actively 
forward, and he believed, in the immediate future, 
there was a prospect of getting the 30-ft. draught. 
He understood that were this provided on the 
British side of the Atlantic, the Americans would 
not be long in giving the same depth of water at 
New York, and he therefore looked for vessels of 
increased size and speed before long. Dr. White, 
in summing up the discussion, said there was great 
difficulty in reaching exact conclusions as to the 
relative efficiency of twin and single screws. They 
had studied the question in the Government ser- 
vice, and, comparing the closest data they could 
obtain, had arrived at the conclusion that twin 
screws held their own with the single screw in the 
matter of efficiency. The efficiency of the propellers 
of the Blake was excellent, the propulsive co- 
efficient being the highest with twin screws. The 
matter was, however, one of theoretical rather than 
practical interest, for modern conditions demanded 
twin screws and subdivision of machinery in large 
vessels. As to the electric transmission of power, 
he had seen a French war vessel in which electricity 
was used for all purposes of working the arma- 
ment, but he noticed that in many positions 
for ordinary working of the vessel electricity 
was not applied. What Mr. Brown had said 
was worthy of all consideration,. for he was 
equally interested in both means of transmission 
of power. The draught of water was, indeed, a 
vital question, and he almost felt inclined to suggest 
that they should move a resolution calling on Sec- 
tions I. and II. to give greater depth of water in 
docks and harbours. It was perfectly true what 
the chairman of the Mersey Dock and Harbour 
Board had said : ships were built more quickly than 
docks ; but the engineer should exercise that most 
necessary virtue of all engineers, and look ahead. 
On the opposite side of the Mersey there was an 
example of this wise prescience. The Birkenhead 
Docks were planned and executed nearly a quarter 
of a century ago, and it was the foresight of those 
who designed them that enabled them to hold the 
position they did at the present day. 





Section J.—Harsours, BREaAKWATERS, &C. 


The meeting in Section I. on Wednesday after- 
noon was presided over by Mr. C. M. Kennedy, 
C.B., when three papers were down for reading. 
The first of these was by Mr. A. G. Lyster, and 
was on 

DrepGine THE MERsEy Bar. 


This paper we shall publish in full shortly. In 
the discussion which followed its reading, Mr. 
Shelford exhibited a model which he had prepared 
from the Admiralty charts, showing the sand-banks 
and obstructions at the mouth of the Mersey. He 
had studied this question in connection with his 
work on the Manchester Ship Canal, and he was 
in a position to appreciate what Mr. Lyster had 
done in improving the Mersey Bar, and he con- 
gratulated him on his success. There was, as was 
well known, a good channel at the mouth of the 
Mersey, some distance seaward ; the only difficulty 
was at the bar, there being deep water in the 
approach to it and for some distance seaward. The 
crest of the bar was five miles in length, and the 
cubical content of it was considerable. The cause 
which led to the formation of the bar was still a 
subject of discussion, there being several theories 
advanced by different engineers; but his own 
opinion was identical with that of Mr. Lyster. 
The model showed the effect of the prevailing 
winds conflicting with the tides on the bar. The 
material of which the bar was formed was a point of 
considerable importance, as showing the cause of 
its formation. The prevailing winds and sea sweep 
into the Channel, and the action of the stream 
carries the material in suspense as far as it can 
until the current is exhausted, when the material 
is deposited and the bar thus formed. The means 
adopted by Mr. Lyster were novel in practice, if 
not in theory, To form the channel there had 
been moved 2,200,000 cubic yards, to give 26 ft. at 
low water. The work of dredging would in the 
future be carried on much more rapidly, so that it 
was expected to move 1,400 000 cubic yards in a 
month. If that rate of progress could be maintained, 
a channel would be made in two months, probably 
at the cost of 80001. to 10,000. He thought Mr. 
Lyster might fairly be congratulated on this result. 

M. Conrad said it was a most difficult problem to 
improve rivers of the description of the Mersey, 
and it was the most natural thing that the bar 
should form, owing to the prevailing winds. He 
thought that the sand would always be deposited, 
as the natural outcome of the action cf the river. 
Doubtless it would be possible to make a channel 
in the manner proposed, but the question arose 
whether Mr. Lyster would be able to maintain it in 
winter when the winds were strong and the dredg- 
ing works difficult to carry out. 

Mr. Vernon Harcourt said that as Liverpool was 
the most important of our ports, it was a question 
of great moment to know whether a state of affairs 
could be brought about which would allow ships to 
come in at all tides. In the majority of cases 
where the mouths of rivers were improved, 
dredging operations were had recourse to, but 
there were also piers and training works. At Dun- 
kirk, where important improvements had been 
made, jetties had been carried out, and endeavours 
were made to create current by such means as 
sluices. It was found, however, that the ob- 
struction was only moved down, and the beach 
followed. Of late the engineers of the port had 
adopted suction dredgers, and thus increased the 
depth of the channel. By such means access had 
been given to larger vessels, and the _— had thus 
become of far greater importance. ere dredging 
had been carried on in the open sea, and in this 
way they might succeed in dealing with the Mersey 
Bar. No doubt it was true that dredging had 
failed in the Mississippi, but there the conditions 
were very different to those which were present at 
the mouth of the Mersey. The American river 
was tideless, and brought down everything that 
went to forming obstruction at its mouth. In the 
Mersey, on the other hand, the sluicing action of 
the tide was of great importance, and he agreed 
with M. Conrad that the bar was due to the 
opposition of the tide and winds and the discharge 
of fresh water. He thought it was due to the 
sluicing action of the basin that the bar was as low 
as it is, and if that were destroyed the bar would 
get nearer and become of greater height. The 
great question remaining, however, was whether 
the bar could be improved by dredging. That 
was answered by the fact that it had been 



































































































































108 ENGINEERING. [Jury 28, 1893. 
150-TON ELECTRIC TRAVELLING CRANE AT CREUSOT 
CONSTRUCTED BY MESSRS. SCHNEIDER AND CO., CREUSOT. 
(For Description, see Page 109.) 
Fig.d SZ 
Sarre 
oy Ti - 
| f\ SRG 
* . ) ' q es 
: a 
+ i\ 
| aA 
§ | 
1, \ 





























already improved. 
problems, it was a question of money and main- 


Like so many engineering 


tenance. The channel coula be made deeper, but 
when that was effected it might be that it would be 
more likely to fill up with sea-sand, for the bar was 
composed solely of sea-sand, and not of alluvial 
deposits. His own view was that it would be 
possible to maintain the greater depth, but he 
would not venture to state at what cost it would be 
maintained ; that was a question that could only be 
solved by experience. At Dunkirk each in- 
crease in depth necessitated an increase in main- 
tenance, but this was made commercially possible 
by improvement in the methods of working, which 
brought down the cost from 2s. per cubic yard, as 
it was formerly, to 1s. 2d. per cubic yard. This was 
effected by the use of the suction dredger. At the 
present time a new dredger was about to be put at 
the mouth of the Mersey. It would contain in its 
hopper 3000 tons of material, and this large quantity 
could be raised in three-quarters of an hour. There 
was another side to the question. With the in- 
creased depth of water on the bar, it would be 
necessary for the Mersey Dock and Harbour Board 
to increase the depth of water over the sills of their 








docks, and to offer additional accommodation for 
bigger ships. 

The next speaker was 2 French engineer, whose 
name did not transpire. He stated that the mouth 
of the Loire was similar in some respects to that of 
the Mersey. In the French river 2,000,000 tons of 
material had been removed, with the result that 
the depth of water over the bar had been increased 
from 7 ft. to 13} ft. To maintain this improve- 
ment, 400,000 tons had to be removed in a year. 
Last year they were able to work in December, 
January, and March, but not in February; they 
found no difficulty in keeping the greater depth. 
The number of days they had dredged last year was 
180, and that was sufficient. A new dredger had 
recently been put on the work, which would lift 
380 tons in an hour. The general conclusion was, 
that having once removed the accumulation, the 
maintenance was small. 

Mr. Kinipple said that as a general principle he 
always recommended that training should be done 
first, and that what could not be got away by that 
method should be dredged. Another French 
engineer proposed that Mr. Lyster should do at the 
mouth of the Mersey what had been done at Dun- 
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kirk, viz., to form a hollow in the bed of the sea, 
into which sand would be deposited, when dredg- 
ing operations could not be undertaken. Another 
French engineer said that the Loire differed from 
the Mersey, inasmuch as the former was a large 
river, which the latter was not. He agreed that it 
would be desirable to dredge a large hole to fill up 
in bad weather. 

Mr. Lyster, in replying to the discussion, said that 
the amount of sand to be removed was aquestion only 
to be decided by experience. This was so, because 
in deepening the bar the area of outlet would be in- 
creased, and that naturally would lead to a slacking 
of thecurrent. In order to overcome this they were 
trying the water that escaped through some of the 
minor channels, and in this effort they had already 
met with some success; he thought ultimately they 
would be able to get the extra water required in 
this way. They had already increased the velocity 
of the current over the bar to an appreciable 
extent, and there was every hope that this could 
be maintained. Since he had written his paper 
in May last, the work had been carried on, 
the depth being increased by means of the old 
dredgers ; with the new dredger at work also they 
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EXPRESS LOCOMOTIVE; LAKE SHORE AND MICHIGAN SOUTHERN RAILWAY. 


CONSTRUCTED BY THE BROOKS LOCOMOTIVE 





As to the seasons 
of the year at which dredging could be carried on, 
he would refer members to a diagram placed on the 


looked hopefully to the future. 


wall. This showed the amount of sand removed. 
It would be seen that the months of October, 
November, and December compared well with 
July and August. In fact, the winter seemed as 
favourable for dredging as the summer, according 
to this diagram. The longest period during which 
they were not able to dredge was six weeks in 
December, 1891 ; still there was no considerable 
diminution in the depth of the channel. Com- 
parison had been drawn between the Mersey and 
the French ports, but he would point out that the 
latter were simply ports on sandy shores, with 
rivers debouching into them. In the Mersey they 
had to deal with large quantities of matter in sus- 
pension. When the flow of water was checked at 
each turn of the tide, this matter was deposited. 
For these reasons the cases were not parallel. He 
took exception to Mr. Vernon Harcourt’s state- 
ment that the position of the bar of the Mersey 
depended on the reservoir of the river. His 
opinion was that it depended on the position of 
the sandbank. As to the lowering of the sills 
of the docks, that was now in operation, and 
he hoped in two or three years to be able to 
dock ships of a draught of 30 ft. at high water of 
the lowest neaps. He agreed with Mr. Kinipple 
that it was well to do as much work as possible 
with training walls, but they were very expensive, 
and in the Mersey they proposed to keep to dredg- 
ing. The suggestion to make a hole for the recep- 
tion of sand was worth consideration, but up to the 
present they had not got to the depth of water 
in the channel which they wanted. When they 
had arrived at this it would be time to think about 
the best means for maintenance. 

Dr. W. H. White, who was called on by the Pre- 
sident, stated that in the morning he had presided 
in Section III., the Shipbuilding and Marine Engi- 
neering section, and had been semi-officially charged 
with a mission to Section I. The members in the 
former section said that unless the dock and har- 
bour engineers would give an increased depth of 
water, naval architects and marine engineers would 
be brought almost to a standstill in the designing 
of ships. At present the draught of water was 
below the standard required for ships of the largest 
dimensions, and navigation must therefore wait on 
the civil engineers, unless most undesirable propor- 
tions of vessels were had recourse to. He hoped the 
members of that section would bear this in mind, 
and do their best to meet the just and fair require- 
ments of shipbuilders and shipowners. 


Mono.truic ConstrucTION OF SEA Works. 


A paper by Mr. W. R. Kinipple, entitled 
« Monolithic Construction of Sea Works,” under 
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water, by cement grouting, was also down for this 
day, having been adjourned from the last sitting. 
Mr. Kinniple’s method of working, by means 0 
forcing Portland cement down a pipe, and up 
through the interstices of the structure, is well 
known to our readers through the excellent series 
of articles contributed to our columns by him, and 
we may therefore leave his paper for the present. 
It may be stated, however, that Mr. Kinipple’s 
principle has been adopted by Messrs. Coode, Son, 
and Mathew at their works at Peterhead. 
A paper by M. Feret on 


Mortar IN SEA WorkKsS 


was read in abstract. It will be found on page 130 
of this issue. 


LicutHousrEs, Foc Sienats, &c. 

Two papers were down for reading in Section IV. 
on Wednesday, July 19. The first was an interesting 
communication from M. A. Blondel on flashing 
lights, and was entitled, ‘‘ Feux-Eclairs and Physio- 
logical Perception of Instantaneous Flashes.” 


LigHTHOUSE APPARATUS. 

The second was a paper by M. Bourdelles on 
the methods and formule for calculating the lumi- 
nous power of lighthouse apparatus. These we 
shall print in full at a future date. 








150-TON ELECTRIC TRAVELLING CRANE 
AT CREUSOT. 

Amoncst some of the most interesting applications of 
electricity at the works of Messrs. Schneider and Co., 
of Creusét, are a number of powerful travelling cranes 
worked by electricity. The first application of this 
method of working at Creusét, was the conversion of 
a 45-ton crane, originally worked on the flying rope 
system. This was followed by a 60-ton crane, and 
finally by the 150-ton crane, which we illustrate on our 
two-page plate and on page 108. 

This 150-ton crane is composed of : 

1. Two girders each 23.4 m. (76.75 ft.) long. 

2. Two short cross-girders, supporting the main 
girders, 

3. The wheels carrying the crane. 


4, A truck carrying the lifting hook. 
5. A three-speed lifting gear. 
6. A lowering gear. 
7. The traversing gear. 
8. The gear for traversing the chain truck. 
9. Two electric motors. 
10. Two footbridges and a cage for the attendant. 
1. The Main Girders.—These are (see Figs. 1 and 2), 


of the box type, and are built of steel plates and angles. 
Each girder is constructed of the following com- 
ponent parts: Two webplates each 15 mm. (.59 in.) 
thick, .800 m. (2.62 ft.) deep at the ends, and 
1.700 m. (5.57 ft.) deep at the middle, the. lower 
edges being parabolic. Both upper and lower flanges 
have a total thickness of 50 mm. (1.97 in.), and are 
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each built up of five 10-mm. (.39 in.) plates. The 
angles between the flanges and webs are 100mm. by 


f | 100mm. by 15 mm. (3.94 in. by 3.94in. by .59in.). The 


ay pre are firmly braced together by internal stiffen- 
ers of steel plates and angles, which are spaced about 
2m. (6.56 ft.) apart, and insure the transverse rigidity 
of the girders. The upper flanges carry the slides on 
which the chain truck runs (see Fig. 6). The two 
girders are braced together at the ends by cast-iron 
stiffeners, in addition to the short cross-girders on 
which they rest. At one end of the crane there are 
two of these cast-iron cross-girders, of which one 
serves as an abutment for the chain used for traversing 
the chain truck, and the other is utilised similarly for 
the support of the lowering gear and the crane 
traversing gear. At the other end of the crane 
there is only one of these cast-iron cross-girders, 
which carries another chain-wheel for the car- 
traversing chain, and also has attached to it one 
end of the lifting chain. The two main girders 
are further braced together by stiffeners built up of 
plates and angles, arched so as to give room for the 
passage of the chain truck below them (see Fig. 5). 

2. The End Supporting Girders.—The two main 
girders rest on and are firmly connected by means of 
gussets to two stout cross-girders (Fig. 3) built up 
of plates and angles, which thoroughly brace the 
main girders together. These cross-girders are carried 
by the wheels on which the crane runs, 

3. The Wheels Carrying the Crane.—The crane rests 
on eight wheels, four at each end. These wheels have 
cast-steel centres and wrought steel tyres of J-section. 
To insure a fair distribution of load between the 
wheels, they are connected together in pairs by balance 
levers as shown in Fig. 4. 

4. The Chain Truck.—The chain truck is of cast 
steel, and supports the shafts on which are mounted two 
chain wheels, over which the lifting chain passes. It 
rests on four cast-iron shoes, having strips of anti- 
friction metal let into them, and which are each .600 m. 
(1.97 ft.) long. These shoes have oil cups cast in them, 
which insure a thorough lubrication of the slides where 
the car may be. These slides are of cast iron, and are 
covered for their whole length by cotton belting, which 
rests on them and protects them from dust. These 
belts are kept taut by a compensating device, and pass 
over guide pulleys on the chain car, which thus passes 
underneath them. 

5. The Lifting Gear.—The lifting gear is arranged 
with three speeds—viz., a slow speed of 0.930 m. 
(3.05 ft.) per minute, a medium speed of 2.510 m. 
(8.23 ft.) per minute, and a high speed of 3.610 m. 
(11.84 ft.) per minute. These three speeds are obtained 
by means of friction clutches on a countershaft driven 
by the motors. These clutches are controlled by forked 
levers operated by screws. The power is transmitted 
from these clutches by means of gearing to the first 
motion shaft (see Fig. 2) of the crab. On this first 
motion shaft is a gun-metal pinion gearing with a 
wheel running loose on the main crab shaft, but 
which it can drive by means of a friction clutch, 
On this shaft are two gun-metal pinions .390 m. 
(15.3 in.) in diameter, driving two wheels 3.01 m. 
(9.875 ft.), which are keyed on the same shaft as the 
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chain wheel which operates the lifting chain. A 
band brake is fitted to the first motion shaft, which 
supports the load when lifted. This band brake is 
normally in action, being provided with a counter- 
weight to this end, and is sufficiently Haagen to 
prevent the crane working until the weight is raised 
by means of a foot lever. Thus to raise a load it is 
necessary in the first p'ace to connect the crab with 
the motor shaft by means of the friction clutches 
already mentioned, and then to free the brake by 
means of the foot lever. To stop lifting, the operation 
is reversed. As will be seen from our engravings, 
helical teeth have been used nearly everywhere. The 
larger whezls have cast-st2el centres, the teeth being 
of cast-iron, 

The lifting hook is fixed on a swivel frame, which 
is hung from the pin on which the lower chain wheel 
(Fig. 1) is fixed. Great care was taken in the design 
sok manufacture of this detail. The total lift is 
134 m. (44.34 ft.). The lifting chain is constructed of 
two rows of links of steel plate 12.5 mm. (4 in.) 
thick, there being four of these links on each side of 
the pins. Greit care has been taken to insure the 
perfect flexibility of the chain, as the wheels over 
which it runs are small in diameter, and were the chain 
at all stiff, the stre sseson it might be seriously increased. 
One end of the chain is fixed to one of the cast-iron 
braces at the end of the girder, and its path will be 
best seen from our illustration, Fig.1. After passing 
over the hook wheel and back over the car wheel it is 
led round the driving wheel on the crab, and then 
through a guide back to the other end of the crane, 
where, after passing through a second curved guide, it 
hangs down freely. The guide supporting the chain is 
held up by movable supports, which are displaced by 
the chain car as it passes by them, and afterwards 
return automatically to their places. The chain 
weighs 206 kilogrammes per metre run (138 Ib. per ft.), 
an‘las its total length is 57.34 m. (188.07 ft.), its total 
weight is 11,800 kilogrammes (11.61 tons). 

6. Lowering Gear.—To lower the load a special gear 
has been provided, worked by a friction clutch from 
the main countershaft. This friction clutch carries a 
bevel wheel of phosphor-bronze, gearing with a similar 
wheel keyed to a vertical shaft (see Fig. 4), at the 
other end of which is a second bevel wheel gearing 
with a couple of similar wheels running loose on a hori- 
zontal shaft, Either of these wheels, however, can be 
temporarily keyed to this shaft by a clutch, and the 
arrangement accordingly acts as a reversing gear. By 
means of this gear light loads can be lifted at a high 
speed, as the horizontal shaft above mentioned drives by 
a worm a whe>l running loose on the intermediate shaft 
of the crab, but which can be keyed to it by another 
clutch engaging at will either with this wheel or 
with the wheel controlling the main lifting gear. In 
order to lower a load, the clutches are set so that 
the wormwheel turns in the proper direction, and then 
this wheel is keyed to its shaft by its clutch and 
the whe2l driving the main gear is released. The worm 
shaft, we should add, is also provided with a band break 
and counterweight, which must be released before it 
can turn. 

7. The Crane Traversing Gear.—The traversing gear 
is also controlled bya friction clutch onthe main counter- 
shaft. This clutch drives a vertical shaft by bevel gear- 
ing, and at the bottom of this shaft is a bevel reversing 
gear of the usual typ*, by means of which a long hori- 
zontal shaft extending from end to end of the crane 
is driven. On this shaft are bevel wheels gearing 
with others mounted on vertical shafts, by means of 
which motion is finally communicated to the worm 
shaft which drives the wormwheels keyed to the 
wheels carrying the crane, as shown in Fig. 3. The 
speed of traverse is 10.75 m. (35.26 ft.) per minute. 

8. The Chain Car Traversing Gear.—As before, a 
friction clutch on the main countershaft is used for 
driving this gear, the arrangement for reversing being 
similar in principle to that on the main traversing gear, 
In this way motion in one direction or another is trans- 
mitted toa vertical shaft carrying a worm at its end. 
This worm gears with a wormwheel mounted on a hori- 
zontal shaft, to which also is keyed a pair of chain 
wheels over which pass the chains, the ends of which 
are attached to the chain truck, as shown in Fig. 1. 
Throughout their lengths these chains are supported 
by guides, those for the upper portion resting on the 
upper flange of the main girdirs, whilst special 
channel iron guides are provided for the lower ends, 
The speed of traverse in this case is 8 m. (25.84 ft.) per 
minute. 

9. The Motors.—The two motors are of the Ganz 
continuous current type, and have been built by 
Messrs. Schneider and Co., who are sole licensees for 
the system in France and its colonies. Each motor is 
designed to take 45,000 watts. Two uninsulated 
cables, supported on porc2lain, wheels are used to 
convey the current to the crane. Carbon brushes are 
used on the crane for picking up the current from these 
cables. Thess brushes are hollow, the cables passing 
through them, and they raise it from its supportin 
pulleys as the crane passes over them. Belts are us 
to connect the motors with the clutch shaft. When 





the load to be lifted does not exceed 75 to 80 tons, 
only one of the motors is used. All the fittings required 
for the working of the motors are grouped together in 
the attendant’s cabin. Amongst these may be noted 
a sulphate of copper rheostat, which enables the motors 
to be started without shock. Todo this the main switch 
is closed, and the electrodes of the rheostat brought 
gradually into contact. A second metallic rheostat is 
also provided, which enables the strength of the mag- 
netic field and the speed of the motors to be varied, 
beside which the work done by the two motors can 
be equalised by its means. A special safety device is 
also provided in case of the attendant allowing the 
chaia to drop too far. This consists of a switch on the 
armature circuit of the motors, which is opened when 
the chain passes acertain point. As the field magnets 
still remain excited, the load is brought up almost 
immediately by the resistance developed to the motion 
of the armatures. The voltage at which the motors 
are designed to work is 220 volts. The dynamo pro- 
viding the current has an output of 100,000 watts, and 
is a Ae Ganz machine. Both dynamos and 
motors are compound wound. 

10. The Foot Bridges and Cabin for the Crane 
Attendant.—Footways are provided on both sides of 
the crane, and run from end to end, giving access to 
all bearings and other parts requiring attention. They 
are supported by brackets fixed to the main girders. 
The attendant’s cabin is built of iron plates and angles, 
but has a wooden floor. It is fixed below the main 
girders of the crane, and from it the attendant can 
easily follow all motions of the hook. All the hand- 
wheels, foot levers, &c., are grouped together as close 
as possible, so as to be within easy reach of the 
attendant, 





HIGH-SPEED AMERICAN LOCOMOTIVE. 

Untiz about two months since, the fastest regular 
railway time between New York and Chicago, a dis- 
tance of about 970 miles, was 24 hours. This excel- 
lent service was, however, thrown into the shade by 
the new fast train started on Sunday, May 28 last, to 
cover the distance in 20 hours ; since that date trains 
have been running daily on this schedule. Naturally, 
this accelerated service inaugurated by the New York 
Central Railroad Company caused considerable sensa- 
tion, and the first arrival in Chicago of the ‘‘ Exposi- 
tion Flyer” was an event that for the moment made 
everyone forget Jackson Park. But since then the 20 
hours’ trip, being an ordinary occurrence, has long 
since ceased to attract attention. The New York 
Central does not extend beyond Buffalo, but through- 
out the distance of 440 miles this railway is the famous 
‘* four-track ” line ; it has, moreover, the advantage of 
easy gradients, for by running to the north-east it 
avoids the mountain section which the Pennsylvania 
Railroad has to overcome. Beyond Buffalo, the 
New York Central connection with Chicago is 
made by the Lake Shore and Michigan Southern 
Railway, a line maintained in admirable condition, 
and favoured with very easy gradients, none of 
which exceed 16 ft. to the mile. On arriving at 
Buffalo the ‘‘ Flyer” left the New York Central 
engine behind ; we may mention that this on May 28 
waz the now famous 999, which is now an exhibit 
in the Transportation Building, and of which we 
shall publish full details. From Buffalo to Chicago 
the train is taken by an engine of the class we 
illustrate on pages 109 and 116, and a type of which 
is shown by the Brooks Locomotive Works of Dun- 
kirk, N.Y., in the Transportation Building. Before 
saying more about this engine, we may add a few 
words about the composition of the twenty hours’ 
train, and for which we are indebted to our American 
contemporary the Railroad Gazette. The train consists 
of four cars, to which must be added, for about one- 
fourth the distance, a dining car weighing nearly 50 
tons. The cars are all Wagner, elaborately fitted up 
for the comfort of the passengers, but of course not 
so magnificent as the train of Wagner cars in the Ex- 
position, which in the future can scarcely be used 
except on very special occasions. Besides the vestibule 
connections betweén the cars, a new device has 
been introduced with the object of making the 
train as rigid as possible ; this consists of a system 
of hydraulic buffers, so connected and arranged that 
the working pressure (about 500 lb.) is equalised 
whether the train is running on a straight line or on 
curves. The running speed is 48.2 miles an hour, 
which does not much exceed that of the ‘‘ Empire 
State” express, but the stops are fewer and shorter. 
At the same time it is claimed that in running over the 
New York Central part of the line, one mile in 32 
seconds has been recorded, but this appears to be some- 
what doubtful. A run of 25 miles was made on May 
28 in 21 minutes and 26 seconds, or at the rate of 70 
miles an hour, a performance, by the way, but little 
better than that famous one on the Great Western in 
1848, when the run from Paddington to Didcot—53} 
miles—was covered in 47 minutes, or at the rate of 68 
miles an hour. We are indebted to our contemporary 
the Railway Master Mechanic for the sectional view of 





the Brooks engine that hauled the train on May 28 
from Buffalo to Chicago ; the company has built five 
of these engines, which have been long enough in work 
to test their suitability for the special high-speed ser- 
vice. The illustrations we publish are sufficiently 
detailed to give an idea of the general appearance and 
proportions of these engines, the leading dimensions of 
which are as follows : 


General Dimensions. 


Cylinders, diameter 17 in 
a stroke... ees sles 24,, 
Driving wheels, diameter ... =< .. 
Rigid driving wheel base ... 9 ft. 
Total wheel base of engine .. 23 ft. 9 in. 
9 ” and 
tender ink ai se ses 45 ft. 8in 
Weight of enginein working order 104,600 Ib 
. on engine truck 39,500 ,, 
ae on drivers ‘ 65,100 ,, 
»» tender, loaded ... eh 70,000 ,, 
Boiler. 
Type ... ass ... Wagon top Belpaire 
Steam pressure ois ae 180 lb. 
Material 9 es Steel 
Diameter at smoke-box  ... 62 in. 
im ee a oe 60 ., 
00 in number, 2 in. in dia- 
Tubes ... a { meter, charcoal iron 
tone 5 12 ft., No. 
” “U3 B. W.G. 
Firebox ‘a 78 x 34 in. inside ring 
Be depth ae .. 8Lin. to 79 in. 
Heating Surface. 
Firebox and arch plates 155 sq. ft. 
en a 1258 _,, 
Total ... isa ‘ EIS 5, 
Machinery. 
Cylinders 17 in. x 24 in., 84 in. centres 
Steam ports ... er ... 1gin. x 16 in. 
Bridges se See 1# in. 
Exhaust port... .. 3in. x 16 in. 
Valves... ss ask Allen Richardson 
Valve, lap outside ... ae Lin. 
Valve, lap inside er q's in. 
Valve travel, maximum ... 64 in. 
Driving wheels, diameter ... a 72 in. 
Diiving wheels, centres, diamete 66 in. 
Midvale, with 
Driving wheel tyres ansell re- 
taining rings 
Driving axles, 74 in. x 9 in. Hammered 
journals ... ane es iron 
Connecting rods Hammered iron 
Coupling rods ... Midvale steel 
Crankpins ... Midvale steel 
Wheels is ae ... 83in. Allen paper 
Axles, 5in.x10in. journals © Hammered iron 
Tender. 
Frame... oes 3 . 10-in. channel steel 
Tank capacity, water 3100 gallons 
Tank capacity, coal... 6 tons 








THE COMPOUND LOCOMOTIVE 
‘GREATER BRITAIN.” 

THE compound locomotive ‘‘Greater Britain,” 
which we illustrated and fully described when the 
construction was completed,* has recently undergone 
an exhaustive test, the results of which indicate 
that the general efficiency is most satisfactory. 
The engine was completed in October of 1891, and 
in April last was subjected to a test of power aad 
capabilities in running continuously for six days at- 
tached to some of the quickest and heaviest express and 
mail trains running between London and Carlisle. Her 
daily work consisted in taking a train from Crewe, at 
12.41 a.m., to Euston, from which she steamed out 
again to Crewe at 10 a.m., and continued to Carlisle, 
leaving the last named station again at 9.22 p.m. for 
Crewe. In this way, usually 598 miles were covered 
each day, although on one day it was 739 miles, while 
for the six days the distance run was 3162 miles, in- 
cluding 24 miles running between the engine sheds 
and the station at the end of each journey. One 
point, which ought to be borne in mind in studying 
the results, is that the engine has not been in the 
works for general overhaul since it was constructed 
twenty months ago, and the maintenance in first-class 
running trim testifies to the efficiency of the compound 
type. Locomotives fitted with Mr. F. W. Webb’s 
arrangement of compound cylinders have now run 
something like 25 millions of miles, and in all cases 
the coal consumption is favourable. Locomotives of 
the same class are now running the new corridor 
trains to Scotland. The stock of these trains weighs 
254 tons, the engine and tender 77 tons, giving 
a total of 331 tons without passengers, luggage, 
or parcels, and with the exception of taking the 
ng from Euston to Willesden while the main 
line engine is making its fire, these trains are being 
run with one compound engine of the ‘‘ Jeanie Deans” 
type from Euston to Crewe, and one compound engine 
of the same type from Crewe to Carlisle, with assist- 





* See ENGINEERING, vol. lii., page 565, 
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ance only up Shap incline. In giving the results of 
the trials of the ‘‘ Greater Britain,” which have been 
supplied officially, we may also give a short descrip- 
tion which will assist to an appreciation of the suc- 
cessful character of these results : 


The following are a few of the leading particulars of 
the engine: Two high-pressure cylinders 15 in. in dia- 
meter by 24 in. stroke, and one low-pressure cylinder 
30 in. in diameter by 24 in. stroke. The engine is carried 
on four pairs of wheels, the ne pair being 4 ft. 14 in. 
in diameter, and fitted with Mr. F. W. Webb’s arrange- 
ment of radial axle-box with central controlling spring. 
The high and low pressure driving wheels are 7 ft. 1 in. in 
diameter, and are placed in front of the firebox. The 
trailing wheels are also 4 ft. 1} in. in diameter, the axle- 
boxes having }-in. side play. Both pairs of driving 
wheels being placed in front of the firebox necessitates 
the adoption of a long boiler, the barrel of which is 
18 ft. Gin. long, made out of 4-in. steel plates, having a 
mean diameter of 4 ft. 3 in., the firebox casing being 6 ft. 
10 in. long. An intermediate combustion chamber (Mr. 
F. W. Webb’s system) is placed in the barrel of the boiler, 
between the firebox and smokebox tubeplates, so as to 
divide the tubes into two lengths. Access is obtained to 
the chamber by an opening at the bottom, to which is 
attached a hopper for getting rid of the ashes which may 
accumulate in the chamber. To the bottom of this hopper 
is fixed a valve which is airtight and weighted in such a 
manner that in its normal position it will be closed, 
but it is also connected to the footplate with a rod, 
so that the driver can open it when nécessary to let 
out the ashes. There are 156 tubes 24 in. in outside 
diameter; the length of those between the firebox tube- 
plate and the combustion chamber tubeplate being 
5 ft. 10 in., and those extending from the combustion 
chamber forward to the smokebox tubeplate are 10 ft. Lin. 
long. The total heating surface of the tubes is 1346 
square feet, the combustion chamber 39.1 square feet, 
and firebox 120.6 square feet, making a total of 1505.7 
square feet. The fire-grate area is 20.5 square feet. The 
weight of the engine in working order is 52 tons 2 cwt., of 
which 154 tons is carried by each pair of driving wheels. 
The tender, which is fitted with the water ‘‘ pick-up” 
apparatus, weighs 25 tons in working order, and has a 
tank capacity of 1870 gallons, and carries 4 tons of coal. 
The total wheel base of the engine is 23 ft. 8 in., and of 
engine and tender 43 ft. 11} in., and total length of 
engine and tender over buffers is 54 ft. The height from 
rail level to centre of boiler is 7 ft. 104 in. ; steam pres- 
sure, 175 lb. per square inch. 

Subjoined are some particulars as to weight of train, 
consumption of coal, and speed, compiled from the result 
of the week’s running. 


Weight, Speed, and Fuel Consumption. 


_ tons cwt. qr. 
Weight of engine and tender in 





working order... ads eas ai 2 0 
Average weight of train, including 

passengers, luggage, and mails, 

but excluding engine and tender 160 8 0 
Average weight of train, including 

passengers, luggage, and mails, 

and including engine andtender 237 10 0 

hrs. min, 

Time-table time, deducting stops 7% 7 
Deduct also, for time made up by 

locomotive ... Nea a es 0 50 
Actual running time is a 7 17 
Total distance travelled attached niles, 

to trains ... ada “ee 3588 
Total distance travelled light 24 

3612 


2588 miles 
75 hrs. 17 min. 
Total weight of coal consumed, 
excluding lighting up... ; 
Actual consumption of coal per 
mile, excluding lighting up 
Consumption of coal per mile, in- 
cluding 1.2 lb. for hghting up... 
Total number of ton-miles, includ- 
ing passengers, luggage, and 
mails, but excluding engine and 
tender as ae en es 
Total number of ton-miles, includ- 
ing passengers, luggage, and 
mails, and including engine and 
tender = re ses eed 
Consumption of coal per mile per 
ton of train, including pas- 
sengers, luggage, and mails, but 
excluding engine and tender, at 
29.87 Ib. per mile... wad bey 
Consumption of coal per mile per 
ton of train. including passen- 
gers, luggage, and mails, and in- 
cluding engine and tender, at 
29.87 lb. per mile... ac a3 


Average speed 47.66 m. per hour 


47 tons 17 cwt. 
29.87 lb. 
$1.07 ,, 


575,557 


852,224 


2.979 oz. 


2.012 oz. 





MISCELLANEA. 

THE works at the new naval port at Libau are being 
pushed ahead with considerable energy. Night-work by 
electric light has already been proceeding for several 
weeks, an there are several very heavy dredgers at work, 
one of them having a capacity of 1000 horse-power. The 
wc also comprises a suction dredger. very long 
reakwater is also well in hand. During the submarine 
works remains have been found of an old warship, the 


Moscow, which foundered there during the last cen- 
tury. 

The Incorporated Association of Municipal and 
County Engineers will hold their metropolitan district 
meeting on Monday, July 31, at the Town Hall, West- 
minster, at 11.15 am. In the afternoon the following 
visits will be paid: 1. The Westminster Electric Light 
Station, 11, Millbank-street ; 2. The Hydraulic Pumpin 
Station, 51, Millbank-street ; 3. The Wane Low Leve 
Pumping Station ; 4. The Westminster Electric Lighting 
— Station, Eccleston-place, Buckingham Palace- 
road. 


The works in connection with the North Sea-Baltic 
Canal are progressing in accordance with the original 
plan. The section Holtenau-Renzburg has already been 
opened for traffic for vessels up to 9ft. draught, but 
further excavations have still to be completed. The new 
locks have a length of about 230 ft. The earthworks are 
so far advanced that only one-fifth remains of the original 
quantity which had to be excavated, and it is confidently 
anticipated that the canal will be opened in 1895. The 
entrance lock at the Baltic is completed, and the lock at 
the North Sea entrance is well advanced. The Griinthal 
bridge, consisting of a single span of 530 ft., has already 
been taken into use, and a similar bridge will be built at 
Levenson. It must be admitted that the whole under- 
taking has been conducted in the most able manner. 


The Corinth Canal, now completed, was begun in 
April, 1882, and is but 4 miles in length, while that of 
Suez is about 100 miles long, the North Sea Canal 55.3 
miles, and the proposed Panama Canal 45.36 miles. The 
voyage between Athens and Cephalonia will be reduced 
to 1654 miles by means of the new waterway. Ships will 
thus be spared at the same time 203 miles and a passage 
of some danger round the southern headlands of Greece, 
The shortening of the voyage for steamships will be from 
16 to 17 hours. This, it is estimated, will result in a 
saving of over 30/. per voyage for vessels of about 620 
tons register. The commerce of Austria-Hungary, and 
particularly the trade of the two ports of Trieste and 
Fiume, will be very favourably influenced by the opening 
of the canal, as may be seen from the fact that in the year 
1891 over 64 million florins’ worth of goods passed through 
Trieste alone to Greece, Russia, and European and 
Asiatic Turkey, while the imports from the same 
countries amounted to nearly 39 million florins, 


On Saturday last the members of the Civil and 
Mechanical Engineers’ Society visited, by the kind per- 
mission of Mr. Alex. R. Binnie, M.I.C.E., the chief 
engineer of the London County Council, the works of the 
new tunnel at Blackwall, now in course of construction, 
and were courteously conducted over them by Mr. M. 
Fitzmaurice, B.E., A.M.I.C.E., the resident engineer. 
The total length of the tunnel will be 6200 ft., 1212 ft. of 
which is beneath the River Thames. It is being con- 
structed by means of an iron shield divided into com- 
partments at its working face, which compartments will 
be under a sufficient air ag amp to keep back the water 
as soon as it is met with in sufficient quantity to need 
this. That it will be needed there is not theleast doubt, 
as the top {of the tunnel will be within 8 ft. of the bed 
of the river, when midway across. The sides of the exca- 
vation are lined with cast iron, and will be filled in with 
concrete and faced either with glazed bricks or tiles. 
The other portion of the tunnel will be constructed by 
the ‘‘cut-and-cover” method. The finished diameter of 
the tunnel will be 24 ft. 3 in. 


The question of providing fresh water for feed and 
drinking purposes on board her Majesty’s ships has always 
been an important one, but in torpedo-boats it was greatly 
accentuated by the difficulty of finding space and the 
necessity of being able to adjust the weights required by 
an efficient plant. A new and improved type of evapo- 
rating and distilling condenser, manufactured by the 
Kirkaldy Company, of London, has, however, just passed 
very successfully through a series of trials by the engi- 
neering staff at Portsmouth. When in working order, 
with all its pumps, fittings, and water complete, the 
apparatus weighs just under 1000 Ib., and it is capable of 
producing upwards of five tons of pure vapour per twenty- 
four hours, available either for feed, or for being converted 
into water for domestic use. This result is eminently 
satisfactory, as the evaporator itself only weighs about 
400 lb. of the total. A good feature in the apparatus is 
its self-cleaning property, since it was found after twelve 
days’ working to evaporate its full maximum quantity, 
under comparatively low steam pressures, without any 
apparent signs of scale remaining. 


Locomotive builders are amongst those whose trade 
has suffered most from the general depression, and the 
immediate prospects are unfavourable. During recent 
years the growing traffic returns of the railways occa- 
sioned large orders from British companies. The cessa- 
tion of these demands, with the occurrence at the same 
time of financial troubles in South America, India, and 
Australia, have been the main causes of lessened trade. 
The expectation of a revival is confirmed by the orders 
and inquiries of the last few weeks. There are few 
novelties; in Great Britain as in the United States 
engines are made heavier and stronger than formerly, 
rendering necessary corresponding strengthening of the 
permanent way and bridges. Railway carriage builders 
share in the same slackness of all railway operations at 
home and in the same cessation of purchases from abroad. 
There are, however, indications that cheapened materials 
and low prices will induce considerable purchases during 
the next few months, especially as the traffic returns are 
improving. 

In an article on “‘ The Purification of Sewage by 








Microbes,” published in our issue of October 7, 1892, we 








described the method of sewage purification adopted at 
the Lunatic Asylum, Dundrum, County Dublin, by Messrs. 
Adeney and Parry. A report on this plant has recently 
been furnished to the Oxygen Sewage Puritication Com- 

ny, Limited, of 1, Suffolk-street, Dublin, by Mr. J. C 
Meliss, who states that the raw sewage is of a very 
foul description, and thus affords a severe test of the 
capabilities of the process. The sewage, on reaching the 
works, passes through three tanks, in the first of which 
nearly the whole of the suspended solid matter is de- 
posited. In the second tank manganate of soda and sul- 
phate of alumina are added, precipitating about 50 per 
cent. of the organic matter in solution. Finally, in the third 
tank the sewage is further purified by a process of oxida- 
tion effected by the addition of nitrate of soda. The 
effluent obtained is, Mr. Melliss states, of good character, 
and is discharged directly into a very small stream of 
water, less than half the volume of the effluent itself. 
This stream flows through a gentleman’s private grounds, 
and shows no indication of contamination. The sludge 
is about ? cwt. per twenty-four hours. The works, which 
are for 250 people, cost about 500/., exclusive of land pur- 
chase, and the working expenses amount to sd. per head 

r day, most of the operations required being performed 

y automatic machinery. 


The United States Consul at Buenos Ayres, in the 
course of an exhaustive report on the Argentine Re- 
public, says that the elaborate statistics of foreign trade, 
which he gives, show two features from which hope for 
the future may be derived. One is that the imports have 
come down from the inflated figures caused by the reck- 
less trading of recent years to more normal and reason- 
able ones; and the second that the balance of trade is 
now in favour of the Republic. It was, he says, this 
trading beyond the resources ofthe country that in great 
part produced the general collapse of three years ago, 
and therefore it is ‘“‘by retracing its steps back to the 
point of departure, by curtailing expenses for foreign 

ewgaws and gimcracks, and by keeping the imports 
p Hs to the line of strict economy, that the country will 
in due time find its foreign trade in a safe and satisfactory 
condition, especially if the exports meanwhile continue 
to increase in the manner in which they now appear to be 
doing.” The decrease in imports has been general. The 
general impression amongst business men in the country 
is that the situation will continue to improve. ‘ The 
country itself, in spite of the financial embarrassments of 
the Government, is moving forward with no uncertain 
steps to regain its former position of prosperity. Of 
course, in every department of industry and in nearly all 
branches of trade it is still handicapped by a depreciated, 
fluctuating currency and a general want of faith in the 
administration of public affairs, to say nothing of the 
low ebb which yet continues in commercial credit ; but 
the people have made great progress during the last year 
in extricating themselves from the consequences of the 
crisis, in accommodating their affairs to the depreciation 
of values, and in the organisation of business upon a gold 
basis.” 

In a lecture recently delivered to the College of 
Civil Engineering, Cornell University, Mr. F. W. 
Skinner deals with American methods of bridge erection, 
The simplest structures to erect, he states, are usually 
girders, roof trusses, and columns. Plate girders up to 
120 ft. or more in length, and lattice girders up to 150 ft. 
in length, are now shipped in one piece from the builders’ 
yard to the bridge site, from three to five flat cars being 
placed under each girder. These girders are supported at 
each end on a transverse beam, having an iron bar or old rail 
on top, on which the girder rests, allowing it to slip when 
rounding curves. These tranverse beams are supported 
on longitudinal ones, resting on four transverse girders 
placed directly above the axles of the car. Where there 
1s sufficient head room the girders are loaded edgeways, 
but in other cases and more frequently on the flat. Where 
practicable they are not unloaded until brought across 
the openings they are intended to span, into such a posi- 
tion that they are parallel to, and, as ay as circum- 
stances allow, are in their final situations. They arethen 
raised slightly by hydraulic jacks and supported whilst 
the cars are run out from beneath them, when they are 
jacked down and skidded into their seats, or less fre- 
quently lifted into them by gallows frames. These 
gallows frames consist of single bents of, say, 12 in. 
by 12 in. timber having caps just spanning one or 
two tracks, and are guyed both ways. hen no 
old or temporary track exists across the opening, 
the girders are unloaded at one end and placed in 
position by protrusion, a pilot extension, a rear counter- 
weight, overhead guys or intermediate rollers being used 
to keep up the front end of the girder when its centre of 

vity has passed the abutment over which it is pushed. 

he pilot extension is usually a long beam lashed to the 
irder, and passing over a roller on the further abutment. 

f trusses are usually lifted into place in one piece, and 
require careful handling, as they have often but little 
lateral stability before the roof is a and hence 
must be firmly guyed until permanently braced by the 
completion of the roof. Two gin poles are often used for 
lifting roof trusses, each gripping the truss at about one- 
fourth or one-fifth of its length from the centre, and of 
course always above its centre of gravity. A gin pole is 
simply a timber mast with four guys and a sheave at the 
top, over which the hoist line leads to a crab bolted 3 ft. 
or 4 ft. from the bottom. In use it should always be in- 
clined a little from the vertical, so that it overhangs its 
load, and gives a positive strain on the back guys and on 
them only, the front guys coming into use when the pole 
is moved. By taking up or slacking the guys the truss 
may be very quickly swung backwards, forwards, or 
transversely, and for heavy work the guys should be 
provided with tackles, 
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125-TON STEAM HAMMER; 


SHAVINGS 
wavs | 


We recently called attention to the most monu- | 
mental exhibit in the Transportation Building of the 
Columbian Exposition—the full-sized model of the 
125-ton hammer in the works of the Bethlehem Iron 
Company of Pennsylvania, and this week we publish 
some details of this the largest hammer in the world. 
We shall, however, defer our description until we 
publish further details, merely adding to-day that our 
illustrations show a front and side view of the hammer 
and separate views of the piston entablature at the 
top of the side frames, and the valve motion. The 
hammer, which has been in operation for several years 
at the Bethlehem Works, will be shortly supple- 
mented, and to some extent superseded, by a 14,000- 
ton hydraulic forging press which is now nearly com- 
satel. 





Nova Scotian Coat anp Iron.—In the course of last 
year 1,942,782 tons of coal and 75,000 tons of iron ore 
were mined in Nova Scotia. 





BETHLEHEM IRON COMPANY, PENNSYLVANIA. 





: bs . ‘judgment. In the first place he reviewed in detail the 
BOILER EXPLOSION AT YARMOUTH. | history of the boiler as follows : A boiler previously sup- 
Two formal investigations by the Board of Trade under | ary to Mr. Sheppard by a Mr. Coombes, an engineer, 
the provisions of the Boiler Explosions Act, 1882, have had been condemned on account of the defective con- 
been recently held at Yarmouth and Bilston respectively. dition of the uptake, and Mr. Sheppard then agreed to 
The following particulars relate to the former. We shall | purchase the present boiler from a Mr. Johnson. It was 
deal with the latter in a future issue. The explosion oc- at the time lying in Mr. Coombes’ yard, and the price 
curred on Saturday, March 18, on board the fishing-smack paid for it was 13/., being 2/. more than the price 
a owned by Mr. “>: of Yarmouth, the vessel | of a new uptake. Mr. Coombes was instructed to take 
at the time being at sea. ne skipper was blown over- | off the safety valve and pressure gauge from the con- 
board, and was severely injured. The boiler was a small | demned boiler, and fit them on to the one just purchased, 
one of the vertical type, so commonly used on board | which was to be fixed on board the Fidget. Mr. Coombes, 
fishing-smacks, and from which, during recent years, so although putting on a new syphon pipe, did not test the 
many explosions have arisen, pointing strongly to the gauge by a standard gauge or the mercurial column. 
great importance of submitting such boilers to a reliable | Before placing the boiler in position, he looked round the 
system of inspection. ‘firebox and by ape the plates for a distance of 3 in., 

The Commissioners were Mr. Howard Smith, barrister, which was as far as he could get down. He also tapped 
and Mr. J. H. Hallet, C.E. Mr. Gough appeared for the plates of the shell, and was satisfied that the boiler 
the Board of Trade, while the various parties to the was in good condition when itlefthis yard. He found a 
inquiry were represented by counsel. Several witnesses small quantity of rust, which he removed by hand. The 
were called, and after a very interesting and exhaustive Commissioners were of opinion that this was not a proper 


| investigation, occupying two days, Mr. Smith delivered | examination, but, having regard to the fact that Mr 
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Coombes had already repaired the boiler, and that since 
the repairs it was not likely to have deteriorated to any 
appreciable extent, they thought, on the whole, that he 
was justified in being content with the inspection then 
made. When the boiler was fixed steam was got up, 
and Mr. Coombes screwed down the spring balance of 
the safety valve to 70lb., but did not wait until the 
pressure gauge showed that amount in order to ascertain 
whether the valve would blow off. The crew were in a 
hurry to leave the port in order to save a tide, and on the 
assurance of theskipperthat he would see whether the valve 
would blow off at 701b., he allowed the vessel to leave, 
the steam gauge at the time recording 56 1b. The spindle 
was not fitted with a ferrule to prevent over-screwing, it 
not being, according to Mr. Coombes, the custom at Yar- 
mouth to adopt these ferrules, beside which, he did not 
think of it at the time. On the other hand, the 
skipper of the Fidget deposed in his evidence, which 
was taken at the hospital, that he had not re- 
ceived instructions from Mr. Coombes not to screw 
the spring balance down too far, and he therefore 
screwed it down until it stood at 80lb. On this point 
there was a direct conflict of evidence, and the Commis- 
sioners could not say whom they were to believe, but as 
they had formed the opinion that the explosion occurred 
when there was a pressure on the boiler of not much more 
than 501b. on the square inch, the matter might be 
passed over without comment. The Fidget left Yar- 
mouth the same day that the boiler was fitted, viz., 
January 23 last, for ped oS pe of fishing in the North 
Sea. The boiler was used for the purpose of working the 
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gear, the pressure employed varying from 50 lb. to 60 lb. 
At midnight on March 17 water was pumped in as usual. 
Atalittle before seven o’clock the next morning the mate 
noticed that the water-gauge glass was three-quarters 
full, the pressure gauge then showing 501b. This was 
deposed to by other members of the crew, one of whom, 
according to his own statement, saw the gauge only two 
minutes before the explosion. At seven o'clock the 
skipper was on deck, standing just over the boiler, when 
it burst, and he was blown into the sea, but was rescued 
by some of the crew. He was found to be very seriously 
hurt, his thigh being fractured and other injuries 
inflicted, so that he was still in the hospital. The boiler 
was blown overboard, the vessel was set on fire and 
burned to the water’s edge, but the crew were fortu- 
nately saved, and were safely landed at Yarmouth. 
It was impossible, Mr. Smith said, for the Commis- 
sioners, seeing that no part of the boiler remained, 
to state positively the cause of the explosion, but 
they had very little doubt that it was owing to the 
plates of the firebox having become wasted by corrosion. 
Although Mr. Coombes said he hammered a portion of 
the firebox, and examined all parts of it prior to fixing 
the boiler on board the smack, the Commissioners were 
of opinion that, yo | regard to the age of the boiler and 
the exceptionally hard usage at sea, the firebox had be- 
come thinned by corrosion. They did not think that the 
boiler, during the time it was standing in Mr. Coombes’ 
yard, had its thickness materially decreased, but they 
were not satisfied that a proper examination had been 
made. It had been suggested that the explosion was due 





to shortness of water, but the evidence as to the height 
of the water in the gauge glass just before the explosion 
negatived this theory, while the nature of the explosion 
was inconsistent with its having arisen from that cause. 
The Commissioners considered that Mr. Sheppard, the 
owner, was not to blame, as, in their judgment, he took 
proper and sufficient measures to insure the boiler’s being 
in good condition. He believed that Mr. Coombes was 
possessed of knowledge and experience of boilers of this 
type, and instructed him to overhaul the safety valve, 
pressure gauge, and all parts. He engaged a competent 
skipper and crew, and did not appear to have been negli- 
gent or careless in regard to the management of the boiler. 
Further, the Commissioners did not find Mr. Coombes to 
blame for the explosion, inasmuch as they were not able 
to say positively what the cause was, and their opinion 
was necessarily conjectural. He was certainly to blame 
for not having tested the spring balance and the pressure 
gauge, especially as he knew that the gauge had been used 
on another boiler for a very eoaiibecate period, As acom- 
petent engineer he should have fitted the spring balance 
with a ferrule to prevent its being overrun, and the Com- 
missioners could not accept his excuse that he did not think 
about it. It was also unwise of him to have allowed the 
vessel to go to sea before he had definitely ascertained what 
the pressure of steam was as indicated by the gauge, and 
before he had noticed if it corresponded with the weight 
on the safety valve. As to the allegation that a collar 
was fitted on the safety-valve lever, and that the valve 
was lashed down, these points determined nothing, as 
they were denied by the skipper, but ‘“‘it was admitted 
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on all hands that safety valves on the boilers of fishing 
smacks were tampered with habitually.” The sprin 
balances of safety valves, although originally fitted wit 
ferrules, it was said were frequently rendered liable to 
be overrun by the ferrules being removed, and the Court 
had been told that “it was not an uncommon occurrence 
for men to screw the spring balances down so as to 
obtain any pressure they might wish.” It had also been 
proved that on many occasions safety valves had been 
tampered with by inserting washers between the valve 
and the lever. It was therefore perfectly clear that these 
valves were easily tampered with, even though ferrules 
might have been res in the first instance. Means 
should ba taken to stop this practice, and in the judgment 
of the Commissioners the best and only method of a 
was to apply valves of the lock-up description, and t ey 
saw no difficulty in the way of the application of suc 
valves to boilers on board these boats. It had been sug- 
gested that there would not be room for them at the top 
of the boiler, owing to the close proximity of the deck, 
but they could be fitted to the side of the boiler by 
means of an internal pipe. That lock-up valves could 
thus be easily substituted for the type at present 
usually adopted was a manifest fact, as, only the 
day previous, the Commissioners had seen a spring 
balance valve fitted to the side of the boiler on board a 
smack, and a lock-up valve could be quite as readily 
placed in that position, This arrangement was not a new 
one, and had received the especial approval of Mr. 
Adamson, Engineer-Surveyor to the Board of Trade. It 
had therefore not only the recommendation of the Court, 
but also, according to evidence, that of experts. The Com- 
missioners, finding no one to blame, would make no order 
as to costs, and as it appeared that the crew on board the 
Fidget at the time of the explosion were not now in the 
owner’s employment, they would recommend the Board 
of Trade, if it had the power, to pay the expenses incurred 
by them in attending the inquiry. 





THE REPORT OF THE ADMIRALTY BOILER 
COMMITTEE; TORPEDO-BOAT ENGINE 
PERFORMANCES. 

To THE Epiror oF ENGINEERING. 

Sir,—S> much has been written lately in your columns 
about the consumption of my torpedo-boats, that I beg 
for leave to take part in the discussion. 

I may state first that ‘‘ Consommation d@’eau par heure 
cla vitesse de l'essai,” in the official repo-t, translated in 
The Engineer, ‘* Water per hour,” simply means, loss of 
water through glands, safety valves, &c. ; it amounted to 
9.05 kilogrammes, or 20 lb. 

The evaporative duty of the boiler was not measured, 
but estimated to 121b. of dry steam per pound of coal. 
This is not too high, on account of the slow combustion 
and the reduced area of grate, .!; of the heating surface. 
Ths circulation of the boiler (locomotive) was very good, 
especially in the firebox, where the thickness of the water 
space was divided in two by a plate, as shown on Plate I. 
of the inclosed copy of my paper. On account of the 
great mass of water contained in the boiler, steam was got 
up on the day previous to the trials. 

Will you now allow me to say something about the con- 
sumption of coal in my new engines, triple-expansion, 

- instead of compound, as in boat No. 123, the subject of 
the report ? 

The boilers are for the most part ‘‘ Da Temple,” but 
four of the boats have Normand’s boilers, as describad in 
The Engineer. From progressive trials on shore, the 
evaporative duty of the former, when burning about 
double the quantity of coal necessary for 10 knots, 
amounted to from 10} to 11, and about 7 when burning 
the same quantity as in the full-speed trials, so that in 
the consumption trials at 10 knots, the evaporative duty 
was about 12, as in the locomotive boiler of No. 128. 
The evaporative duty of the Normand’s boiler was rather 
higher. 

Bight first-class single-screw and three high-sea double- 

screw boats, with triple-expansion engines and tubulous 
boilers, have already been delivered by my firm to the 
French Government. 

The former are 118 ft. by 13 ft. 1 in., and 76 tons, ready 
for sea, including coals necessary for steaming 1800 
nautical miles at 10 knots ; the mean necessary weight of 
coals, measured by two preliminary eight hours trials, was 
very nearly 10 tons, that is to say, rather above the con- 
sumption of the similar boats actuated by compound 
engines. The small inferiority of triple-expansion, as 
compared with compound engines at very low speed, is 
easily accounted for, but is not so great as to justify the 
penccs nr tinge I of the low-pressure cylinder. By special 
permission the consumption trials of two of the boats 
were made at 15 knots; the mean coals burnt per horse- 
power amounted to 1 Ib. 100z. 

The maximum two hours’ speed (mean of the eight 
boats) at the above displacement was a little under 
24 knots, and in No. 149 as high as 24.51 knots. 

The three high-sea twin-screw boats Dragon, Grena- 
dier, and Lancier, are 138 ft. by 14 ft, € in., and 118 tons, 
ready for sea, including coals necessary for steaming 
2000 nautical miles at 10 knots. The mean necessary 
weight of coals was found to be, from preliminary trials, 
15 tons. The total weight for armament, torpedoes, 
artillery, coals, amoun to 324 tons, included in the 
118 tons displacement, that is to say, nearly double the 
weight put on board of the English-built Coureur. 

The speeds attained were 25.05 knots, 25.25 knots, and 
25.80 knots. 

Are not the above spseds quite unequalled, if due 
account is taken of the heavy weights carried, and espe- 
cially of the steaming distance, the best proof of the 
high economical duty of the engines ? 





This economy I attribute now, as-I did for the com- 
pound engines of No. 128, to several causes, and more 
especially to the feed heater and the cylinder safety 
or relief valves (both patented in England). 

From the former apparatus, whereby the feed exceeds 
240 deg. Fahr. at full speed, an economy of 20 per cent. 
can be realised, as proved from the comparative experi- 
ments on four boats. This is much more than that de- 
duced from the number of caloric units returned to the 
boiler, but is quite consistent with well-known experi- 
ments on the transmission of heat, whereby the heat 
transmitted varies from one to five according as the 
water is stationary or in motion, cold or boiling. 

The principle of the improvement enunciated for the 
first time by my late brother Benjamin Normand, so early 
as 1856, isa direct application of the first law of thermo- 
dynamics. The heating steam being taken from the lower 
valve-chest, all the work done previously by that steam is 
absolutely economical. The Weir’s and MacNab feed 
heater works by injection prior to the suction of feed 
pumps, but mine works by surface between the feed 
pumps and the boiler, 

The high and mean pressure relief valves are so 
arranged that the blow-off returns to the valve chest 
when the pressure in the cylinder becomes higher 
than in the valve chest. Theoretically, the compression 
of steam at the end of the stroke ought to equal the pres- 
sure on the valve chest. Not only are the detrimental 
effects of clearance annulled, but, what is much more 
important, the temperature of the internal surfaces, those 
which come into contact with live steam, is raised to that of 
the live steam itself, so that no initial condensation need 
take place. Besides, there exists no other practical 
means for heating the piston. Compression is much more 
effective than steam jacketing, which heats only the 
external surfaces of the cylinder, and not at all the 
piston, 

Now, it is well known that, whatever be the system 
of steam distribution, link or radial compression in- 
creases rapidly as the steam is cut off sooner. For 
instance, if compression is complete with an introduction 
of, say, 65 per cent. of the stroke, the inside pressure 
may be raised to a quite inadmissible amount when the 
introduction is reduced to 40 or 30 per cent. The same 
thing takes place when the engines are hastily reversed, 
and diagrams taken in that particular case have shown 
the inside pressure to be double that in the valve box. 
This danger the new relief valves obviate, and at the 
same time they greatly reduce the initial condensation in 
all the cylinders, except the last. 

In practice, at least in war vessels where the power 
varies from one to ten, it is impossible to make compres- 
sion equal to the pressure in the valve-box at full power, 
the turning moment at low power would then be too 
irregular; but any increase of cushioning, due to the use 
of relief valves, is most advantageous. 

Suppose, for instance, that the pressure in the valve 
chest be 1701b., the compression may reach 140 lb. with 
relief valves, whilst it could not exceed 115lb. without. 
The temperatures corresponding to those three steam 
pressures are 368 deg. Fahr., 353 deg. Fahr., and 338 deg. 

‘ahr. respectively. The two last are approximately 
those of the piston and cylinder inside surfaces, especially 
in wihghood engines, and we may admit that the initial 
condensation will be proportional to the differences of 
temperature between live steam and the surfaces coming 
in contact with it. That is to say: 368 deg. -353 deg. = 
15 deg. in the first case, and 368 deg. — 338 deg. = 
30 deg. in the second. The initial condensation will be 
as one to two. 

The same reasoning applied to the mean cylinder would 
give an equal benefit. 

Steam cylinders are yet, though in a greatly reduced 
measure than they were formerly, condensers and evapo- 
rators; and now, as in the days of Watt, the increase of 
efficiency of the steam engine is chiefly to be sought by 
reducing the condensation and evaporation taking place 
in the cylinders. That great improvements are still pos- 
sible is evident when we hear of good triple-expansion 
engines where the initial condensation in the high-pressure 
cylinder amounts to 30 or 40 per cent. of the sensible live 
steam. 

“Incredulous ” is not the first who has challen the 
recorded consumption of my engines. Even in France, 


b. of steam per indicated horse-power an extra- 
ordinary result, cannot easily realise such low figures at 
low and mean power, and 13 lb. at full power ; but facts 
are facts, and the foreign shipbuilders who have had to 
deliver their boats in our dockyards can bear witness to 
the extreme care used on the trials. 

: In hopes that you may find place for this rather long 
etter, 
I remain, Sir, yours truly, 
J. A. NoRMAND, M.I.N.A. 
Havre, July 21, 1893. 


P.S.—I beg to offer my best thanks to Mr. Jennings 
Campbell for having shown that no contradiction exists 
in the report on my compound torpedo-boat No. 128. 





THE INTRODUCTION OF BUOYS. 
To THE EprTon oF ENGINEERING. 

Srr,—May I inquire whether the introduction of buoys 
can be traced? In his ‘* Notes on the Progress of Light- 
houses,” read before the Maritime Congress, Mr. D. A. 
Stevenson says: ‘‘The earliest suggestion, sofar as I am 
aware, to adopt a buoyage system was that of Mr. Robert 
Stevenson in 1828.” The paper deals, however, more 
with recent progress. Trinity House originated in 1512 
or 1514; the date seems to be doubtful. According to Mr. 





Stevenson, Trinity House did not have any lights under 
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their immediate care till 1607. The ‘‘Calendar of State 
Papers” mentions buoys for the first time, I think, under 
May 30, 1594: ‘‘Grant to the Master, Wardens, and 
Assistants of Trinity House, on the surrender of Lord 
Admiral Howard of the office of me and ballastage of 
the ships on the Thames between London Bridge and the 
sea; also beaconage, buoyage, setting up and maintaining 
marks for the ships for passing into or out of rivers 
throughout the realm.” 

There is a curious passage relating to buoys in an inte- 
resting book, printed probably 1610 : Michael Heberer’s 
“* Aegyptaica Bervitus.” Heberer, a man of learning, of 
Bretter, in the Palatinate, was travelling companion to a 
Burgundian nobleman. They left Marseilles in 1585 for 
Venice, called at Toulon, Corsica, Sardinia, Tunis, &c., 
attacked Turkish ships, and were shipwrecked afterwards 
near Alexandria. Heberer was chained to the galleys, 
and after three years’ servitude rel d at Constanti 
nople. He returned vid Malta, Italy, Spain, and France, 
and must therefore have seen many ports. Later he 
sailed from Greifswald to Sweden. Now between the 
island of Jassmundt and Riigen he noticed, on August 2, 
1592, during a dead calm, casks floating on the sea, which 
appeared very strange to him, as he had never seen any- 
thing like it on any sea. He was informed that these 
casks were fixed to caution the sailors against sunken 
rocks, and that they were removed when pirates and 
other enemies were expected, so that the enemy often 
had to surrender in such dangerous places. 

There is a mistake here, since Jassmundt is one of the 
many peninsule of the island of Riigen. In the days of 
the Vikings many a famous fight took place near this 
island, and the people of Riigen always had the reputa- 
tion of being skilled sailors. 

Respectfully yours, 

Wimbledon, July 24, 1893. 





H. Borns. 





TYPEWRITING MACHINES. 
To THE EpitTor or ENGINEERING. 

Sir,—I thoroughly indorse the view of ‘‘ India” that a 
discussion on the mechanics of typewriting machines 
would be of value, both to the buyer and the designer ; as 
I feel convinced of the necessity for improvements and 
progress, and would welcome any impetus being given to 
the development in this country of accurate interchang- 
able work, such as a guod typewriter calls for. But it 
would, I think, be especially valuable if the discussion be 
confined to the mechanical defects of existing types and 
suggestions as to improvement, so as to elicit views as to 
what is required by the employers of these machines, 
and so lay down the lines of a theoretically perfect 
machine. 

A perfect method of inking remains yet to be worked 
out, and no one who has a varied experience of existing 
systems but knows their defects under the ordinary con- 
ditions of usage in a business office. Doubtless in theory 
all inked type that strikes direct on to the paper is the best, 
but a generation of typewriters has been brought up on 
the ribbon, and it has done good service, and is, on the 
whole, cleanly and efficient. 

The waste of force, or rather excess of motion, in most 
existing machines seems the first point that strikes a 
mechanic, and anything which ceteris paribus tends to 
lessen the number of parts, joints, and rings in a 
machine will economise this waste, and tend to diminish 
the rattle and wear which necessarily follow. 

Many existing machines prove themselves, by their 
results, good tools, but their price, consequent, I sup- 
pose, on their complication and necessarily accurate 
manufacture, militates against their more general adop- 
tion. Noise is, after all, the great factor which prevents 
their far wider employment. The points raised in this 
connection by “‘ India” appear to me possible of being 
mechanically overcome, but much remains yet to be done 
in this direction by the abolition of some at least of the 
many hundreds of parts and joints which work gradually 
looser in the printing mechanism of all lever machines. 
Icannot agree with *‘ India ” that any one maker or user 
will be content with a ‘‘ practical speed ;” so long as time 
is money, so long as our mechanisms cannot keep pace 
with our brains, so long will that typewriter, mechanical 
or human, be most in demand by the employer, which 
will save him any unnecessary delay in the conversion of 
is ideas into mechanical movements. 

In my opinion a radical change in the very principles 
of these machines is necessary, and in an age when elec- 
tricity and other motive powers are being daily applied 
in new directions, it does not appear too much to expect 
that a discussion such as this suggested by “India” 
might perchance educe new, if not valuable, sugges- 
tions. ith this end in view, may I suggest that your 
issue of the 14th gives a hint as to a possible solution ? 
I see there pneumatic force described as applied to rivet- 
ing machines and grain elevators. Why not, in order to 
lessen the noise and diminish the parts of these worrying, 
though now, alas! necessary impedimenta of the busy 
man, apply the same force to our relief? I am aware that 
an engineer of great experience in pneumatic work has 
been for some time es in this direction, and I have 
had an opportunity of seeing several of his first models. 
They were free, so far astheir printing mechanism was 
concerned, of nearly every objection that can be alle 
against lever machines ; the weight of the whole machine 
was reduced to less than 8 lb., and they appeared capable 
of doing any work required of them. The absence of 
mechanism was most marked, while all those parts which 
are liable to wear and rattle in lever machines, were 
entirely atsent. Should your columns be open toa dis- 
cussion, it would be of great interest if the inventor could 
be persuaded to join 1t and give us some of the results of 
his work. 

In America efforts are being made in this and other 
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directions, and electrical writing machines have been “ on 
the stocks ” for some time. 

It is in my opinion probable that some new departure, 
as air or electricity, will give us the typewriter of the 
future, and any assistance that you, Sir, can give us to 
start the ball rolling on this side of the water will be 
surely acceptable to many a mechanical engineer in this 
country. 


July 18, 1893. 


Faithfully yours, 
— ee" ie 





MARINE ENGINE REPAIRS. 

To THE EDITOR OF a. an 
Sir,—It may possibly interest your readers ave 
particulars of 4 repair executed at Perim Island, Red 
Sea. On the 9th ult. the s.s. Aston Hall put into 
Perim Harbour with broken connecting-rods, the fracture 
going through one side of the fork as shown. The repairs 
consisted of fitting two {-in. steel plates on either side of 
the fork, and securing them to the rod with fitted tap 
bolts. Cast-iron blocks were then fitted on the inside of 
the jaw, and secured by through bolts, the clearance for- 
tunately allowing this. As will be seen, the steel plates 
were carried down square at the ends, and cast-iron 
blocks carefully fitted in between a on the rounded 

part of the rod and firmly secured with through bolts. 


Fig.2. 














The above repairs were successfully accomplished at the 
engineering workshops belonging to the Perim Coal Com- 
pany, under the able direction of Mr. Clennan, the chief 
engineer, and his staff. ‘ 

The establishment of such works as the salvage station 
on Perim Island cannot be too well known in the interests 
of the shipowning community, as they are often the 
means of averting disaster and saving heavy towage 
bills. The original idea of the Perim Coal Company in 
the establishment of a repairing shop was for the — 
of their own plant, but they have since laid down heavy 
machine tools for the convenience of ships in distress in 
the neighbourhood. 

Yours truly, 
Harvey AND Bowes. 

16, Seaton-buildings, 17, Water-street, 

Liverpool, July 14, 1893. 





QUALITY v. LOW-PRICED GOODS. 
To THE EprToR OF ENGINEERING. 

Srr,—Your correspondent who signs himself “ British 
Manufacturer ” has raised a very important question, 
and one which cannot be too fully impressed upon the 
users and buyers of machine tools—viz., the value of 
using good in preference to so-called cheap tools. The 
question of quality +. low-priced goods affects most 
branches of manufactures, but I, like your correspondent, 
refer particularly to machine tools, a subject which I 
have had some experience in, and upon which I recently 
read a paper before one of the engineering societies here. 
The point which I raised then, and which I want to 
—— now, is that low-priced tools are not cheap 
tools, and that fact the users of tools, if not the merchant 
buyers, are now beginning to slowly realise. The very 
fact that high-priced, but well-designed and carefully- 
constructed American tools, are now finding a ready 
market here, shows conclusively that if only the user has 
a good tool offered him he will pay forit. A workman 
with a well-made lathe, good both in design and construc- 
tion, can easily gain ten minutes per hour and more over 
another working an inferior tool, particularly if it turns 
oval, asso many of these cheap lathes do; and it does not 
require much calculation to show how long it will take 
for the better tool to repay its initial extra cost, apart 
from the quality of the work turned out. The merchant 
buyer, who, with his experience of the market, should be 
—and in many cases is—of great assistance to the user, 
especially in foreign orders, is sometimes more anxious 
to secure the order than in considering what sort of a tool 
he can buy at the price he gets. This is the case amongst 
a certain class of merchants, and it is a pity, as the mer- 
chant plays an important part in bringing the manufac- 
turer to the user ; and if they would refuse to push cheap 
tools, the demand for them would largely fall off. 
Makers themselves are in some degree to blame, but to a 
large extent they are obliged to accede to the popular 
demand. The last decade has seen a very large increase 
in the numbers of manufacturers of tools, with a conse- 
quent keen competition amongst the makers and a larger 
use of tools by the public. I am of opinion, however, 
that the maker of good tools will survive the longest, as 
the user is getting to know, if he does not already, that 
these are the cheapest tools he can buy.- 

I am, Sir, yours truly, 
Ewart C. Amos. 


A WARNING. 
To THE EpiTor oF ENGINEERING. 

Srr,—In spite of the warnings which I have repeatedly 
addressed to British traders and manufacturers on the 
subject of the multitude of swindling firms which infest 
this city, I regret to say that the evil continues appa- 
rently unabated, if I am to judge by the correspondence 
which continually reaches me from British firms which 
either have been victimised, or which, with more prudence, 
write for information before executing the orders of these 
gentry. 

When I say that I have more than 120 nameson my 
black list in Amsterdam alone, the extent and lucrative 
nature of this nefarious business will be evident. 

The press has hitherto promptly and kindly lent its 
assistance to the work of warning, and I trust that I may 
again rely on your permission to allow these lines to appear 
in your columns. 

T am, Sir, very sincerely yours, 
W. C. Rosrnson, 
H.B.M. Consul. 
British Consulate, Amsterdam, July 21, 1893. 





AN ENGLISH VIEW OF AMERICAN 
RAILWAYS. 
To THE Eprtor oF ENGINEERING. 

Sir,—It is satisfactory to note that a prolific educator 
of popular appreciation can so readily admit the possible 
shortcomings of the admired stock which, though notable 
enough for the grace of outline and perfection of finish 
characteristic of wealthy and exclusive monopoly, is not 
wholly suggestive of progressive development when 
wanting in - regard for the calls of economy and effi- 
ciency. 

The prominent part played by Englishmen in develop- 
ing some of the most successful designs in America, 
proves that the secondary pusition which our railways 
seem content to assume is not due to insular incapacity to 
go beyond the safe guidance of precedent ; that the con- 
stitution of the staff is such as would warrant the best 
result is, however, seriously open to question ; each rail- 
way company of importance having elected to become a 
law unto itself in the regulation of rolling stock design, 
should place its lawgivers beyond suspicion ; an executive 

» no matter what his ability, can scarcely devote a 
tenth part of the time occupied by his multifarious duties 
to the serious consideration of the intricacies of construc- 
tive details; it is imperative, then, that the selection of 
departmental assistants should be governed by more 
exacting choice than chance seniority or length of service 
amid surroundings of narrowing influence. 

Effort should be made to retain the services of some 
among the number of young men of ability who yearly 
are induced to leave the railway service by the readier 
recognition of merit elsewhere; we might then, perhaps, 
find it possible to surpass the American model for comfort 
in travel, and win back the laurels for speed without 
concern for the strength of bridges, radius of curvature, 
or increase in cost of construction. 

Mr. Stretton has travelled many hundred miles to 
arrive at a conclusion patent enough to the close observer, 
viz , that our railways are still ahead of all competitors in 
those branches where the strict regulations of a maternal 
Government have left them no choice ; but when left to 
the free exercise of their own devices they prove unequal 
to the maintenance of a prominent position. 


Yours, &c., 
July 18, 1893. J. D. T. 





THE METRIC SYSTEM. 
To THE EpiTor OF ENGINEERING. 

Sir,—The facility of multiplying and dividing by 10 
with our present or Arabic notation has invested that 
number with a mystical virtue in the minds of many 
people. JI had that same reverence for 10 until a year 
or two ago, when, owing to Mr. Kesselmeyer, of Altrinc- 
ham, advocating a change in the basis of our notation 
from the number 10 to the number 12, I began to 
think on the subject. It is merely because in the 
Arabic notation the change from numbers represented 
by one digit to those represented by two digits occurs 
at 10, that the facility of calculating in that number 
happens, and if any other number be chosen as the 
one at which that change is made, it acquires the 
property appertaining to 10 in the Arabic notation. For 
instance, let there be only seven digits and a nought, 
then the signs 10 would represent not a 10 but an 8, 
and 100 would represent 8 by 8 or 64 in the Arabic nota- 
tion. Now 8 is a better number than 10, because it can 
be divided into halves and quarters without going into 
fractions, which is more useful than halves and fifths; 
multiplying and dividing by merely adding or cutting off 
a nought will apply to8 if it is made the first double 
number, just as it now does to 10, whilst 4 will obtain 
the facility at pees applying to 5, with the advantage 
of being halved without going intofractions. I therefore 
hold that 8 would be a better number for the basis of a 
notation than our present 10. 

Mr. Kesselmeyer, however, has the boldness to advo- 
cate the change of our notation from a basis of 10 toa 
basis of 12. Twelve is the first number divisible, without 
fractions, by four other numbers; none of the lower 
numbers being divisible by more than two numbers, 
omitting the unit in both cases, and Mr. Kesselmeyer 
maintains that it is the natural basis for calculation. It 


is divisible without fractions into halves, thirds, quarters, 
and sixths, and this is why we find our foot of 12 in. 
and our shilling of 12d. so convenient, and why so 
many articles are sold not by the ten and hundred, but 
by the dozen and the gross. If our system of notation 





were made to correspond with our natural systems of 





calculation, Mr. Kesselmeyer maintains that we should 
havea much better system than the metric; we should 
require two more digits to represent our present 10 and 
11, and then the signs 10 would represent 12, 100 12 
tines 12 or one gross, 1000 twelve gross, and so on, and 
the facility of multiplying and dividing by 10 and 5 
under the Arabic notation, would apply to 12 and6 
under the new notation. 

Mr. Kesselmeyer points out that a gold coin of 12s., 
which he proposes to call a Victoria, might easily be 
brought into use, and for convenience a 24s. go'd piece = 
Victoria 2.0 (new notation). 

Our present foot divided into 12 in. appears to me a more 
serviceable unit than a metre. The inch could be con- 
veniently divided into twelve parts as in duodecimals, 
which would then be the natural decimals, and these 
again into twelfths, easily readable on a draughtsman’s 
ivory scale, or in spaces of three-twelfths each on a 
— scale, 

The present inconvenient method of measuring a build- 
ing estate by chains and links, and selling tha land by 
square yards, would cease, as 72 ft. (60, new notation) 
would make as handy a surveyor’s chain as 66 ft., two 
chains making 100 ft. (new notation), that is, one gross or 
144 ft. Arabic notation. 

Our measurements and our money would then be quite 
as symmetrical as under the metric system, and very 
much more natural and practical. 

The day is already divided into twenty-four hours or 
two twelves, but probably twelve hours divided into 
twelve spaces, et the latter each into twelve smaller 
spaces, which would be five-sixths of our present minute, 
would be better. 

I am afraid our system, or rather want of system, of 
weights and measures (except of length) is so bad that 
nothing can be made of it except complete revision ; this 
could be based on the dozen instead of the ten. 

After having thought the matter over for some time, I 
agree with Mr. Kesselmeyer that a system of notation 
based on the dozen or twelve, with systems of weights, 
measures, money, and time to correspond, would have 
great advantages over the metric system, which is base! 
on @ notation that has adopted not the best number 
(twelve), nor the next best (eight), but only the third 
best, namely, ten. 

Whether it is practicable to introduce a new notation 
is a question that would require grave consideration, as I 
do not see that we could afford to throw this generation 
into confusion for the benefit of posterity, but before we 
commit ourselves to the metric system, I think the idea 
is worth discussion. I expect to be told that the idea is 
old as thehills, but never having read or heard of it, and 
finding others in the same ignorance, I venture to ask for 
space in your valued periodical to call attention to it. 

If a new notation is not practicable, I am strongly in 
favour of the metric system, and I believe the people 
would get into the way of it with little difficulty. The 
first time my firm made drawings for buildings including 
constructional ironwork for the Continent, our assistants 
worked to the metric system, with which they were pre- 
viously unacquainted in practice, without the slightest 
difficulty and without error. 

Yours, &e., 
JessE A, Srorr. 

5, Cross-street, Manchester, July 17, 1893. 





Messrs. DovuLTon AND Co.—We have been requested 
by Messrs. Doulton and Co. to state that their exhibition 
of pottery for electrical purposes, and which includes as 
a special feature their new conduit for underground con- 
ductors, will remain open to engineers and others, on pre- 
sentation of card, until Saturday, August 5, 





INTERNATIONAL AND SUBMARINE TELEPHONES.—The 
Swedish Government has sanctioned the agreement about 
the telephonic connection between that country and 
Norway. Experimental telephonic connection has 
recently been established between Sealand and Funen, 
across the Great Belt, a distance of some 20 miles. A 
wire in the submarine telegraph cable was used, and the 
results were quite satisfactory. 





ENGLISH VISITORS IN AMERICA.— The American 
Society of Civil Engineers have issued a reference map of 
the United States for the benefit of English engineers 
visiting the country. In connection with it is a list of 
prominent structures and works which may be inspected, 
and a subject-matter index of processes and constructions. 
The house of the Society is at 127, East Twenty-third- 
street, New York, where accredited members of English 
engineering bodies will be welcomed. 





HIsToRY OF THE RISE AND PRoGRESS OF THE RaIL- 
way System.—We have received from Mr. Edward 
Baker, 14 and 16, John Bright-street, Birmingham, ‘‘ A 
Handbook to various Publications, Documents, and 
Charts, connected with the Rise and Development of the 
Railway System, chiefly in Great Britain and Ireland, 
with the Prices at which they are now to be Sold ” [1s. }. 
Mr. Baker has spent great pains in collecting specimens 
of books written on railway matters. Although railways, 
except for collieries, are confined to this century, and it is 
known that a great deal has been written about them, 
yet already the early books connected with them are 
getting very scarce, and, should they become objects of 
interest to the collector, will very rapidly be absorbed. 
It is curious to find that there was a ‘* History of Rail- 
ways” published in 1801, and an account of the Newcastle 
mer lines is to read in a book issued in 1649. 
Very little else, however, is to be found befcra 1820, 
Nearly every line has some literature of its own, po 
addition to time-tables and guides. The pamphlet con- 





tains 128 pages, with about five entries on each page. 





116 ENGINEERING, [Juty 28, 1893. 








EXPRESS LOCOMOTIVE; LAKE SHORE AND MICHIGAN SOUTHERN RAILWAY. 
CONSTRUCTED BY THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N.Y., U.S.A. 
(For Description, see Page 110.) 
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NOTICE TO AMERICAN SUBSCRIBERS. 

We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. CHARLES 
GitBERt, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
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NOTICE. 

The New Cunarders ‘‘ CAMPANIA” and “LU- 
CANIA;” and the WORLD’S COLUMBIAN 
EXPOSITION OF 1893. 

The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illustra- 
tions contained in the issue of ENGINEERING of 
April 2ist, comprising over 130 pages, with nine 
two-page and four single-page Plates, printed 
throughout on special Plate paper, bound in cloth, 
gilt lettered. Price 6s. Post free, 6s.6d. The ordi- 
nary edition of the issue of April 21st is out of print. 


NOTICES OF MEETINGS. 
Tae INSTITUTION OF MECHANICAL ENGINREERS.—Annual summer 
meeting at Middlesbrough from Tuesday, August Ist, to Friday, 
August 4th, Middlesbrough, at 10 a.m. on each day, when, in 
addition to visits to the numerous important works and other 
places of interest in the neighbourhood, the following 
papers will be read and discussed: ‘On Recent Develop- 
ments in the Cleveland Iron and Steel Industries,” by 
Mr. Jeremiah Head, Past-President, Chairman of the Recep- 
tion Committee. ‘‘On the Middlesbrough Salt Industry,” 
by Mr. Richard Grigg, of Middlesbrough. Communicated through 
Mr. E. Windsor Richards, Vice-President. ‘‘ On some Engineer- 
ing Improvements in the River Tees,” by Mr. George J. Clarke, 
of Stockton, Engineer to the Tees Conservancy Commission. 
Communicated through Mr. Thomas Wrightson, M.P., Chairman 
of the Works Committee of the Tees Conservancy Commission. 
“Description of the Electre Rock-Drilling Machinery at the 
Carlin How Ironstone Mines in Cleveland,” by Mr. A. L. Steaven- 
son, of Durham. Communicated through Sir Lowthian Bell, 
Bart., Past-President. ‘‘ On the Artificial Lighting of Workshops,” 
by Mr. Benjamin A. Dobson, of Bolton. ‘‘ On the Working of 
Steam Pumps on the Russian South-Western Railways,” by Mr. 
Alexander Borodin, Engineer-Director. 

Norra oF ENGLAND INSTITUTE OF MINING AND MECHANICAL 
ENGINEERS.—The annual general meeting will be held in the 
Wood Memorial Hall, Newcastle-upon-Tyne, at two o'clock, on 
Saturday, August 5th. The following papers will be read: 
“‘ Corliss-Engined Fan at Seghill Colliery,” by Mr. C. C. Leach. 
** Note on the Occurrence of Mercury at Quinditi,” by Mr. Edward 
Halse. The following papers will be open for discussion: ‘‘ Ex- 
periments upon two Guibal Fansat St. John’s Colliery, Norman- 
ton,” by Mr. Edward Brown. (Trans. Fed. Inst., vol. iv., part 3, 

age 532.) ‘‘ Joseph Moore’s Hydraulic Pumping Arrangement,” 

y Mr. R. T. Moore. (Trans. Fed. Inst., vol. iv., part 2, page 331.) 








“ENGINEERING. 
— - ULY 28, 1893. 


FACTORY NUISANCES. 

THE issue by the Local Government Board of the 
annual report of the Chief Inspector of Factories 
under the Alkali Works Act, brings very plainly 
forward the good results that may follow on 
judicious State interference. It is difficult to 
overestimate the benefits that have arisen to the 
public during the thirty years that have elapsed 
since the first Alkali Act was passed. It may be 
safely said that at the present time a large part of 
country would be all but uninhabitable had it not 
been for this legislation, or—and this is a most vital 
part of the question—had the legislation not been 
firmly yet judiciously carried out. Itis the duty 
of the Chief Inspector every year to compile a 
report, and the twenty-ninth issue is now before 
us. Weare averse to the multiplication of Blue 
Books, but one cannot but regret that other public 
departments are not called upon to give account of 
their stewardship. Such a course would be to the 
advantage both of the officials of the department 
and of the public; to the former because they 
would not feel that they were working in the dark, 
with their best efforts unrecognised, even if they 
were not thwarted by their political and depart- 
mental superiors. There is no higher stimulus to 
a public functionary than to know that he is in 
direct touch with the people. Government officials 
are rightly debarred from newspaper correspond- 
ence or articles, but such scholarly and instructive 
documents as are the reports issued by Mr. Alfred 
E. Fletcher, the Chief Inspector under the Alkali 
Act, are a gain both to the department he serves 
and to the public. In fact, they serve to throw 
light where light is most wanted. Manufacturers 
learn what they should do ; those who have done 
well find their efforts appreciated ; whilst their 
fellow-manufacturers are able to profit by their 
examples. The public sees the utility of the work 
done, and those who are subjected to inconvenience 
more gladly put up with it when they grasp the 
general usefulness of the wholescheme. We think 
it would be to the public advantage if every de- 
partment of the Government had annually to issue 
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is year, by means of legislation, thirteen 
additional classes of works have been brought 
within the provisions of the Alkali Act, so as very 
much to widen the scope of its action. This isa 





fact upon which the public may be congratulated, 


and it would be desirable, we have no hesitation in 
saying, that public nuisances should be brought 
under the control of such an organisation as that 
we are now dealing with. Much legislation, de- 
signed for public benefit, has been neutralised by 
the fact that its administration has been placed in 
the hands of local authorities, and has thus become 
a dead letter. In the case of the Alkali Act, the 
work is intrusted to a number of inspectors, ap- 
pointed by the Local Government Board, of which 
Mr. Fletcher is the chief. The results achieved 
may with advantage be compared to the lamentable 
want of results in the case of the Rivers’ Pollu- 
tion Prevention Act ; thecarrying out of which is in- 
trusted to local authorities. As a matter of course, 
it has become almost a dead letter. The amend- 
ment of this latter Act is now before Parliament, 
having been brought to the House of Lords by 
Viscount Cross. The purity of the rivers of the 
country is, however, we fear, too insignificant a 
matter to occupy the attention of the House of 
Commons at the present time, but if a debate 
could be got up it would be an advantage if the 
two systems of administration adopted in the two 
cases of the Alkali Act and the Rivers Pollution 
Act could be contrasted. The Bill before Parlia- 
ment continues the pernicious Local Government 
principle, and therefore it is, perhaps, no great 
matter whether it is brought forward or not. An 
instance of the difference between central and local 
administration may be cited in the case of the 
Smoke Act. In London it is administered from 
the Home Office, whilst in the country generally 
its carrying out is the work of local authorities. 
The difference here is very marked. The black 
smoke of factory chimneys in London has been 
suppressed, whilst in other parts of the country 
whole districts are robbed of what beauty they 
might possess by the depressing pall of smoke 
that hangs over the face of the country. There is 
really no reason why this should be, and doubtless, 
if the Smoke Act were effectively administered, 
manufacturers would find a means to meet its pro- 
visions, as have the chemical manufacturers to 
meet the restrictions laid upon them by the Alkali 
Acts. The alkali inspectors are now sufficiently 
hardly worked, and it would be useless to throw 
additional burdens upon them, but were their 
number increased sufficiently for the work, it would 
be of the greatest advantage were the smoke 
nuisance brought within the provisions of what is 
now known as the Alkali, &c., Acts, the scope of 
which is constantly increasing. 

Turning to Mr. Fletcher’s report, we find much 
that is encouraging. Tables are given of the 
average amount of acid gases escaping for the 
various districts into which the country is divided. 
In the first line of one of these tables we find given 
the amount of the hydrochloric acid found in the 
chimney smoke of alkali works. Formerly all 
hydrochloric acid was allowed to pass up the fac- 
tory chimneys, but now the limit fixed is 0.2 grain 
per cubic foot. Proposals were first made that a 
statutory limit of this nature should be imposed ; 
there was, it will be remembered, much outcry, 
and many manufacturers stated that the provisions 
of the Act would be inoperative, because they could 
not be carried out, and much the same thing is now 
said regarding factory chimney smoke. Itis, there- 
fore, as Mr. Fletcher states, a matter of great 
satisfaction that the amount of hydrochloric acid 
now found is less than half the statutory limit, 
being only 0.093 grain per cubic foot. Again, the 
limit of hydrochloric acid escaping by the chimney, 
in relation to the quantity of that acid which is 
produced, is set down by the Act as 5 per cent. ; 
the amount actually found, we are told in the 
report, as the average of the whole year’s testing is 
again less than half the legal limit, being 1.937 per 
cent. Turning to sulphuric acid works, where the 
escaping gases are chiefly sulphurous acid with some 
sulphuric acid, nitric acid, and the lower oxides of 
nitrogen, the amount found is that which is equiva- 
lent to 1.284 grains sulphuric anhydride per cubic 
foot ; whilst the Act will allow as much as 4 grains. 
These figures are highly gratifying, and reflect 
credit alike on the department presided over by Mr. 
Fletcher, and on the manufacturers ; to the former 
because it is only by judicious enforcement of the 
provisions of the Act and friendly co-operation 
that the hostility at first shown could have been 
broken down, and to the latter as showing a higher 
appreciation of public duty and intelligent admini- 
stration. 





In regard to the latter point the report has some 
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pregnant passages bearing upon the advantages of 
large establishments. In fact, the more fully the 
factory system of production is carried out, and 
the further we get from the primitive if not 
barbarous cottage industry, the more fully do we 
reap the advantages of civilisation. Since the 
union of the principal alkali manufacturers into 
one company, considerable changes have been 
brought about in the various works. Mr. Fletcher 
points out that a wholesome competition has been 
established among the managers. Directors, having 
the detailed reports before them, have been able 
to make exact comparisons between the different 
systems of management and working, ‘‘ All that 
was best in the practical details of manufacture, 
though found in practice possibly in one of the 
smaller works, has been adopted in all, and those 
which were proved, on strict comparison, to be 
wasteful, have been abandoned. Thus a system 
of selection has been carried on which has 
operated more rapidly, and by a less painful 
method, than nature’s process of the survival 
of the fittest. The best of the managers have 
been promoted to the oversight of districts, 
and these receive guidance from the central 
office.” The matter is largely an economical 
question, but it also has a legislative bearing, 
as Mr. Fletcher has discovered, for he says 
that this unity of action affords additional 
guarantee for the complete observance of the pro- 
visions of the Alkali Act. The first Alkali Act, as 
previously stated, was passed in 1863, when 82 
works were registered under its provisions. The 
number of these increased in a few years to about 
150, but the duty of the inspectors went no further 
than the control of the hydrochloric acid generated 
in manufacture. It is interesting to trace the in- 
fluence of the Act. The limit fixed, beyond which 
any escape of hydrochloric acid rendered the 
manufacturer liable to a penalty, was 5 per cent. of 
the amount generated, but, previously to the 
passing of the Act, a tower for the condensation of 
this acid had been erected at Messrs. Crossfield’s 
works at St. Helens; that was in the year 1835, or 
twenty-seven years before the passing of the first Act. 
Other means were also provided for the collection 
of the acid, but many factories still allowed the 
gases to pass up through the chimneys, which were 
made extraordinarily high for the purpose. The 
tallest of all still stands, ‘‘a monument of ex- 
pensive brickwork, on the hill of St. Rollox, Glas- 
gow.” The high chimney failed, however, in pre- 
venting the torrents of acid gas sent through it 
from returning to the earth and bringing de- 
struction to vegetation, so that the large sums 
spent on the erection of these enormous stalks 
were to a large extent wasted ; excepting that it 
prevented the nuisance being so apparent in the 
immediate neighbourhood, and therefore some- 
what removed the odium from the works impli- 
cated. St. Rollox chimney, which is 483 ft. 
from foundation to top, and 50 ft. in dia- 
meter at bottom, was built in the year 1841; 
five years after Messrs. Crossfield erected the first 
Gossage tower at St. Helens. What the cost of 
the chimney was we are not aware, but at any rate 
a large sum must have been spent in order tospread 
abroad, to the desolation of the neighbourhood, an 
acid gas which is now cherished by the manufacturer 
as his principal source of profit. 

As has been pointed out, the working of the 
Alkali Acts reduced the nuisance from escaping 
gases enormously, but the manufacture of alkali 
was so greatly developed about that time that though 
the escape of gas was kept in check, still the damage 
done to lands in the neighbourhoods where they 
were established did not cease. This led to a Royal 
Commission being appointed to inquire into the 
conditions of the trade. In accordance with its 
recommendations the Act of 1881 was passed. This 
gave the inspectors more power in controlling the 
noxious gases with which they hal hitherto dealt, 
and also brought other chemical processes of manu- 
facture under inspection. In a shor: time, however, 
the schedule of the 1881 Act was found to be incom- 
plete, and new chemical processes arising, the 
amended Act of last year was passed, by which a 
group of thirteen fresh processes are brought within 
the provisions of the Act ; whilst in some cases, 
such as salt works in Scotland and Ireland, relief is 
afforded to manufacturers. 

A good instance of the value of legislative pres- 
sure is found in the working of the Act in the 
matter of recovering sulphur from the tank waste 
of alkali works. By this process, Mr. Fletcher 





tells us, an enormous quantity of sulphuretted 
hydrogen is evolved, and dealt with so as to retain 
the sulphur in solid form. A process introduced 
by Mr. A. M. Chance was rapidly adopted ; so 
rapidly that time was not given for one manu- 
facturer to observe the mistakes of others. There 
was much difficulty in preventing the escape of 
sulphuretted hydrogen, and for some time much 
nuisance was occasioned. This is now, however, 
past, the points of danger being well understood 
and carefully watched. : 

Works employed in the production of various 
descriptions of iron oxide used for painting or 
polishing purposes are a new feature within the 
scope of the Act, material of this kind being 
largely used in plate-glass works. It is manufac- 
tured by roasting sulphate of iron at a high tem- 
perature. At first the water of crystallisation is 
driven off; this is followed by acid gases, one-half 
being sulphurous and the other half sulphuric. 
Generally these gases have passed freely away by 
the chimney, though in some cases they have been 
led to wash-towers where a large proportion of the 
acid is dissolved in water and condensed. At one 
works the gases were used in a sulphuric acid 
chamber. A useful field is open to the inspectors, in 
preventing the discharge of these noxious acid gases 
into the atmosphere. The works next mentioned in 
the schedule of the Act are those for the smelting of 
sulphate of lead, found as a deposit in sulphuric 
acid chambers, Although but a small industry, 
the nuisance arising from it is very great, the 
neighbourhood of the works teing deluged with 
acid gases. A remedy will now have to be found 
for this ; as Mr. French says, it is not too much 
to require that either by washing the sulphate of 
lead the free acid shall be removed before it is 
thrown into the furnace, or that by passing the 
gases through a wash-tower they shall be cleansed 
from acid before reaching the chimney. Arsenic 
works are old and hardened offenders, which will 
now be brought to book. The condensation of 
arsenic in the chambers and flues provided for the 
purpose, is never complete, and the remainder is 
scattered abroad, so as to often injure adjacent her- 
bage and poison the cattle that browse on it. It 
should be stated, however, that some of the works 
have voluntarily placed themselves under inspection 
before the passing of the Act, with a desire to do 
what they could to arrest the nuisance. The 
amount of arsenic escaping at various works 
differs greatly ; in one case the grains per cubic 
foot of air in chimney being 7.40 ; whilst in other 
cases it is no more than 0.10. It is satisfactory, 
however, to know that in the former case mentioned 
the application of a condenser has reduced the 
amount to 0.2 grain per cubic foot of escaping 
gases. The usual manner of attempting to treat 
arsenical smoke with a view to extracting the arsenic, 
has been by water towers, where a shower of water 
washes down the solid particles. This, however, is 
unsatisfactory from many points of view—firstly, 
because the power of water to take hold of solid 
matter when in a state of extreme subdivision is 
small; and, secondly, because the streams into 
which the effluent water is carried become poisoned. 
Fortunately, Mr. French tells us, a dry condenser 
is more effective than a wet one; the former con- 
sists of a chamber 6 ft. to 10 ft. square by 10 ft. 
high, filled with common broom, furze, or other 
open material resting on horizontal bars. The | 
smoke passes through this dry filter on its way to | 
the chimney, and the azsenic is caught. There 
are holes in the walls of the chamber through 
which a bar may be introduced for shaking the 
filtering matter, when the arsenic falls into) 
an empty space below. A somewhat similar | 
arrangement of filter is used for separating the | 
sulphurous acid from the smoke in the manufac- | 
ture of arsenic, but here a wash-tower is added for | 
the final process. In this way the acid in one case | 
has been reduced from 7.92 to 2.98. The nuisances 
that come from tar-distilling works are well known 
to those who live in the neighbourhood of the less 
well-conducted of these establishments, and it is 
satisfactory to learn that they are to be brought 
within legislative control. Doubtless in the larger 
factories efforts are made to reduce the nuisance to 
more reasonable proportions, but in some of the 
smaller works public convenience and health are 
ignored. Mr. French’s assistance will put a better 
aspect on this question. The last industry referred 
to in the new Act is that of zinc smelting. The 
oxidised vapour resulting from the process assumes 
a condition of extreme division, and floats away 








through the air as an impalpable white cloud, 
‘‘often of sufficient volume to shroud the works 
and obscure the neighbourhood. It also settles on 
the neighbouring herbage. To arrest this vapour 
or cloud of oxide of zinc has for long taxed the 
resources of the zinc smelters.” Attempts have 
been made in some works to remove the nuisance, 
but with only partial success. Legislation has 
apparently roused manufacturers, and experiments 
are now being made which it is hoped will lead to 
satisfactory results, and that what is now a great 
source of trouble will be turned into a valuable 
material for use. 

The Alkali Act enjoins ‘‘That the best practicable 
means shall be employed for preventing the dis- 
charge into the atmosphere of all noxious and bad 
offensive gases evolved in such work.” It could be 
wished, however, that the department, which has 
worked so well, and proved itself so efficient, could 
have, as we have before stated, its powers extended, 
and that for the expression, ‘* all noxious and kad 
offensive gases evolved in such work,” we could 
substitute amore ancientand less elegantexpression, 
‘fall stinks and nuisances.” It seems little less 
than monstrous that a factory—perhaps a small 
and insignificant factory—should be allowed to 
deluge a whole neighbourhood with its disgusting 
effuvium. We call to mind a certain glue-works 
in an otherwise pleasant part of Kent. When the 
wind is in a certain direction the whole of the resi- 
dential suburb is rendered almost uninhabitable ; 
indeed, many houses have become vacant through 
this nuisance. On the western side of London 
there is a notorious soap works which the authori- 
ties appear to have no power to compel to amend 
their ways. Chemical manure works abound on 
the lower part of the Thames, and with northerly 
winds send their foul emanations over a large part 
of the Kentish border. Lower down the river, 
again, cement works are numerous, although here 
there is doubtless more excuse, as the choke that 
comes from cement manufacture is more difficult to 
deal with than the stench before referred to. We 
have mentioned but one or two instances out of 
hundreds that might be adduced. In many cases 
simple precautions and no great outlay would pre- 
vent these nuisances, and it is but reasonable to 
demand in a thickly populated country like Eng- 
land that we should have legislation enforcing 
proper precaution, and, above all, efficient machinery 
for putting it in effect. 





SHIPPING AND SHIPBUILDING. 

THE prospects for shipowners just now are re- 
garded as slightly better, and there is more employ- 
ment for existing vessels. It is stated, for instance, 
that a large proportion of the 500,000 tons of 
steamers lying idle at the beginning of the year are 
now at work, and freights have improved generally. 
Various reasons give hope for the expectation of 
still further improvement. The drought in Europe 
generally and the necessity of exporting more 
breadstuffs and fodder than usual, combined with 
the harvest prospects in North America, will result 
in much of the idle tonnage being employed. The 
more stable position in the Argentine Republic 
must tend ultimately to an expansion of trade, 
while the slow but steady return of confidence in 
financial circles may tend to a quickening of com- 
merce, which has never recevered the vitality so 
decisively checked as a consequence of the Baring 
crisis. Against these hopeful indications is the 
depression in the trade with Australia, due to the 
bank failures ; but probably the vast resources of 
the colonies will bring about a recovery, and profit 
be derived by the lesson of the evils of speculation. 
Generally, shipping has better prospects, and since 
shipbuilders have succeeded in attaining a most 
surprising degree of economical efficiency, not pro- 
bably without self-sacrifice, the rates for building 
are not much more than half what they were a few 
years ago. Now a 5000-ton steamer may be built 
for the price charged three or four years ago for a 
3000-ton steamship. 

The statistics prepared by Lloyd’s afford proof 
of some sympathy on the part of owners with these 
views, while the effect on the trade is indicated by 
the returns of unemployed made by the leading trade 
organisations. In the case of the Iron Shipbuilders 
and Boilermakers, one of the largest unions, the 
percentage of unemployed has decreased from 18 
to 14 per cent. since the beginning of the year, 
while in the case of the Engineers’ Society, out of 
a membership of 73,000, 5000 are idle from all 
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causes. At the end of June the tonnage on hand 
aggregated 609,120 tons, the measurement of 352 
vessels. This is 12,000 tons less than was the case 
three months ago, notwithstanding, too, that the 
launches during the quarter are considerably below 
the average, totalling but 178,000 tons, whereas 
the usual tonnage is nearer a quarter of a million. 


Vessels under Construction in the United Kingdom. 


July, 1893 352 of 609,120 tons 15.3 p.c. being sail. 
April, 1893... 354 ,, 621,668 ,, 13.9 oa 
January, 1893.. 306 ,, 570,741 ,, 11.2 cit 
October, 1892 . 385 ,, 678,780 ,, 14 a 
July, 1892 447 ,, 778,462 ,, 19 me 
April, 1892... 493 ,, 843,078 ,, 23.2 Be 
January, 1892..  494,, 792,913 ,, 25 pi 
July, 1891 530 ,, 769,300 ,, 21.4 mi 

», 1890 464 ,, 739,914 ,, ll pe 

»» 1889 536 ,, 929,611 ,, 9.4 ‘sa 


The improvement since the beginning of the 
year is marked, more especially when it is re- 
membered that by the completion of one of the two 
Cunard steamers, a difference of over 12,000 tons 
has been made good, for in Lloyd’s returns a vessel 
is regarded as under construction until she is 
delivered. It is interesting to note that four years 
ago, in July, 1889, the total reached its maximum, 
the tonnage being 52 per cent. greater than now, 
while the minimum—in September, 1886—was 
42 per cent. less than at present. An interesting 
point is the larger proportion of sailing tonnage, 
which indicates relatively less work for the marine 
engineer. The figures do not include warships, and 
it is to be borne in mind that eighteen months ago 
there were a large number under construction in 
private yards, while now there are only a few 
torpedo- boats and destroyers. A satisfactory feature 
of the situation, because it indicates the recent im- 
proved tone in a more tangible form than the large 
number of inquiries said to be in the market, is the 
large number of vessels for the construction of which 
preparations are being made. The number in the 
initial stages of construction is quite equal to that 
of a year ago, notwithstanding that the total in all 
stages is now 170,000 tons less. Indeed, not for 
eighteen months have the vessels being laid down 
made such a large percentage of the total in all 
stages of construction. There is, too, a very much 
larger percentage of steam tonnage, as will be seen 
from the appended Table : 


Vessels in Initial Stages of Construction. 











| Percentage 
ae No. Tons. | ie ig | to Total 
=. * | Tonnage. 
oe — sl 
January, 1892 .. 115 299,516 | 30.7 | 87.7 
April, 1892 118 223,276 | 22.6 | 26.4 
July, 1892 77 123,219 | 24.5 | 16.8 
October, 1892 .. 40 72,716 | 30.6 10.9 
January, 1893 .. 75 154,869 | 19.2 27 
April, 1893 75 126974 | 23 | 20.4 
July, 1893 64 120,768 | 16 34 


| | 





The percentage of vessels building for British 
owners is rather less than usual, while a much 
larger proportion of the tonnage is apparently being 
constructed for sale. Germany has in British yards 
six vessels aggregating 17,688 tons, Russia six of 
11,590 tons, Spain five of 7670 tons, France six of 
5690 tons, and Austria three of 5050 tons, but these 
are about average results. The improvement on 
the condition of three months ago is fairly appor- 
tioned amongst the various districts, although the 
Mersey is in an unsatisfactory state as regards new 
work on hand. When comparison is made with the 
statistics for the beginning of the year, it is found 
that the Clyde total is one-third greater—213,502 
tons, as compared with 156,929 tons. It is even 
better than it was a year ago. On the Tyne, 
however, there is a large decrease on the total of 
July last year; but still the aggregate of 113,523 
tons is better than in January last. The same may 
be said of the Wear, although the Tees has not im- 
proved on the state of affairs obtaining in January. 
Ireland continues to enjoy a large measure of 
activity. 





THIRD-CLASS DINING CARS. 

Tuts year there has been inaugurated what will 
undoubtedly prove one of the important social 
changes of the present age. The effect of introduc- 
ing third-class dining cars, with meals at moderate 
prices, will have a result far more reaching than 
would at first appear. The railway has been the 
great social leveller, and since third-class travelling 
has become usual, not to say fashionable, amongst 
the more educated classes, its effect has been 
increased tenfold. It is not long ago the third- 
class carriage was looked on as a travelling Alsatia, 








to which roughness was natural. Now the British 
workman is beginning to feel some shame in getting 
into a railway carriage where there are ladies in the 
dirty condition which is often necessary to his 
work. In America a workman engaged, say, in a 
foundry, or on bricklaying operations, would be 
ashamed to leave his work without first cleansing 
himself. He would be scouted by his fellows and 
looked on with contempt by those brought into 
contact with him. Whether, or how far, this is the 
effect of the democratic system of railway travelling 
in America, where there is only one class, it would 
be difficult to say, but we think that it may be con- 
cluded that what is practically a similar result is 
having a like effect in England. Happily the 
mixing of classes results in a levelling upward. It 
is a truism to say that the good is stronger than the 
evil; otherwise, civilisation would have ceased to 
exist centuries ago. 

All this, however, is perhaps a little beyond our 
present purpose, which is to describe the new 
corridor train which is being run on the east coast 
route, between London and Edinburgh. It is, we 
believe, to the joint east coast companies that the 
credit of suggesting third-class dining cars is due, 
although by greater activity in the car-building 
department the more western route got an actual 
start of their competitors in the inauguration. 
On Saturday last a preliminary or trial run was 
made of this new service, a train leaving King’s 
Cross at 2.35, and arriving at Edinburgh at 11.5. 
The train consisted of the following vehicles, beside 
the engine and tender: A guard’s van, by Craven, 
of Sheftield ; a first-class corridor carriage, by the 
Gloucester Wagon and Carriage Company ; a first- 
class dining-saloon, by the Lancaster Railway 
Carriage and Wagon Company; the kitchen car- 
riage wasin the middle of the train, and had been 
built by the Birmingham Carriage and Wagon 
Company. Next came the two special. features cf 
the train: the third-class dining-saloon, and two 
third-class corridor carriages, by the Oldbury Rail- 
way Carriage Company ; the brake van was one of 
the Great Northern’s own vehicles. The whole of 
the train is connected by covered gangways, so that 
attendants are able to walk from end to end. The 
kitchen car in the centre serves as a division 
between the first and third class parts of the train. 


-|On Saturday last the special train was timed to 


start at 2.35, as stated, which is five minutes later 
than the ordinary express. At Newcastle, how- 
ever, the express had to wait for a Midland 
carriage, so that the special was able to get in 
front. Here had been put on one of Mr. Worsdell’s 
newest bogie engines, No. 1619, and the driver, 
Enoch Shipley, therefore got a chance of showing 
of what his engine was capable. The consequence 
was that the train got into Edinburgh 10 minutes 
earlier than the appointed time. The train left 
Newcastle at 8.28, and arrived at the Waverley 
Station at 10.55. The distance is 124 miles, but 
allowing for the stop at Berwick and other stopping 
and starting, the pace may be taken as somewhere 
about 60 miles per hour. The weight of the train 
was 138 tons; the weight of the engine used, 
No. 1619, was 92 tons with tender loaded with 
coal ; of the latter there was 80cwt. Four engines 
were used on the journey : one from King’s Cross 
to Grantham, 105 miles; one from Grantham to 
York, 83 miles ; these were Great Western engines. 
At York a new North-Eastern engine was put on, 
and drew the train to Newcastle, a distance of 
804 miles. At Newcastle a North-Eastern engine, 
No. 1619, was put on as stated above, and carried 
the train to the end of its journey. 

On a trial trip such as was run on Saturday last, 
with directors and high officials on board, naturally 
the dinner could not be taken as representative of 
the ordinary third-class fare ; those, however, who 
have experience of the usual first-class dinner as 
hitherto provided, know that it is certainly as good 
as could be got in an average restaurant at the 
price, viz., 3s. 6d. ; in fact, the dinner itself is as 
cheap as could be desired. It is only the heavy 
tax in the shape of a first-class ticket that has 
prevented people of ordinary means from dining 
en route. Now, however, there is no drawback of 
this nature, as only ordinary third-class fare is to 
be charged in the dining cars. The accommodation 
that will be given in the third-class saloon is abso- 
lutely the same as in the first-class. Of course, in 
the term ‘‘ accommodation” we do not include 
artistic luxuries, such as gilding and decoration. 
Each passenger, however, will have a seat to him- 
self and a full half of the dining table ; in fact, 





he will be provided with the same space as if_he 
took a first-class ticket. The charge for dinner 
will be 1s. less than in the first-class saloon—viz., 
2s. 6d., and for this soup, fish, joint, vegetables, 
sweets, and cheese will be included. The first day’s 
menit consists of soup, salmon, roast lamb, green- 
gage tart, besides vegetables, and these viands are 
of the first quality. Luncheon will be 2s., and 
consists of soup, joint, and cheese. The only 
wonder is how it will be made to pay, when it is 
considered that everything is cocked on board the 
train and served hot; there being a French chef 
and two assistants, besides waiters, scullery- 
men, &c. In addition to the ordinary mei, pas- 
sengers can, if they wish, dine la carte, chops, 
cutlets, steaks, cold meats, &c , being carried ; or, 
if the passenger be of a very frugal turn of mind 
he can obtain a pct of tea with roll and butter for 
6d. The communication between the carriages is on 
the American ‘‘vestibuling ” system, the passengers 
being able to pass from one vehicle to another with- 
out exposure to the weather ; an ordinary indiarubber 
waterproof material is supplied to form the screen 
and flexible joint between the carriages, which is all 
that is needed. The dining saloons are run on 
bogies, but the other coaches are the ordinary 
six-wheel stock, and naturally do not give the ease 
in travelling which is characteristic of the more 
modern longer carriage. The lighting and cooking 
are both done by gas. The carriages are heated by 
hot water from the kitchen boiler pipes. 





AMERICAN UNIVERSITIES AT THE 
COLUMBIAN EXPOSITION. 
II.—YAate. 

Next to Harvard in antiquity, comes Yale 
University. Like that venerable seat of learning, 
it owes its inception to a number of public-spirited 
clergymen, and its name to a wealthyand enlightened 
Englishman. No prettier or more suitable spot in 
the fertile valley watered by the Connecticut River, 
could have been found for a school than the beauti- 
ful site chosen at the head of New Haven Bay. 
There, in full view of the sparkling waters of the 
Sound, the first buildings of the ‘‘ Collegiate 
School of Connecticut ’’ rose in October, 1716. 
Two years later, the infant institution was re- 
christened in grateful acknowledgment of the 
munificent gift offered by a London citizen, once 
Governor of the East India Company’s settlement 
at Madras. This was Elihu Yale, who loved Con- 
necticut because he was born in its picturesque 
valley, and spent his boyish years amidst the rocky 
and leafy scenery of New Haven. At the age of 
ten, he bade adieu to the colony, and returned with 

his family to Europe. 

Mindful of his early home in New England, 
Yale sent 5001. for the maintenance of the new 
academical foundation. This gift came so op- 
pertunely to the aid of the embarrasscd finances of 
the nascent institution, that*it was decided to 
abandon its chartered title and call it Yale College. 
This was in September, 1718. 

The liberality of Governor Yale found generous 
imitators ; the existence of the college was assured, 
and its prosperity went on ever increasing. New 
buildings were erected, and new faculties added. 
Originally a mere ‘* Collegiate School” with powers 
to confer degrees in Arts, it gradually extended its 
sphere of utility, now adding a Medical School 
(1814), then cone in Law (1843), one in Science 
(1847), and one in Divinity (1867), until the circle 
of human knowledge was complete. Thesystem of 
colleges that had now grown up in New Haven was 
formed into one corporate union ; and, in January, 
1887, received its present title of Yale University 
from the General Assembly of the State of Con- 
necticut. 

Scattered here and there round the greens or 
along the shady avenues of the fashionable part of 
the city, lie the various schools of the university. 
It is true their walls do not speak of ancient 
architecture, nor do they bear the blackened and 
crumbling impress of the storms of centuries as 
those in other lands. In strolling through Merton 
or Magdalene at Oxford, through Trinity or Em- 
manuel at Cambridge, one feels the silent majesty 
of those austere nurseries of learning. There is 
nothing to relieve the sense of oppressive wonder- 
ment, nothing to please the eye save the velvety 
sward in the ‘‘quad,” or the playfields at the 
‘‘backs.” But here in New Haven the colleges are 
modern structures, some, indeed, plain and un- 
pretentious, others elegant and commodious, but 
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all of them surrounded with rows of magnificent 
elms, screened from the wintry winds by acrescent 
of high beetling rocks, and mirrored with playful 
accuracy on the placid waters of Long Island 
Sound. In the course of our many rambles in 
many lands, we have not seen a prettier or more 
attractive spot for the seat of a university than the 
city so appropriately called the City of Elms. 

The number of students in all the faculties 
during the year 1892-93 was 2000 ; they were dis- 
tributed as follows : 


In Yale College ... i es a ... 966 
sy the Science School ... bbs a, 
oo 99 Suwadnate ,, ... 125 
oo. os Divinity 4 109 
98 aw ” 171 
»» 59 Medical _,, 76 
99 Art ” . 31 
The number of professors, instructors, and 


lecturers was 155. 

In Yale, as in Harvard, we find great considera- 
tion paid to the wants of needy scholars. Indeed, 
Yale seems to treat with even greater tenderness 
this class of students than her wealthier sister at 
Cambridge. She offers annually in scholarships 
and prizes a sum of 6000/. Besides this, a regular 
loan fund is constituted to help impoverished 
exchequers, and a library organised of college 
text-books, and works of general reference to be 
loaned gratuitously to those whose slender means 
do not allow them to purchase these necessary 
impedimenta. A university that shows such 
solicitude for the welfare of her alumni is to them 
not in word only, but in very deed, an alma mater. 

The benefactors and corporation of Yale, past 
and present, show themselves to have been actuated 
by the same noble, democratic spirit that animated 
the men who established our great public schools 
and medieval universities—our Wykehams and 
Waynfletes, our Chicheleys and Flemings. Those 
schools were endowed for the poor scholar, to help 
him along the rugged road of learning to the 
coveted prize of a university degree, and through 
it to success and happiness in life. But unfor- 
tunately many of them have long forgotten the 
intentions of their founders, and widely departed 
from the purposes of their institution. Itis no longer 
the poor pilgrim of learning that is found within 
their precincts, but rather the sons of princely mer- 
chants, the scions of titled families, the heirs to 
broad estates. Happily, it is not so with Yale. 
Ever mindful of the philanthropic spirit of its 
founders and benefactors, Yale continues to hold 
out a warm and generous hand to the son of toil 
unblessed by the smiles of Fortune, and bids him 
welcome to her academic halls. May Yale long 
maintain this spirit, and may she hand down the 
traditions of the past and the present whole and 
unchanged to remote posterity ! 

Yale provides not only a comprehensive arts 
course, but also extensive instruction in pure and 
applied science. The professors are men of re- 
cognised competency, and often of widespread 
reputation. Among these is Prof. Hubert A. 
Newton, who lectures on analytical statics and the 
calculus, and who is deservedly considered to be an 
authority, co-ordinate with our own Lockyer, on 
meteoritic phenomena. Professor J. Willard Gibbs 
dexterously wields the ponderous conceptions of 
vector analysis, and teaches the computation of 
elliptical and parabolic orbits. Professor Arthur 
W. Wright, a veteran teacher and prolific experi- 
menter, presides over the department of experi- 
mental physics, in which he is assisted by Professor 
Charles 8S. Hastings, an investigator of note, and 
by Professor Edward 8. Dana, one of the chief 
editors of the American Journal of Science. In 
going, some time ago, through the physical labora- 
tory, we noticed on the bookshelf some of our old 
English friends, e.g., Glazebrook and Shaw’s 
**Practical Physics,” Stewart and Gee’s ‘‘ Practical 
Physics,” Ayrton’s ‘‘Electricity,”’ Kempe’s ‘‘ Hand- 
book of Electrical Testing,’ and Everett's ‘‘ Units 
and Physical Constants.” 

The young engineers are under the guidance of 
Professor Augustus Du Bois, author of standard 
works on graphical statics and translator of Weis- 
bach’s ‘‘ Mechanics of Engineering”; and also of 
Professor Charles B. Richards, a frequent con- 
tributor to American engineering periodicals. 

The natural science men have the advantage of 
listening to Professor Othniel C. Marsh, to Pro- 
fessor James D. Dana, and Professor Addison E. 
Verrill, all three indefatigable explorers and 
authoritative writers, 





All these eminent men are assisted in the details 
of their various departments by a numerous body 
of instructors and tutors. 

Practical work receives a large share of recogni- 
tion at Yale. There is a physical laboratory, the 
gift of Henry T. and Thomas C. Sloane, and a 
chemical laboratory, the gift of Albert E. Kent, 
both of which are thoroughly equipped with the 
most modern apparatus. 

The Sheffield Scientific School, named after 
another New Haven benefactor, viz., Joseph E. 
Sheffield, has its own commodious laboratories 
fitted with machinery, engines, and appliances 
necessary for instruction and experimental research 
in civil, mechanical, and electrical engineering. 

The scientific school has also an observatory in 
which students are familiarised with the use of the 
telescope, meridian circle, and other important 
instruments. 

There is a second observatory, the Athenzeum, 
for the exclusive use of the academical department, 
whilst on the top of Prospect Hill rises a third 
observatory entirely devoted to astronomical re- 
search. It is under the direction of Dr. William 
Elkin, and is furnished with an 8-in. equatorial, a 
6-in. heliometer, a transit, chronographs, c. 
Besides regular astronomical work, the observatory 
maintains two public services: one for the deter- 
mination and transmission of accurate time, and 
the second for research and comparison in ther- 
mometry. 

The work done on Prospect Hill is published in 
the Transactions of ‘‘The Yale Observatory ;” 
while the American Journal of Science, ‘* The Yale 
Review,” ‘‘The Transactions of the Connecticut 
Academy of Arts and Science,” receive frequent 
— from the various professors and instructors. 

he students, likewise, issue their own literature. 
They are responsible for the Yale Literary Maga- 
zine (monthly), the Yale Law Journal, the Yale 
News (daily !), and the Yale Alumni (weekly). 

They seem also to be fully alive, in these days of 
independent thought and wordy disputation, to 
the advantages to be derived from debating 
societies ; for we find the Yale Union open to all 
departments of the university, the Yale Kent 
Debating Club accessible to the lawyers, and the 
Freshman Union open only to the academical fresh- 
man class. 

The libraries are numerous and well stocked : 
The University Library 

contains ... hie oe 
The Linonian and Brothers 

Library ... Pe eh 
The Dwight Hall Library 
The Law Library ... és 
The Sheffield Hall Library 
The Trowbridge Reference 


160,000 bound volumes. 


32,000. 
1000 (chiefly Biblical). 
$000. 
6000 (largely mathematical), 
Librar 


We ast ee ... 8000 (theological). 
The Art School Library ... 500. 
Total number of bound volumes, 211,000. 

We observe with pleasure that the benefits of 
the university are not restricted to its alumni. 
Lectures are periodically given which are specially 
intended for the general public. Last year, for 
instance, a course of forty lectures was given on 
topics in mental and moral science, as well as in 
political and social science ; a mechanics course of 
twelve lectures on scientific subjects presented in a 
popular form ; and an art course of forty lectures 
on the history, criticism, and principles of art. 

The influence which the university exerts 
through these and similar lectures, as well as 
through its professors and resident graduates, its 
clubs and societies, its social festivities and 
academical exercises, is quite apparent in the air of 
graceful ease, in the polite attentions and courteous 
hospitality—in a word, in the culture and refine- 
ment that strike a stranger as characteristic of the 
people of New Haven. 

Many of the sons of Yale have won distinction 
in the paths of literature, law, science, and art. 
The late President, Dr. Noah Porter, is remembered 
in the university for his deep knowledge of mental 
philosophy, and his vigorous defence of religion 
against the attacks of pseudo-science ; and he is 
known all the world over for his lexicographic 
services as editor of Webster’s Dictionary. 

Noah Webster himself graduated in 1778. When 
tired of the monotonous duties of schoolmaster 
and itinerant lecturer, he devoted some twenty years 
to those philological studies that resulted in his 
monumental work. It is a matter of pride to many 
that Webster lived for years in the Elm City, and 
that the preface to the first edition of the dic- 
tionary is dated from New Haven. 





In the annals of American science there is nc 
more venerable name than that of Benjamin 
Silliman, the author of the earliest text-books on 
chemistry, and founder of the well-known American 
Jowrnal of Science and Art. He it was that 
fostered, in his chemical class at Yale, the budding 
inventive genius of Samuel Finley Breese Morse, 
the father of electro-magnetism, and the code-giver 
of electric telegraphy. Morse left Yale in 1810, 
just as a youth was entering the freshman class 
who was destined to give a vigorous fillip to the 
teaching of science. This was Denison Olmsted, 
whose books on physics and astronomy, now 
obsolete, were for nearly half-a-century the standard 
text-books in schools and colleges. 

Olmsted secured, in 1835, the first observations 
ever made in America on Halley’s comet, and he 
did so in conjunction with Elias Loomis, another 
Yale man who won fame by his college manuals 
and original investigations. The former have 
served to popularise his name, whilst his contri- 
butions to astronomy, electricity, and meteorology 
have placed him among the foremost American men 
of science. 

To this brief catalogue the names of other wor- 
thies might be added—of such divines as Dr. 
Whitney, such jurists and judges as David Brewer 
and William Evarts, and such statesmen as Edward 
J. Phelps and Chauncey M. Depew; but sufticient 
has been said to show that Yale has contributed 
largely to the popularisation and solidly to the 
advancement of mathematical and chemical, as well 
as of physical and astronomical science. 

In the galleries of the Liberal Arts Building, 
Yale is, if anything, too modest. In vain do we 
look for an adequate collection of the publications 
of her great men, and for the discoveries of her 
scientists ; in vain do we search for specimens from 
her museums and work from her laboratories ; all 
that we find is a collection, very extensive and 
handsome indeed, of photographs of her presidents 
and most distinguished alumni, as well as of the 
various schools, laboratories, and classes, together 
with a folio for graduates to enter their names. In 
looking over this register, we found these words 
from the pen of an enthusiastic classic, Diu floreat 
Alma Mater Yalensis, which sentiment, needless 
to say, we heartily indorse. 





NOTES. 
Evectric HEatine. 

Ina recent issue (see page 911 of our last volume) 
we called attention to a new method of heating 
metals by electricity. Quite recently Mr. Jules 
Neher has sent to the Electrical World (New York) 
an account of some experiments he has made with 
the process in the laboratories of the Westinghouse 
Electric and Manufacturing Company. He found 
it to be important to close the switch before the 
metal was immersed in the acidified water of the 
lead-lined vessel. If the iron was immersed before 
the switch was closed, as much as 200 amperes at 
120 volts could be passed through without any 
considerable heating effect, the total energy being 
consumed in electrolysis and heating of the water. 
When the switch is first closed, the hydrogen 
separates the liquid from the metal, and an arc is 
produced. The apparatus used had the following 
dimensions: A plain glass jar 8 in. high and 5 in. 
in diameter was filled with water containing 25 per 
cent. of sulphuric acid. The positive pole con- 
sisted of a j-in. sheet-lead cylinder, the edges 
standing apart about 2 in., so as to allow the 
inside of the cell to be seen. The iron cathode 
consisted of a %-in. round iron bar, connected to 
the dynamo cable, and fastened to a wooden stick. 
Several tests gave results as follows: With 20 
ampéres at 150 volts a weight of 15 grammes of 
wrought iron was brought to a melting point in 
15 sec., the iron actually dropping down to the 
bottom of the jar, which was covered with a disc 
of lead to protect the glass. Mr. Neher calculated 
that the energy utilised in heating the metal was 
approximately 35 per cent. of that expended. 


SreamM AnD Exectric LauncHEs In CHrna. 

The Consul of the United States at Ningpo, in 
China, is making an effort to introduce steam and 
electric launches, and has sent to his Government 
areport to encourage American manufacturers to 
send details to further his end, and which, if 
accomplished, means an extension of United States 
trade. It is pointed out that in the country, ex- 
tending to 39,500 square miles, with about 30 
million inhabitants, and intersected by thousands 
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of miles of canal which are the great highways of 
travel and commerce, there is no inland craft 
mechanically propelled, excepting a few launches 
between Shanghai and Hankow. Evensuch a dig- 
nitary as the Taotai, who has to undertake fre- 
quent journeys, uses a rowboat, travelling 33 miles 
inaday. The boats sent must be strongly built, 
and the propeller arranged so that it can be taken u 
or protected from the ropes that are passed sai 
the stern while the boat is being pulled over the 
‘‘haul-over between river and canal, or from a 
lower to a higher canal. There are no locks, 
the inclines being of masonry or earthwork 
covered with slippery clay, and the haulage 
is by windlasses, or occasionally by ‘‘ water buf- 
faloes” or oxen. There is a preference for the 
native house-boat with its conveniences for 
living for weeks on board, and if motors could be 
fitted on board there would be a great demand, 
especially, as the United States Consul remarks, if 
the Taotai set the example. In constructing 
launches, Chinese design should be adopted, and 
the consul gives some information. The length 
might be 38 ft.; breadth, 6 ft. 10 in.; height from 
keel to rail, 3 ft.; and from rail to top of house, 
2 ft. 9 in., which does not give much head- 
room ; the consul suggests that the sides of the 
house might be higher and made to telescope, 
or to be lowered to suit the canal bridges. Smoke- 
stacks must be short and easily lowered. The 
consul adds that he has been discussing the 
benefits of small launches with the Taotai for the 
past two years, and now he is requested to gain 
all information, including cost. If the Taotai 
should adopt the launch for his own use, the 
consul is quite confident that it will not be long 
before many orders will be placed. There is a 
splendid opening. An immense traffic is carried on 
in boats, which now depend on the tide and the 
endurance of the scullers. 


Five Borers. 


An interesting discussion on the construction 
and working of the Cornish boiler recently took 
place before the Mining Association and Institute 
of Cornwall. Mr. H. N. Harvey, A.M.I.C.E., in 
a paper on the subject, raised a number of prac- 
tical points which were commented on by several 
prominent mining engineers. The end plates, Mr. 
Harvey stated, should have ample breathing space, 
the gussets not being brought nearer to the flue than 
10in. With pressure not exceeding 50 lb., gussets 
were, however, not required in Cornish boilers 
of the usual dimensions. Staying with bolts 
was objectionable, as the bolts did not heat as 
quickly as the rest of the boiler, and _ ex- 
pansion strains resulted. Grooving, Mr. Con- 
stantine said, might also result from the use of 
too thick end plates, as well as from improper 
staying. The longitudinal joints should be kept 
near the crown of the boiler, as leakage was then 
more easily detected and stopped. The boilers 
should be set on firebrick, the edge supporting the 
boiler being not more than about 4 in. wide. Where 
there are several boilers the walls between the 
side flues should be at least 24 in. thick, or it would 
be difficult to properly inspect one boiler without 
laying off its neighbours, as the heat would be un- 
bearable. The side flues should be of ample size 
for inspection. Where clean water could be ob- 
tained the gases should pass under the boiler first, 
and then through the side flues, as the circulation 
of water in the boiler would then be improved. With 
dirty water, however, the deposit on the bottom 
plates prevented the heat passing through, and it 
was then best to arrange for the hot gases to pass 
through the side flues first. The steam gauge 
should be placed on the top of the boiler. front, 
and a little way back, to prevent the glass being 
clouded with smoke when the damper was closed. 
The shape of the firebars should vary with the coal 
to be used. The bridge should be of cast iron, sup- 
ported on wrought-iron lugs riveted to the flue, and 
have a damper fitted beneath, worked by a handle 
brought to the boiler front. The feed should enter 
the boiler through a pipe 15 ft. long, fitted with a 
rose at its end. The feed valve should be arranged 
to act both as a stop valve and a non-return 
valve. In Cornwall, single-flue boilers are not 
hard worked, the average rate of combustion 
being only 8 Ib. to 101b. of coal per square foot of 
grate area, though economical results are obtained 
with a rate of from 10 1b. to 14 lb. per square foot. 
In the north of England, with Lancashire boilers, 
the rate of combustion is from 18 Ib. to 22 1b. per 





square foot of grate area, or, according to Mr. Con- 
stantine, a fair average for Lancashire is 25 1b. per 
square foot, at which rate from 8$ lb. to 10 1b. of 
water are evaporated per hour, economisers being 
used. The latter cost about 5s. to 6s. per square 
foot of heating surface, as against 10s. to 12s. per 
square foot of heating surface in the boiler. For 
a given diameter Mr. Harvey states the Lancashire 
boiler is 20 to 30 per cent. more powerful than the 
Cornish boiler, though weight for weight the power 
is about the same. 


SUBMARINE TELEGRAPH ENTERPRISE. 


The Eastern and South African Telegraph Com- 
pany, Limited, under an arrangement with the 
Eastern Telegraph Company, Limited, has entered 
into an agreement with the British Government to 
connect the Seychelles and the Mauritius with 
Zanzibar and the Eastern Telegraph Company’s 
system with cables, in consideration of subsidies 
amounting to 28,000/. per annum fora period of 
twenty years. Negotiations have been for some time 
past in progress with the Portuguese Government 
to connect the Azores with Lisbon, and the general 
system of the Eastern Telegraph Company. These 
negotiations resulted in an agreement with the 
Portuguese Government for carrying out the work. 
A company is now being formed to lay a cable and 
work it under the conditions of the contract con- 
cluded with the Portuguese Government. It is 
anticipated that the cable will be laid next month. 
The amount of capital expended by the Eastern 
Telegraph Company, Limited, upon its cables, 
land lines, &c., to March 31, 1893, was 5,208,6561., 
reduced to 65,154,578. by an allocation of 
54,0781. from the general reserve fund. The 
company had also invested, at the same date, 
417,949/. in new and spare cables, &c., and 163,5001. 
in maintenance ships. The company had, further, 
invested at the same date 704,238/. in shares in 
other telegraph companies, viz., Eastern and South 
African Telegraph Company, Limited, 590,000/. ; 
Direct Spanish Telegraph Company, Limited, 
39,2381. ; and African Direct Telegraph Company, 
Limited, 75,0007. The return obtained upon these 
investments for the half-year ending March 31, 
1893, was 20,9927. The amount expended in the 
repair and renewal of cables in the half-year ending 
March 31, 1893, was 46,297/., reduced to 19,5241. 
by amounts charged to other companies, and in- 
creased to 32,5331. by 928/. paid for the insurance 
of cables on board maintenance ships, and 12,0811. 
for the value of cable used, and sundry expenses 
at stations. The company had five maintenance 
ships at work during the half-year ending 
March 31, 1893, viz., the John Pender, the 
Chiltern, the Electra, the Mirror, and the 
Amber. The general reserve fund stood at 
the close of September, 1892, at 413,636/. In 
the course of the half-year ending March 31, 1893, 
a charge of 88,000/. was made from revenue to the 
fund, which, with the help of interest received on 
investments, &c., was carried March 31, 1893, to 
507,320. The fund had to sustain, however, the 
following charges in the half-year ending March 31, 
1893: Applied towards cost of Aden and Bombay 
No. 3 cable, 54,077/.; interest paid on loan from 
Eastern and South African Telegraph Company, 
Limited, 5600/1. The fund stood, accordingly, 
March 31, 1893, at 447,643. The Eastern Tele- 
graph Company, Limited, has been chary of un- 
duly increasing its capital, and the following 
amounts for new cables, land lines, instruments, 
&c., and cable renewals have, from time to time, 
been charged against reserve and revenue accounts : 
Duplicate Red Sea and Indian Ocean cables, 
1877, 100,000/.; partial renewal of Lisbon 
and Gibraltar cable, 1888, 13,997/. ; triplicate 
and Red Sea and other cables,°1584, 300,000/.; 
triplicate Porthcurnow and Malta cable, and 
extension to Zante, 1888, 315,000/.; payments 
on account of quadruplicate Red Sea cable, 
1890-1, 249,4791.; payment on account of triplicate 
Aden and Bombay cable No. 1, 134,230/.; sundry 
other cables, «&c., land lines, in Egypt and India, 
144,116/., making an aggregate of 1,256,823. The 
company would not have been enabled to develop 
its operations in this manner, had not dividends 
upon its ordinary shares been restricted to 64 per 
cent. per annum. This has been the invariable 
rate of distribution for many years past, and great 
practical wisdom has been shown in not aiming at 
higher returns to the shareholders. Had such 
higher returns obtained for a time, the result would 
only have been dissatisfaction on the part of the 





public, the establishment of competitive lines, and 
a deadweight of further capital which has now 
been avoided. 


NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 20. 

PiG-IRON production may drop to 145,000 tons per 
week, and even less, before the reaction sets in, The 
present scare is unreasonable, but makers who blow 
out think they are wise, and buyers who refuse good 
forge iron at 12.75 dols. to 13 dols. tide water think 
they are doing a most sensible thing. It is true 
there has been a rather general holding back of 
orders, but the actual consumptive requirements of iron 
and steel have decreased very little, yet within a few 
months production has been curtailed 35,000 tons per 
week. This means that stocks on furnace banks and 
in yards will soon be cleaned up. This has been a 
bad year for Lake Superior ore producers. Two or 
three new and rich regions are being opened up, but 
combinations of producers among themselves, and 
transporters among themselves, have kept prices up 
for years. In about two weeks all the iron and steel 
mills will be at work. The wages question having 
been settled, coke has suddenly dropped in price, 
and the Connelsville monopoly is in jeopardy, It 
looks as though there ead be enough business to 
keep mills quite busy all the year. The silver ques- 
tion is responsible for much of the trouble. The repeal 
of the Sherman law does not settle, but only opens 
the real contest that is to come. 
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LIGHTING ESTUARIES AND RIVERS. 
On the More Efficient Lighting of Estuaries and Rivers.* 
By W. T. Dovetass, A.K.C., M. Inst. C.E., &c., Con- 

sulting Engineer to the Trinity House, &c. 

Tue lighting of our estuaries and rivers is, I am afraid, 
a subject of scarcely so much attractiveness as that of 
the ‘* Coastwise Lights,” which have recently been sung 
by no less a person than Mr. Rudyard — Yet, 
important as it is, that our commerce should approach 
our shores by night and day with the best assurance of 
safety, it is scarcely less important that it should be con- 
scious of no fresh source of apprehension when once the 
lights, at estuary or river mouth, have been sighted. It is, 
nevertheless, matter of common observation among those 
who take an intelligent interest in the inland waterways 
for ocean shipping, that their dangers are most insuffi- 
ciently provided against. And that is a circumstance 
which must militate in some degree against the commer- 
cial usefulness, and, therefore, prosperity, of any estuaries 
or rivers of which it may be true. 

The distinguished secretary of ‘* Lloyd’s” has placed 
on record his opinion that England’s mercantile supremacy 
is largely upheld by the comparative immunity from peril 
to life and property, which an elaborate and skilfully de- 
vised lighthouse system secures for mariner and merchant, 
Our coasts are approached with confidence, and, there- 
fore, with the more frequency. Itis my purpose to show 
that what has been done for the Channel and the North 
Sea coasts can also be done for the narrow and often 
tortuous p es which bring the argosy to the 
inland port. Yet the system, or want of system at 

resent in vogue in some of our rivers, perplexes and con- 
soe the navigator, while in others, the system of 
making winding and tortuous passages as safe by night 
as they may be by day, has been neglected. And modern 
science, at , eo 1s equal to securing this boon to mer- 
cantile mankind, whatever, in other directions, may be 
the limits of its beneficent usefulness. 

It is important, in the first place, to bear in mind that 
a very large passenger traffic is carried on by the fast 
mail steamers, which leave English, Scotch, and Irish 
ports after sundown, throughout the year. Many of 
them, moreover, are timed to arrive at their destination 
before 6 a.m. on the following morning. The departure 
and arrival of these steamers, frequently during the 
darkest hours of the night, must excite an oppressive 
sense of risk and danger in their commanders, where the 
lighting of the approaches of the estuaries and rivers is 
not of the highest order, compatible with the situation. 
Their anxiety will be, perhaps, almost unintelligible to 
the lay mind, but it is warranted, and is, moreover, such 
that the local authorities should aa and thoroughly 
consider, now that means are at hand and available for 
placing the navigation of these ports in a state of 
efficiency so complete, that the mariner shall feel that the 
narrow waters may be navigated, during the darkest 
night, with the same immunity from accident as under 
the most favourable daylight conditions. 

I am fully aware that harbour authorities are gradually 
becoming ~ fi to the fact that to increase the traffic of 
their ports, improved lighting of the estuaries and 
channels is essential. In most instances, however, obso- 
lete and uncertain lights, with a power of a few candles 
only, are allowed to remain, and, after several groundings 
have taken place, and valuable lives have been lost, the 
local authorities continue calmly to discuss the question 
of improved lights. ; 

Lest any one may be disposed to think that I am exag- 
gerating the importance of excellence and thoroughness 
in this matter, I will quote the opinion of Colonel Hozier 
on the subject of lights and lighting as regards our own 
coasts in particular. ‘‘Perhaps,” he writes, “nothing 
has so materially tended to increase our commerce, give 


* Paper read before the International Maritime Con- 
gress, London Meeting. 
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comfort and confidence to our seamen, and stability to our 
mercantile marine, as the erection of the numerous light- 
houses on most of the headlands of Great Britain and 
Ireland. Before the present excellent system of light- 
houses was established, scarcely any vessels of large size 
attempted to approach our shores after dark.” hat is 
true of the greater is true also of the less, and what hasso 
materially conduced to the growth of the commerce of the 
whole country must helpin the development of the trade 
of any particular part. 

Under existing arrangements, where there is a large 
number of beacon lights in tidal waters, each one has at 
least its own attendant keeper, an arrangement which 
appears to be extravagant, since there is no difficulty 
under suitable automatic working in securing the proper 
and efficient service of several beacons by the labour of 
one man, who would be conveyed to them, together with 
the stores, either by a boat or a steam launch, as the 
circumstances of the situation might require. 

The system in vogue is to be condemned, therefore, be- 
cause it adds very considerably to the expense of main- 
taining a station, and thus tends to hinder, owing to con- 
siderations of cost, the establishment of necessary addi- 
tional stations. Under the arrangement which I am 
about to refer to, it will be possible to obtain much larger 
results in the direction of thoroughly illuminating the 
navigator’s path, and at less outlay. ‘The number of men 
required to supervise and control will be actually less 
than with the less effective system at present prevalent 
in several localities, All that is required is that obvious 
a of common sense and practical science should 

e applied to the solution of an interesting and not very 
recondite problem. As it seems to me, a very brief con- 
sideration of the subject by persons versed in maritime 
science is alone necessary to the satisfactory and easy 
solution of the question before us. 

What appears to be more particularly wanted by our 
sailors is a definite and clearly intelligible system of 
illumination, which will enable them at any time during 
the period of darkness, to identify certain positions in 
their courses with sume degree of accuracy. Where must 
be no fear of confusing one beacon light with another, 
with the lights of vessels, or with lights on the shore. 
The system should be one that is capable of being esta- 
biished at a minimum of cost, and so be within the means 
at the disposal of any one of the local authorities con- 
cerned. It has been said that many a good ship has been 
lost for the want of a ha’porth of tar; it is equally true 
that many a great, beneficent, and life-saving reform has 
been at least delayed because of the outlay of money 
which its inception ben seemed to demand. 

I will now point out that fixed white, red, and green 
lights, exhibited from catoptric or dioptric apparatus, 
constitute a method of illumination utterly unsuited for 
our purpose, as they are uncertain in point of distinction, 
and expensive in point of maintenance, relatively to the 

wer of illumination. Their use has been, to a very 

arge extent, discontinued where the coast lights are con- 
cerned, and with good results on the score of efficiency. 

Therefore, I have no hesitation in recommending a 
similar improvement in beacon lights for estuaries and 
rivers, and especially in view of the fact, which cannot be 
too frequently insisted on, that we can thus achieve a 
greater benefit for a more moderate outlay. At any rate, 
there can be no question that, what has been found too 
complex for the sea coast, must fail to fulfil its purpose 
amid the intricacies and complexities which puzzle the 
mariner in rivers and estuaries. 

I would not for a moment be supposed to wish to 
assume credit to myself as suggesting an entirely new 
system of iJlumination, since so many are in vogue on the 
estuaries, rivers, and canals of the world. He would be 
indeed an ambitious person who, in the face of this fact, 
should pose as a discoverer. I am inclined rather to 
maintain that it would be, if not impossible, at least diffi- 
cult to ne any one method that had not been con- 
templated, or either partially or entirely carried out. 
Still, I give my preference to a system which has this ad- 
vantage, that it is economical, practical, easily main- 
tained, and, above all, distinctive. 

It will be readily understood that it is impossible, in 
the limited space at my disposal, to lay down a scheme 
complete in every detail which shall be available for 
every estuary or river in the United Kingdom or abroad, 
since such differences exist that each locality will require 
special and careful consideration with a view to securing 
for the mariner the highest possinle advantage to be 
attained consistently with the form of apparatus em- 
ployed. The system, however, which I have, after very 
careful consideration of all the circumstances, decided to 
place before this conference is one that should, in the 
near future, be adopted by the river and other local autho- 
rities, in view of its practical and economical suitability 
for their requirements. 

The system I here recommend has a numerical basis. 
The number of each beacon is to be read with ease by 
the navigator. This result will be attained by an auto- 
matic transmission of the number at stated periods on 
the part of the optical apparatus by means of a single 
flash or of groups of flashes, all | equal period. As 
pmape Mec 0097 a main feature in this system, I may 

ere observe that for a vessel entering a channel with the 
flood tide, the port hand beacons would show even 
numbers, and the starboard hand beacons odd numbers. 
This condition of things would be reversed in the case of 
a ship making her way out of a channel. It will be 
readily admitted that simplicity in arrangement must 
conduce materially to the chances in favour of the adop- 
tion of the system. It is on these grounds that I limit 
the period of the light to one of ten seconds, as it is one 
of ‘ennee frequency, even in the case of the single 


ash. 
In the first instance it will be sufficient, if we adopt 





single and group flashing lights, up to quadruple flash- 
ing, for the main beacons, since these characteristics will, 
without introducing colour, provide twenty distinctions, 
the whole of which can be redered automatic. 

The annexed diagram represents graphically the dis- 
tinctions mentioned above. 

Should a necessity arise for the erection of further 
stations, the quintuple flash may be resorted to, thus 
increasing the available number of distinctions to thirty, 
which should be considered a safe limit, as a greater 
number of flash characteristics would tend to a com- 
plexity which, in the interests of the mariner, we desire 
to avoid. The relative amount of 7. to darkness, 
which, in the case of flashing lights, will be found to give 
the most beneficial results, is the arrangement in the pro- 
portion of about one-third light and two-thirds dark. 
These limits allow of the bearings being taken with suf- 
ficient deliberation, and the periods of eclipse will not be 
of such great magnitude as to put the navigator off the 
track of his guiding star. 

A light, such as I have described as No. 1, would 
Bilan have more power in the beam than Nos. 2 to 4. 
It is then expedient to place No. 1 at the seaward station, 
Nos, 2, 3, 4, &c., following on consecutively to mark the 
main points of land or sandbanks and rocks to be avoided, 
and the turning points in the tortuous channels. Red 
cuts have frequently been advocated for this purpose, and 
their installation is to be strongly recommended in certain 
instances. It is found, however, to be absolutely impos- 
sible to arrange these cuts to meet the conditions of a very 
narrow channel, where navigable water, of a few fathoms 
only in width, constitutes the deep water passage, and is 





probably bounded by dangerous banks. 


— NUMERICAL FLASHING & OCCULTING LIGHTS — 


productive of misconception and consequent disaster. It 
is, therefore, admirably adapted for universal adoption, 
and might easily become a luminous and most useful 
Volapuk for those concerned in a difficult and dangerous 
navigation. Cheapness in production, universality in 
usefulness, and ee in conception, are surely no 
mean qualifications for success. 

The installation of efficient optical apparatus of the 
kind indicated is not necessarily a matter of great ex- 
pense, since the range, in the majority of cases, is so 
short. Flashing be se 0 of the fourth, fifth, and sixth 
orders may with advantage be utilised, and further they 
may be of the self-contained type (i.e., without lanterns), 
where port funds do not admit of the illuminating ap- 
paratus being placed within lanterns of ordinary con- 
struction. 

With eoered oil and gas burners of the most recent 
type installed in dioptric apparatus, having a vertical 
angle of 80 deg. and a horizontal angle of 60 deg., the 
beam of light available to the mariner is equal to near] 
4800 candles in the fourth order, 1700 candles in the fift 
order, and 1100 candles in the sixth order, which would 
— to suffice for the purposes here recommended. 

he experience gained in this country and abroad, 
where small automatic lights have been erected, tends to 
show that their introduotion so far is attended with a 
large degree of success, both on shore and afloat, and 
the number of stations thus illuminated is constantly 
being added to by reason of the low first cost of the in- 
stallation and its subsequent maintenance. 

Let us now turn tothe consideration of the illuminant. 
Compressed oil gas undoubtedly holds the foremost posi- 
tion as the source of illumination for estuaries and rivers, 


“OCGULTING LIGHTS 
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In the daytime the navigable river is, apart from the 
beacon lights, usually defined with care by buoys, 
perches, and beacons. It will therefore be readily 
admitted that these intermediate and accessory buoys, 
perches, and beacons, whose positions become known by 
daylight, are of even greater importance as guides by 
night, and consequently that their presence should be 
_ clearly defined to obviate the groundings which take 
place. 

In order that these intermediate and accessory aids to 
navigation may have a definite value by night, and be, 
at the same time, entirely distinct in point of character 
from the main beacon lights, I propose that they should 
be of the occulting class, or of a character entirely the 
reverse of flashing, but arranged in the manner described 
for flashing lights, reserving even numbers for the port 
— lights, and odd numbers for those on the starboard 

and. 

For marking middle grounds, yet a further distinction 
is desirable, and the reqnirements of these situations can 
most readily be met by the introduction of dioptric appa- 
ratus of ‘the fixed and flashing type,” and thus indi- 
cating either the port or starboard hand. 

The adaptation of these forms of light, whether wholly 
or'in part, to the seaward end of our breakwaters and 
harbour piers, to spit and river buoys, has met with much 
approval, and I am persuaded that their further exten- 
sion and application, combined with the numerical system, 
is likely to produce results of great and obvious utility. 

The only task which is imposed by this system upon the 
mariner’s faculty of quick observation, is the noting of the 
number indicated by the flashes, which I shall presently 
show will not be beyond the capacity of any seaman. As 
soon as the number is perceived, the master of the vessel 
which is moving through the lower reaches of the river, 
or between the submarine mudor sandbanks of the estuary, 
will know exactly where he is. He will have a plain indi- 
cation of the precise measure of progress he has made held 
out to him. The lights thus teh i will bp the 
part of numbered milestones on a country road, which 
suddenly help the wayfarer, puzzled by mazes of wood 
and green field, to fix accurately his position with refer- 
ence to an embarrassing topography. The language of 
numbers is a universal one, and 4 and 14, indicated by 
flashes, conveys an identical meaning to the master of the 
Chinese junk, the captain of a French chasse-marée, or 
the skipper of a north country whaler. As everybody 
knows, colour-blindness is a human infirmity which those 
who are responsible for the safe ordering of our maritime 
concerns have to take into account. 

It will, moreover, be found of very great advantage to 
be able to dispense with the use of colour for distinctive 
purposes without any reference to the loss of light which 
its introduction entails—viz , 40 per cent. with the red 
light and 70 per cent. with the green light. Under the 
numerical system, with its lucid flash indications, there is 





less risk that the imperfections of man’s vision will be 
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when beacon lights are arranged for automatic working, 
This pre-eminence is due to its handiness in transport. 
its storage capacity under pressure, its general cleanliness, 
and its cheapness, where manufactured on a compara- 
tively large scale. 

Again, as an illuminating agent, it occupies a foremost 
place, and. when mixed with a proportion of pure oxygen, 
which is now a commercial custom, its illuminating 
20d is increased at the sacrifice of a moderate additional 
outlay. 

Oil burners have lately been introduced for burning 
continuously with a special preparation of mineral oil. 
The economy of this source of light may possibly lead 
to its general adoption in the future, but our experience 
ef it in continuous working is too limited to permit us 
to form a definitely favourable opinion of its efficiency. 

The nightly attendance required at lights, where 
mineral oil is consumed under ordinary conditions in the 
burner, will prevent its general application for the pur- 
pose of illuminating estuaries and rivers where the lights 
are situated at some distance apart and at inaccessible 
situations. Its use, however, where a lightkeeper is con- 
stantly in attendance, is to be encouraged. 

Electricity, in the form of incandescent lamps, is a 
source of illumination which has many advantages, where 
the central station is not too far distant from the beacon 
lights, and more particularly where the central station is 
in the hands of port authorities. In New York Harbour 
the electric light is employed to define Gedney’s Channel ; 
here 100 candle-power lamps of the incandescent type, 
with three loops in its filament, are attached to spar buoys 
placed 1000 ft. apart. 

_In conclusion, let me observe that, when the large por- 
tion of the world’s commerce, which is continually moving 
up and down the waters of our rivers and estuaries, is 
borne in mind, we cannot help the conclusion that every- 
thing that possibly can be done, should be done to 
facilitate its ingress and egress into and from our inland 

rts. Systematic, and not piecemeal treatment of so 
important a question is imperatively required. If my 
proposals seem to fail in perspicuity and thoroughness, let 
others take the matter in hand and make their sugges- 
tions. At least, let us not stand idly by and allow great 
interests to be hampered and valuable lives to be lost, 
while we hesitate and weigh the pros and cons of this and 
that scheme. I have made an attempt to meet a great 
and urgent necessity, and I place my recommendations 
at the disposal of the Congress, in the full conviction 
that they contain in themselves at least the germ of a 
system which must prove of vast and far-reaching benefit 
for our mercantile marine. 





EAsTERN OF France Rartway.—The Eastern of France 
Railway Company proposes to add this year to its rolling 
stock 12 locomotives with tenders, 140 passenger carriages, 
and 375 goods trucks, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Business in the pig iron 
market was very quiet last Thursday. At the forenoon 
meeting of the ‘tring ” only some 3000 tons of Scotch and 
500 tons of Cleveland iron were disposed of. Prices, 
however, were firm, Scotch warrants ray, bane at 
41s. 10d. per ton cash prompt, 4ls. 104d. on Thursday, 
41s. 9d. this week, and 41s. 1ld. August 4, At the fore- 
noon close Scotch showed a gain of 24. per ton from 
Wednesday’s close, and Cleveland 3d. per ton. The 
market was quiet but steady in the afternoon. Only 
1000 tons of Scotch changed hands. Hematite irons were 
quoted 2d. per ton dearer. At the close the settlement 
prices were: Scotch iron, 41s. 104d. per ton ; Cleveland, 
35s. 14d.; Cumberland and Middlesbrough hematite iron, 
respectively, 44s. 104d. and 433. 6d. per ton. Friday’s 
market was strong at the opening, chiefly in consequence 
of the position taken up by the English coalminers. 
About 6000 tons of Scotch iron were dealt in up to 
41s. 114d. per ton cash, being a = of 1d. from the pre- 
vious day. One or two lots of Cleveland and Middles- 
brough enaadine iron changed hands, and while the 
former was unchanged, the latter dropped 5d. per ton. 
The market was steady in the afternoon, but with little 
business doing. Scotch iron, to the extent of 1000 tons, 
was dealt in at 41s. 104d. cash to-day. The closing settle- 
ment prices were—Scotch iron, 41s. 104d. per ton; 
Cleveland, 35s. 14d.; Cumberland and Middlesbrough 
hematite iron, 44s. 104d. and 43s. 3d. per ton, re- 
spectively. Monday’s market was also very firm, and 
for the same alleged reason. Scotch iron was bought 
up to 423. per ton cash, but operations were on a very 
small scale, neither sellers nor buyers appearing willing to 
commit themselves to any extent in the circumstances. 
A few lots of Cleveland and Middlesbrough hematite 
iron changed hands. The settlement prices at the close 
were—Scotch iron, 42s. per ton; Cleveland, 35s. 44d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s. 104d. and 43s. 3d. per ton. On Tuesday’s 
forenoon warrant market about 7000 tons of Scotch iron 
were dealt in, principally for cash, and the price was very 
firm, 42s. 03d. per tou being paid. Business was also done 
in Scotch iron (500 tons) at 42s. one month fixed, with 1s. 
forfeit in seller’s option, and 500 tons at 40s. 11d., with a 
“plant” on Friday. For Cleveland, 35s. 6d. per 
ton was paid for 500 tons a few days forward. At 
the finish of the forenoon session prices for all classes 
of iron were unchanged from those of Monday night. 
The market was strong in the afternoon, Scotch iron 
being done at 42s. 14d. per ton cash, about 5000 tons 
changing hands. Cleveland was more active than for 
some time back, close on 6000 tons changing hands at 
35s. 6d. to 35s. 64d. per ton cash, and 35s. 8d. and 35s. 9d. 
one month. Theclosing settlement prices were—Scotch 
iron, 42s. 14d. per ton; Cleveland, 35s. 74d. ; Cumber- 
land and Middlesbrough hematite iron, respectively, 
44s, 104d. and 43s. 44d. per ton. The market was fairly 
active this forenoon, when about 10,000 tons of Scotch 
warrants were dealt in, up to 42s. 3d. per ton cash being 
paid. Cumberland hematite iron was quoted 3d. per ton 
up. In the afternoon the market was flat, and only 
about 3900 tons of Scotch iron changed hands, 
the price declining to 42s. per ton cash. Cleve- 
land realised 353. 54d. and 35s, 6d, cash for 1000 tons, 
The following are the current quotations for several 
special brands of No. 1 makers’ iron: Clyde, 47s. per 
ton; Gartsherrie, Summerlee, and Calder, 48s.; Lang- 
loan and Coltness, 53s. 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 48s. 6d. ; 
Shotts (chipped at Leith), 51s.; Carron (shipped at 
Grangemouth), 52s. 6d. per ton. There are at present in 
blast in Scotland 67 furnaces, as compared with 75 at this 

me last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 4821 tons, against 6944 tons 
in the corresponding week of last year. They included 
820 tons for Canada, 207 tons for India, 160 tons for Italy, 
180 tons for Germany, 375 tons for Holland, smaller 

uantities for other countries, and 2712 tons coastwise. 

he stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores yesterday afternoon stood at 335,804 tons, 
as compared with 336,046 tons yesterday week, thus 
showing for the past week a reduction amounting to 242 
tons, 


Finished Iron and Steel.—Business in finished iron and 
steel is for the time just a little slow, but prices remain 
firm. Common bars are quoted at 5/. up to 5/. 7s. 6d. per 
ton, and best bars up to 5/. 17s. 6d. per ton, less the usual 
discount. Steel is unaltered in price. 


More Shipbuilding Cmtracts.—Messrs. Caird and Cc., 
Limited, of Greenock, have just secured a contract to 
puild and enginea large steel screw steamer of about 4090 
tons for the Stoomvaart Maatchappy Nederland, of 
Amsterdam, for the company’s first-class royal mail 
service to Java. It should be mentioned in connection 
with this contract that Messrs. Elder and Co. built a 
number of large steamers for the Netherlands Company’s 
fleet about fifteen years ago. With contracts recently 
booked, there will be alarge amount of work in Greenock 
for the ensuing winter.—Messrs. Mackie and Thomson, 
Govan, have contracted with a Liverpool firm to build a 
sailing vessel to carry 2000 tons of cargo.—Messrs. W. B. 
Thompson and Co., Limited, of Dundee, have just con- 
tracted with the Glasgow ard Liverpool Royal Steam 
Packet Company, the managing owners of which are 
Messrs. M. Langlands and Sons, Glasgow and Liverpool, 
to build for them a steel screw passenger steamer to be 
employed in the passenger and cargo trade between 
Liverpool and Dundee. The steamer will be larger than 
the latest addition to their fleet—viz , Princess Beatrice— 
the dimensions being 245 ft. by 35 ft. by 16ft. The 





mares will be of the triple-expansion type, having 
cylinders 22 in., 35 in., and 57in. in diameter by 30 in. 
stroke, and be per 5m for a high rate of speed. Splendid 
accommodation will be provided for a large number of 
first-class passengers, and altogether the new vessel will 
be a decided acquisition to this already popular line. 


Serious Accident to the Great Western-road Bridge, 
Glasgow.—A serious mishap has happened this week to 
the new and very handsome bridge which spans the 
Kelvin on the line of the Great Western-road, Glasgow. 
One of the piers has been ruptured, on account, 
apparently, of the foundations having given way, 
the spot where the subsidence has taken place being on 
the site of some old coal workings. The mishap has 
excited a great amount of anxiety regarding the safety 
of the het which was opened for public use so recently 
as September, 1891. The City Master of Works and 
other public officials, as also the engineers, contractors, 
&c., have inspected the injured portion of the bridge, and 
measures will forthwith be taken to provide for its safety. 
It may be mentioned that this bridge was described and 
illustrated in ENGINEERING (see vol. 1., page 231). 

The New Broomiclaw Bridge.—Nine well-known firms 
of contractors have offered for the work of erecting the 
new bridge over the Clyde at Jamaica-street, Glasgow 
and for taking down the present bridge (Telford’s) an 
re-erecting it over the Clyde at Glasgow Green. Their 
tenders range from 242,000/. up as high as316,000/., these 
figures being for the entire work in connection with the 
two bridges. The lowest offerers are Messrs. Watt and 
Wilson, whose prive is the above-mentioned one of 
242,000/., the contractors next to them being Messrs. 
Morrison and Mason at 247,900/., the third place being 
occupied by Sir William Arrol and Co. These offers, it 
is important to note, are for Scotch granite. In the 
event, however, of Italian granite being allowed by the 
committee, the contractors have lodged alternative offers. 
In this section Messrs. Morrison and Mason are the 
lowest by making a deduction of 17,000/., thus bringing 
them down to 230,000/., while Messrs. Watt and Wilson 
reduce their offer by 5000/., down to 237,000/. The great 
difference in price, as between Scotch and Italian granite, 
is explained by the very moderate wages paid to the 
workers in Italian quarries, and the low rates for carriage 
by sea as against carriage by rail. There is just a possi- 
bility that the contract may be divided, one portion being 
let for the erection of the new bridge and the other for 
the taking down and re-erection of the present bridge. 


Lord Blantyre and the Clyde Trustees.—On Monday of 
this week the Houseof Lords gave judgment in an appeal 
by the Clyde Trustees from a decision by the Court of 
Session, Edinburgh, in an action raised by Lord Blan- 
tyre, in which it declared that the appellants were bound 
to maintain and keep in repair the quays at Erskine 
Ferry belonging to him. The court below decided in 
favour of the respondent, and the House of Lords Appeal 
Court reversed their judgment. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

The Friction of Lubricated Bearings.—Mr. W. Cleland, 
C.E., B.Sc., of the Sheffield Testing Works, has delivered 
an address on this subject before the Sheffield Engineering 
Society. Professor Watkinson presided. The lecturer 
described the principal methods of testing the friction of 
a journal when lubricated in different ways, and gave 
results showing how by improved methods of lubrication 
the frictional resistance can be enormously diminished. 
Results of experiments were also given showing the 
effect of varying the kind of lubricant used. An animated 
discussion afterwards took place. 


The Iron Market.—After the weakness of the past 
fortnight, the iron trade appears to be returning to the 
tone which characterised the concluding operations of last 
month. From 37s. 6d. per ton forge pig has advanced to 
40s., and foundry pig realises 42s. to 44s. Stocks of local 
make are not heavy, and smelters appear averse to 
entering into longer than three months’ contracts at ruling 
rates. Merchants, who had been holding back for a further 
fall, are, along with consumers, buying more freely. In 
manufactured iron, particularly bar, there is also more 
doing. The home market shows some signs of recovery, 
and orders are numerous for India, South Africa, and 
Australia, the latter trade giving evidences of expansion 
after the recent commercial relapse. The local sheet 
trade is depressed, and prices are cut very fine owing to 
home and Continental competition. Colliery requirements 
show a great falling off as compared with the correspond- 
ing period of last year. For best qualities of boiler plates 
the demand is still satisfactory, and tube and flue makers 
are consequently busy. The iron trade generally has a 
healthier look than for some time past. ~ 


Steel.—Following in the wake of the iron trade, the steel 
branches appear to have improved in some important de- 
partments. Within the past fourteen days orders from 
the shipyards of the north and east coasts have been more 
plentiful, and agents report better prospects for the 
ensuing autumn months. Marine material is moving 
off much better in theshape of propeller blades, shaft- 
ing, and fittings generally. This is finding more work 
for the mechanics. The call for railway material for 
home account is on the mend, and several nice contracts 
for tyres and springs have been secured in this district 
during the past fortnight. Wheel centres are also selling 
well, but the call for tyres is rather below the standard. 
Prices are very firm, with an upward tendency for best 
qualities of guaranteed material, and it would not require 
much additional pressure to cause a revision of the list 
with a view to an increase. Quotations are as fol- 
lows: Best engine tyres, 127. 19s. per ton upward, accord- 





ing to section; carriage and ee tyres and springs, 
10/.; axles, 67. 10s. Agents of Bessemer and Siemens 
billets and slabs report the market as very steady on a 
home and Continental demand, with rates running for 
Bessemer 5. 7s. 6d. to 5/. 12s. 6d. per ton ; Siemens (acid 
process), 5/. 17s. 6d. to 6. Crucible steel converters are 
prosperous, though the output could be easily doubled, 
if necessary, as orders are coming in evenly from the 
United States, supplemented by indents, principally 
from Brazil, Chili, South Africa, and India. Almost all 
the orders are for tool and engineering qualities rolled to 
section. 


Armour Plate, &c.,and Engineering Trades.—Though 
no new contracts for armour plates are notified, there are 
inquiries from the home Government which lead to a belief 
that orders of an extensive character are about to be 
issued. It is believed that all-steel plates will in future 
be alone accepted, and important alterations of plant, 
with a view to meeting altered circumstances, are being 
mode in Sheffield. Russian and Spanish contracts are 
being proceeded with. Very fair orders for steel projec- 
tiles are in course of fulfilment. The engineering trades 
of the district, taken generally, show an improvement, 
particularly in the traction and locomotive engine de- 
partments. Makers of agricultural machinery are busy. 
There is a diminution in the number of unemployed 
mechanics. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
thin attendanee on ‘Change, but quotations were very 
firm, and buyers were rather numerous. Sellers were in 
uo great hurry to do business, believing that by waiting 
a little while they will be able to secure higher rates than 
those now quoted, and, indeed, this seems probable, for 
the crisis in the coal trade looks like considerably in- 
creasing the cost of production, and at this season of the 
year Continental buyers are expected to come into 
the market. Makers will hardly quote at all for 
No. 3 Cleveland pig, preferring to wait and see how 
affairs in the coal trade turn. Early yesterday a 
parcel or two of No. 3 g.m.b. Cleveland pig iron 
was obtained at 35s. 14d. for early f.o.b. delivery, but few 
sellers could be found at that figure, and before the close 
of the market 35s. 3d. was freely given. The lower 
qualities were quiet and fiat. No. 4 foundry could be 
bought at 33s. 6d., grey forge at 32s. 6d., and white at 
32s., but some sellers asked 3d. more than these figures. 
Local hematite pig iron was only in moderate request, 
and makers regard the state of affairs in the fuel trade 
with anything but favourable feelings, as a strike will 
reduce the consumption of their produce, seeing that the 
Sheffield works will probably - closed, and to that 
quarter is sent a good deal of sast coast hematite. Mixed 
numbers remained at 43s. 6d. for early delivery. The 
advanced freights have sent up the price of Spanish 
ore. Rubio is now quoted at 12s. 9d. ex-ship Tees. 
Middlesbrough warrants yesterday opened at 35s, 3d., and 
closed very firm at 35s. 7d. cash buyers. To-day the 
market was very strong, but there was not a great deal 
of business doing. Inquiries, however, were numerous, 
both for prompt and forward delivery. No. 3 was sold at 
353. 3d., but several firms were inclined to hold out for a 
rather higher price. Middlesbrough warrants closed at 
35s, 6d. cash buyers. 


Manufactured Iron and Steel.—There is really nothing 
new to say of the manufactured iron and steel trades. 
Of the former industry a most discouraging account is 
given, for although prices mentioned can barely cover 
cost of production, orders are most difficult to secure. 
Steelmakers generally keep fairly busy, and will not 
reduce their quotations. Common iron bars are 4/. 17s. 6d., 
iron ship plates and iron ship angles each 4/. 10s. ; steel 
ship open. 51. 2s. 6d. ; and steel ship angles, 4/. 15s., all 
less the customary 23 per cent. discount for cash. Heavy 
steel rails are 3/. 15s. to 3/. 17s, 6d. net at works. 


Wages in the Manufactured Iron Trade.—The return 
of Mr. Edwin Waterhouse to the Board of Conciliation 
and Arbitration for the Manufactured Iron and Steel 
Trade shows that for the two months ended June 30 the 
net average selling price has been 4/. 17s. 2d. per ton, a 
fall of 2s. 8d. on the previous return. There will thus be 
a reduction of 3d. per ton on puddling, and 24 per cent. 
on all other forge and mill wages, to take effect from the 
3lst inst. The output reached 26,503 tons, 560 tons being 
rails, 11,396 plates, 9925 bars, and 4621 angles, and show- 
ing a slight increase on the two previous months, but 
being 16,000 tons below the output in 1891, and an average 
of 6s. 9d. per ton less in price. 


North of England Arbitration Board.—Yesterday the 
half-yearly meeting of the North of England Board of 
Conciliation and Arbitration was held at Darlington. 
Mr. W. Whitwell presided, and Mr. Cox occupied the 
vice-chair. The standing committee reported a deficit of 
261. 12s, 1d. The financial position of the Board had been 
under consideration, and it had been thought advisable 
to increase the levy until such time as the Board had a 
satisfactory balance in hand. 


The Fuel Trade.—In the coal trade large stocks are 
being laid in, and there is a good demand. One inland 
colliery, which until this month only averaged about 
three days a week, is now working full time. Itis hoped 
and believed that the northern miners will continue to 
work. (uotations are not — but they are based 
upon about 10s. 6d. for best Northumbrian steam coal 
f.o.b, at Newcastle. Here fuel is moving up, and 12s. 6d. 
is the least price mertioned for good blastfurnace coke 
delivered at Cleveland works, 
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NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal trade has been active; the 
best descriptions have made 10s. 6d. to 11s. per ton, while 
secondary qualities have brought 9s. 6d. to 10s. per ton. 
There has also been a good demand for household coal ; 
No. 3 Rhondda large has made 9s. 6d. to 10s. per ton. 
Patent fuel has been in steady request. Foundry coke 
has been quoted at 17s. 3d. to 17s. 6d., and furnace ditto 
at 16s. to 17s. per ton. The iron ore trade has been 
fairly active. The manufactured iron and steel trades 
have shown no change. 


Bristol and South Wales Railway Wayon Works Com- 
pany (Limited).—The directors of this company recom- 
mend a dividend for the past half-year at the rate of 10 
nad cent. per annum, together with a bonus of 1s. per 
share, 


Tenby.—-An adjourned meeting of the Tenby Pier and 
Promenade Company was held at that town on Tuesday, 
the Mayor of Tenby in the chair. Mr. Stokes read a 
statement and letters from Mr. St. George Moore, civil 
engineer, who had been instructed during a recent visit 
to Tenby to my ee plans for a pier, ata less cost than 
was originally intended. The capital of the old com- 
pany was 30,000/.; Mr. Moore now suggested that the 
capital should be 15,000/. He has prepared plans for a 
pier at that cost. 


The Telephone in the West.—The sum paid by the 
National Telephone Company, Limited, for the transfer 
of the business of the Western Counties and South Wales 
Telephone Company, Limited, was 277,607/. The 
National Telephone Company has just had a conference 
with the Exeter Chamber of Commerce with reference 
to the further development of the system in the western 
district. Mr. G. B. Clay, provincial superintendent, 
said the telephone had not advanced so rapidly at Exeter 
as in other places, and he was sorry to say a recent re- 
duction in rates had not called forth as much support 
as might have been expected. At present the rates in 
Exeter were as Prgms ty as in any other place. They 
had only a few call-offices in Exeter, and these were in 
a comparatively small radius. It was proposed to make 
a uniform charge of one penny both to the public and 
subscribers for using a aie, instead of offering free 
facilities to subscribers and charging the public twopence. 
Respecting the trunk line, he hoped they would shortly 
be able to put the city in communication with Bristol, 
and negotiations were now in such a state that they 
oe oped to communicate with Liverpool and Man- 
chester. 


The ‘* Antelope” and the ‘‘ Hermione.”—The Antelope 
has been placed under the sheers in Keyham (South) 
Basin, and that portion of her machinery not already on 
board will be fitted in a few days. The Hermione, 
second-class cruiser, will be launched in November. The 
Hermione is the last of the vessels built at Devonport 
under the Naval Defence Act of 1889, She is one of the 
improved Apollo class, and is a sister ship to the Bona- 
venture and the Astrea. 


Barry.—Tenders will be shortly invited for a new 
dock at Barry. Soundings have been taken of the pro- 
poposed site, which lies between the existing timber pond 
and the foreshore. 








Consett Iron Company.—The directors of the Consett 
Tron Company, Limited, have resolved to recommend to 
the ordinary general meeting, on August 5 next, the pay- 
ment of a dividend of 9s. per share on the ordinary shares, 
= of 33. 6d. per share on the 8 per cent. preference 
shares, 





Tue Last Voyage or tHe ‘ Parts.”—The Paris, 
which sailed from Southampton on July 15, arrived at 
Fire Island at 4 p.m. on the 21st inst., and landed her 
passengers at New York the same evening. Her length 
of passage was—6 days 9 hours 37 minutes, thus estab- 
lishing a new record between Southampton and New 
York. Her daily runs were: 452, 491, 492, 498, 502, 495, 
and 122. Her passengers left Waterloo Station, London, 
at 9.40 a.m., on July 15, and were landed at New York 
on the evening of the 21st, accomplishing the feat of 
landing passengers in New York the sixth day after leav- 
ing London. 





"Tag ArLAntic Ferry.”—A popular edition of Mr. 
Arthur J. Maginnis’ work, ‘“‘ The Atlantic Ferry,” has just 
been issued by Messrs. Whittaker and Co., Paternoster- 
square, London, and will be welcomed by the many who 
take an interest in the development of Atlantic steam- 
ships. The early Atlantic steamers and their voyages 
make a suitable subject for the introductory chapter, 
after which follow short narratives of the evolution and 
history of the various steamship lines, while machinery 
has a special chapter devoted to it. Portraits and bio- 
graphical sketches of the leading shipowners and ship- 
builders are also included, while an interesting sketch is 
given as to the working, manning, and cost of an Atlantic 
vessel. We reviewed the book at considerable length 
when the first edition was published (ENGINEERING, vol. 
liv., page 126), but in referring the reader to this article 
it is only right to state that Mr. Maginnis has made in the 
popular edition the corrections needed, and has adopted 
a suggestion made—that, for instance, of adding the speed 
to the record of fast performances, so that, although this 
edition does not include the reproduced drawings of 
engines which formed a valuable feature of the original 
publication, it is a valuable and entertaining popular 
record of a long series of successive triumphs in marine 
construction, and most conveniently arranged for 
reference. 





TAYLOR’S REVOLVING BOTTOM GAS 
PRODUCER. 

Tue Taylor revolving bottom gas producer, as 
manufactured by R. D. Wood and Co., Phila- 
delphia, has created a revolution in gas-making 
for industrial purposes. It consists of an outside 
circular casing carried to the top, on which is fixed the 
usual form of hopper and well, for stoking without 
allowing the gas to escape. The bottom casing rests 
on a brickwork foundation, in the centre a cast-iron 
tube, and brackets carrying the solid cast-iron bottom, 
and a ring of ball bearings for it to revolve on ; a cast- 
iron circular rack is bolted to the bottom, and a pinion 
and shaft carried to the outside ; a pinion on the out- 




































































side gears with a spurwheel, and a second pinion has a 
handle fixed to it, thus enabling the bottom to be 
revolved by hand; a tube carried 10 ft. up on the 
inside has a conical cap and holes for the air to pass 
into the producer. 

Our illustration shows the producer with an inside 
iron casing, the space between the two being arranged 
for water-cooling, very necessary for preventing clink- 
ing where bad coal is used ; the ordinary form of pro- 
ducer simply has a firebrick lining. The water is fed 
in at the top and out at the bottom, and is used for 
heating buildings, and, in fact, for any purpose where 
hot water is wanted. Sight or test holesare placed in 
the walls, so that the dividing line between the ashes 
and incandescent coal can be seen at any time. This 
line sometimes becomes higher on one side than the 
other ; toremedy this, four sets of scrapers are provided, 
arranged just above the revolving table, to be pulled 
= on the side on which the ashes come down too 

ast. 
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cast-iron hopper, perforated for the admission of 
punching bars, which are inserted through the doors 
in the outer casing, for the breaking up of clinker that 
is too large to pass down and out without trouble. 
Access to the cut-off gate is through these doors, and 
the grinding of the ashes can also be observed through 
them—quite an important feature. 

The points that users of producers have had most to 
consider are: the irregular quality and quantity of 
the gas, the frequent stoppages for cleaning, excessive 
labour, the great waste of coal in the ash, and it was 
to reduce these toa minimum that this producer was 
designed. The revolving bottom is of greater diameter 
than the bottom of the combustion chamber, and is 
placed at such a distance that when it is revolved the 
ash, which forms its own slope at an angle of about 
55 deg., is discharged uniformly by gravitation over 
the edge and into the sealed ashpit below, which is 
worked under back pressure, all without stopping the 
work or much interference with making gas. 

To start up, the bottom is covered with a bed of 
ashes carried some 6 in, above the cap on the central air 
pipe, and in regular operation, the fire is never allowed 
to come below this point, thus permitting the fire only 
to come in contact with the water-cooled casing, or, in 
the ordinary construction, with the brick lining. The 
grinding out of the ashes is done as fast as they rise 
too far above the desired line, say from six to twenty- 
four hours, according to the rate of working. The 
ash being from 3ft. to 3ft. 6in. deep, any coal 
which may pass the point of air admission without 
being consumed, will still have time to burn entirely 
out. Tests have shown that in a week’s run the loss of 


| carbon in the ash averaged less than one-half of 1 per 


cent. 

The blast is preferably provided by a steam jet 
blower. If a pan is used, it is necessary to run a small 
steam pipe into the vertical air pipe to supply the 
steam necessary for softening the clinkers and keeping 
down the temperature of the producer. The air and 
steam are discharged radially trom the central pipe to 
prevent too much travel of the gas to the walls, which 
is the line of least resistance. 

Where practicable, the producers should be elevated, 
and a hopper so arranged below that the ashes may be 
discharged into a car underneath. 





INDUSTRIAL NOTES. 

THE coal crisis is the all-absorbing subject in the 
industrial world at the present time. At no period of 
our industrial history have greater issues been raised, 
or more stupendous forces been arrayed one against 
the other. For two years the National Federation of 
Miners have been able to resist a general reduction in 
the wages of the miners in nearly all the districts 
covered by the federation. The principal exception 
has been in Cumberland, and in one or two districts 
of Somersetshire. Durham, Northumberland, and 
South Wales, which were outside the federation, 
have had to succumb to reductions; in South 
Wales particularly the reduction has been very 
great, under the sliding scale. In the two northern 
counties it was not so great, but it was acceded to 
after a great strike in Durham, lasting over three 
months. In Scotland the reductions have varied, but 
in most instances they have been large. The fact that 
the federation districts have been able to resist any 
reduction up to the present time has bred a certain 
amount of discontent in the districts that have suffered 
the reductions. To such an extent has the discontent 
prevailed, that Durham and Northumberland have had 
to join the federation by the votes of the members, 
and in South Wales a large contingent is in favour of 
joining. So strong has the federation been, that the 
Forest of Dean miners were able to stave off a reduc- 
tion last year and up to the present juncture, though 
now they are on strike against the proposed reduc- 
tion, under notices issued before the recent action of 
the Coalowners’ Association. At the conference held at 
the Westminster Palace Hotel, the resolution passed 
was in favour of 25 per cent. reduction, not in actual 
wages, but 25 per cent. off the 40 per cent. rise which 
the men had obtained, and which was above the 
standard of 1888 generally. The actual reduction is, 
therefore, to a uniform level of 15 per cent. above the 
standard of 1879-88, or equivalent to about 18 per cent. 
on the total wages of the men in all the federation 
districts. 

Pursuant to the resolution passed by the employers, 
notices were given, but these notices did not mention 
the amount of reduction. The employers also passed 
a resolution in favour of the whole matter being re- 
ferred to arbitration. At the conference held in 
Birmingham last week, the men had to consider, 
therefore, first of all the proposed reduction in wages 
of 25 per cent., as per resolution of the employers ; 
and, secondly, the offer to refer the whole question 
to arbitration. The issues were momentous, and the 
representation was nearly complete in so far as the 


Gates are provided, which can be arranged | entire English coalfields were concerned. The result 


around the bottom, to entirely cut off the discharge on| of the deliberations was that the conference, by 


the low side. 


The lower part of the ash chamber is a| enormous majorities, declared against any reductions 
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in wages whatever, and also against submitting the 
question to arbitration. Durham and Northumber- 
land declared against the resolutions, but the repre- 


sentatives of the latter county did not vote on all the 
resolutions. South Wales and Scotland were not re- 
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presented officially at the conference. In addition to 
the two resolutions mentioned, the conference passed 
two others of a rather serious nature, and of a doubtful 


character, as bearing upon the disputes. The first 
was that those districts which did not act with the 








STEAM TURBINE DYNAMO AND ALTERNATOR. 
(For Description, see Page 126.) 





federation at this juncture were to be cut off from the 
federation. The other was that the districts which 
had suffered reductions should forthwith demand an 
advance in wages equivalent, or approximately so, to 
the proposed reductions. The object of these resolu- 
tions was to cut off the coal supplies, and prevent any 
competition by Wales, Durham, Northumberland, and 
the Reottish districts, and also that portion of Staf- 
fordshire which is governed by a sliding scale. The 
policy involved is, no doubt, an arguable one from the 
men’s — of view, but it stretches the line of battle 
over the entire country, and cuts off not only the coal 
supplies to the consumer, but monetary help for the 
men. 


At the meeting of the joint committee of coal- 
owners and representatives of the Miners’ Federation, 
the decision of the Birmingham conference was given, 
when, after some interchange of conversation, Mr. 
Pickard significantly said he ‘‘took it for granted 
that now they had the stern reality of war before 
them.” It — that the total number of persons 
affected, in all the federation districts, exclusive of 
Durham and Northumberland, is 359,909, or nearly 
360,000 persons. The total output of coal from those 
districts last year was 97,294,681 tons. Durham and 
Northumberland number 100,768 workers; South 
Wales, 64,079 ; Scotland, 78,564; and Staffordshire, 
under the Wages Board, 8000. As appearances go, 
therefore, 360,000 will cease work, as compared with 
251,410 who will not be affected, unless, indeed, 
the resolutions of the Birmingham conference are 
seriously adhered to. The total output of the 
districts not affected was last year 78,277,000 tons. 
Unless some modus vivendi is found, a vast army of 
workers will cease work by the end of the present 
week, according to the date at which the usual notices 
expire, and in all the cases by the end of the present 
month. It is uncertain as to what extent the Sailors 
and Firemen’s Union and the Coal Porters’ Union will 
co-operate with the miners, and take part in the 
strike. As a matter of fact, it will not be necessary 
to call out any of these men until such times as coal is 
ab sr by non-union men or by deserters from the 
ederation, unless an attempt is made to bring in coal 
from the districts working to compete with the men 
on strike. The struggle, if entered upon as indicated, 
will be the greatest labour struggle on record, and it 
will test the principle of federation to the utmost. 
All the districts are not equally strong financially, and 
if failure sets in it will begin with the weakest link in 
the chain, wherever that may be found—probably in 
the Midlands. 

The steam coal trade is in a somewhat different 
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position to the house coal trade, and fuel for manufac- 
turing purposes. Wherever there is a large export 
trade, the coal will not come into competition s2riously 
with the home trade, And here it is that Wales ex- 
pects to make a harvest out of the strike. In parts of 
the northern counties also the export trade is in its 
full season, and every effort will be made to carry it 
on as though nothing had happened in the mining 
districts. In some of the coalfields also the output 
has very largely increased since the notices were 
issued, so that the supply is being provided for to some 
extent. For the present the coalowners not under 
contract, and the coal merchants, are reaping advan- 
tages in anticipation of the stoppage, by the higher rates 
charged. The worst sufferers for the moment are 
the very poor who purchase small quantities, the ad- 
vance to whom is 3s. 4d. to 5s. 6d. per ton, purchased 
by the hundredweight. To other consumers the ad- 
vance has been Is. to ls. 6d. per ton only. 





The engineering trades of Lancashire scarcely main- 
tain the slight improvement recently manifested in 
some of the branches. With the exception of some of 
the principal stationary engine builders, most of the 
establishments are only moderately employed, and no 
fresh orders of any considerable weight are being 
placed. Locomotive builders are very quiet. Machine 
tool makers are, for the most part, only kept going 
from hand to mouth, while the boilermakers generally, 
although fairly well employed at present, are not 
securing any great weight of new orders. The general 
run of engineering establishments remain in a condi- 
tion of quietude, with scarcely any prospects of a 
reassuring character for the near future. Along the 
banks of the Mersey the shipbuilding trades are ina 
depressed condition ; very few inquiries are stirring, 
and little work of any consequence is coming Pe 
There are, fortunately, no labour disputes in any of 
those branches of a serious character, so that the de- 
pression is not complicated by strikes, rumours of 
strikes, or threatened reductions in wages. The iron 
trade is very quiet all through; very little business 
appears to be stirring, so much so that even the miners’ 
dispute is regarded almost with indifference. But 
makers and manufacturers are chary just now about 
selling, in anticipation of the probable dearness of fuel, 
which, of course, would send up prices ; indeed, there 
is a tendency to harden up the price already, Buyers 
and consumers, however, show very little anxiety 
about the situation, being probably covered for all 
present requirements. In the finished iron trade there 
is a stiffening of prices. In the steel trade business 
continues very slow, but there is a tendency to 
higher rates. In the nut and bolt trades business is 
quiet, but the coal crisis is considerably interfering 
with these trades. On the whole, Lancashire seems to 
be in an expectant and waiting mood, in so far as all 
branches of the iron and steel trades are concerned, 
until the coal crisis develops. 

In the Sheffield and Rotherham district some im- 

rovement had manifested itself in some branches, 
bes already the coal dispute is causing some anxiety 
because of the increase in the price of fuel. The mari- 
time branches of trade have been looking up recently, 
and there are prospects of continued improvement, 
unless it be checked by the scarcity of coal. The 
rolling mills have been moderately well off for work, in 
anticipation of a probable slackening immediately. 
The cost of material will have to be increased in pro- 
portion to the enhanced price of fuel, which will 
probably decrease production. Great difficulties are 
expected to be encountered in this district if the coal 
dispute assumes the proportions which are threatened. 
The general staple trades of the district, though quiet, 
are not quite so depressed as was anticipated, but 
some branches are in so critical a condition that the 
scarcity and higher price of fuel will affect them ad- 
versely almost immediately. 1n the various districts 
of South Yorkshire the iron and steel trades have 
experienced an improvement, some of the forges and 
mills having started working full time. The chief 
anxiety is now about the supply of fuel, though some 
of the principal firms have large stacks of coal, and they 
~ have been increasing them of late. In Yorkshire the 
anxiety is more acute than in other districts, for the 
miners are said to havea reserve fund of 150,000/., and 
they have not only resolved to resist the proposed 25 
per cent. reduction, or any part thereof, but also to call 
out the men at all the pits, whether notices of reduc- 
tion have been given or not. This resolve is probably 
aimed at the great companies which are engaged in the 
coal trade as well as in the iron and steel trades, so as 
to cripple the latter in their coal supplies until the 
miners’ dispute is settled. By thus acting the men 
think that they will gain an advantage by forcing the 
hands of the employers. 





In the Cleveland district there has not been 
much change in the situation, except that the 
price of No. 3 iron has advanced. If, as at present 
contemplated, the Durham and Northumberland 





men continue at work, Cleveland will not suffer 
much. If, however, Durham should be drawn into 
the strike, matters would instantly change for the 
worse, in so far as labour is concerned. Shipbuilding 
prospects are better throughout the district, and the 
steel trade shows some improvement ; but the finished 
iron trade continues quiet. Singularly enough, the 
ironstone miners appear to be blaming the Durham 
men for not taking part inthe dispute. Last year the 
Durham men were severely blamed for striking, being 
accused of paralysing the Cleveland trade. But the 
times are changed: then the Cleveland miners were 
not in the federation; now they are, and so too— 
nominally at least—are the Durham miners ; but the 
two bodies are not at one on the methods and policy 
of the federation. The ironstone miners have accepted 
the policy of the federation on all points, the eight 
hours included ; the Durham men have not. Hence 
the divergent views as to the present situation. 

There aed been no new developments over the 
notices issued in the northern iron and steel trades to 
terminate the present contracts, with the view of re- 
adjusting the sliding scale asto wages. These matters 
are usually arranged mutually by the North of Eng- 
land Conciliation and Arbitration Board in a friendly 
way, and there is no indication of any rupture in this 
instance. But when the basis which for so long a 
time has regulated the wages of the men is proposed 
to be changed, there is a danger lest divergences 
should arise as to the basis to be substituted, espe- 
cially as it will involve considerable adjustments to 
suit all concerned. 





In the Wolverhampton district the iron, steel, and 
cognate industries have been able to maintain a fairly 
healthy condition, but the advance in the price of Mid- 
land coal has tended to limit business in those trades, 
because of the uncertainty that hangs over supplies and 
prices. Furnace coal had gone up by 2s. per ton last 
week, as compared with the prices of a month ago, and 
this enhanced price will have the effect of crippling the 
operations of the puddling furnaces. The quotations 
for pig iron have been in abeyance, but plates and 
strips found a ready sale at recent rates. Good busi- 
ness has also been done in bars and billets with outside 
dealers. With the exception of the coal dispute, labour 
questions are quiet. 





The condition of trade in the Birmingham district 
has not materially changed. As far as appearances 
go, the coal crisis will not affect the district, inasmuch 
as the pits at the adjoining coalfields at Bilston, Wed- 
nesbury, Tipton, Dudley, Oldbury, and other places, 
employing some 8000 or 10,000 men, will continue at 
work, as they are under the Wages Board. If, how- 
ever, the drop in wages, according to the auditor’s 
report, is insisted upon, those miners may throw in 
their lot with the federation. They have not received 
any notices, nor do they expect any. Wages have not 
been altered since they obtained 4d. per day rise 
three years ago. 





Trade in the South Wales district has, if anything, 
rather improved, and it is expected that the coal dis- 
pute in other districts will be to the advantage of 
South Wales. The shipowners of Cardiff are trying to 
arrange the questions of wages and other matters so as 
to avert a possible dispute over the reduced rates now 
paid, as compared with a year or so ago. A conference 
has been held, and further interviews are to take place 
in order to see whether some mutual arrangement can 
be made. 


at Liverpool, will have to pay a month's wages to 
several hundred men for breach of contract at Hull, 
the men having been discharged in consequence of the 
settlement of the Hull strike of the dockers, 





Last week it looked as though a dispute involv- 
ing some 150,000 workers would take place in the 
boot and shoe industries of the kingdom, but happily 
the terms of a compromise were agreed upon, and the 
whole subject will be dealt with by arbitration. The 
men on strike at Birmingham and Bristol were to re- 
turn forthwith, unconditionally, but without prejudice 
to their claims. The dispute was to be referred to 
arbitration, under the joint rules of the trade. Notices 
of the lock-out to be withdrawn. The Boards of Arbi- 
tration for Birmingham and Bristol respectively are to 
appoint a day for the consideration of the matters in 
dispute, and an umpire is to be ready in case of non- 
agreement. If the local boards do not agree to terms, 
a National Conference is to be called, the party ad- 
judged to be in the wrong to pay the costs of arbitra- 
tion. Sir Thomas Wright, chairman of the National 
Convention of the Boot and Shoe Trades, drafted the 
terms, and stated that if they were not agreed to he 
would resign as president. The men accepted the 
terms offered, and no doubt the conference will settle 
the rest. This is a prudent ending to a threatened 





great dispute, 


The Shipping Federation, it appears by the test case | Pa 








The strike of ship joiners on the Tyne, after lasting 
for six weeks, has terminated in favour of the men, 
the employers having withdrawn the notices of reduc- 
tions in wages of ls. per week. Several grades of 
workmen in the shipyards accepted the reduction, but 
the ship joiners refused to agree. The settlement of 
this dispute, and the decision of the miners in the 
Durham and Northumberland districts not to strike, 
give hopes of a busier time in the Tyne district, and 
also along the whole of the north-east coast. In point 
of fact it appears that provision is being made for the 
transport of seaborne coal from those districts to other 
districts requiring coal for various purposes. 


As a result of the coal trade dispute, the Salt Union 
have given notices to about 5000 men to the effect that 
the workmen must consider themselves engaged from 
day to day only, by reason of the miners’ dispute and 
the probable difficulty in obtaining fuel to carry on the 
work of chemical manufacture. 





PARSONS’ STEAM TURBINE DYNAMO. 

On page 572 of our fifty-fourth volume (November 4, 
1892), we published a report of a test of one of the Hon. 
C. A. Parsons’ condensing steam turbines, driven by 
superheated steam. This test was made by Professor 
Ewing, and showed remarkable economy. Quite re- 
cently another test has been made by Professor A. B. 
W. Kennedy, and has given the wonderful result of 
20.3 lb. of water per electrical horse-power hour. By 
this the steam turbine is placed among the best of the 
engines used in the direct driving of dynamos. The 
machine used in the trial is shown in the engraving on 
page 125, and the following is the text of the report : 


Report ON TRIALS OF Parsons’ STEAM TURBINE 
DyNAMO AND ALTERNATOR. 
19, Little Queen-street, Westminster, S.W. 
May 30, 1893. 

In accordance with the request of Messrs. C. A. Parsons 
and Co., I went to Newcastle on the 12th of April last, 
and spent the two following days in making a series of 
trials with one of Mr. Parsons’ turbo-motors, driving a 
continuous-current dynamo, having an output of 150 units. 

The machine tested was in external dimensions almost 
exactly the same as that tested in August last by Pro- 
fessor Ewing, but by a rearrangement of the plates and 
discs its output has been very considerably increased. Its 
nominal maximum capacity is 150 units when working 
with 120 lb. steam pressure ; but it gave this output with- 
out apparent difficulty at 100 lb. steam pressure, as will 
be seen below. 

As the motor has been so recently described in Pro- 
fessor Ewing’s report, and elsewhere, it is unnecessary 
that I should say anything as to its mechanical construc- 
tion. The particular machine tested had six high-pressure 
single discs, and one low-pressure double disc, the two 
sides of the latter being in parallel. It ran at about 
4500 revolutions per minute. 

The tests made were essentially directed to the deter- 
mination of the quantity of steam used per electrical 
horse-power hour by the motor at different loads. The 
water measurement was carried out by means of a little 
tank holding 3701b. of water (as checked by direct 
weighing). From this tank water was allowed to run 
into a somewhat larger one below it, from which the 
feed-pump drew its supply. The feed-pump itself was 
worked by steam from a second boiler, which also sup- 
plied steam for the air-pumping engine. The boiler used 
for supplying steam to the motor was a small boiler of 
the locomotive type, capable of running only at 100 lb. 
pressure. The boiler was so small for its work that 
there was no cmap 4 in keeping the feed practically con- 
tinuous throughout the trials, and in keeping the water 
level very steady. When running at full power the feed- 
measuring tank lasted only eight minutes, so that it was 
easy to get a large number of points upon the water line 
in oe" a as will be seen on examination (Fig. 2, 
€ x 
The steam from the boiler passed through a series of 
superheating tubes on its way to the engine, these tubes 
being surrounded by the waste gases passing from the 
boiler to the chimney. In all the trials made, except 
where the engine was running light, it will be seen that 
there was a very considerable amount of superheating 
attained in this manner. It is to be regretted that it had 
not been found possible beforehand to make the boiler 
and its connections perfectly steam-tight. There were a 
not inconsiderable number of small leaks taking place, 
the total amount of which may quite well have consider- 
ably impaired the apparent economy of the motor. It 
was impossible for me to take these leaks, such as they 
were, in any way into account, and the water consump- 
tion which I give below therefore includes the whole of 
them, whatever they may have been. I need hardly 
point out that all these errors, without exception, were 
against the motor, and not in favour of it. 

The dynamo which was used in the experiments had a 
continuous current armature, not intended to take more 
than about 120 units, This was the largest power for 
which the boiler could supply steam for more than a very 
short time, and this fact limited the maximum power at 
which any water measurements could be made. The 
whole of the electrical measurements were made by zero 
methods, using a Crompton potentio-meter and standard 
Clark cells. Astandard platinoid resistance of .001 ohm, 
which was sensibly free from temperature error for very 
much larger currents than those which I used, was em- 
ployed in connection with the current measurements. The 
work done by the motor was taken up upon an artificial 
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EXPERIMENTS ON Parsons’ STEAM TURBINE DyNAMO AND ALTERNATOR. 
Heaton Works, April, 1893. 














— } A. B. | Cc. D. E. F. a. 
Duration of trial in minutes .. we eal 35.5 34.0 | 72.0 93.0 1220 | 46 5 7.0 
Mean boiler pressure Ib, per sq. in | 95 8 98.5 97.0 94 6 94.5 | 97.1 97.0 
Corresponding mean temperature deg. F.) 335.2 337 336 334.4 334.3 | 336.1 336 
Actual mean steam temperature close to 
engine .. se << deg. F.| 330.3 331.3 | 356 371 | 401 391 380 
Amount of superheating aa ee tal “a oP | 200 36 6 H 66.7 54.9 44 
Mean vacuum .. a lb. per sq. in | 14.3 14.1 14.28 14.28 13.95 14.11 13.8 
», injection temperature .. eg. F.| 59 63.3 64.4 58.6 70.7 61.7 | 
», hot-well temperature .. ‘a 626 68.9 72.9 75.2 89.8 80.6 : 
»» revolutions per minute.. ? ay 4268 4385 4480 4475 | 4655 4625 4592 
s» current .. oe amperes ae me 105.5 260.3 | 4207 482.5 576.5 
» electromotive force -- Volts} 265.1 267.2 264.9 264.3 | 263.3 254 9 264.7 
» kilowatts .. x es «| Be ae 27.94 68.8 | 110.8 123.0 152.6 
» electrical horse-power .. al a oe 37.45 92.21 148.5 164.9 204 6 
Total water used ee oe 1b. | 370 370 1480 3330 | 6290 2590 | 
‘300 PERCU b= aul 625 653 1233 2148 «=| = 3094 3342 | 
Water per kilowatt hour »9 | ee 44.1 31.2 | 27.9 | 27.2 
| aera | 32.9 23.3 | 2.8 | 23 | 


» electrical horse-power hour 








resistance of spiral wire divided into sections to suit the 
different powers required. 

During each trial the steam pressure and water level 
were noted each time the measuring tank was emptied. 
The temperature of the steam, the vacuum, and the 
speed of the engine were noted at the same time or more 
often. The electrical measurements were made at regular 
intervals of five or ten minutes, according to the duration 
of the trial. 

On the diagrams, page 125, are shown graphically 
the results of six trials of the motor and dynamo, two 
running light (excited only), one at about 28 kilowatts, 
one at about 70 kilowatts, one at about 110 kilowatts, 
and one at about 123 kilowatts. These are lettered _re- 
spectively in the diagram with the letters from A to F, 

Experiment E, at about 110 kilowatts, is the one which 
Tlooked upon as the most important, as it was run at the 
largest power for which the steam could be kept up for 
any length of time. The actual duration of the run was 
just over two hours, in which time 17 tanks of water 
were used. It will be seen from the diagram how very 
uniform both the power and the water were during the 
whole of the run, and having obtained so many points on 
what appeared to be a straight line, it did not appear 
worth while to prolong the trial further. In this trial 
the mean output was at the rate of 110.8 kilowatts, or 
148.5 electrical horse-power. 

The boiler pressure was 94.5 Ib. above the atmosphere, 
and the average amount of superheating was 66.7 deg. 
Fahr. The average vacuum shown by the gauge was 
13.95 lb. per square inch, the pressure of the atmosphere 
being equivalent to 30.3 in. of mercury, or, say, to 
14.86 lb. per square inch. The total water used per hour 
was 3094 lb., which is equivalent to 27.9 lb. per kilowatt 
hour, or 20.8 1b. per electrical horse-power hour. 

It is unnecessary that I should go over in detail the 
figures obtained upon the other tests; they are given 
at full length in the annexed Table. An examination 
of the observed points, shown on the diagram, shows 
that for all four experiments—C, D, E, and F—the 
water consumption was exceedingly regular throughout 
the whole duration of the test. I regret that it was not 
possible to carry on the highest power test (F) for more 
than three-quarters of an hour, but at this power the 
boiler was very uncomfortably forced, and the armature 
also was being somewhat hardly treated. It will be 
noted, however—and this forms by far the best test of 
the accuracy of the water measurements—that the four 
points in the diagram which represent the total water 
used per hour follow very exactly Willans’ law—that is, 
they lie upon one straight line. 

An the two trials A and B (which were made on two 
different days), when the motor was running empty, 
circumstances rendered it only possible to use one tank 
full of water each time. There are, therefore, in these 
cases no such checks afforded as in the other tests by the 
straightness of the water-line throughout the whole dura- 
tion of the trial. The two tests, however, agree with 
each other very well, and the two corresponding points, 
as will be seen, lie very nearly in their proper place at 
the commencement of the line which represents the total 
water used per hour (Fig. 3). 

The amount of superheating appeared to depend to a 
considerable extent, as was natural, upon the work which 
was being done by the boiler—that is to say, upon the 
amount and temperature of the chimney gases. Running 
empty, there was no superheating, or rather, the super- 
heating had fallen to nothing by the time the steam 
reached the engine, close to which its temperature was 
measured. [ have no doubt that there may have n, 
even then, a very considerable amount of superheatin 
given to the steam after it had left the boiler. In tria 
C, which was really made immediately after trial D, the 
superheating commenced at the point at which it had 
reached during D, but it will be seen that after half-an- 
hour it fell toa much lower point, and remained there 
steadily. In trials D and E the amount of superheatin 
rose from the beginning until it attained what appear 
to be a more or less normal amount for the corresponding 
power. In trial F the temperature was still rising when 
other causes (which I have already mentioned) compelled 
me to stop the experiment. After all the other trials 
were ended, I had the motor run up to give an output of 
150 kilowatts, in order simply to see whether it could 
actually deal with this load. It was impossible to keep 
up steam for more than a few minutes under these con- 
ditions, and, therefore, no water measurement could be 
made, but I found that with a steam pressure falling from 


100 lb. down to 90 lb. the motor could drive the armature 
with an output of 152.6 kilowatts, apparently without 
the slightest trouble. The vacuum at this time was 
13.8 1b. per square inch, and the steam temperature had 
only hen tien to reach 380 deg. Fahr. when the machine 
was shut down. The motor was running about 4600 revo- 
lutions per minute, as will be seen from the Table. 

The Table above gives the principal figures, totals 
and means, &c., connected with the seven trial runs. 

It is obviously not necessary for me to point out that 
the figures given in this Table are figures of unusual ex- 
cellence in economy, for they certainly rank among the 
best results hitherto obtained in the direct driving of 
dynamos by condensing machinery. The construction 
of the motors allows the advantage of superheating to be 
carried to the fullest extent, without any chance of injury 
to any parts of the machine, and no doubt this wise use 
of superheating has contributed, to no small extent, 
to the exceptionally good results which have been ob- 
tained. 

Since making the trials of which I have now sum- 
marised the results, I have been able to have special 
experiments made, with a view to determining to what 
extent the superheating has contributed to the result 
obtained. It is not necessary that I should give details 
as to these experiments, but their leading results may be 
summed up by saying that at about 35 electrical horse- 
power the steam used without superheating was the same 
as with superheating, but that the difference gradually 
increased until at 100 electrical horse-power it was about 
8 percent. The working of the boiler did not allow the 
non-superheating experiments to be carried farther than 
this, but if the same law of increase of economy held 
good up to the full power of the machine, its actual 
water consumption, as tested, must have been about 10 
per cent. less than it would have been without super- 
heating—a very notable difference. Of course this 
figure must be taken as only approximate, but it shows 
that even without superheating the motor would show 
very good results. 

I have only further to say that the engine worked 
throughout the trials without giving the slightest trouble 
in any way, either at low or at high loads. The throttle 
valve was full open in each case, and the engine ran upon 
its governor, which appeared to control it in a satisfactory 


manner. 
ALEX. B. W. KENNEDY. 








WATER-TUBE MARINE BOILERS. 


On the Present Position of Water-Tube Boilers as Applied 
for Marine Purposes.* 

By Mr. J. T. MiLTon, Chief Engineer Surveyor to Lloyd’s 
Registry of Shipping, Member of Council. 
(Concluded from page 98.) 

Ir is to be noted that in the Belleville boiler the 
junctions throughout are made with either bolted or 
screwed joints, no expanded joints being used. The tubes 
are simply screwed into the back junction boxes, the joint 
being secured with a thin checknut. The front junction 
boxes are fitted with screwed nipples, over which and 
over the front end of the tube a socket or collar is screwed, 
the joint being also backed up by achecknut. At this 
end of the tubes, therefore, a double thickness of metal 
is exposed between the fire and the water. What will 
appear as a novelty to English engineers is the use of 
malleable cast iron for the junction boxes, which are ex- 
posed to the same pressure as the rest of the boiler, and 
also to a considerable amount of heat. 

It has been stated that the internal surfaces of the 
tubes may be examined from the front ends, and they 
may also be cleaned if necessary. The external surfaces 
are cleaned by means of a steam jet inserted in the spaces 
between the junction boxes. 

The ease with which repairs to these boilers may be 
effected is shown from the fact that a boiler may be shut 
off from the others, emptied, any element disconnected 
by breaking the upper and lower bolted joints, brought 
out intothe stokehold, and any one tube taken out by 
cutting through the screwed socket connecting it to the 
front junction box and unscrewing it from the back box ; 
a new tube and socket can then be inserted, the element 
replaced, the boiler refilled, and steam again raised in 
about six hours, the whole work being done by one skilled 
engineer, assisted by firemen. 


* Paper read before the Institution of Naval . Architects. 








It will be noticed that the boilers previously described 
are composed of straight tubes of comparatively large 
diameter, the designs admitting of more or less perfect 
inspection and cleaning of the whole of the internal 
surfaces. Those remaining to be described are in marked 
contrast, being composed of small tubes in proportion to 
their length, and in only one out of the four are the tubes 
straight, in the other three neither inspection nor cleaning 
of the internal surfaces being practicable. 

The Thornycroft boiler was fully described by Mr. 
Thornycroft at the spring meeting of this Institution 
in 1889. It consists mainly of three horizontal cylin- 
ders, the upper one being the steam chest.* The upper 
is connected to the two lower chests 4 two circu- 
lating tubes of large size external to the boiler casing, 
and by a multitude of small tubes bent into tortuous 
curves within the casing, these small tubes forming the 
heating surfaces. Inthe external rows these tubes are 
placed side by side in contact in order to protect the casing, 
while the inner rows are similarly placed side by side 
to form a continuous arch over the fire, and to compel the 
products of combustion to pass uniformly around the other 
tubes forming the heating surfaces. A peculiarity of this 
boiler is that all the tubes enter the upper halt of the 
steam chest. The tubesare lin, and 1} in. in diameter. 
The working water-level is such as to permit the upper 
chest to contain a considerable quantity of water. ‘The 
tubes being so small in diameter, the evaporation in them 
renders the density of the mixture of water and steam 
they contain so much less than that of the water, which 
is without admixture of steam, in the external circulating 
pipe as to cause a “— circulation even through the upper 
or highest tubes. The water brought over by the tubes 
is separated from the steam by means of the baffle plates. 

The products of combustion enter the lower parts of 
the spaces between the tubes, and traverse nearly the 
whole length of the tubes in the direction of their length. 
It is difficult to see how the outside of the tubes can be 
freed from soot and the lower parts of the spaces between 
the tubes from an accumulation of ashes and dust. These 
points, combined with the impossibility of examining 
them internally and the difficulty of localising any tube 
which may become defective, and of renewing it when 
discovered, will, it is thought, prevent the introduction of 
this boiler for use in ocean-going steamers, but the results 
obtained by it, as regards its evaporative power in pro- 
portion to its weight, combined with its evaporative 
economy in proportion to the fuel consumed, show how 
eminently suitable it is for purposes where enormous 
power is of more consequence than very prolonged efli- 
ciency. Particulars of these results may be found in the 
references quoted, and also in Mr. Thornycroft’s paper 
read at the Institute of Civil Engineers. 

A modified form of this boiler, containing two fire 
grates, has been proposed by Mr. Thornycroft, in which 
there are one upper, or steam chamber, and three lower 
water chambers, the centre and largest of these being 
between the two fire grates. 

Fig. 6, reproduced from The Engineer of July 15, 1892, 
represents a cross-section of the Normand boiler, which 
is seen to present some of the features of the Thornycroft 
boiler. ere are the same three horizontal cylindrical 
receivers, the upper being a steam chest and the two lower 
being water chambers, the main point of differencs being 
that all the heating tubes are connected to the lower half 
of the steam chest instead of to the upper half. There 
are in this boiler external circulating tubes placed at 
both ends instead of at one end only as in the Thorny- 
croft boiler. A reference to the sketch will show that 
while the shapes of the heating tubes are different from 
those in the other boilers, considerable trouble appears to 
have been taken to prevent any of them from being 
straight. 

Fig. 7 shows a cross-section, &c., of the Du Temple 
boiler, as fitted in torpedo-boats. This also bears some 
resemblance to the two former boilers, but there are some 
important differences. Like the Normand boiler, there 
are two external circulating tubes at each end connecting 
the upper with the lower chambers, and the heating 
tubes also enter the upper chamber along the bottom half, 
These heating tubes are of small diameter, and of the zig- 
zag shape shown, and have the peculiarity of having 
their lower portions made of reduced diameter. The 
water chambers are made of comparatively small cross- 
section, but they are fitted throughout their length with 
doors, which give access to theirinteriors. The fire grate 
is situated between brick sides, so that the whole of the 
length of the heating tubes is above the level of the fire. 
The products of combustion rise straight up from the fire 
between the tubes, so that the direction of motion of the 
gases is across the length of the tubes instead of along it, 
as in the Thornycroft boiler. 

The Yarrow boiler is represented by Fig. 8, which 
is reproduced from ENGINEERING of January 16, 1891. 
In this boiler also there are one upper and two lower 
horizontal chambers, connected by two circulating tubes 
external to the casing, and by a number of small heating 
tubes which, in this case, are straight. In the smallez 
boilers the upper chamber is made in halves, bolted 
together, to enable the upper half to be removed. The 
lower chambers are each made with a flat side, forming a 
tubeplate, the lower portions being of semi-cylindrical 
form, bolted to the tubeplates. By removing these parts 
the tubes are accessible from both ends, and, being 
straight, they may be examined and cleaned as well as 
their small diameter will permit. The outside of all the 
tubes also may be cleaned from soot, &c., the casing 
being made portable to permit of this. The fire grate 
is placed between the lower chambers, and the products 
of combustion pass between the tubes on their way 
to the chimney, their direction of motion being across 








* See ENGINEERING, vol. xlvii., page 402, 
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the length of the tubes, as is the case inthe Du Temple 
iler. 
In both the Yarrow and Thornycroft boilers the heat- 
ing tubes are made of seamless steel. In some cases they 


Total heating sur- | very great indeed, and served not only to mark the pro- 
face ..  .. 100 sq.m. = 1076 aq. ft. | gress in naval architecture and marine engineering, but to 
Section of chimney 5 5 = 10.2, | emphasise the vast strides made in the trade during the 
Lagrafel Boiler. | course of 40 years. It struck me that it would be both 


i i i i ting if I attempted to give a sketch 
have been galvanised. Seamless tubes are used, not so Grate surt: oe ©~=—Beqsm. = 85.009. ft. instructive and interes emp’ ; I 
much on account of their strength being greater than that Tubular ieee ae 7 7 » = 10 | of the rey of —— a with the Conti- 
of lap-welded tubes of the same diameter and thickness, | Plate heating surface .. 33 , = 36 4 | nent and the development of the same. 
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as to insure freedom from small local defects in the weld, 
which, although not materially impairing the strength, 
may, by reason of the less thickness of sound metal they 
present, permit a small amount of corrosion to perforate 
the tube, in which, of course, even a minute pinhole, per- 
mitting the escape of steam or water, will necessitate the 
removal of the tube. 

A combination of water-tube and ordinary smoke-tube 
boiler is now being tried by Messrs. Anderson and Lyall 
of Glasgow. In this boiler the water tubes are placed 
over the fire, and receive the fullest heat of the products 
of combustion, which, after entering a combustion cham- 
ber, pass through the smoke tubes which are surrounded 
by water. In this form of boiler the ordinary furnace 
flue is dispensed with, and the casing of the part of the 
boiler containing the tubes is of considerably smaller dia- 
meter than the shell of an ordinary boiler containing the 
same heating surfaces, so that thinner plates and less 
weight both of boiler and water are needed. The makers 
have at present only made one boiler on this plan, and 
they are now engaged in making experiments with it to 
determine the most advantageous proportions for the 
various parts, with the view of adopting the plan for 
marine purposes. 

The experiences given in the paper as to the time 
during which some of the boilers have been in use, and 
the fact that their use is extending amongst those most 
familiar with them, show that so far as safety is con- 
cerned water-tube boilers can be made satisfactory. The 
point upon which many will wish for information is that 
of their economy as steam raisers on ordinary service. 
Unfortunately I am unable to supply this information. 

In the paper to which reference has been made, how- 
ever, some information will be found as to the efficiency 
of the Thornycroft boiler, and I am indebted to Mons. 
D’Allest for some information given in the Appendix 
as to the results of trials made upon the Lagrafel and 
Lagrafel-D’Allest boilers by Mons. Taton, a French 
naval engineer. 

In each case of these trials the coal used was carefully 
weighed, the firing being regulated to burn 50, 75, 125, 
and 150 kilos. per hour per square metre of the grate area. 
The feed water was measured, and it was noted that 
there was practically no water (priming) carried off with 
the escaping steam. The results with the modern form 
of the boiler show a very good efficiency, and if such re- 
sults can be obtained in ordinary working with water- 
tube boilers, the higher pressures they will admit of 
should lead to more economical result. being obtained. 


APPENDIX, 


Results of Experiments Made at Marseilles with Lagrafel 
and Lagrafel-D’Allest Boilers, under the Direction of 
Mons. Taton, Engineer of the French Navy. Particu- 
lars of Boilers. 

Lagrafel-D’ Allest Boilers, 
Trials Nos. 1, > : 
8, 5, and 6, Trial No.2. Trial No. 4. 
Gratesurface .. 38.38q. m. 2.86 sq. m. 4 sq. m. 
= 35.98q. ft. = 30.86q. ft. = 43 sq. ft. 
Proportion of grate 


to heating surface ws ws vs 
Tubular surface .. 96.7 sq. m. = 1040 sq. ft. 
Piate heating sur- 

face be se is ‘ee, 

















Lagrafel-D’ Allest Boilers. | Lagrafel Boilers. 
No.1. | No.2 No. 3. No.4. | No.5. | No. 6. No. 7. No. 8. No. 9. 
Duration of trial] 6 hours 6hr.45min.} 6hours | 6hours | 3 hours | 3 hours 6 hours. 8 hours 3 hours 
Weight of Car- | . 
diff coal burned | 


during the trial] 1008 kilos. | 1430 kilos. | 1512 kilos. 1800 kilos. | 1224 kilos. | 1512 kilos, | 1512 kilos. | 756 kilos. | 1008 kilos. 
Weight of Car. | 
diff coal burned | 


r hour --| 168 , 211.8 ,, 22 =, 300 ,, 408 ,, 604 —,, 252 +, 22 ( 336g, 
Weight of Car-| =366ib, | =4671b. | =5551b. , =661ib, | =8991b, | =1111 1b, | =5551b, | =5551b. | =7401b, 
diff coal burned | 
per yenees | | 
metre of grate { | i | ‘ 

er hour ‘ -.| 50.45 kilos. 74 kilos.| 75.67 kilos.| 75 kilos. | 122.5 kilos 151.35 kilos.| 75.7 kilos.| 75.7 kilos., 100.9 kilos, 
Weight of ashes, | | 
&a, as es oO . | M6,, 233 o 153, |} lus , 1938.7 4 
Water —evapo- | | 
rated during | eee . | . 2 , , 
the trial ..{10,760 litres 13,700 litres |13,970 litres 16,150 litres) 9820 litres | 13,230 litres] 19,170 litres) 4110 litres | 6580 litres 
| 


Water evapo- | | | i 

rated per hour 1,708 ,, /|2,020.6 ,, | 2828.3 ,, | 2,601.6 ,, | 82733 ,, | 4,410 ,, | 1,695 ,, | 1870 ,, 2193.3 ,, 
Water evapo-| =39521b. | =44751b, | =49111b. | =5933 1b. | =72161b. | =97221b. | =373861b. | =3020)b, | =4835 Ib. 
—< uare | | 

metre of heat- | } | i — : 
ing surface ..| 17.93 litres| 20.29 litres} 23.28 litres) 26.91 litres) 32.73 litres) 44.1 litres} 16.95 litres| 13.7 litres | 21.9 litres 
Water —_evapo- | 

rated per kilo 

of coal .. --| 10.67 , | 9.58 5, : 
co: ~ ee 25 deg. C. | 25 deg. C. |21.5d 
of feed .. = 77 deg. F. =77 deg. F. | =70.7 


993, | 897, | 802, | 8&75,, |. 672 », | 5.43 5 | 6.526,, 
eg. C. 27 deg. C. = /20.5 dg. C. =|21 ~ C. =|22 deg. C. =| 22.5 deg. C.|23 deg. C. = 
de. F. 80.6 deg. F. | 68.9 deg. F.| 69.8 deg. F. | 71.6 deg. F. | =72.5 dg. F.| 73.4 deg. F. 























Temperature 1 | Ye ‘= = = deg. = |148deg.C.= 
148 deg. C. | 148 deg. C. | 148 deg. C. 148 deg.C. = '148 deg. C. = |148 deg. C. =] 148 deg. C. =| 148 deg. eg. C. = 
a evapore:t = 208 des. F.| =208 deg'F. = 298 deg. F.| 298 deg. F. | 298 deg. F. | 208 deg. F. | 298 deg. F. | 298deg. F. | 298 deg. F. 
= apora : ion | 
rom and at j 
212 deg. tee 12.48 | 11.14 | 10.8 104 9.4 10.24 77.8 6.34 7.62 
Total heating surface .. 100 sq.m. = 1076 8q. ft. | The first ship built by Messrs. Charles and William 
Section ofchimney .. 95 , = 102 ,, Earle was the Minister Thorbecke, a screw steamer of 
Proportion of grate to 258 tons register and 60 nominal horse-power. Her 


ae... ats length was 130 ft., breadth 22 ft., and depth 10 ft. ; and 
Trials Nos. 1, 2, 3, and 4 made with the Lagrafel-D’Allest her engines were geared and had two cylinders 30 in. in 
boilers, and Nos. 7, 8,and 9 with the Lagrafel boilers, were made | diameter by 38 = stroke. She carried only 70 tons of 
an rae oe Pe. SA, ee Ser ee OS | cargo, and had plain accommodation for eight passengers 
: |in a deck house, measuring 31 ft. long and 13 ft. wide ; 
| she was launched " ov = 1853, and ere emplo _ 
STEAM COMMUNICATION WITH THE in the conveyance of goods and passengers between Hu 
|and Harlingen, her — being about 8 knots per hour. 
CONTINENT PAST AND PRESENT.* The vessel sagen unching was the Chelmsford, of 
By A. E. Seaton, C.E. 1635 tons register, and 650 nominal horse-power. Her 
WHEN first invited to read a paper before this impor- length is 300 ft., breadth 34 ft. 6 in., and depth 16 ft. ; 
tant Congress, my firm was just launching a steamer for and her twin-screw —- are of the triple-expansion 
the new passenger service between Harwich andthe Hook type, each set having cylinders 26 in., 394 in., and 61 in. 
of Holland, which was larger, faster, and superiorin every in diameter, and 36 in. stroke. This ship has accom- 
way to anything engaged in the service between this modation for 230 first-class ae tad ealbee 
country and Holland. On that occasion I was reminded fitted up in a luxurious manner, and her 8 is over 18 
by one of our oldest steamship owners in the Port of Hull knots per hour. . 
that the first vessel buils by the founders of the business Prior to the sehen of steamships as a means of 
now carried on by Earle’s Shipbuilding and Engineering communication with the Continent, the trade was carried 
Com , Limited, Hull, was for service between Hull on chiefly with brigs from Hull and other north-east 
and aed; the difference between the two ships was coast ports, with sloops between Harwich and Holland, 
— | and with fast-sailing sloops between Dover and the North 
= 4. read before the International Maritime Con- | of France. In the West of England communication was 
gress, London Meeting. generally by schooners, 
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WATER-TUBE BOILERS. 
(For Description, see Page 127.) 


—— 























a 
OF { | TTT 


\SSg5 05.6 








In the Hull and Rotterdam trade were several hand- 
some brigs, one firm, Messrs. W. and C. L. Ringrose— 
owning eight of these ships, each of which performed on 
the average about 15 or 16 voyages per annum, so that the 
average sailings were about twice a week. The passenger 
accommodation was only small, as that traffic was very 
limited. They carried, however, from 400 to 500 tons of 
cargo, and maintained the service with a fair degree of 
regularity. Somewhat similar vessels were employed in 
the Hamburg trade. 

Communication between Hull and Hamburg by sailing 
brigs was displaced about 1840, and in 1843 we find the 
Helen MacGregor, a paddle steamer of 665 tons gross, 
and 218.4 ft. long, 26.2 ft. beam, and 16 ft. depth of hold, 
with engines of 230 horse-power, was placed on the station 
and kept up the service in company with the Transit, of 
203 tons and 140 horse-power (built in 1831), and other 
similar steamers for many years. This trade is now 
carried on by screw steamers, of which the Bruno is an 
example; she is 841 tons register, 232 ft. long, 30 ft. 
beam, 15 ft. 6 in. depth of hold, and has triple-compound 
engines of 170 nominal horse-power, having cylinders 
= hrge — in., and 57 in. 7 gen bed 33 in. stroke. 

speed on service, un iti i 
es tote, er favourable conditions, is 


The trade between the Humber and the Continent is 











very extensive both in passengers and goods, but more 
especially the latter. The first steamer to do service 
between Hull and Rotterdam was the Seagull, a paddle 
steamer. 

She was closely followed by the Camerton and the 
Swanland, the latter being a screw steamer, built at 
Glasgow by Napier and Crichton in 1850; she was 120 
horse-power, and had geared engines. In her day she was 
thought to be a fine specimen of naval architecture. It is 
interesting to note that this ship still continues to run 
from Hull to Holland, but in 1860 she was lengthened 
30 ft., and in 1881 was fitted with direct-acting compound 
engines, having cylinders 22 in. and 40 in. in diameter by 
24 in. stroke. 

The European, a steamer of the same age and in 
the same trade, has even a more interesting his- 
tory. She was originally 435 tons gross register, and 
171.3 ft. long, 24.9 ft. beam, and 14.4 ft. depth of hold, 
with engines of 140 horse-power. In 1875 she was 
lengthened 25 ft. and her — geared engines replaced 
with ordinary compounds 23 in. and 44 in. in diameter 
by 27 in. stroke, with a working pressure of 701b. In 
1890 these engines were fitted with new cylinders on the 
quadruple system, and are now 14 in., 21 in., 29 in., and 
44 in. in diameter by 27 in. stroke, with a working pres- 
sure of 180lb. Her cargo-carrying capabilities have 





been increased with each alteration, and now her speed 
is rather better than it was originally, and the consump- 
tion of fuel in the round voyage is small. The latest 
addition to the Hull and Rotterdam fleet is the Victoria, 
a screw steamer of 650 tons, built in 1892; she is 230 ft. 
long by 26 ft. 6 in. beam by 14 ft. 7 in. depth of hold; 
she has triple-compound engines of 170 nominal horse- 
power, and attains a speed of 15 knots, under favourable 
circumstances ; she carries about 600 tons of cargo, and 
has a fair amount of passenger accommodation. 

The chief passenger service from the Humber to the 
Continent is vid Grimsby 7 steamers owned by the 
Manchester, Sheffield, and Lincolnshire Railway Com- 
pany. This service commenced in 1855 with screw 
steamers of about 500 tons ~ a one of these, the 
Lord Cardigan, being 170 ft. long, 26.8 ft. beam, and 
15 ft. depth of hold, and having engines of 80 nominal 
horse-power. The vessels on this route gradually in- 
creased in size, so that in 1864 the Sheffield, a paddle 
steamer of 560 tons, was placed on the station. A few 
years afterwards, however, the company reverted to 
screw ships, and have since used them exclusively. The 
passenger and goods trades have both increased, and kept 
pretty much the same proportion as at the outset; con- 
sequently the steamers employed in this traffic can carry 
good cargoes, have good and extensive accommodation 
for passengers, together with moderate speed. The 
Lutterworth, one of the latest additions, is a ship of 
1002 tons, 240 ft. long, 32 ft. beam, and 14.8 ft. de th of 
hold, with triple-compound engines of 165 nominal arb 
power, having cylinders 22 in., 35in., and 57 in. in dia- 
meter by 42in. stroke Her speed, under favourable 
circumstances, is 13} knots. She has accommodation for 
36 first-class passengers, and good accommodation for 
second class and third class, besides which she can carry 
a cargo of 900 tons deadweight. This railway company 
has a regular service from Grimsby to Antwerp, to 
Rotterdam, and to Hamburg. 

Goole likewise has a gi service of steamers to the 
Continent, chiefly to Hamburg and Rotterdam. They 
maintain a speed of from 12 to 14 knots, carry good 
cargoes, and have a small amount of passenger accommo- 
dation. Their outward cargo is principally coal, but 
they take a large amount of machinery and general goods, 
especially to Hamburg, and bring back, in addition to 
heavy goods, very large quantities of fruit and vegetables, 
yeast and butter. The steamers running from this port 
are all owned by private companies, but they receive 
the fostering support of the Lancashire and Yorkshire 
Railway Company, and the Aire and Calder Navigation 
Company. 

Steamers were originally employed in the trades where 
the passenger traffic was largest, as the amount of cargo 
the early boats could carry was small, and their expenses 
were so great that they could not compete in the con- 
veyance of goods with the fast sailing vessels. It was 
not until the steam engine had commenced to show de- 
creased consumption of coal and weight that steamers 
could engage in the carrying of goods as well as pas- 
sengers. The introduction of iron for shipbuilding pur- 
poses soon admitted of great changes in the dimensions 
and capabilities of the steamers employed in these short 
trades ; greater length and finer lines became possible, and 
the capacity for weight-carrying was increased very 
materially, so that eventually communication between 
such ports as Hull and the Continent, Dover and the Con- 
tinent, and Southampton and the Continent, was almost 
entirely conducted by steamships. The London trade 
with the Continent was also very considerable, both in 
passengers and goods, communication between that port 
and Antwerp, as well as Rotterdam and Hamburg, being 
made by steamers at a very early date. 

Taking the period when the steamer packets first began 
to monopolise these trades—viz., from about the year 
1850—the average vessel was about 270 tons register, and 
her length about 180 ft., breadth 22 ft., and depth 11 ft., 
and her speed on service about 10 knots. On the Dover’ 
and Calais route they were rather longer, and their speed 
two to three knots faster. 

The accommodation for passengers was also very much 
improved, and attempts were made to beautify the 
saloons by carving and gilding. It was, however, on the 
whole, judged by the standard of to-day, very tawdry and 
rough. The conveniences for passengers, too, were of the 
simplest, and not so good in some instances as is now pro- 
vided for third-class passengers in ocean-going steamers. 
The horrors of the Channel passage were not mitigated 
by very much to please the eye or to ease the senses. The 
fact that the passage was performed regularly and at a 
fixed time, and, moreover, in itself, was not a long one, 
was the only saving circumstance. 

The speeds, which to us are less than moderate, were 
high in comparison with the average passages of the sail- 
ing vessels, although some of the latter with a good and 
favourable wind could beat the best performances of 
their successful rivals, the steamers, but it was in the 
average performance that they so signally failed. 

For Channel communication the dle-wheel was 
universally employed, and to this day it holds its own in 
the Dover eo Calais, the Folkestone and Boulogne, 
Dover and Ostend, Newhaven and Dieppe, and Queens- 
borough and Flushing routes. Even Southampton did 
not give up the paddle-wheel as early as it might have 
done, but when it did so, and fully appreciated the 
advantages of the screw, the companies on were not 
slow in improving the speed of their ships and the com- 
fort of their passengers. Nodoubt the route from Dover to 
Calais has been used for passenger trafficeversince there was 
communication between these islands and the Continent, 
and from the time of the Romans downwards there has 
been more or less of a regular service. The proximity of 
Dover to the Continent must always make it a favourite 
route for passengers. It was not, however, until railways 
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were established to that port that the goods traffic was | It is therefore impossible to determine beforehand the 
considerable, consequently the service was performed by | proportion, either by volume or weight, corresponding, 
fast-sailing cutter yachts, generally called hoys. The | for any kind of sand, toa given quality of mortar; for, 
first steamer placed on this route to compete with these | on the contrary, the proportions should be very different 
sailing vessels was the Rob Roy, built in 1818 by Wil-| according to the sand employed. Having made with one 
liam Denny, of Bumbarton, and engined by David! sample of cement and two kinds of sand, one coarse and 
Napier. She was of only 90 tons burden and 30 nominal | the other fine, two series of mortars with progressively 
horse-power. Her speed was probably only about 7} or | increasing proportions of cement, the author ascertained 
8 knots per hour at best ; but she was, of course, able to| the resistances to compression of all these mortars after 
perform the passage when the wind was contrary, and | immersion for five months in sea-water, and calculated 
on the average she did the voyages better than her sailing | from these results the proportions of cement, for each 
ones although in fine weather and with favouring | class of sand, corresponding to certain intermediate 
winds she would very likely be beaten by them. strengths of mortars, which are given in the following 
The service of steamers appears ie to have been! Table: 
carried on in a half-hearted way, inasmuch as we find 


that as late as 1856 the Dover Mail Steam Packet Com- PROPORTIONS OF SAND AND CEMENT IN Mortar For SEA Works, 





advantages in the use of a particular sand. Lastly, it is 
expedient, in these laboratory experiments, always to 
weigh the sand and cement, so as to avoid sources of 
error due to the different amount of settlement of these 
materials in the measure when estimated by volume. 
Manufacture of Mortars on Works.—Assuming now 
that the best sand, and the best proportions by weight, 
for a given work have been Souk by experiment, the 
combination of the sand and cement has to be effected. 
It would usually be awkward to weigh the sand on the 
works; but in order to continue its measurement by 
volume, the weights determined by the preliminary ex- 
riments must be expressed in volumes. The weight, 
owever, of a unit of volume of the same sand varies 





ar were content to purchase from the defunct Star} —— SS ee ‘er 
Steam Packet Company the paddle steamer Jupiter, of | Resistance to compression after five months, 
265 tons burden (constructed in 1849), which was 165 ft.| jin sea-water, lb. persquareinch .. ..| 500 | 


! | | 


| | 
1000 1500 , 2000 | 2500 | 3000 | 3500 4000 , 4500 . 5000 





long, 18 ft. beam by 9 ft. deep, and had engines of 80 


| 


nominal horse-power and a speed of 14.3 knots under Weight of cement to be eo sand 0.09 0,15 H 0 20 | 0.25 0.29 0.35 | O41 0.50 | 0.62 0,82 


with a weight I of sand to 


f : : : : 
avourable circumstances, she being built for and pre wie ae eee Aine’ | 
i 


viously engaged in the trade between London and 


| | 








oceetaiedl strengths a | O21 0.34 0.45 0.54 0.63 | 0.73 | 0.86 | 1.04 | 126 | 1.58 
. | j | 
The P.S. John Penn, another steamer built for this! volume of cement to be mixed (coarse sand) 0.10 0.16 0.22 | 027 «60.33 0.39 | 0.46 | 0.56 | 0.69 | 0.92 
eon — m4 — larger, being 172 ft. long, 18 ft. 8in.| with a volume I of sand to | | 
am, and with a draught of water of 6 ft. 9 in. ; herdis-} attain the corresponding | ira 
placement was of 280 tons, and her engines of 150 nominal strengths* . oe .. (fine » | 0.20 | 0.34 0.44 | 0.53 0.62 0.72 | 0.84 1.02 | 1,24 1.56 





horse-power, the cylinders being 46 in. in diameter by 
50 in, stroke ; her speed on trial trip was 15} knots, and 


her service speed under favourable conditions about | ©¢™ent, 120 1b. ; coarse sand, 134 Ib. ; fine sand, 118 1b. 





14 knots. Tob, — These figures show that it was necessary to use about 
(Zo be continued.) twice as much cement with the fine sand as with the 

coarse, to obtain the same strength of mortar. It follows 

MORTAR FOR SEA WORKS. that the determination of the proportions of mortars by 

Choice of Sand and Proportions of Cement for analogy from those which have been made in other places, 
Mortars in Sea Works.* with other sands, must be avoided. Each engineer, 


By R. Fanet, Director of the Laboratory of the Ponts | Sierolore should sbeoitty ar et cee a 
3) y ? 

et Chaussées at Boulogne. cement to mix with it, to insure the most economical 
Importance of a Good Proportion of Cement.—A good | manufacture of the mortar satisfying the requirements of 

proportion of cement in mortars for sea works is as im-| the masonry for which it is destined. 
a as the quality of the cement; and often accidents| Qpoice of Proportions.—The plan sometimes adopted of 
1ave been attributed to the use of bad cements ; whereas determining the best proportions corresponding to a 
their real cause was the insufficient proportion of cement. given sand, by measuring the interstices in the sand, and 
Accordingly, proceeding on the assumption that only the | calculating the weight of the cement, in the form of a 
best cements are employed, it is necessary to consider | paste, capable of exactly filling them, is defective, and 
what are the most suitable proportions of sand and| even dangerous by affording a visionary security. The 
cement for sea works. Not only, however, is the same] volume of the interstices of any sand is, indeed, variable 
mortar not suitable for various kinds of work, nor even according to the dimensions of the measure employed 
for different parts of the same masonry structure, but the | and the manner in which the sand is putin. Still more 
proportion also of a particular cement, which should be| must the total volume of the intervals separating the 
mixed with a given quantity of sand to form a mortar of | grains of sand in a mortar be very different from the 
a certain quality, varies within very wide limits, accord-| volume of the interstices in pure sand, in whatever man- 
ing to the nature, and especially the size, of the sand | ner this latter may be measured. Moreover, various ex- 
used. Experiments made by the author at the Boulogne! periments have proved to the author that, even with 
Laboratory prove that the influence of the size of the] sands having the same weight per unit of volume when 
sand is much greater than commonly supposed. + measured under identical conditions, and consequently 
Influence of the Composition of the Sand.—The sands | having the same volume of interstices, the mortars ob- 
found in nature are generally composed of a mixture of | tained by mixing the same quantity of cement with the 
grains of very graduated sizes, and are wholly dissimilar | same volume of these sands are far from possessing the 

to the uniform sands, of different sizes, obtained by sort- | same qualities. 

ing a mixed sand by a series of sieves in order of sizes.} A convenient and more certain method is to make a 
To reproduce, as nearly as possible, various natural sands, | certain number of samples of mortar, with increasing pro- 
different proportions of three sizes of sifted sands, with | portions of cement, out of the sand and cement at hand, 
large, medium, and fine grains respectively, were mixed | so as to test these mortars with reference to their 
together. Mortars were then formed with the same pro- special destination. For instance, in the case of very strong 
portions of a particular cement and the different mixtures masonry, the trial mortar would be subjected to tests after 
of sand ; and the differences found, by comparative ex-| 9 period sufficient to develop its full strength ; and the in- 
periments, between these mortars are given in the follow- | creasing resistance resulting from the increase in the rich- 
ing Table: ness of cement would indicate the advantageous limit in 
Proportionate Volumes of 1 Cement, 1Cement, | the proportions. If it was important to obtain a mortar 
Sand and Cement. 6 Sand. 3 Sand. through which water could not percolate, the mortars 
Volume of mortar ——? would be subjected to special tests to measure their per- 
from a volume I of sand 0.940 to 1.030 0.970 to 1.180] meability ; and the choice of the ea would be 

t. 


Weight of cement in 1 cubic guided by the results obtained. Lastly, if it was specially 
yard of mortar... ... 410 to 450 Ib. 710 to 870 lb, | desired to construct masonry capable of resisting the 
Absolute volume of solid chemical action of sea water, the trial blocks would be 
matters (cement and sand) immersed in sea water, and their behaviour according to 
contained in a volume I their richness in cement would be observed. In these ex- 
_of mortar ... s+ | «+ 0,570 to 0.737 0.565 to 0.728 | periments it would be well, if time permitted, to use fair- 
Volume of spaces remaining sized masses of mortar, so as to mix and immerse it 
ina volume I of mortar under as nearly as possible the same conditions as in 
afteritwasdried (porosity) 0.145 to 0.330 0.093 to 0.210 | actual practice. As, however, the various trials gene- 
Resistance to compression rally necessitate a fairly long lapse of time before trust- 
after immersion for a year worthy results can be obtaiued, it is always advisable to 


in sea water, lb. persq.im. 425 to 1490 1060 to 3700 examine the mortars when fresh, with reference to the 
Similar divergences are observed in comparing mortars distribution of the different elements of which they are 
formed by a certain weight of cement mixed with the same | Composed. The author, indeed, in a recent paper, showed 
weights of different mixtures of sand. that it was easy to determine the absolute volumes of the 
cement, the sand, the water, and the voids, in the unit 


Proportions of Weight of 1 Cement, volume of any fresh mortar, and that a comparison of 
a] « ’ 

Sand and Cement. 3 a? their relative vabent often gave useful indication of the 

Weight of c oe b. future quality of the mortar. * ; . r 
— bi wire ye —o " Whatever may be the quality investigated in the trial 
aera sh acy oT Aa 670 to 850 mortars, whether resistance, permeability, &c., or any 
Absolute vo! pa ge Pent function of the four elementary volumes enumerated 
———- = I a ) contained 0.580 . above, it is convenient to represent the results graphically 
Voh mthigs es of mortar... 580 ,, 0.734 by a curve indicating the variation in this quality accord- 
ol po we ere espe ” ing to the proportion of cement in the mortar. By this 
ncbice dried ” es” ter it 0.03 means, the divergencies due to errors in experiment will 
Resist ried. (Porosity — 030 ,, 0.190 be eliminated, and it will at the same time be possible to 
ORIETAROS >  iommeaiee ter read off the diagram the qualities of all mortars inter- 
oie toll, : ays months ee mediate between those experimented on. A comparison 
cae 0 man y immersion for of such curves corresponding to different sands, as well as 
three months in sea water, the various prices of the mortars investigated, would per- 


pounds per square inch =... 1140 ,, 4400 mit, if the opportunity occurred, to choose between the 


various sands available, and might even reveal important 


* Paper read before the International Maritime Con- 
gress, London Meeting. ; 

+ Annales des Ponts et Chaussées, September, 1892. * **Sur la Compacité des Mortiers Hydrauliques.” 

t~ These proportions have been calculated on the as-|R. Feret. Annales des Porits et Chaussées, 1892 (2), 
fumption that the cement weighed 120 lb. per bushel, page 5; 











“* These volumes have been deduced from the weights by assuming that the weights of the materials per bushel were as follows ; 


greatly according to the size of the measure used, the 
method of putting the sand in, and especially its damp- 
ness, as shown by the following te made with 
more or less damp sand from sand dunes : 





| 


Weight of Water Wetting | | 
a Weight 100 of Sand. 0 0.5 | 1 


foe tet | 
Ib. | Ib. | Ib. Tb. ib, Ib. | Ib. 
Weight of 1 bushel of sand| 116.8 | 105.0 99.2 97.2 96.9 96.9 101.4 
a dry sand in 1 | | | 
bushel of wet sand —../ 116.8 104.5 98.2,95.3 94.1 92.3 92.2 
1 t ‘ 














Consequently, if account is not taken of these condi- 
tions, serious errors may be made in the proportions of the 
mortar. For similar reasons the cement should be 
weighed, and not measured ; and the operation is simpli- 
fied by its delivery from the makers ready weighed in 
sacks or barrels. 

The proper course for making mortar on the works is 
briefly as follows: (1) To institute preliminary experi- 
ments for selecting the best sand available, and ascer- 
taining the best proportion by weight of cement to mix 
with this sand, (2) To calculate from these proportions 
the weight of sand corresponding to one, or several sacks 
(or barrels), of cement. (3) To measure, under the same 
conditions as on the works, the weight of a known volume 
of sand, and deduce the volume of sand which should be 
mixed with a suitable number of sacks or barrels of 
cement. (4) To repeat frequently this measurement 
through the whole period of the works, so as to kee 
account of possible changes in the condition of the sand, 
and make the necessary corrections in the volume of sand 
to be employed, so that the real proportions of the sand 
and cement used may remain constant. If the successive 
supplies of sand are sufficiently homogeneous to render 
the moisture the sole cause of variations in weight, the 
volumes of sand to be used, according to its varying 
degrees of dampness, may be determined once for all at 
the outset of the works, and the moisture in the sand 
merely determined from time to time from its loss of 
weight on being dried. 





Stream YacuT Rack.—On the 10th inst. an interesting 
trial of speed took placé between the steam yachts Her- 
mione and Mira. These two yachts were designed by 
Mr. G. L. Watson in 1891, the former being owned by 
Messrs. R. G. and J. A. Allan, of Glasgow, and the latter 
by the Hon. F. G. Wynn, of Carnarvon. According to 
arrangement, the yachts started abreast of each other 
from the Cloch Lighthouse, the course to be steamed 
to be round the two Cumbraes and back to the 
Cloch Lighthouse, a distance of about 31 nautical 
miles, A start was effected at 1.45 p.m., the yachts being 
almost level ; this position was retained with little varia- 
tion until the Cumbrae light was passed at 2.45. At the 
south end of the smaller Cumbrae the Mira was leading 
by a full length, and turned with this advantage in her 
favour for the run home. From this time until the 
Cloch Lighthouse was reached the Mira gradually 
increased her lead, and arrived off the Cloch Lighthouse 
at 3.45, being 14 minutes ahead of the Hermione, or 
equal to nearly half a mile. At the time these yachts 
were built, in 1891, much interest was taken in yachtin 
circles as to their comparative merits through the nc | 
they had both attained on their trials, and this interest 
was greatly increased amongst yachtsmen who were pre- 
sent on the Clyde at the closeness of the race and at the 
result, which everyone expected would have been in 
favour of the Hermione, as she had been spoken of as the 
fastest yacht afloat. The Hermione was built by Messrs. 
Fleming and Ferguson, of Paisley, and is fitted with their 
type of —— engines, the boiler being supplied by 
Messrs. Howden and Co., and fitted with their system of 
forced draught. The Mira was built, engined, andcompleted 
by Messrs. David J. Dunlop and Co., of Port Glasgow, 
the machinery being of their ordinary three-cylinder 
triple-expansion yacht type, the boiler, which was also 
made by her builders, being fitted with their own system 
of inclosed ashpit fan draught (see ENGINEERING, vd}, 
liii., page 351). 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

le Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the ee of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ptance of a complete specification, 
give notice at the Patent Office of oprosition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


8158. J. T. Lindahl, Stockholm, Sweden. Petro- 
leum &c., Motors. [4 Figs.) Apri! 22, 1893.—This invention 
relates to admission valves of motors driven by petroleum, &c., 
its object being to facilitate the exact control of the quantity of 
oil supplied. The valve is arranged with a groove q dividing it 
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into two parts, the groove communicating by means of a channel 
7 with the atmospheric air, so that at the suction a small quan- 
tity of air is drawn in, in addition to the required quantity of 
petroleum, by increasing the stroke of the valve. (Accepted June 
14, 1893). 
13,859. J.P. Binns, Halifax, Yorks. Gas Engines. 
Figs.) July 30, 1892.—This invention has reference to explo- 
sive gasengines. The motor cylinder B is made longer at the 
compression end, and in the lengthened part a piston is placed. 
In order to force out from the compression chamber all the old 
mixture, the outlet tap is opened, the stop piece removed, and the 
motor piston E moved to the end of its stroke, the charger piston 
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C also being removed until it occupies the whole compression 
chamber D. In order that the charger piston draws into the com- 
pression chamber and into the charger a fresh supply of explo- 
sive mixture, the outlet tap is closed and inlet passages opened, 
and the charger piston is moved back to the required extent. 
Means are provided so that the charger piston compresses the 
combustible mixture until it explodes. (Accepted June 7, 1893). 


RAILWAY APPLIANCES. 

8582. R. S. Robertson, Castle Gate, Emery, Utah, 
U.S.A. Car Couplers. [2 Figs.} April 28, 1893.—This invention 
relates to car couplings desoribed in Patent No. 19,346 of 1892 
The dog B is pivoted within the mouth of the draw-head, and 
has a slot b' which permits the required movements. The hori- 
zontal part of the dog is weighted to aid in its gravitating to 
position to lock the link, and when the dog is down to engage 
and hold the link C. The end of the dog engages the lug al 





within the mouth of the draw-head, and thus is held against 
unrequired movement, and at the same time is prevented from 
being thrown out of operative position. The pin D works in a 
rs pd provided in the top of the draw-head, and instead of 
ane connected by a link with the pivoted arm, it is connected 
— to it by a pivot, the arm being curved and itself pivoted 

etween lugs d on the upper face of the draw-head. Means are 
provided for uncoupling when desired. (Accepted June 14, 1898). 


8586. W. Saunders, London. Com 
pensating De- 
yico for Railway Signal, &c., Wires. (2 Figs.) April 
3 : 3.—This invention relates to a compensating device for 
= way signals, &c., and has for its object to keep the wires 
aut, however they expand by the influenceof the weather. The 


tact with and actuates a bellcrank lever a? at each revolution of 
the roller a, this lever operating the signalarm. The diameter 
of the roller a is so proportioned to the length of the signal wire 

















das to allow the greatest amount of attraction to which the wire 
may be subjected without actuating the lever a2, the wheel a 
requiring to be turned a complete revolution before it can do so. 
(Accepted June 7, 1893). 


STEAM ENGINES AND BOILERS. 

14,242. R. H. Fowler and G. S. Tuer, Leeds. Trac- 
tion, &c., Engines. [6 7ijs.| August 6, 1892.—This inven- 
tion relates to traction, &c., engines, in which power is trans- 
mitted from the crankshaft to the hind axle by means of an 
intermediate shaft and gearing, and has for its object the mount- 
ing of these engines on springs So as to allow for the free move- 
ment of the hind axle due to the play of the spring, and at the 
same time to insure the pitch lines of the gearing always truly 
working together. The driving shaft A drives the wheel A! which 
is free to revolve on the boss B, secured to the side plates of the 
engine. Passing through the boss B is an intermediary shaft C free 
to move vertically in boss B, and on the shaft C is keyed the spur- 
D, gearing with the spurwheel E, mounted on the boss of 

evel-wheel F, keyed on the hind axle G. On the wheel A! are 
formed the projections H, engaging with slides formed on the 
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driving-plate K, other slides on the opposite side of this driving 
plate engaging with projections on the pinion D. The bearings 
Cl supporting shaft C are rigidly connected by rods M to the 
hind axle bearings N, which are free to move vertically in slides 
secured tothe side plates of the engine. The power is conveyed 
to the hind axle G and allows for its free movement in a vertical 
direction, due to the play of the springs O, and at the same time 
insures the pitch lines of the gearing working truly together. 
The hind axle bearings N are connected by the links P to the 
compensating levers Q mounted centrally ona pin R supported 
bya rod 8 connected tothe springs O (Fig. 1). The movement of 
each end of the axle is equal, and the links connecting the bear- 
ings N and compensating levers are always in tension, the con- 
necting-rods M being relieved of the strain due to unequal action 
of the springs. (Accepted June 14, 1893). 

14,327. A. C. Kirk, Glasgow. Compound Steam 
Engines. (2 Figs.) August 9, 1892.—This invention relates to 
compound steam engines constructed for working with four 
stages of expansion. The four cylinders A, B, C, D are arranged 
in asingle row, and their piston-rods are connected to separate 
cranks onthe shaft N. The crankshaft N is made up of two 
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lengths, one length having on it the cranks J and K for the high- 
ressure and the second-stage cylinders A and B, and the other 
aving on it the cranks L and M for the third and fourth stage 
cylinders C and D. The two cranks J and K are diametrically oppo- 
site to each other, and the cranks L and Mare also diametrically 


The engines are then in two pairs, each pair comprising two 
cylirders, the pistons of which, being connected to diametrically 
opposite cranks, move oppositely to each other, and each cylin- 
der having paired with it the one the moving parts connected 
with which are the nearest in weight to its own moving parts. 
The engines are provided with passages and stop valves to enable 
them todevelop more or less power at different times. Fora 
maximum power each pair of cylinders is worked asa separate 
ordinary compound engine, high-pressure steam being supplied 
to both the first and the third cylinders A and C, and the second 
and fourth cylinders B and D being ted to the d 

A valve casing W is provided, being formed with five separate 
spaces and fitted with four valves. A branch Z! from the main 
steam pipe Z, supplying the valve casing Al, leads high-pressure 
steam to the space W! of the valve casing W, and is thence led 
if the valve X is open to the space W4, and thence when the valve 
X1 is open through the space W2 and pipe Z? to the valve casing 
of the third cylinder. The steam from the second cylinder ex- 
hausts by a pipe to the space W®% of the valve casing, and 
from it passes when the valve X3 is open to the space W5, and 
thence to the condenser. The exhaust steam from the fourth 
cylinder p by a tion to the condenser. When 
the four cylinders are to be worked as a quadruple-expansion 
engine, the valves X and X3 are closed, the valve X!' remaining 
open and the valve X2 being opened. The exhaust steam from 
the second cylinder then passes to the valve casing of the third 
cylinder, the exhaust steam from the fourth cylinder escaping 
to the condenser. (Accepted June 14, 1893). 


2720. E. Seger, Stockholm, Sweden. Steam Tur- 
bines. (5 Figs.) February 7, 1893.—This invention relates to 
steam turbines. The wheels a, b are arranged in close proximity 
to each other, and so that a part of their paddles overlap one 
another. If a steam jet is applied at a position as at c (Figs. 1 
and 2) in the area of the overlapping part, it impinges first 
against the paddles of the wheel a, passing through and turning 
this wheel, and then against those of the wheel }, turning this 











wheel so that the paddles revolve in opposite directions. If the 
wheels are placed so that they intersect each other, their shafts 
nevertheless rotate in the same direction. In this case the power 
is conveyed from both shafts directly to the main shaft by pro- 
viding each of the former with a pinion d and e respectively, 
between which the gear-wheel of the main shaft is placed ; the 
gear-wheel is thus turned in the same direction by the two 
pinions d, ¢, and collects their power. (Accepted June 14, 1893). 


11,991. W. C. Wallace, Glasgow, N.B. Marine 
Engines, [4 Figs.] June 28, 1892.—This invention relates to 
marine engines, and consists in placing the three cylinders 
athwart ship and vertical with the pistons working on to the 


same crank, the low-pressure cylinder J being placed in the 
_—— ees 
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middle, and the high and intermediate cylinders H and I to either 
side. The low-pressure piston acts direct on the crank by means 
of a connecting-rod. The piston of each of the other two cylin- 
ders is connected by a link to the outer end of its connecting- 
rod, this end being guided in its path by a lever centred toa 
fixed point of the framing. (Accepted June 7, 1893). 


13,438. E. Topham, Manchester. Heating Feed- 
Water for Steam Boilers. [5 Figs.) July 23, 1892.—This 
invention relates to fuel economisers employed with steam 
generators, in which the feed-water is passed through a series of 



























































vertical pipes exposed to the heated gases issuing from the gene- 
rator flues or furnaces. Each section of the economiser consists 
of two rows of vertical pipes A, one top box B, and one bottom 








toller @ is provided with # projection a, which comes inte oon! 





oppesite fo ¢ach other: brit at rightangles to the other tro cranks, 





hex ©: The pipes A are srranged in parallel planes; one betin@ 
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the other, with each pipe of the second row behind.an opening in 
the front row. The bottom boxes C are formed with open-top) 
side pockets D for the reception of the bottoms of the vertical 
pipes, an equal number of these pockets being arranged on each 
side. At each end they are also provided with necks E which are 
flanged at their outer ends, and have projecting ribs F cast upon 
them. The necks are built into the side walls G, and the ribs 
prevent any possible rotation of the boxes. One of the necks E 
of each bottom box. is connected to the water supply, and the 
other is closed. The bottoms of the boxes are cast with a slight 
dip from the inlet to the outlet side, to facilitate blowing off 
sediment. The top boxes B, L are constructed with pockets K 
on their undersides for the reception of the two rows of pipes, 
corresponding with the similar kets formed on the bottom 
box, and the upper faces of these boxes are provided with covered 
openings L through which the pipes are inserted and removed, 
and through which access is obtained to the interior of the pipes 
when required, The top box is also provided with the branch M 
by which the heated water is led off from the economiser through 
pipes to which the branch is connected. (Accepted June 14, 
1893). 


MISCELLANEOUS. 


9214. J. Bolgiano, Baltimore, Maryland, U.S.A. 
Portable Water Motor. (2 Figs.) May 9, 1893,—This in- 
vention relates to a portable water motor for running light 
machines, and consists of a thin central disc A of sheet metal 
having peripheral tangs b, each of which has a quarter-turn so 
as to bring the broad face of the tang in a plane at right angles to 
the surface of the disc; a circular cup cis seated on the broad 
face of each tang, and secured by solder. At its centre the disc 
is reinforced by small convex discs d, one on each side. A shaft 
e passes through the wheel, and has bearings in the two broad 
sides of the case f, a pulley g being mounted on the projecting 
end of the shaft, This case has a rounded top h, and straight ver- 
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tical sides /, i, which extend down far enough to form a spacious 
chamber p below the wheel; at its lower end each of the two 
narrow sides converges towards the other, and forms a funnel 
to which the waste-pipe & is attached ; in the top of the case is an 
inlet nozzle 7, which points directly down, and is smaller than the 
discharge pipe k, and at each narrow side a spring arm isattached, 
and the free ends of these arms have an ogee curve to engage with 
the inner end of the slab m on top of the wash-basin, and thus 
support the case upright. A piece of hose o connects the inlet 7 
with the cock o!, The lower end of the discharge pipe k enters 
the waste hole y of the wash-basin, the spring arms m and this 
pipe thus serving to support the motor upright and hold it 
steady in the basin. (Accepted June 14, 1893). 


15,564. R.T. Burton and A. H. Louis, Upper Nor- 
wood, Surrey. Connecting Lengths of Pipe. (2 Figs.} 
August 30, 1892.—This invention has for its object to enable a 
broken length of pipe to be replaced by a new length without the 
necessity of displacing any of the other lengths of pipe in order 
to make good the spigot and socket joints at its respective ends. 
When a broken length of pipe is to be replaced, the new length D 
(Fig. 2), which is made a few inches shorter than the broken 
length, has its lower end fitted into the socket E of the fixed 
7 






































length of pipe D1 below, and the socket portion A of the joint 
piece is slipped over the lower spigot end of the fixed length of 
»ipe D2 above. The new length of pipe having then been brought 
into line with the fixed lengths, the joint piece is allowed to 
descend a short distance so that the spigot portion C enters 
the upper end of the new length without the socket portion 
becoming detached from the pipe above. The eyes B enable the 
joint piece to be fastened to the side of «house or wall. (Accepted 
June 14, 1893). 


13,836. W.Fiddian, Stourbridge, Worcesters. Links 
of Metallic Chains, &c. (5 Figs.) July 29, 1892.—This 
invention relates to machinery for the manufacture of the links 
of metallic chains, rings, and hoops. The heated rod xz having 
been introduced into the hole in the end of the mandril A, the 
latter is rotated through one complete revolution and advanced 
outwards toan extent equal to the pitch of the screw A3 on its rear 
end. The rod 2 has thereby made one complete coil on the 
elliptical mandril h. The mandril h now remains at rest while 
the rotating saw w is advanced by its mechanism towards the 
mandril A and then retires. This action is repeated until the 
completion of the third coil, when the rotating saw on its advance 
motion comes into action and severs one of the coils from the rod 
a. By the non-action of the saw on the formation of the firat 
three coils the necessary grip of the rod on the mandril during 
the formation of the subsequent coils is secured. The cut pro- 
duced by the rotating saw is inclined, andthe link, when finished, 





has a scarf joint. On each subsequent operation of thesaw a coil 
is severed from the rod. These operations are repeated 
until the whole length of the mandril h has been filled with the 
coiled and severed pieces of the rod x, the saw, each time it is 
brought into operation, making a scarf cut and severing the coil 
just formed from the one immediately before it. The pulley ), 

Fi 


YY: 








Wy : if - ¢ 4) 














> 
Ss 
Feel 
oe 
ee 
oO 
<Q 
7 

















& 





0] 0 
- 


(GAZE 





x" 2 ° 
t 


ES 





which drives the pinion d through the clutch g, is now made 
to drive the wheel e through the clutch /, and rotation is com- 
municated to toothed wheel t! and screw-box t, the screw h3 and 
mandril / being thereby made to retire inwards, and the coiled 
and severed pieces of the rod x stripped off the mandril by the 
bearing-block y. (Accepted June 14, 1893). 


4118. G.C.N. Bryan, East Hoathly, Sussex. Hay 
Rakers. [2 Figs.) February 24, 1893.—This invention relates to 
hay rakers, and has for its object to provide a machine which auto- 
matically and at any desired intervals lays the hay in windrows. 
The pawls e are fixed one upon the inner side of each wheel b, 
which take into the teeth of the ratchet wheels c, and which 
cause them to revolve with and in the same direction as the 
carriage wheels when the machine is travelling in a forward direc- 
tion ; but which allow of the carriage wheels turning in ar oppo- 
site direction without affecting the ratchet wheels. Upon 
the inner faces of the ratchet wheels are pins d, which in each 





revolution of the ratchet wheels c take upon the projections / 
formed upon the jiggers f, and depressthem, The upper ends of 
the jiggers f are provided with pins g which work in slots formed 
in the ends of the armsh. These arms h are pivoted to the side 
frames a ofthe machine, and at their other ends have slots in 
which work the ends of the tine-holder?. As intheir revolutions 
the pins d engage with the projections f', the jiggers f are de- 
pressed, and the ends of the arma h, to which they are connected, 
are also lowered, and their other ends are in consequence raised, 
the rake being lifted from the position in Fig. 1 to that in Fig. 2, 
this rake-holder again falling when the pins d clear the ends of 
the jiggers 7. (Accepted June 14, 1893), 


9279. J. Good, Far Rockaway Queens, New 
York, U.S.A. Spreading, &c., Hemp. (2 Figs.) May 
9, 1893.—The object of this invention is to obtain sliver in one 
machine by a continuous operation. The two layers of fibre 
deposited upon the two feed boards and carried between the 
feed rollers are placed collectively, one superposed above the 
other, upon the first train of gill-pins B!, by which they are 
carried forward to the second train B2, a spreading operation 
taking place upon and between these trains, the single lap of 
fibres thus produced being delivered by the rollers e upon the 





conductors C, above which it passes to the feed-rollers f. In 
passing along the feed.board the lap is contracted laterally by 
the tapering sides of the board, and is thereby thickened before 
being received between the feed-rollers, which give it to the third 
tram B3, by which it is carried forward to the fourth train B4. A 
second spreading operation takes place upon and between the 
third and fourth trains of the pins, and the lap taken from the 
fourth train by the delivery rollers A passes on to the condenser 
D, in which it is converted into a sliver. (Accepted June 14, 
1893), 

13,725. C. Wenner, Zurich, Switzerland. Centri- 
fugal Ventilator, &c. (6 Figs.) July 27, 1892.—This inven- 
tion relates to centrifugal ventilators and pum The ventilator 
has a vane wheel divided by a solid central disc into two parts 
A, B, and provided with two central suction orifices, the wheel 
being mounted to rotate within a case G, divided by a ring G', so 
that the outer chamber K'! serves asa pressure chamber of the one 
part A and as the suction chamber of the other part B, while 
the inner one acts as a org chamber for the second part of 
the vane wheel from which the liquid, under double pressure, 
escapes into the discharge pipe O' or O. The stationary guide 
vanes s! are arranged arourd the circumference of the wheel in 


order to convey the liquid issuing from the circumference of one 
part of the wheel into the chamber K1, without eddying or com- 
motion. The casing G surrounds the wheel shaft in front of the 





opening of the part A, and forms a second space for conveying 
the liquid supplied through the suction C to the inlet orifice, and 
thus to the pump. (Accepted June 7, 1893). 


8231. A. D. Hall and G. B. Sloan, San Francisco, 
California, U.S.A. Screw Propeller. [2 Figs.) April 
24, 1893.—This invention relates to screw propellers for vessels 
having spiral continuous blades C, of equal diameter from 
endto end, projecting from opposite sides of the same hub B, 


Fig.1., 
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and interlocking with each other to form continuous channels 
upon opposite sides of the hub, these blades C having flanges E 
fixed upon their outer edges projecting in each direction in a 
Ton parallel with the axis of the propeller. (Accepted June 7, 


10,448. E. Stauber, Hamburg, Germany. Moul 
Plastic Substances. [2 Figs.) June 1, 1892.—This inven- 
tion has for its object to remove all excess of moisture during 
the pressing operations, to regulate the compression of the 
material during the moulding, and to heat the moulds. The 
material to be pressed, such as turf, passes from a hopper a into 
achannel b, and is there pushed forward by a slowly moving 
plunger c, the outer end of which is perforated and covered with 
jute, so that with each forward movement the material pressed 
is freed from water, which runs away through the open back of 
the piston c. At the front end the channel 6 is contracted by the 
inclined plate d, and the adjustable inclined plate f pivoted on 
the axise. The plate d is also perforated, and covered with jute. 
The water runs away throuch holes underneath it in the channel. 
On the axis e, and outside the channel ), is fitted the lever arm g, 
on which is adjustably arranged the weight h, always tending to 
press the movable plate f downwards on the pressed material. By 
adjusting the weight the pressure can be increased or diminished, 
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and in consequence the degree of compression of the pressed 
material regulated. The pressed material meets with resistance 
against the movable surface f, and can only pass through between 
the plates d and / when it is able by its consist: ncy to raise the 
loaded surface. The material now reaches a pumber of tubes ¢ 
arranged closely together across the whole width of the channel, 
and situated in a closed chamber & which at the same time serves 
as a heating chamber to convert the hydroscopic water of the 
pressed material into steam. The steam used for heating enters 
the chamber k by the pipe J, and the condensed water passes out 
by the pipe 1. In order to remove the condensed water which 
the pressed material gives up in passing through the heated 
moulding tubes, the moulding tubes 7 are divided by a parti- 
tion. The latter is throughout its entire length perforated like a 
sieve, and if necessary covered with a porous material, such as 
jute. The pressed material passes through the tubes 7 above the 
sieve plate, whilst the hydroscopic water driven off by the steam 
heating s off through the sieve plate and away underneath. 
(Acce: June 7, 1893). 


UNITED STATES PATENTS AND PATENT PRACT:CE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United States, may be 





consulted, gratis, at the offices of ENGINEERING, 35 and 36, F eiford- 
street, Strand, 
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THE WHITE STAR LINE AT THE 
OCOHICAGO EXPOSITION. 


Tue wonderful vessels that ply across the Atlantic 
with more than the regularity of express trains 
have a great interest for Americans. Very many 
have travelled in them, and far more nourish the 
hope that some day they will adventure themselves 


and how far they differ from those floating struc- 
tures of an earlier age, which Dr. Johnson de- 
fined as ‘‘prisons with a chance of being drowned.” 
Prominent in these displays is the Pavilion of the 
White Star Line, which is illustrated by the 
annexed views. It was designed by Messrs. 
M‘Kim, Mead, and White, of New York, and 
built by Messrs. George Fuller and Co., of 
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on the ocean to compare the civilisations of the old 
world with their own. Hence the great bulk of 
people in the States follow intelligently the ad- 
vances in naval architecture, and hail the oppor- 
tunity of learning what life on board ship is, and 
in what way it has been ameliorated by recent ad- 
vances. Naturally the great steamship companies 
have availed themselves of the Columbian Exposition 
toshow the people of the Middle States how nearly 


their vessels recall the features of a first-class hotel, | 


Chicago. It is situated between the Horticultural 
and Women’s Buildings, looking on to the Lagoon, 
and the Exhibit of Japan on the Wooded 
Island. The object of the building, both in- 
side and out, is to convey many suggestions of 
an Atlantic liner, a matter which is likely to 
be greatly appreciated by hundreds of thousands 
of visitors who, previous to their visit to 
Chicago, never saw any large ocean - going 
steamers. The building has two decks, with 


the rail and netting, as is seen on board ship, on 
the netting being hung life-buoys, bearing the names 
of the various steamers of the company’s fleet. Side 
lights, or ports, take the place of windows, and 
scattered on the decks are the reclining chairs which 
form such a prominent feature on board passenger 
ships. In the interior are to be found reproduc- 
tions of parts of the dining and smoking rooms of 
the Majestic and Teutonic. In the former the 
table is laid complete with linen, silver, cutlery, and 
earthenware, giving an idea of the luxury and 
refinement that obtain in the domestic service of 
these vessels. The decoration is in white and gold, 
the colours adopted by the company. Opposite to 
the dining-room is a part of the smoking saloon, 
which has all the comforts of a well-appointed club- 
house. There are also two special state-rooms, 
which show that the cramped quarters usually 
found on board ship are by no means afl that can 
be obtained by those whose means enable them to 
pay for fuller accommodation. These rooms are 
titted with wide bedsteads, easy chairs, wardrobes, 
and other conveniences, and are hung with a bright 
and tasteful cretonne. 

The exterior of the building is painted in the 
buff colour that distinguishes the funnels, deck- 
houses, and other upper structures of the White 
Star ships. It is surmounted by a dome gilded 
like that of the Transportation Building, and having 
a band below it picked out in white stars, in the 
centre of each of which is a 32 candle-power glow 
lamp. A gilded five-pointed star glitters on the 
top of the dome, the effect being maintained after 
dark by glow lamps in its centre and its rays. There 
are red and green port and starboard lights at each 
side of the main entrance. In the interior, besides 
the rooms we have referred to, there are very 
numerous models of the company’s fleet. These 
begin with the first vessel, the Oceanic, built in 
1870, and include the Belgic and Gaelic, now run- 
ning for the Occidental and Oriental Steamship 
Company, between San Francisco and Honolulu ; 
the Majestic, the model being 11 ft. long, the 
Teutonic, the Britannic, the Bovic, and the sailing 
ship California. A large scale chart shows the 
tracks of the company’s fleet ; there are the two 
summer Atlantic tracks and the two winter tracks; 
the New Zealand route by the Cape of Good Hope 
and back by Cape Horn, and the run between San 
Francisco and Hong Kong. A very interesting 
feature in connection with the chart is that models 
of the various vessels at sea are daily fixed in the 
positions they are likely to be occupying at the 
time. 

We have already given some account* of the rise 
and history of the White Star Line, but it will 
probably be interesting to our readers if we recall 
some of the facts and add others connected 
with this wonderful enterprise. Curiously, this 
fleet did not originate in the Transatlantic trade ; it 
dates from the time when the gold fever was 
carrying hundreds of Englishmen to Australia more 
than forty years ago. The trade was done in fine 
clipper ships, in which in the course of seven years 
about half a million passengers sailed to the anti- 
podes. In 1867 Mr. Thomas Henry Ismay became the 
managing owner, and changed the current of his- 
tory of the White Star flag by establishing, in 1869, 
the Oceanic Steam Navigation Company, Limited, 
which since has attained such a distinguished posi- 
tion in the Atlantic. Mr. Ismay was joined, in 1870, 
by Mr. William Imrie, in 1881 by Mr. W. 8. Graves, 
and in 1891 by Mr. J. Bruce Ismay and Mr. James 
H. Ismay. The new firm entered on the construc- 
sion of the fleet with great vigour, and the Oceanic 
was launched at Belfast, by Messrs. Harland and 
Wolff, in August, 1870. It was followed in the 
next year by the Baltic, Republic, Adriatic, Celtic, 
Asiatic, Tropic, Gaelic, and Belgic, the last four of 
which have since been sold. The Britannic and 
Germanic were built in 1874-75, and then came the 
Arabic, Coptic, Ionic, Doric, Gaelic, Belgic, Cufic, 
and Runic. The Majestic and Teutonic were con- 
structed in 1889-90. Since then there have been 
launched the cargo and cattle steamers, Nomadic, 
Tauric, and Bovic in 1891 and 1892, and in 1893 
the Gothic, a passenger steamer for the London 
and New Zealand trade, and the Cevic, a cargo and 
cattle steamer for the Liverpool-New York service. 
Many particulars regarding these vessels will be 
found in the Table on the next page. 

The first vessel of the fleet, the Oceanic, was 
marked by a radical departure from existing types, 








* See ENGINEERING, vol. li., pages 519 and 545, 
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PARTICULARS OF VESSELS IN WHITE STAR FLEET. 
| Di : 
| oe | Dimensions 
| s Engines. ai Sisuenie Passengers. | g 
| @ eA 82 , Dt eee — = | g 
Na ne of Steamer. e Ip | e Freight. fart Trade Engaged In. | 
HB igas| a|3 r si]. 3 
g gfe ¢ &|S = 3/8) 5) 3 
eigne| s gle & £1€/s\% 2 
os 5 wa} AA Blaj\n| a | a 
Majestic (twin screw) .. 9851 18,000) Triple 582! 68 394/General cargo| 300) 200 750/1890 Liverpool and New York | 20.41 
| expansion | jand dead meat ae mail service 
Teutonic * .. 9680, 18,000} a 582) 68 394) mR 300) 200 750) 1889 Ditto 20.25 
Britannic (singlescrew). .|5004 7 —, 465, 45 34 ms a i —— Ditto 16.C8 
H pounc | : 
Germanic » .. 5008, 5,000) ” 468,45 34 - 200) ns | 700) 1875 Ditto 16.10 
Adriatic 9 .. 3887) 3,600) 9 450; 40 31 oe 150) 50 | 650) 1872 : Ditto a 14.50 
Cevic (twin-screw)* =... 8315 Triple eo ene | be Cargo and oe | ne . |1893) Liverpool and New York 
| 2xpansion cattle } | cargo and cattle eervice 
Bovic - .. 6583] 3,506! . 470| 53 35} i BP a eae fe Ditto 123 
Tauric —,, ‘1 /5728| 3,200| 5, | 461 49-80 : | ~* |1so1 Ditto 13} 
Nomadic ,, . |5750' 3,20C| 461, 49 30 s 1891| Ditto | 134 
Cufic (single screw) .. 4639 2,800) “e | 430, 45 30 G | 1888 Ditto 13 
Runic °° .. 4649) 2,800) 2» | 430' 45 30 * | | 1889 Ditto 13 
Magnetic (twin screw) ..| 619 1100 > 170; 32 16 Passenger /1300 | 1891, New York mail and passenger) 14 
tender | | service 
Gothict *” .. 7730 “ » 490, 58 37} General cargo} 100, 100 400)1893 New Zealand service 
| and dead meat | 
Ionic (single screw) ..|4753 2,80C) Com 439 44 31 me 60; 60, 300/1883'London and New Zealand, 13 
| | pound | | marl and passenger service. 
Doric oe .. #784, 2,800 om 440, 44 31 ” 60, 60) 300)1883) Ditto 13 
Coptic |, "" 4448) 2,600] 439) 42 31 = 60| 60, 300/1881| ‘Ditto 13 
Gaelic ee .. 4205} 2,500 - 420) 42 29 |Generalcargo| 100) .. | 750\1885San Francisco, China, and) 13 
| Japan passenger service. 
Belgic Ee .. 4211) 2,500 es 420| 42 29 x 100) .. | 750/1885 Ditto 13 
Oceanic} ,, ee vai 2,000 ” 7 40 | 31 9 100) .. sed iad Ditto 13 
* Building. + Recently Jaunched. t Pioneer steamer of the line. 


and one made entirely in the interest of the com- 
fort of passengers. The saloon was moved from 
the stern to amidships, and thus the annoying 
vibration of the screw ceased to be felt. This 
feature has now become universal, but at the time 
attracted great attention, and was much appreciated. 
The skill of Sir Edward Harland as a_ naval 
designer was to be seen in the fine lines and 
graceful contour of the vessel, and was evidenced 
by the fact that from 1873 to 1884 the White Star 
Line was the fastest fleet on the Atlantic. The 
best known of the earlier vessels are the Britannic 
and the Germanic, and there are still many frequent 
voyagers that keep to them on account of their 
stealiness and comfort, in preference to more rapid 
vessels. The difference in speed between them 
and the late ships of this and other lines is not so 
great as many people believe. In 1877, sixteen 
years ago, the Britannic crossed from Queenstown 
to New York in 7 days 10 hours and 50 minutes, 
and fourteen years later, in 1891, she made the 
return passage in 7 days 6 hours 52 minutes. The 
Germanic did almost as well, both vessels running 
with their original compound engines and boilers 
on a small coal consumption. 

The crack vessels of the line now are the Teutonic 
and Majestic. These were originally designed in 
1880, but it was not till 1886 that their construction 
was seriously considered. In the meantime the 
plan of adopting mercantile vessels as armed 
cruisers had been adopted at the Admiralty in con- 
sequence of a suggestion by Mr. Ismay. Their de- 
sign was, therefore, modified to meet the new require- 
ments, as they were the first merchant steamers so 
specially constructed and retained under Admiralty 
agreement. The Teutonic was launched on January 
19, 1889, and the Majestic on June 29, 1889. We 
have followed their performances so regularly in 
our columns that there is Jittle to add, except the 
following Table of their best trips : 


Queenstown to New York. 




















Speed 
= Passage. Distance. Knots 
per 
Hour. 
1891 d.hr.mn. knots 
Majestic.. July .. 5 18 8 2777 20.11 Fasteston record 
Teutonic August 5 16 31 2778 20.35 Ditto. 
1892 
Majestio.. Feb. .. 5 20 22 2885 20.41 Fastest speed at 
that time ever 
attained across 
| the Atlantic. 
Teutonic August | 5 18 46 2775 20.00 
Majestic.. Sept. ..; 5 18 47) 278: 20.05 
New York to Queenstown, 
| 1891 
Teutonic Sept. .. 5 21 22) 2791 19.74 Fastest onrecord 
a October 5 21 3) 2790 19.79 rf 
| 1892 | | 
23 29) 290 20.21 Fastest speed at 


. April .., 5 

| that time ever 

| | attained on 

| eastward pas- 
sage. 


The carrying capacity of the Teutonic and 
Majestic is such that in the event of the Suez Canal 


being closed they are capable of steaming from 
Portsmouth to Bombay, vid the Cape, a distance of 
10,730 nautical miles, in 22 days, without coaling 
on the way. They are the only two vessels now in 
existence possessing anything approaching such 
capacity. 

There have long been rumours in the air that 
the White Star Line, in conjunction with Messrs. 
Harland and Wolff, had in contemplation a pair of 
vessels that should again enable them to head the 
Atlantic race. Whenever the time comes for these 
vessels to be brought before the public, we may be 
sure that not only will they be marvels of marine 
engineering and naval construction, but that, algo, 
they will furnish the passenger with a still more 
luxurious floating palace than the wonderful 
vessels already in existence. 





THE INTERNATIONAL MARITIME 
CONGRESS. 
Section III.—Sanp-Pume Drepcer. 

In the last two issues we have reported the 
proceedings of the Maritime Congress on Tuesday, 
the 18th, and Wednesday, the 19th, of July. On 
Thursday, the 20th, the first paper read in Section 
III. was a contribution by Mr. A. Blechynden, 
in which he described a-sand-pumping dredger 
for the Mersey. The paper was illustrated by 
diagrams placed on the wall of the theatre. We 
propose printing this contribution in full at a 
future date. It should be stated that for some 
time past dredging work has been carried on for 
the purpose of lowering the Mersey Bar; two 
suction dredgers have been at work, one having a 
tube 18 in. and the other 22 in. in diameter. These 
operations have been so far successful that it was 
determined to add to the strength of the dredging 
fleet, and the result has been the vessel which is 
the subject of the present paper. She is named the 
Brancker, and was built by the Naval Construction 
and Armaments Company of Barrow-in-Furness, of 
which Mr. Blechynden is the chief engineer. She 
is the largest dredger in existence, and is a hopper 
dredger designed to lift sand at the rate of 4000 tons 
per hour. She has twin-screw engines, and a speed 
of 10 knots when loaded ; the length is 320 ft. ; 
breadth, 46 ft. 10 in. ; and depth 20 ft. 6in. Her 
loaded draught is 16 ft. 4 in. There are eight 
hoppers. The sand-pumping machinery consists of 
two centrifugal pumps, having 36-in. suction and 
delivery pipes. The pumps are situated one at 
each side of the well, and draw from a T-head at 
the top of the suction tube. This head serves as 
a trunnion or hinge round which the tube can 
swing, so that it can be raised or lowered to suit 
the depth of water. There is also a ball-and-socket 
joint which serves to give a certain amount of 
lateral motion, and so to obtain lateral support by 
the sides of the hull, and remove any transverse 
stress from the head of the tube. The suction 
nozzle is turned over at the bottom, and has its 
aperture almost at right angles to the axis of the 





tube. The main suction tube is raised and lowered 





by an hydraulic lifting apparatus; and there is 
preventer tackle led to the deck winches. The 
design of the hopper discharging apparatus is novel, 
having been introduced by Mr. A. G. Lyster, 
assistant engineer to the Mersey Dock Board. 
There is an automatic apparatus by means of which 
the suction tube may be partially balanced, in 
order that its end should rise or fall as required. 
This consists of a steam and hydraulic accumulator, 
which is utilised as a balance for the tube. The 
steam for the cylinder passes through a reducing 
valve, fitted so that it may be used either as a 
reducing valve, or, by pulling over a lever, the 
valve may be made to cease acting, and the full 
steam pressure is then applied to the accumulator 
cylinder, the tube being lifted. On trial on the 
Mersey Bar the hoppers were filled at the rate of 
100 tons a minute. 

The discussion on this paper was opened by 
M. Kerviler, who referred to the work done in 
dredging at the mouth of the Loire. Here they dealt 
with 500 to 600 tons of material in an hour, 
working with separate barges. The operations 
on the Mersey would be watched in France with 
great interest. Another French engineer stated 
that the suction dredger was very convenient for 
opening up sandy harbours. He asked why the 
joint of the suction was apparently stiff instead of 
flexible as usual. Mr. Dunlop, who represented 
the author, said that matter had been discussed 
very fully, but it had been determined not to put 
in the flexible joint. At present there were on the 
Mersey dredgers which had had that arrangement, 
but ithad beenabandoned. Thespeaker had asked 
what would happen if the end of the tube became 
engaged in the ground ; to which Mr. Dunlop again 
replied that the gear would be sufficient to lift it. 
It was asked why one dredger of such large propor- 
tions had been determined upon in place of two 
of smaller size ; to which Mr. Brancker, chairman 
of the Mersey Dock and Harbour Board, replied 
that the question had been much discussed, and 
the decision had been in favour of a single vessel 
for various reasons. One was the reduction in cost 
for the amount of work turned out. On trial the 
bottom of the suction tube had got fixed in the 
ground, but that was in clay soil at Barrow. The 
Brancker was designed for the Mersey sand, and 
not for clay. Another speaker stated he had found 
in practical experience twenty years ago, that it 
was necessary to have flexible suction-pipes for a 
dredger of this nature, but in this case he under- 
stood the pipe was so massive that the dredger 
could be anchored by it. In the cases he referred 
to there was a rubber suction-pipe with steel wire 
inside. Mr. J. Gwynne said he was the maker of 
oneof theoriginal machines, and he considered there 
ought to be a motion of the suction pipe. In the one 
he had made there were three bends. A flexible pipe, 
such as referred to by the last speaker, would not 
stand in a craft of this size, and the joint had to be 
used. The turned-over bell-mouth illustrated by 
the diagram was much better than a straight end. 
This had been proved on one occasion when the 
bell-mouth had been broken, and the work fell off 
60 per cent. Another speaker asked what arrange- 
ments were provided for clearing the suction pipe 
if it choked with sand. Mr. Gwynne stated that a 
vacuum gauge was placed on the top of the suction, 
and the man worked by this. If the vacuum were 
not allowed to get too high, too much sand would 
not be brought up. From what was said later it 
appeared that there was an arrangement for direct- 
ing a flood of water down the pipe if it became 
choked with sand. 

The next paper taken was a communication by 
Mr. F. Flannery, and was on the 


TRANSPORT OF PETROLEUM IN BULK. 


In the course of his paper the author discussed 
the various points that arise in the design of tank 
steamers, and gave instances of vessels that had 
been built. The chief point of interest was the 
machinery, whether it should be placed amidships 
or aft. The question was fairly well discussed at 
the meeting of the Institute of Naval Architects 
the week previously, but Mr. Flannery adds some 
details which are worth quoting. In summarising 
the advantages of keeping the engines aft, he 
points out that the number of bulkheads in a 
steamer of seven oil tanks is altogether twelve 
instead of fourteen. The weight of shafting 
through the tunnel is avoided, as is also the weight 
of the tunnel itself ; the oil is contained in tanks 
that are not divided by the machinery and boilers 

















Aus. 4, 1893.] 


ENGINEERING, 





135 _ 








with their fires. With the engines amidships the 
water ballast necessary under the engines and 
boilers for trimming the vessel is saved ; this repre- 
sents a saving of 250 tons. There is also greater 
facility for trimming the vessel when loaded with 
goods other than oil. The doing away with water 
ballast under the engines aft, to compensate for 
the weight of coal burnt during the voyage, enables 
the vessel to arrive at her port of discharge drawing 
8in. less water. That estimate of Sin. is made 
without deducting any allowance for extra weight 
of bulkheads, tunnel, and shafting, introduced 
by placing the engine amidships. These extra 
weights amounted to 70 tons in the case of 
a certain vessel to which the author referred, 
so that a deduction of 24 in. from the 8 in. 
would have to be made. In regard to the shaft 
tunnel, the author points out that it must be 
of cellular structure, so as to present a double 
protection of plating between the petroleum and 
the boiler fires. That would lead to a loss of cargo 
of 3300 ft. in the vessel referred to by the author, 
and 700 cubic feet more would be taken up by 
additional cofferdams. Details of structural 
strength were also referred to and illustrated by 
wall diagrams. Conditions necessary for safety 
formed another part of the paper. In considering 
the latter, Mr. Flannery had arrived at the follow- 
ing general conclusions: That there must be no 
lurking places for gas between the ship and the 
tanks ; the oil must come close to the shell of the 
ship and up to the deck which forms the tank top ; 
’tween-decks, immediately above the tank top, 
must be open, and accessible throughout, with 
ample ventilation direct to the outer air; the 
cofferdam spaces must go right up to the weather 
deck, and not be stopped short at the ’tween-decks ; 
they must be directly ventilated to the open air ; 
the oil tanks must be so shaped that the rising sur- 
face of water pumped in to rinse them out shall 
not be obstructed by carlings, &c., but shall float 
the oil on the surface right up on to the expan- 
sion trunk and to the level of the overflow ; each 
tank should have a separate means of being filled 
with steam as a preliminary to hand cleansing, 
and should have the means of artificial as well as 
natural ventilation, so that foul air may be 
pumped out and fresh air supplied to take its 
place. It is only the vapour arising from the 
petroleum which, when combined with air, forms an 
explosive mixture. Other considerations tending 
to safety are also set forth, and the Suez Canal 
regulations are quoted. At the conclusion of the 
reading of his paper Mr. Flannery stated that one 
French and three German builders were now 
working on their own account in building oil- 
tank steamers. __ 

M. Daymard referred to a vessel built at the 
Forges et Chantiers, of which, unfortunately, he had 
not particulars. The danger of fire, he said, was 
lessened by the good arrangements made in the 
English steamers. He quoted some of the relative 
advantages of machinery in the middle and at the 
aft end, and spoke of the possibility of petroleum 
being used in boilers. 

Mr. Stephen H. Terry said that he had been 
associated with the author for some years in work- 
ing out the matter of ventilation, which was one of 
great importance in bulk-oil steamers. Having 
turned his attention for some years to the saving 
of life and property at sea, it had occurred to 
him that the numerous disasters from explo- 
sion, with which the first introduction of bulk- 
oil steamers was accompanied, could be greatly 
reduced, if not altogether prevented. Having also 
had considerable experience in the storage of 
petroleum under the Mersey Docks Board and the 
Anglo-American Oil Company, and being aware of 
the special difficulties of petroleum vapour due to 
its high specitic gravity—some three times that of 
atmospheric air—he felt convinced that the only 
proper way to deal with it was on the system 
adopted for the ventilation of coal mines, in which 
gases both lighter and heavier than that of atmo- 
spheric air are extracted by exhaustion produced 
by mechanical means. With these general ideas he 
discussed the matter at some length with Mr. 
Flannery, suggesting that large air trunks should 
be provided leading from fans to the bottoms of 
the oil-tank vessels. Mr. Flannery said that the 
cost of these would be prohibitive, and suggested 
the use of the oil pipes already necessary. The 
advantages of the system were that it dealt with 
the vapour at the lowest point, which was that 
to which petroleum vapour gravitates. All that 





was necessary was a fan capable of producing a' 
vacuum of ?1b. per square inch, which was easily ' 
produced by the special type of Chandler fan de- | 
signed for this purpose. By means of this machine 
an enormous air velocity was obtained, suflicient to 
remove through the 10-in. suction pipes some 6000 
or 7000 cubic feet of air per minute, thus completely 
changing the air in any one of the ten or more 
tanks provided in these vessels in from two to three 
minutes, and capable of changing the whole air in a 
4000-ton ship from two to three times per hour. 
The speaker thought that, ultimately, the rate of 
insurance, at present so high, would be reduced, 
both when carrying oil and when returning with 
ordinary cargo. This system, the subject of a 
patent, was capable of considerable modifications 
for the purpose of ventilating vessels carrying 
special cargoes. Provision was made for delivering 
the vapour straight up, or over the port or starboard 
side as might be desirable. 

Mr. Reed, of Lloyd’s, stated that his society 
had paid a great amount of attention to these 
vessels, and the details had been carefully thought 
out. Mr. Flannery had been rather hard, he 
thought, on some of the early builders of oil-tank 
steamers. Many of these vessels were converted cargo 
steamers, not being intended for the special pur- 
pose, and doubtless the riveting was not as close as 
it should have been. At present the builders of 
tank steamers did the work in a most complete 
and satisfactory manner. In regard to one detail 
mentioned by the author, he wished to state his 
opinion that it was a bad principle for oil and 
water to be taken from the same pipes. 

Dr. White pointed out the necessity of captains 
of vessels being more educated as to the way in 
which tanks should be used, in order that they 
might not do those things of which mention had 
been made in Cardiff last week ; such as pumping 
up ballast tanks at sea in bad weather. The re- 
markable feature in the petroleum steamers was 
the ease with which they could now be altered so 
as to carry general cargo. Everyone knew how, 
wherever petroleum had been, it left evidence of 
its presence, and he presumed that special arrange- 
ments were made for cleansing. He asked the 
author what had been done with regard to the use 
of petroleum for fuel in these tank steamers. He 
would ask Colonel Soliani, who was connected 
with the Italian Naval Construction Department, 
to give his experience on that point. To this re- 
quest, however, Colonel Soliani did not respond, as 
might have been expected. The Italian Govern- 
ment has lately carried out very expensive ex- 
periments in the use of liquid fuel, and has arrived 
at very satisfactory results. It is not the practice, 
however, of foreign navies to communicate these 
matters, and though courtesy, doubtless, would 
have led Colonel Soliani to comply with Dr. White’s 
request, his official position prevented him from 
doing so. He, however, referred to the question 
of ventilation, pointing out its importance, and 
saying that Mr. Terry had dealt with it in a very 
satisfactory manner in his speech. 

Mr. Plate, the chairman of the North German 
Lloyd’s Company, said he was also chairman of the 
North Bremen Oil Company, which carried crude 
oil, a far more dangerous material than refined oil, 
and the point they had specially to guard against 
was mixing the two, as a very small quantity of 
crude oil would entirely spoil the other. 

Mr. Flannery, in replying to the discussion, said 
that the question had been raised as to whether the 
length of the vessel governed the position of the 
machinery, and he thought it did not. In design- 
ing these ships they had first to deal with safety 
and then with paying capacity, and it was shown in 
the paper how these were affected by additional 
weights from shafting and cofferdams. For his 
own part he pinned his faith to the balance of 
advantages in having the machinery aft. He hoped 
that the Chairman, who was a director of the Suez 
Canal, would use his influence in preventing ships 
from going through the canal that had fires 
between two volumes of petroleum. As to the 
burning of petroleum in boilers, he pointed 
out that tank steamers were in a better posi- 
tion to do this than ordinary vessels, as 
they went near the refineries. At Batoum they 
could get refuse almost for nothing, but there were 
no means of using it, because the vessels navigated 
salt water. In order to burn petroleum they 


would have to convert it into a spray ; this would 
consume steam, and water would have to be 


would be possible to use compressed air for the 
purpose, for absolutely there must be some means 
of pulverising the oil. Experiments had been 
made in a yacht, but he was not at liberty to 
give details of these. (In regard to this subject we 
may say that an oil steamer has been built at 
Messrs. Armstrong, Mitchell, and Co.’s yard, 
which is fitted with the apparatus for burning 
liquid fuel by means of compressed air jets, which 
was designed by Messrs. Doxford, of Sunderland. 
Our readers will remember that a torpedo-boat, 
fitted with this system, was built by Messrs. Dox- 
ford, and ran some very successful trials, the 
apparatus working perfectly so far as combustion 
was concerned.) Mr. Flannery, continuing, said 
that the heat difficulty was one that arose in con- 
nection with carrying liquid fuel in the bunker 
tanks, but that had been got over by water jackets. 
With regard to the carrying of general cargo in the 
oil tanks, no difficulty was experienced if proper 
precautions were taken, and these were of a very 
simple nature. When the oil was discharged, the 
tanks were filled with sea-water ; the oil floated on 
the surface, and the construction was such that 
there was no obstruction to the oil rising 
above the water until it overflowed the tanks. 
The sea-water was then pumped out, and the 
ventilation, as described by Mr. Terry, took place. 
When the air was sufficiently pure, men went into 
the tanks and finished the cleansing by hand, 
after which the surfaces were whitewashed. A 
peculiar ceiling was laid down for the cargo to be 
placed upon. The first cargo that was carried was 
rice, and this was discharged without a symptom of 
taint. (We understand that coffee has also been 
carried in oil tanks without deterioration.) The 
air pumps, Mr. Flannery said, were kept at work 
throughout the voyage, to carry away any oil vapour 
which might generate. The Section then adjourned. 


Section I].—Tur Ports or CaLais aND 
DUNKIRK. 

In Section II. the morning of Thursday, July 20, 
was devoted to the reading of two papers, one by 
M. Chargueraud on ‘‘ The Port of Calais,” and the 
other by M. Paul Joly on ‘‘The Port of Dunkirk.” 
These were descriptive papers; the latter we com- 
mence to print on page 142; whilst the Port of 
Calais has been so thoroughly dealt with in our 
columns, in which the recent improvements have 
been described, that we may leave that subject for 
the present. An interesting paper, describing the 
lengthening of 


Leauorn Dry Dock, 


by Signor J. Inglese, was also on the list for this 
day. This paper we printed in full on page 92 


ante. 
Section I.—Ports on Sanpy Coasts. 


Section I. met on Thursday afternoon. M. 
Demay’s paper, which was read first, we shall 
print in full shortly. M. de Timonoff dealt 
only with the movement of sand in a tideless sea. 
He referred to the facilities placed within reach of 
the engineer by the use of the sand-pump dredgers, 
which enabled ports to be maintained in spite of 
deporits. He gave an explanation of the move- 
ment of sand. He stated that the wind, blowing 
for some time in one direction, produces a motion 
of translation on the waters of the sea, as well as 
of oscillation, heaping up the water on the shore 
facing the wind, and lowering it on the opposite 
coast, and thus causes littoral currents. These 
currents, observable on the lee shore, are generally 
directed towards the obtuse angle formed by the 
coast-line and the direction of the wind; but, 
though they undoubtedly transport alluvium, their 
action is feeble in comparison to waves. 

The waves breaking on the shore have their undu- 
lations converted into a motion of translation ; and 
the water runs up the beach at an angle to a line 
perpendicular to the coast, varying with the lie of 
the coast and the direction and force of the wind. 
The waves in breaking take up some of the mate- 
rial of the foreshore, and carry it towards the top 
of the beach, at an angle to the coast line ; but the 
receding waves flow down the steepest slope of the 
beach at right angles to the shore, so that the 
water and the detritus travel along a zigzag. The 
motion of the particles of the beach thus produced 
is not continuous, for the particles ascend or 
descend along a zigzag path, according as the wind 
impelling the waves is stronger or weaker than the 
winds which last formed the slope of the beach. 





He had been thinking it 


distilled to replace it. 





These ascents and descents, accompanied by a 
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travel along the shore sometimes in one direction 
and sometimes in the other, produce a definite dis- 
placement of the beach in the direction generally 
of the prevalent winds. The motion in zigzag of 
the water is, on the contrary, continuous, and 
causes a current, often very strong, varying in 
extent according to the slope of the beach and the 
force of the wind. This current acts in unison 
with the great littoral current, which carries 
along the smaller materials stirred up by the 
waves or brought down by the rivers. Thus the 
travel of the materials of the beach of a tide- 
less sea results from the action of the wind on 
the surface of the sea, producing a displacement of 
the particles by the action of the water on the 
bottom ; within a wide zone the travel is effected by 
the littoral current ; near the shore it is caused by 
the zigzag current formed by the broken waves, 
and still closer to the edge of the water it is pro- 
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duced directly by the broken waves. These various 
transporting agents really coalesce in a single com- 
plex current of alluvium, travelling in the direc- 
tion of the prevalent winds. This current varies 
in its volume of material in the different parts of 
its transverse section, passing gradually from its 
maximum close to the shore, to zero at the depth 
where the waves are incapable of acting on the 
materials at the bottom. The size also of the 
particles diminishes with the distance from the 
shore, there being found near the shore shingle 
and coarse sand which are displaced by rolling 
along the bottom ; whilst further out the particles 
become finer, and capable of remaining longer in 
suspension. 

The author next deals with a mole connected 
with the shore of a sandy beach. The result 
is the silting up of the angles between the 
mole and the coast, and the growth of the bank 





seawards, a general silting up and advance of the 
foreshore taking place. The effect of a detached 
breakwater parallel to the coast-line, on the other 
hand, offers three advantages—first, two deep 
entrances, easy of access, one of which is always 
accessible for vessels under the best conditions ; 
secondly, the creation and easy maintenance of 
a convenient and deep entrance to an inner port ; 
and thirdly, the economical maintenance of the 
depth of the roadstead without impeding naviga- 
tion, the greater portion of the work being out of 
the track of vessels. The effect of a breakwater in 
front of an entrance between parallel jetties is next 
discussed. If the breakwater be of adequate 
length, it will remove the sand from the entrance 
and concentrate it on the foreshore some distance 
at the back of the jetties. The restricted current 
also, between the heads of the jetties and the 
breakwater, would not only prevent deposit, but 
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night even scour away a bar previously formed. 
Ihe author quotes the breakwater at Cette in con- 
firmation of his statement. The changes pro- 
duced, however, in the travel of sand by a 
mole joined to the shore are incomparably greater 
than those caused by a detached breakwater 
placed beyond the sandy foreshore and suitably 
situated. The mole produces an increase of the 
beach near its junction with the land, and a bar 
near its head, and also the general shoaling of 
the approaches to the port and an advance of the 
shore line ; whilst the greatest and most rapid de- 
posits occur in the track of the vessels, so that the 
dredging has to be done in the sea near the moles, 
and in the navigable channels. The detached 
breakwater produces a slow and uniform shoaling 
in the sheltered area, and an accumulation of 
deposit at the extremities of the roadstead near 
the shore. The portions traversed by vessels are 
also not exposed to rapid shoaling, and may be 
maintained without dredging. In latitudes exposed 
to floating ice the advantages of a detached break- 
water are increased. It appears, therefore, the 
author thinks, altogether preferable, excepting, 
perhaps, in some exceptional cases, to resort to a 
detached breakwater for creating a sheltered road- 
stead in a sandy port in a tideless sea. 

In the discussion which followed the reading of 
this paper the chief point raised was that brought 
forward by Mr. Wheeler, who questioned the 
general conclusion as to the prevailing drift of 
beaches. It was an expression which he thought 
required explanation, that of ‘‘ prevailing drift.” 
It appeared to be thought that the beach moved in 
the direction of the prevailing winds, but he found 
that, except with, perhaps, a few local examples, 
the littoral drift was always with the flood tide. 
Mr. V. Harcourt pointed out here that M. de 
Timonoff had referred only to tideless seas. Mr. 
Wheeler said that was very true, but he would go 
back to Mr. Coode’s paper on the Chesil Beach, 
where the direction of the beach was said to move 
with the prevailing winds. This had been accepted 
ever since as a necessary consequence. Mr. Shel- 
ford said that undoubtedly in tideless seas the 
beach travels with the wind. He would not dis- 
yute what Mr. Wheeler had said as regards Eng- 
ow because it so happened that the tidal wave 
and prevailing winds agree in their direction. Mr. 
Kinipple said it was new to him to hear that the 
tide alone caused the travel of the beach. He 
thought that the movement was the resultant of all 
forces at work. That was the reason Chesil Beach 
was stationary, for the resultant of forces acting 
was normal to the beach line. 


Tue Port oF VENICE. 


A paper by M. C. Spadon on “‘ The Lido Entrance 
of the Port of Venice,” which we shall publish in 
full, was taken as read, and the sitting then con- 
cluded. 

Section IV. (‘* Lighthouses and their Illumina- 
tion ; Electrical Connection between Lighthouses 
or Lightships and the Shore ; Fog Signals”) met 
on Thursday afternoon on the ground floor in a 
room which proved amply spacious. Copies of the 
papers were at the disposal of members. The 
papers were all read by either of the secretaries, 
Mr. H. T. Douglass and Mr. J. Kenward, who 
communicated the essential paragraphs, probably 
as marked by the authors. The actual reading 
of lengthy papers full of details, likely to travel 
over the same ground, specially in the introductory 
parts, rarely serves any purpose. 

Mr. W. T. Douglass did not deviate from this 
rule when reading on Thursday afternoon his own 
paper on the 


ILLUMINATION OF EstuARIES AND RIVERS. 


The paper appeared in full on page 121 of 
our issue last week. It emphasises the import- 
ance of a universal, simple, and clearly intelli- 
gible system of illumination, advocating flash- 
ing and occulting lights on a numerical basis. 
To a vessel entering a channel the port hand 
beacons should show even numbers and the star- 
board beacons odd numbers, the periods of the 
lights to be limited to ten seconds. Quadruple 
flashing would in most cases suffice. As the multiple 
flashes would lose in power, the seaward station 
should have the longest light period. The numerical 
basis offers the advantages of our milestones ; one 
clear observation may suftice to settle doubtful ones 
made previously, and the system is equally intelli- 
gible to all able to count, no matter of what 





nationality. The colour distinction, the use of red 
with a loss of light of 40 per cent., and of green 
with a loss of 70 per cent., might be dispensed 
with. As regards this latter point, Mr. Kenward 
somewhat demurred. We should not discard 
any auxiliary. At Dartmouth the green, white, 
and red, with strengthened borders, have proved 
very useful. The same had been experienced in 
Canada. The green port lights, or ship signal 
lights, largely in use there, had a range of ten 
miles, and more powerful lights were not needed. 
The difficulty about the numerical basis was that 
the more we multiplied the numerical distinctions, 
the more the sailor was apt to err by missing the 
beginning. A passing mist might do a great deal 
of mischief in this respect. Mr. Kenward’s other 
remarks referred to Mr. Domenico Lo Gatto’s 


paper, 


Harsour Licuts, Licut Buoys, 4ND BEACONS 
In Itaty, 


which was discussed at the same time. 

Mr. Lo Gatto could, from personal experience, 
speak of remarkable progress made in Italy during 
the last decade. Chance’s petroleum lights were, 
after successful tests at Messina, adopted at a 
great number of stations, chiefly for indicating 
pier-heads, and in a secondary degree for signalling 
in smaller ports and roadsteads. At Naples both the 
old flat wick and the Trinity House circular wick are 
employed ; and, with a consumption of 90 grammes 
of petroleum per hour, they give 3.7 carcels (of about 
10 candles). The author has frequently seen the 
Ventotene sixth order light at 19.5 miles distance, 
which would prove that the power of the lamp is 
greatly in excess of its nominal value, or that the 
proverbially clear Italian sky isno myth. With a 
trustworthy staft these port lights of Messrs. Chance 
are perfectly satisfactory. Ordinary coal gas was 
tried at Naples and found very economical. Light 
buoys with Pintsch’s compressed gas have been in 
use since 1886, two types, the one with a counter- 
weight applied immediately below the buoy, the 
other with the weight at the end of a long barrel. 
Both types answer in rough weather, the latter 
being the more stable. The fixed lights were abso- 
lutely reliable ; the flashing lights not. The 
Gaiola light, near Cape Pollisio, where the buoy 
replaced a beacon destroyed in 1883, failed several 
times, and the eclipses were intolerably irregular. 
Yet the author by no means condemns flashing 
lights with Pintsch’s floating buoys, ascribing the 
trouble to the apparatus, and recommends long 
barrel buoys of large capacity, 7.5 cubic metres, 
with large lanterns 300 millimetres. Up to 
1880, Italy had no beacons working automatically. 
There are now several. They are being intro- 
duced at Trapani; and a very large installation 
of Pintsch’s gas beacons, the most complete, 
perhaps, in Europe, is in the course of erection 
at the dangerous Maddalena estuary, east of the 
Straits of Bonifacio. The entire expense for the 
eleven lights will be only 270,000 francs, and the 
annual cost of maintenance is estimated at 15,000 
francs. On the gasolene beacon lights at Molo 
Giano, Genoa, Mr. Lo Gatto had presented a 
special paper. It is noteworthy that the light can 
be changed into a petroleum light with Chance’s 
occulting screen, which means a great saving 
during the summer months. With regard to in- 
candescence lamps for beacons, the author referred 
to the small plant on the Las Puercas Reef, in 
the Bay of Cadiz, as the only one of its kind. 
There two six-pile Daniell cells feed an inter- 
mittent light of 5 seconds beam, 25 seconds 
repose, of one candle-power only. The power 
seems absurdly low. For any higher power, how- 
ever, accumulators would be required, which it 
might be very difficult to charge or to replace with 
a rough sea. Somewhat the same considerations 
would appear to apply to Pintsch’s gas lights, 
which require special plant for manufacturing the 
gas, and large reservoirs on special vessels for 
transport. Mr. Lo Gatto, however, summed up 
strongly in favour of Pintsch’s gas as the most 
— and reliable system at present known. 

e also emphasised the superiority of flashing 
lights, Tyndall’s ‘‘sudden bursts of light out of 
darkness,” 

During the discussion, two speakers warmly 
recommended the principle of leading lights. Mr. 
Wheeler, M. Inst. C.E., made what he called a 
humble remark on his work at Boston, where a 
channel of twelve miles’ length has to be lighted, 
the funds at disposal being very limited, and ex- 





cluding all thoughts of Pintsch’s gas. For the first 
three miles of straight channel he put two lights on 
shore, holophotal flames 50 ft. and 25 ft. above 
ground, costing 200/. and 100/. a year, and requiring 
one attendant only. For the rest, he uses similar 
lamps with dioptric lenses, drawn up on masts 
with 20-gallon reservoirs, at a cost of 251. a light. 
Many fishing stations are under similar conditions. 

Captain Heath, R.N., mentioned that the adop- 
tion of the leading lights system made the Queens- 
land coast one of the safest and best lighted. 
Moreton Bay, Rockhampton, and many other 
points are supplied with such lights, some very 
powerful, visible at 23 miles’ distance. Near 
Cooketown, at Point Archer, two coloured lights 
on the sides, and one white light in the centre, 
make the passage over sunken coral reefs safer at 
night than indaytime. The 150 lamps are attended 
by one launch ; the insects, which choke the lamps, 
are a great trouble. 

Mr. S. H. Terry stood up for flashing lights ; if 
the lighthouse at Belfast Lough had been of this 
type, it would hardly have been run down, he 
thought. 

The third paper, 


RESEARCHES AS TO CONTINUOUS AND ALTERNATE 
CurRRENTS FoR LIGHTHOUSE PURPOSES, 


by Mr. A. Blondel, summarises the experiments 
which the Lighthouse Department of France has 
undertaken on the initiative and under the direc- 
tion of the Inspector-General, Mr. Bourdelles. A 
memoir on this important topic has been presented 
to the Chicago Exhibition. We commence to publish 
the paper in full on page 144. As, moreover, our de- 
tailed description of the new lighthouse at La Héve* 
deals with several of the problems at issue, we may at 
present content ourselves with a few remarks on 
the discussion. Professor Grylls Adams, F.R.S., 
who occupied the chair, dwelt with satisfaction on 
the confirmation which the South Foreland experi- 
ments of 1884 had received at the hands of the 
French investigators. The efficiency of the De 
Méritens machine he found to be 80 per cent., 
Mr. Bourdelles 77. Professor Adams reminded 
the meeting of the peculiar observation which 
he made at South Foreland, that the three De 
Méritens machines driven in parallel gave a 
power of 16,000 candles as determined by red 
light ; when two of them drove the third as motor 
the current fell, but the light given out rose 
to 17,300 candles. Professor Adams need not, 
however, have deprecated any longer discussion on 
the first two papers, not to curtail the space at dis- 
posal for the third ; for aftera few words in French 
by Mr. Bourdelles, no other member rose, and the 
meeting adjourned. Mr. Bourdelles paid a grace- 
ful compliment to Professor Adams and other 
English scientists, who made the De Méritens ma- 
chine known to them, i.e.,the French. That much 
maligned, antiquated, defective, and rusticated 
machine was, for lighthouse purposes, not de- 
throned yet, in spite of all attempts to replace it. 
But the De Méritens machine might find rivals. 
Alternators, less expensive in first cost, could com- 
pete with it, and the experiments which are still 
being continued on a basis yielding comparable 
results, were favourable also to the continuous cur- 
rent generator. The continuous current machine 
seems to offer many facilities. But it became un- 
excited too easily, especially when the lamps were to 
be started, and as long as we had to adapt the light 
and light currents to atmospheric conditions by 
shunting in auxiliary resistance, the efficiency would 
remain too low. Perfect compounding would pro- 
bably solve the problem. Lamp and dynamo must 
be regarded as parts of one whole, and the three ele- 
ments constituting an electric lighthouse—machine, 
lamp, optical apparatus—should be studied together. 
(To be continued.) 





MACHINE TOOLS AT CHICAGO. 

THE Hilles and Jones Company, Wilmington, 
Del., are well known throughout the United States 
for their boiler, locomotive, and bridge shop tools, 
their punches and shears being of particularly 
good design. Their exhibit in the Machinery Hall 
of the Columbian Exposition (at the far end of the 
annexe) is a fine one, and they have it in good shape. 
A special feature of their exhibit is a plate-edge 
planing machine. It is one of a recent type, for plan- 
ing the edges of boiler, ship, and bridge plates. One 
of the special features of this machine is the wrought- 





* See ENGINEERING, July 7, 1893, page 7, 
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iron clamping beam, which is 32 in. deep, with flange 
11 in. wide on the bottom member. A number of 
ecrew bottle-jacks, supported on trolleys, are placed, 
which can be run along to any desired position, and 
used for taking the buckles out of plates. This 
plan allows a depth of 23 in. to be given between 
the face of the slide and the lower side of the beam, 
and thus bent shapes and irregular pieces can be 
worked without raising and lowering it. It is 
fitted with a heavy horizontal slide, worked by a 
screw 1} in. pitch, carrying two tools for working the 
straight edges of plates, one of which works in each 
direction. To the main slide a swivel tool-box is 
fixed for doing all classes of angular work. The 
design is a massive one, and well adapted to boiler- 
shop work. ; 

Another fine exhibit is a punching and shearing 
machine for all kinds of plate-work, particularly 
adapted to boilermakers’ and shipbuilders’ require- 
ments. The depth of gap is 60 in. ; the slide has 
34 in. stroke, and makes 20 strokes per minute. It 
will punch out a 6 in. by 8 in. hand-hole in plates 
up to 2 in. thick, or 1} in. diameter holes in 1} in. 
thick plates, and shear 1} in. steel plates 10 in. 
wide. The body is of cast iron 4 ft. 3 in. deep at the 
back. The main part is of a box section, continued 

down at the bottom 12 in. below the flanges, which 
* rest on the floor, and a heavy rib carried up to the 
top, connecting to the head of the machine. A 
boss is provided at the top for fixing a portable 
crane jib for handling the work. At the front of 
the gap on each side, lugs are cast, and 2$-in. re- 
inforcing bolts put in for use on short heavy work. 
This plan is very common, but through the bolts 
being left out or improperly tightened, often leads 
to the breaking down of the machine. 

The main shaft is 8 in. in diameter; at one end 
it carries the eccentric, working in the sliding box 
and operating the slide ; at the other the large spur- 
wheel and automatic clutch arrangement. The 
clutch is operated by a combination of hand and foot 
levers, and a bell-crank lever and counterweight 
for bringing a large pin in contact with the cam 
path of clutch. The levers are so balanced that 
under normal conditions the pin is in reach of the 
cam, the clutch is thrown out of gear, and the slide 
stops each time on the up stroke. When pressed 
down by the foot the pin is withdrawn, the 
clutch left in gear, and as long as it is held down the 
slide runs continuously; in work a small weight 
is placed on the pedal when it is neccessary to 
have the constant motion. The cam piece before 
mentioned is connected to the end of the shaft 
by a bolt ; the clutch proper, of the ordinary three-jaw 
construction, being at the end, on the outside of 
the spurwheel, and operated through the centre of 
the shaft in the manner before described. The 
main spurwheel is 84 in. in diameter by 10 in. face, 
2}-in. pitch, gearing into a shrouded pinion 8 in. in 
diameter, keyed to a 32 in. shaft, working in cast- 
iron bearings 15 in. long ; at the outside end of the 
shaft, a flywheel, 63 in. in diameter by 6 in. face, is 
fixed ; this shaft is driven from a cross-shaft 3 in. 
in diameter by mitre gear 12 in. in diameter by 
ljin. pitch, the shaft being carried by a centre 
bearing 20 in. long; the fast and loose pulleys 
are placed on the outside. The pulleys are 33 in. 
in diameter by 9 in. face, and run at 230 revolu- 
tions. The bearings are all rigidly connected to 
the main frame. The slide is 22 in. wide and 5 in. 
deep by 36 in. long, brass wedge-pieces being used 
to take up the wear; it is balanced by a weight 
8} in. in diameter and 14 in. long, at a leverage of 
5 tol. A capstan head is fixed to the front cover 
plate to enable the slide to be operated by hand for 
setting the punches or knives. There is another very 
massive tool for heavy car and blacksmith work. 
It will shear 4}-in. square bars cold, and punch 3-in. 
holes in 2-in. plates. In general design it is similar 
to the one just described, and the adjustable auto- 
matic stop and operating gear are made on the same 
lines. The bed is very shapely, and well adapted 
to the work ; it is 18 in. gap, 4 ft. 6 in. deep at the 
back, and the die stands 42 in. from floor level. 
The main slide is 33 in. wide by 8 in. deep by 
42 in. long ; it is fitted with a brass wedge-piece to 
take up wear, and has double counterbalance weights 
at top. This particular machine is driven direct by 
an engine bolted to the side ; but pulleys can be 
supplied where necessary. The engine has a 
cylinder 9 in. in diameter by 12 in. stroke, and 
runs at 275 revolutions; it is fitted with slipper 
guides, and disc crank fixed on shaft, 5} in. 











in diameter, with two bearings 18 in. long, and 
carrying at the end a flywheel 80 in. in diameter and 











by 2}? in. pitch, is keyed to this shaft and gears 
into a spurwheel 56 in. in diameter by 8 in. face, 
keyed to a countershaft 54 in. in diameter, running 
in 18-in. bearings, one on a massive cast-iron frame 
and the other bolted to the bed, a second pinion, 
18 in. in diameter by 34 in. pitch, gearing into a 
spur 84 in. in diameter by 10 in. face, keyed to the 
main shaft, which is 10in. in diameter. This 
shaft works the slide through an eccentric, and at 
the other end the outside clutch arrangement is 
fixed as before. 

Fig. 1, on page 136, shows a double angle shears, 
such as this firm have built for a number of years. 
The direction in which the sliding heads move makes 
it as easy to mitre the end of an angle bar as to shear 
it off square. The slides are set at an angle of 
45 deg., and at this angle on one side a horizontal 
engine with cylinders 9 in. in diameter by 12 in. 
stroke, and working at 230 revolutions, is bolted ; a 
disc crank is fixed to a shaft 34 in. in diameter, with 
one bearing 10 in. long on the main bed, and the 
other is fixed toa heavy A-frame. A flywheel 56 in. 
in diameter by 44 in. face is keyed to this shaft, asis 
also a pinion 7} in. in diameter and 2} in. pitch, 
gearing into a spurwheel 60 in. in diameter by 6 in. 
face, keyed to a 4}-in. countershaft, in two bearings 
10} in. long ; a second pinion, 11 in. in diameter 
by 38-in. pitch, gears into two spurs 48 in. in dia- 
meter by 10 in. wide, the spurs being keyed to the 
8-in. diameter main shafts, which in their turn 
operate the slides by means of eccentrics. The 
clutches are on the outside of these spurwheels, and 
are operated from the front of the machine through 
the centre of the shaft. The slides are 22 in. wide 
and 7 in. deep by 30 in. long, with the usual 
taking up pieces, carrying shear blades 12 in. wide ; 
2-in. tension belts are fixed between the slide cover 
and bed to take the strain from the former. A 
table and clamp along the front of the machine is 
convenient for holding the angles when being 
sheared. 

The plate-straightening machine (Fig. 2) is made 
under a recent patent, and has been found particu- 
larly useful for flattening ship and bridge plates. 
It differs from the ordinary type of seven rolls, in 
that but six are used in this machine. One of the 
upper rolls is placed directly over one of the lower 
ones with a small horizontal adjustment; this 
allows a positive pinch or compression to be made 
upon the plate as it passes through. By moving the 
roll horizontally, the pinch can be brought upon 
different parts of the plate as it may be required. 
The machine is driven by 6-in. belts on 30-in. 
pulleys, clutches being used instead of fast or loose 
pulleys ; back gear with pinions 5} in. in diameter 
by 5-in. face, 13-in. pitch, and spurwheels 50 in. 
in diameter, is used for the power. The machine is 
self-contained, and the rolls are adjusted together 
or separately by means of worm and spur gearing. 
The vertical milling machine, Fig. 3, page 137, is very 
largely used by locomotive builders for dressing up 
connecting-rods, guide bars, straps, yokes, &c., and 
besides this is very suitable for general engineer- 
ing work. It is fitted with circular, longitudinal, 
and transverse motions, and has special feeds for 
drilling and boring. The main frame is of a box 
section and cast in one with the transverse slide 
bed ; the distance from the centre of the spindle 
to the bed is 20 in., and the nose of the spindle is so 
arranged that it can be brought down flush with 
the table, and has an upward movement of 18 in. 

The forged steel spindle, 4 in. in diameter, is 
carried in straight brass bearings 10 in. long; 
the bottom bearing is contained in the ver- 
tical slide; the top one being bolted up to 
the main frame. A feather on the spindle works 
through the large bevel driving wheel, the hub 
of which works in the top bearing. The upward 
wear is taken up by a heavy brass collar and 
setting-up screws. The spindle is driven by a 
three-speed cone pulley, and single and double 
gearing, and together with the slide is counter- 
balanced by a weight suspended from wire ropes, 
and working up and down on the inside of main 
frame. The top support for rope pulleys is made use 
of for supporting a swing jib crane, which is found 
very useful for holding up the ends of long rods. 
The circular table is 42 in. in diameter, turned all 
over, and has machined | -slots for bolting up the 
work ; the annular trough is kept low down, so that 
the bolts can easily be got in; the transverse slides 
are 48 in. long. All motions are self-acting and easily 





manipulated, the self-feed being arranged with a 
multiple jaw clutch and lever for throwing it in 


or out, and not the usual screw. The machine is 
of good design, very rigid, and well adapted for 
this class of milling work. 





AMERICAN UNIVERSITIES AT THE 
: COLUMBIAN EXPOSITION. 
III.—Princeton. 

AMPLE provision was made for the higher educa- 
tional wants of New England by Harvard and 
Yale. The Middle Colonies—as the States of New 
York, New Jersey, and Pennsylvania were once 
styled—had, however, no academical institution 
until the granting of the first charter in 1746 to a 
college in New Jersey for ‘‘the instruction of 
youth in the learned languages, the liberal arts, 
and science.” 

The early years of the new college were beset 
with difficulties, and, fora time, it seemed uncertain 
whether it had suflicient vitality to outlive them. 
Its first home was at Elizabeth, 1747 ; at the close 
of a year it was removed to Newark ; and in 1755 
it was translated to its third and present habitation 
— Princeton—from which it takes its usual appella- 
tion. 

Princeton is a village of some 4000 inhabitants, 
pleasantly situated in the State of New Jersey, ten 
miles from Trenton, or midway between New York 
and Philadelphia. There, on an elevated ridge, 
backed by blue hills and embowered in its lofty 
elms, rise the straggling college buildings. Some 
of these, like Nassau Hall, are silent witnesses of a 
troubled yet glorious past ; while others, like the 
Green School of Science, and the three observa- 
tories, speak of an active present and predict a 
bright and prosperous future. 

Nassau Hall, the historic centre of Princeton’s 
academic group, suffered much during the stormy 
years of the Revolutionary period. At one time 
British troops were quartered within its walls; at 
another, Washington was there with his raw but 
sturdy recruits. The voice of the teacher was but 
faintly heard amid the clash of arms, and, for a 
time, the peaceful pursuits of undergraduate life 
were exchanged by many a young patriotic Prince- 
tonian for the bustle of the camp. History tells a 
thrilling tale of how Washington fell upon the 
British brigade at Princeton in January, 1777, and 
crushed it. Nassau Hall suffered severely in this 
engagement ; its windows were shattered, its walls 
riddled with bullets, its library burnt, its very 
flooring torn up and used as firewood. The col- 
lege was wrecked and tenantless. 

Thanks to the energy of the trustees, Princeton 
soon sprang up from its ruins ; and Nassau Hall 
welcomed, in 1783, Washington and Lafayette, and 
the members of Congress. In gratitude for the 
hospitality received, Washington presented the 
college with fifty guineas, which sum was spent on 
a full-length portrait of the general, with the battle 
of Princeton in the background. This fine paint- 
ing is in the centre of the college exhibit in the 
Liberal Arts Building. 

Princeton is less a university in the current 
meaning of that term than it is a college. By 
‘‘college” we here mean an institution that provides 
for its alumni a thorough and complete course in the 
various branches of a liberal education, and not an 
institution, like so many in the United States and 
Great Britain, which, though frequented by mere 
boys, and giving only elementary instruction, still 
disdains its proper scholastic appellation and usurps 
the high-sounding title of college. 

Princeton has the two faculties of Arts and Science, 
in both of which it confers the usual academical 
degrees, and not only these, but also the higher 
honours of Doctor of Philosophy and Doctor of 
Science. 

There is no college in England in the enjoyment 
of such plenary powers. For years and years, our 
two great metropolitan colleges, viz., King’s and 
University, have struggled and clamoured for these 
academical privileges, and, though they have the 
faculties of Law and Medicine, as well as those of 
Arts and Science, though they are numerously 
attended, and have among their professors many of 
the leading scholars and men of science in Europe, 
yet they have not been able to wring from our 
Government, tenacious in this matter of unusual 
instinctive conservatism, powers similar to those 
easily obtained and freely extended by the compara- 
tively incomplete college in New Jersey. 

The number of students in Princeton is over 1000. 








Of this number the academic department has 647, 
the ecientific department has 310, and the graduate 
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school has 103. The whole work of teaching is 
conducted by a body of 39 professors and 23 
lecturers and instructors. 

Besides curricula in all the subjects of a liberal 
education, Princeton offers special facilities for a 
thorough acquaintance with the various branches of 
science. The museums of geclogy and mineralogy, 
for instance, are not general collections, but are 
intentionally limited to typical specimens described 
in standard authors. The laboratories, too, are 
numerous, providing all necessaries for chemical, 
biological, histological, and paleontological work. 
But what interests us even more is the provision 
made for engineering students. They have a physical 
laboratory of moderate dimensions, but well 
equipped with the usual appliances, and furnished 
also with instruments of precision for the advanced 
student and investigator. The room of graphical 
statics contains models of the higher algebraic sur- 
faces, as also of the more important ruled and de- 
velopable surfaces. 

The civil engineering laboratory is provided, 
among other things, with a 10 horse-power com- 
pound engine, with condenser, indicators, gauges, 
and a prony-brake. 

The electrical engineers are supplied with an ex- 
tensive plant. The motive power is furnished by 
a 60 horse-power boiler and a Ballengine. They 
have a Westinghouse alternate-current machine, 
and a full set of transformers, motors, storage 
batteries, and measuring accessories. 

We had the curiosity to look through the sylla- 
bus of the electrical engineering course, and our 
inspection convinces us that young Princetonians 
are made to live on a pretty high electrical level ; 
for in their first year they do Vol. I. of Mascart 
and Joubert, and Vol. IV. of Wiillner, with chapters 
’ of Cumming and dips into our ponderous Maxwell. 
In their second year, they take up Vol. II. of 
Mascart and Joubert, to which they add Fleming’s 
‘* Alternate Current Transformer,” and Thompson’s 
‘* Dynamo Electric Machinery.” Besides digest- 
ing these tough books, they spend considerable time 
in advanced measurements and electrical testing, 
using Stewart and Gee, Kohlrausch, Slingo and 
Brooker, Gray, &c. 

There is also a magnetic house, entirely without 
iron in its construction, and situated at a great 
distance from the dynamos, so as to be beyond the 
range of their disturbing influences. The main 
laboratory is in the basement. The first floor con- 
tains a reading-room and private laboratory, and 
the second a spacious room for special research, 
The house has a full outfit of galvanometers, volt- 
meters, ammeters, and other instruments needed 
in technical work or exact investigation. 

The astronomers have an observatory in which 
they are trained in the adjustment and use of the 
principal instruments. They have an equatorial 
of 9} in. aperture, with a full complement of spec- 
troscopic accessories ; a 9-in. reflector, a meridian 
circle with telescope 4 in. in diameter, two transits, 
a 3-in. prime vertical, two standard clocks, two 
chronometers, and various subsidiary apparatus. 

At the head of this department is the celebrated 
Dr. Charles A. Young, a recognised authority on 
astronomical physics. 

The libraries of the college are numerous. There 
is the Chancellor Green Library, with 87,000 
volumes ; the various hall libraries contain 20,000 
volumes; the Seminary Library contains 54,000 
volumes. Total, exclusive of pamphlets, 161,000 
volumes. 

In the galleries of the Exhibition, Princeton 
shows a collection of paintings of her successive 
Sa Caer tastefully grouped round that of General 
Vashington, and also cabinet photographs of her 
present professors. Of these, the one that in- 
terested us most was that of Dr. Young. We 
were pleased to see the veteran scientist, whose 
brow is deeply furrowed with lines of thought, and 
whose keen eye has so often watched the mighty 
changes hourly occurring in the evolution of our 
sun. 

Princeton also shows about a nundred volumes, 
chiefly of a legal, theological, or literary character, 
written by her professors or graduates, as also 
specimens of work done in the schools of biology, 
design, and engineering. But by far the most 
valuable part of her exhibit is the case which con- 
tains the apparatus made and used by Professor 
Joseph Henry. It is the glory of Princeton to 
have had such a man in her chair of Natural Philo- 
sophy.. Henry is incontestably the Faraday of 
America. Like our prince of experimenters, he 
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worked and taught, using the roughest home-made | 
material, and yet obtaining marvellous results. A 
pioneer of science, he successfully explored un- | 
known regions of the electrical world, and made 
discoveries that will ever associate his name with 
those of the greatest investigators of this electrical | 

oe | 

The case contains the ‘‘galvanic” magnet and 
armatures with which Henry, independently of his 
illustrious contemporary Faraday, discovered the | 
phenomena of electro-magnetic induction, and also | 


* Henry was born at Albany, December 17, 1797, and | 


died in New York, nef 13,1878. His first paper, ‘‘ On 
the Production of Cold by the Rarefaction of Air,” 
appeared in the Transactions of the Albany Institute in 
1825, and his last, viz., his closing address before the 
National Academy Of Sciences, was read before that body 
in April, 1878, During those fifty-three years Henry 


contributed no less than 258 articles to the scientific 
periodicals published in the United States, 





covery. 








the large astatic galvanometer made and used by 
him in these researches. The magnet, now of 


‘historical interest, is covered with nine coils of bell- 


wire, each 60 ft. long. The ends are left free, so as 
to admit of different combinations. When energised 
by a single cell, exposing 72 square inches of active 
zine, this magnet carried a weight of 750 1b. Henry 
constructed a larger electro-magnet for Princeton, 
shown in the exhibited collection, which sustained 
3500 Ib. There are also on view one of his famous 
‘*intensity” and one of his ‘‘ quantity ” magnets. 
The former is wound with many turns of wire ; the 
latter with a few convolutions of copper ribbon. 
We also noticed in this interesting case two 
small horseshoe electro-magnets placed side by side, 
evidently for a purpose. The first was made by 
Sturgeon in 1826, the second by Henry in 1828, 
It occurred to us that the purpose intended was to 
elucidate a point in the history of electric dis- 
In examining Sturgeon’s magnet, we 
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be an entire success. The seat consists of a ring, 
oc rather two rings, made in one piece and connected 
by several bridges across the port opening which the 
space between them forms. The seat is crescent- 
shaped, split, and adjustable to fit the valve by the 
stem which extends to the upper side of the steam- 
chest, where it can be turned by a box wrench, after 
removing the cap which covers its end. By discon- 
necting the eccentric rod from the valve rod slide or 
rocker, and moving the valve to and fro by hand, while 
turning the stems, a very close adjustment of the seats 
to the valve can be made, without any danger of 
making them too tight for the valve to work freely. 
Mach adjustable seat is held steam-tight between two 
permanent seats, but is free to move in the plane of the 
port, and may be said to ride on the valve. This 
arrangement avoids the liability to stick that exists in 
the rigid seat piston type, if the engine is started with- 
out warming it up carefully. The steam does not enter 
the port openings from the steam chest over the inside 
edge of the valve end, as is usually the case, but 
through port-shaped openings in the rim of the valve, 
leaving a semi-detached portion on the inner edge of 
each rim, which greatly increases the bearing surface 
of the valve. On the outside of the valve in the 
steam chest a simple sleeve is fitted, to act as an 
auxiliary cut-off valve. The main valve controls 
the admission of steam and the opening and closing of 
exhaust, and is driven by a fixed eccentric, the cut- 
off valve being connected to the governor or automatic 
cut-off regulator. 

Both cylinders are provided with relief valves, 
which can be set to open automatically at any desired 
pressure, and at the same time can be opened by 
hand, serving as cylinder drain-cocks. These valves 
are of larg: diameter, and have proved their effec- 
tiveness in preventing damage to the engine from 
water in the cylinders. 

Between the high and low pressure cylinders, as 
before mentioned, is a split connecting head, and 
metallic packing sleeve. ‘lhis packing tube or sleeve 
is lined with compressed Babbitt metal, and bored out 
to exactly fit the piston-rod which runs in it, The 
self-adjusting block, as shown in the section through 
the tube, takes up any wear, if this should occur from 
the weight of the rod and pistons. The bearing surface 
between the piston-rod and sleeve is nearly as great as 
that of the crosshead, and forms a method of guiding the 
pistons and supporting their weight, allowing them to 
be suspended exactly central in the cylinders, This 
double method of guiding renders the running of the 
engine very smooth indeed. It is found that the 
packing-tube has very little tendency to wear, and 
there has never been a case of cutting with this design, 
a very common thing with some designs of packing 
between cylinders. The sleeve is so arranged that 
it can be pushed into the high-pressure cylinder 
by loosening up the packing gland, so that by 
removing the distance pieces in the split connecting- 
head, the entire low-pressure cylinder head can be 
slid away from the cylinder and easy access gained, 
without disturbing the high-pressure cylinder in any 
way. 

The pistons are cast hollow, and put on the rod by 
being forced up on a taper, with a shoulder beyond ; 
the nut is held up by a locking device. Simple cast-iron 
split packing rings are used, being turned inside and 
out, and re-turned, after springing, to size. The piston- 
rod is of hammered steel, 5 in. in diameter at the frame 
end. The crosshead is made of steel in one piece 
with the crosshead pin, which is 6 in. in diameter by 
9in. long, following a general locomotive practice. 
It is provided with phosphor-bronze slippers, and is 
guided laterally by their inside edges, running against 
the oil retaining lip on the inner edge of the guides, so 
that if the crosshead warms up, it will tend to run 
more freely, instead of to bind, as is often the case. The 
lower guides are cored out for water jackets, and are 
made of hard charcoaliron, and are separate from the 
main frame. 

The connecting-rods are constructed with strap ends 
taken up by gib and key, The straps are held together 
and prevented from spreading by a bolt, which is not 
subject to any shearing strain. The boxes are of cast 
iron lined with Babbitt metal. 

The crankshaft is of hammered iron, 14 in. in dia- 
meter in the main bearings and 16 in. between; the 
crankpins are 74 in. in diameter by 9 in. long. 

The discs are of cast iron ; are counterbalanced, and 
have the crankpins forced in them. They are also 
forced upon the ends of the main shaft. 

The main bearings, Figs. 6 to 9, page 145, are provided 
with water-jacket shells, lined with Babbitt metal. The 
lower one is machined on the outside to a true sphere, 
and the frame recessed to correspond, forming a ball- 
and-socket bearing for the journal, insuring evenly 
distributed pressure over its surface, both operations 
being performed by special tools made for the purpose. 
Through bolts, to be tightened up after the bearing 
has been allowed to properly align itself, fasten the 
bearing securely to the frame. By jacking up the 
shaft enough to take the weight off the bearing, the 
shell can be slid around and out in a few minutes, 








allowing access to the bearing without disconnecting 
any gear whatever. The general outlines of the frame 
are shown in Fig. 1; it rests upon the foundation 
for the entire length of the engine, being extended out 
under and supporting the high-pressure cylinder, 
which is firmly bolted down to it; but is at the same 
time free to move longitudinally, to compensate for 
expansion of the cylinders when hot. 

All the valve gear is driven by eccentrics on auxiliary 
shafts, in line with the main shaft, and driven from 
an extension of the crankpin by drag-links. Details 
of this apparatus are shown in Fig. 13. The drag- 
link standard is provided with an inclined rocker arm, 
connecting with the eccentric strap, the object of this 
being to neutralise in the valve motion the effect of the 
angularity of the connecting-rod, making the point of 
cut-off alike in each end of the cylinder for any position 
of the governor. The cut-off in the low-pressure cy- 
linders is varied simultaneously with that in the high, 
by a sufficient amount to keep the difference in the fall 
in temperature in each cylinder about constant for all 
loads, and incidentally divide up the work equally 
between the two cylinders, thus getting the best 
possible economy at all loads. In order to effect this 
the low-pressure auxiliary valve stroke is much shorter, 
and to provide equivalent steam opening, the cut-off 
valve is made with two openings on each end, being 
in fact to some extent a cylindrical gridiron valve. 
This general lay-out prevents the engine from running 
up in speed, even though the entire load be suddenly 
thrown off when used condensing, and a high degree 
of regularity in speed is obtained. The governor 
is of the kind known as ‘‘ shaft governors,” and 
isshown in Fig. 10. This form of governor is not 
used in England for large and high-class engines, but 
certainly gives such good results as to warrant its 
extensive use. Both sides of the engine are operated 
by the same governor, a cross-over rocking shaft 
driving the auxiliary valves on the off-side of the 
engine. The illustration shows the governor with 
the weights in an extreme position. I1t differs from 
shaft governors designed to drive single-valve engines, 
from the fact that it is only necessary to turn the 
eccentric round on the shaft in order to vary the cut- 
off, since it is only used to drive the auxiliary valves, 
whose exclusive function is to control the cut-off. In 
a single valve engine, or one in which the valve or 
valves operated by the governor control the admis- 
sion and exhaust, as well as the cut-off, it is necessary 
to swing the eccentric across the shaft, and vary the 
stroke of the valve, making a somewhat more compli- 
cated mechanism, which has at the same time to do 
more work. This firm build both styles of governors, 
using the latter on smaller engines. They both 
possess great freedom from friction, due _princi- 
pally to the use of a plate spring opposing the cen- 
trifugal force of each weight by means of a steel 
pin, hardened, and resting in hardened steel cups 
at each end. The cup in the weight is situated at 
the centre of gravity, so that the centrifugal force 
is directly resisted by the spring in a comparative 
frictionless manner. On the other hand, the usual 
spiral springs, in order to keep their size within 
reasonable limits, must necessarily be attached to 
the weight close to the pin upon which it is pivoted, 
causing a great pressure upon it. The double spring 
will tend to keep the tension upon the weights 
equal, in spite of any small inequality in the ad- 
justment of the length of the pins. The two 
weights are in static equilibrium in all positions. 
The gear is of capital workmanship, all pins being 
made of tool steel, hardened and ground, and the 
holes they turn in are bushed with hard phosphor- 
bronze. A good provision is made for thoroughly 
lubricating all wearing surfaces. The ‘centrifugal 
weight are so made that they can_ easily be 
added to or reduced, thus giving a ready means of 
altering the speed of the engine should it be needed. 
The fly wheel is 16 ft. in diameter by 78 in. broad, and 
weighs 62,000 lb. It is cast in four pieces, with two 
sets of arms; in fact, is practically made up of two 
wheels placed side by side on the shaft and bolted 
together. Each section is cast separately, planed up, 
and bolted together through reamed bolt holes, the 
splits in the rim of each half being placed opposite 
each other. The wheel is prevented from bursting 
by twenty-four 2-in. bolts at the rim and sixteen 
22-in, bolts at the hub, not including the bolts 
used for holding the hub and rim together laterally. 
The rims are provided in the centre and at the 
edge with broad internal flanges for stiffening the 
wheel and preventing oil from getting on the belt. 

Special attention has been paid to the question of 
oiling. For the main bearings, a small eccentric on 
the drag-link shaft drives an oil pump, the suction 
being connected with a settling chamber under the 
bearing in the main frame, the » Bneren pipe feeding it 
upon the upper side of the journal. Bronze rings are 
placed on the shaft at the end of the journals, and 
throw all oil fed to the bearings into channels lead- 
ing it into this settling chamber, which is provided 
with a gauge glass showing the amount of oil in it. 
This arrangement is very perfect in operation ; the 





rings above mentioned prevent any oil from being 
thrown out of the bearing and lost ; the operation is con- 
tinuous, and entirely automatic, keeping the bearing 
flooded with oil. Fig. 12 shows this in detail. All 
the bearings of the valve gear at this end of the engine 
are lubricated by sight-feed devices, and the crankpin 
by centrifugal oiler, the whole of them being fed from 
an oil tank, as shown in detail in Fig. 14. It is a 
satisfaction to find an engine in which the ques- 
tion of thorough lubrication has been so careiully 
worked out; too many engine builders provide for 
oiling, but not for lubrication in the proper meaning of 
the term. All working surfaces are scraped, ground, 
or lapped when necessary, the idea of the parts wear- 
ing toa working surface not being considered good 
practice. The total weight of the engine is 250,000 lb., 
which shows the general massiveness of construction. 
This firm is to be congratulated on the excellence of 
their display, and condoled with from the fact that the 
Exposition people have given them so much trouble 
with their connections. 





THE TRIPLE-COMPOUNDING OF THE 
ENGINES OF THE S.S. ‘‘ IBERIA.” 

WE continue on this week’s two-page plate the illus- 
trations of the engines of the Pacific steamer Iberia, as 
converted from the compound to the triple-expansion 
system by Messrs. David Rollo and Sons, Fulton 
Works, Liverpool. Originally the engines were of the 
compound type, with three cylinders, one high-pressure 
and two low-pressure. These cylinders have been 
replaced by three of different diameters, and new 
boilers have been fitted to supply steam of the 
higher pressure necessary for triple-compound working 
—180 lb. With the engines working at 72 revolutions, 
the speed got was 16 knots. In 1874, when the com- 
pound engines were new, the speed was a little over 
15 knots, with the engines working 64 revolutions. 
We intend to give further drawings and details to 
show the method of reconstruction adopted, and may 
therefore defer a description of the details of the new 
engine, 





THE EXTENSION OF THE PORT OF 
DUNKIRK.* 


By M. Jory, Ingénieur-en-Chef des Ponts et Chaussées, 
Dunkirk. 

Situation of the Port—Approach.—The port of Dunkirk 
serves the Department du Nord, the richest in France, 
and it is in easy communication with Paris and the 
Departments of the east by mneans of well-designed canals, 
and also of trunk lines of railway. Owing to its favour- 
able situation, its progress has been rapid during the last 
fifty years. The total tonnage of its arrivals and de- 
partures in 1848, just when the line of railway which con- 
nects it with Paris was opened, was 217,000, but rose in 


Tons. 
1858 to 528,000 
1868 ,, 869,000 
1878 ,, 1,484,000 
ABBGE 5. 2,628,000 
1892, . 3,122,0C0 


The development of its trade has rendered necessary 

some very important improvements which have been suc- 
cessively carried out since 1865, and which will be very 
soon completed. 
_ The port opens ona shore running east and west, which 
is compoeed of a fine sand of very gress depth. Behind 
the sandhills, which are in general not high, there are 
vast meadows known by the names of ‘“ walteringnes” 
and ‘‘mceres,” which have, little by little, been reclaimed 
from the sea, and the level of which is lower than that of 
high tide. These meadows formerly discharged their 
waters into the harbour. All the works have had to be 
designed so as to insure this drainage, which is of supreme 
importance, not only for the wealth but the healthiness 
of the country. 

In front of the shore there is a series of banks alternat- 
ing with long depressions. Some parts of these banks 
are higher than low water. and are separated by hollows 
of greater or less depth. The hollow nearest to the land 
constitutes the roadstead of Dunkirk. 

The tidal currents are almost parallel to the coast ; 
they run towards the North Sea with the flood and to- 
wards the English Channel with the ebb ; their change of 
direction takes place at half-tide ; the maximum velocity 
of the flood is almost at the moment of high water, and is 
about three miles per hour at spring tides. 

The roadstead is 20 kilometres long and 1 kilometre 
wide on an average ; it is bounded by two passes of ap- 
. one on the west, in which is found 9 metres at 
ow water, and which is only used by the largest ships; 
the other, called the Pass of Zuydcoote, on the east, in 
which is 5 metres at low water. The roadstead offers an 
excellent botton: for anchorage, and is well sheltered by 
the banks from the open sea. Depths varying from 11 to 
15 metres are found, permitting the largest ships to lie 
there in perfect safety. 

Lights and Buoys.—A very complete system of lighting 
and buoying enables the port to be entered by day or 
night with the greatest ease. 

During the day, navigators coming from the North Sea 


'* Paper read before the International Maritime Con- 
gress, London Meeting. 
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find seven large iron buoys marking the extreme limits of 
the banks ; the opening of the channel to be followed is 
defined by the lightship Ruytingen, which has a mast 
12 metres high ending in aspherical beacon. The road- 
stead itself is defined by means of fourteen iron buoys 
which mark the ends of the passes and the limits of the 
channel ; its axis is marked by two lightships with masts 
having spherical beacons—the Dyck and_the Snow. 
During the night the lighthouses of Calais, Waldes, and 
Gravelines combine their lights with those of the light- 
ships Dyck and Ruytingen and of the lighthouse of 
Dunkirk to enable ships to avoid the banks of Flanders 
and to recognise the Dyck. The lights of the Dyck and 
the Snow give the course to be taken, up to the point of 
entering the harbour. Within the last few years the 
lighthouse has been lighted by electricity ; the intensity 
of the lights of the Ruytingen and the Dyck has been 
greatly increased. The new lightship Ruytingen, 
anchored in 1889, is a steel boat, carrying a siren worked 
by hot-air engines. ; 

Six of the old buoys have been replaced by luminous 
buoys, which mark at night the limits of the roadstead. 
Three new luminous buoys are about to be substituted 
for an equal number of those now in use; a large buoy, 
provided with a powerful light, the focus of which is 
placed at a distance of 7 metres above the water, has just 





furnished with five outlets, one of 5.20 metres, the others 
of 4metres, could at low water furnish in three-quarters 
of an hour a volume of 75,000 cubic metres of water. 

The sluices enabled depths of more than 2 metres 
below low water to be obtained in the channel between 
the piers, but deposited further on the materials in sus- 
pension, causing there the formation of a bar which was 
rarely below the zero of the hydrographic charts, and 
often enough roseto + 0.50 metre. The channel ontside 
the piers was very irregular, tortuous, and often danger- 
ous to navigation. 

The requirements of commerce for a long time urgently 
called for the extension of the piers; all that was done 
was that in 1837 a prolongation of 300 metres was carried 
out, which gave a momentary improvement, but, the 
— advancing rapidly, the bar regained its former 
level. 

Since then an effort has been made to augment the 
action of the sluices by utilising existing ditches so as to 
create new reservoirs, and by adding at the end of the 
east pier a movable section of 300 metres, composed cf 
panels in woodwork, of 10 metres each in length, to which 
the name of “‘guideaux” was given. The experiments 
were continued for fifteen years without much success. 
The ‘‘guideaux” had to be let fall when the tide was 
running out, and lifted at the moment of its turning. 
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been anchored near the lightship Snow, and is intended 
to replace her if the experiment is satisfactory. Two 
lights placed at the end of the piers, and one at the end 
of the outer harbour, enable ships to make their way from 
the roadstead into the harbour. 

Description of Port.—The harbour comprises an 
entrance channel, an outer harbour, and floating docks. 
The entrance channel deepens very gradually from the 
shore line to the deep water of the roadstead. It is 
900 metres long, 70 metres wide, and is bounded by 
wooden piers. The outer and inner harbours together 
are 1300 metres long, and of a width varying from 
60 to 80 metres. At the end of the harbour are the two 

assages called ‘‘de Barrage” and ‘‘ du Commerce,” one 

aving a single pair of gates with an opening of 21 metres, 
the other having a lock with a width of 14 metres and a 
length of 50 metres. Both of these give access to the old 
docks ‘‘du Commerce,” ‘‘de la Marine,” and ‘‘de 
) Arritre- Port.” 

These docks, up to 1880, were the only ones in exist- 
ence. Since 1860 they had been considered insufficient, 
and a law of July 14, 1861, declared the public utility of 
extensions involving the removal of certain fortifications, 
the construction on their site of the new west dock and 
lock, the execution of works intended to facilitate the 
land drainage, and the increase of the depth of the 
channel. 

In 1878 the necessity for further improvements was 
recognised ; a law of July 27, 1879, authorised the execu- 
tion of works, the total expense of which was fixed at 
60,000,000 fr. New docks were immediately commenced, 
and were opened in 1889; two dry docks, already com- 
menced, were finished, and two new ones were con- 
structed, which were opened in 1890; the construction 
of a large lock below the west passage was determined on, 
and will be finished in 1894. Finally, in 1801, the con- 
struction of a new pier was commenced, intended to 
replace the present east pier. Ae 

Deepening of the Entrance—Dredging.—Before giving 
some general information as to the conditions under 
which these various works have been carried out, it will 
be well first of all to mention the considerable increase in 
depth which has been obtained at the entrance of the 
harbour within the last fifteen years, owing to which the 
largest ships have been able to enter Dunkirk. Up to 
1875 the depth of the channel was maintained entirely by 
sluices; for this purpose a basin of 30 hectares, con- 
structed between 1825 and 1827, was utilised. The sluice, 
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The management of these contrivances was difficult ; 
they necessitated a considerable staff, and could not be 
managed except in fine weather. Their application was 
at intervals too irregular and too far apart to produce any 
effective result, 

In 1876 it was decided to have recourse to dredging, 
which till then had been considered impracticable. The 
work had to be done on a bar not sheltered by piers, on 
which the waves do not attain a great height, but where 
they are short and violent, where their agitation is pro- 
duced with extreme rapidity, and where the nature of 
the bottom renders the use of bucket dredgers dangerous 
whenever the sea is not perfectly calm. 

At this time different types of sand-pump dredgers 
were tried. It was toa machine of this kind that the 
Company of Fives-Lille, who had charge of the first ex- 
periments, had recourse from the beginning. After some 
trials they obtained results which, although imperfect, 
showed that the problem was perfectly soluble. The 
experiment was continued ; the company designed a new 
boat of greater power, and offering more conveniences 
than that which they had first used. Two Dutch con- 
tractors, who had recently carried out some important 
works on the Amsterdam canal, were called in at the 
same time, and they set to work thwee other dredgers. 
The quantity removed at once became large enough to 
make a radical improvement in the channel. 

The total quantity removed by contractors in 1877, 
1878, 1879 had been—20,000 cubic metres (27,000 cubic 
yards), at an average price of 2 fr, 90 c. (2s. 5d.). : 

There was removed in-— 


1880, 142,000 cubic metres, at an average price of 2 fr. 21 ¢, 
1881, 264,850 i a a 1fr. 47¢. 


1882, 429,200 ns 1fr. 370. 
1883, 539,765 rs s Ks 1 fr. 220. 
1884, 310,778 : “ Lfr. 20c. 


The ee asked had been at first very high; it was 
reduced as the work became better understood. The 
Government, finding the contractors’ prices unreason- 
able, decided in 1884 to have three suction deedgers 
built, with which, in the same year, 209,290 cubic metres 
were removed. 

Since 1884 the work has been carried out entirely by 


the Government. The quantity removed has been in— 
Cubic Metres. 
1885 oes a Pi as ae 489,503 
1886 we ey 399,897 
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Cubic Metres. 
1887 436,195 
1888 507,290 
1889 553,630 
1890 426,782 
1891 443,495 
1892 418,078 


The channel was first brought to a uniform depth of— 
2.00 metres, then widened so as to facilitate the turn 
which ships wishing to reach the end of the piers have to 
make, and then by degrees deepened to about -—3 metres. 
It is only exceptionally that the depth is as little as 
—2.70 metres, as when, in 1876, the bar to be crossed at the 
extremity of the piers was frequently as high as + 0.50 
metres ; consequently a deepening of more than 3 metres 
has been obtained, and the depths available for ships 
have been increased from 4 metres to 7 metres at 
high water neap tides, and from 5.50 to 8.50 metres at 
high water spring tides. 

It has not appeared so far worth while to try to obtain 
greater depths, because the sills of the west lock are at 
the level —1.50 metres or 1.20 metres above the bottom 
of the channel. It is proposed, when the new Jock now 
being built is opened, the sills of which are at the depth 
of —5.00 metres, to resume the deepening of the channel, 
and to approach this last figure so far as the requirements 
of navigation may demand, and so far as the available 
resources may allow. 

The ee are not confined to excavating the channel 
to the depth of —3 metres between the piers and over the 
bar; they maintain to the west of the west pier a depth 
of something like —1 metre over an area about 250 metres 
long and 150 metres wide ; this depression is intended to 
receive the sands which make their way over the west 
beach, and to prevent them from passing onwards into 
the channel, crossing the groynes. 

The distribution of the dredging done during the last 
three years is as follows: 


1890. 1891. 1892. 
Channel between the piers 54,792 77,922 63,198 
Outside the piers ... 61,419 167,602 150,779 
Area to the west, above 
mentioned Sa ... 299,087 195,305 204,100 


The total volume removed is sensibly greater than the 
new deposits; not only, indeed, have increases of depths 
been obtained over the points where the dredgers work, 
but they have brought about a reduction of the neigh- 
bouring portions of the west beach; the importance, 
then, of the sacrifices which the maintenance of the 
existing depths involves admits of no dispute. 

Sand is not the only material to get rid of ; the deposits 
are also composed of mud, which is mainly of fluvial 
origin. This mud, stirred up by the flood and ebb tides, 
has a tendency to settle in the deepened parts, so much 
so that a considerable proportion of muddy sand and 
even more or less compact silt has to be removed from 
outside the piers ; it may even be feared that this propor- 
tion will increase with the increase in depth of the 
channel, and that, consequently, the suction dredgers 
will not serve alone to maintain the depth of the entrance, 
and that the cost will be appreciably increased. 

The dredgers employed ae the following dimensions: 


Metres, 

Length (measured on the deck)... es 42 
Width amidships ... ia ad 8.30 
Draught (light) ... ead das a 2 50 
Pe (loaded) ... aad aca a 3.50 


The engines are compound, making 120 revolutions per 
minute, and developing 12,000 kilogrammetres (86,796 
foot-pounds) per second, indicated. 

_The speed, loaded, is 5 knots. The pump is 1.80 metres in 
diameter, and discharges 50,000 litres (11,000 gals.) of water 
per minute when the engine is making 120 revolutions. 

There is only one suction pipe of 0.50 metre in dia- 
meter, 14 metres in length, which is placed at the side. 
This pipe is so mounted as to be capable of dredging up 
to 11 metres; in practice there is no need to lower it 
further than 9 metres at high water. The hoppers contain 
240 cubic metres (8476 cubic feet). 

The dredgers work whenever the state of the tide 
permits them. In spring tides they return into harbour 
during low water, and work during 13 hours; at neap 
tides their draught of water is sufficient to enable them 
to work at low water, and they work on an average for 18 
hours. They can dredge in sand an amount per day 
varying from 800 cubic metres to 1300 cubic metres, but 
this decreases considerably whenever the sand is mixed 
more or less with mud. The time of filling varies from 25 
minutes to 24 hours. The dredgings are carried outside 
the roadstead to a distance of 2500 metres. The time of 
the journey is about 1 hour. 

Suction dredgers are only employed over the last 800 
metres of the channel and outside the piers; in the 
interior of the harbour the deposits consist principally of 
muddy sands and of silt, and a bucket dredger is used 
which turns out about 1000 cubic metres in 12 hours of 
effective work, and removes annually from 150,000 to 
180,000 cubic metres. 

The total volume to be dredged per year in order to 
maintain the port in its present condition is thus over 
600,000 cubic metres. The corresponding expenditure is 
about 240,000 fr. (9600/.). 

The price per cubic metre dredged has been in the last 
five years: 





Suction Bucket 
Dredgers. Dredgers. 
fr. fr. 
1888 0.243 0.547 
1889 0.224 0 527 
1890 0.279 0.560 
1891 0.287 0.550 
1892 0.330 0.514 
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These prices include only the expenditure for wages, 
coal, and repair of plant; they do not include either the 
cost of superintendence, nor the interest and amortisation 
of cnmlad nor insurance. They vary according to the 
importance of the more serious repairs, and also accord- 
ing as the volume removed has been greater or less. The 
price for the suction dredgers is, moreover, higher accord- 
ing as the dredging is carried on at a greater depth and 
as the proportion of mud to be removed becomes greater. 
We shall shortly, no doubt, have to transport the 
dredgings to a much greater distance from the shore, and 
therefore to modify the plant. 

Works carried out from 1860 to 1880.—The old docks are 
maintained at a depth of —0.50 metre. Their area of water 
is 11 hectares (27 acres), and the length of available quay 
1570 metres. These docks are used now for the coasting 
trade, and from September to March for the fishing fleet. 

Large ships are brought into the new docks, called the 
‘Freycinet ” docks, formed by the west dock, made 
between 1874 and 1880, and by the new docks, built 
between 1881 and 1889. 

The expenditure between 1860 and 1880 rose to more 
than 25,000,000 fr. Very difficult works, skilfully carried 
out and directed by eminent engineers, had only so far 
given to commerce the relatively meagre development 
implied in some new quays, but they had rendered pos- 
sible the rapid transformation of a harbour for coasting 
trade into a great commercial port. 

Works carried out since 1880.—The works authorised 
by the law of July 29, 1879, comprised the improvement 
of the entrance, the extension of the west dock, and the 
opening of communication between it and the interior 
canals, the completion of the quays of the old docks, the 
enlargement of the tidal basin, the construction of two 
new dry docks, and the construction to the east of the 
entrance channel of new docks with workshops. 

At the entrance the operations were limited to a continu- 
ance of the dredging begun in 1877. This dredging—on the 
results of which detailed remarks have been made above 
—-is regarded at present as work of ordinary maintenance. 
Owing to its success, the lengthening of the west pier, 
which was originally projected, has been unnecessary. 

(To be continued.) 





ON THE ELECTRIC LIGHT OF 
LIGHTHOUSES. 
Experiments made by the Lighthouse Department of 
France.* 
By AnprRE BLONDEL, 


Object of this Memoir.—The electric apparatus of light- 
houses using the voltaic arc has undergone no modification 
for many years. The machine of De Meéritens, adopted 
in 1881 at the lighthouse of Planier, is now in use in almost 
all French and foreign establishments, and gives excellent 
results, but of late years this machine has been severely 
criticised, because of its high price and antiquated type. 
Krom different quarters we have been urged to adopt 
more modern machines, and in particular continuous- 
current dynamos. With the object of improving, if pos- 
sible, its installations, the Lighthouse Department of 
France has undertaken, on the initiative and under the 
direction of M. Bourdelles, Inspector-(reneral, since 1891 
a series of systematic experiments which have had re- 
ference to the use of both continuous and alternate cur- 
rents. The results have already been summarised in the 
notice on lighthouse apparatus presented by this Depart- 
ment to the Chicago Exhibition. I propose here to ex- 
plain in more detail the investigations that have been 
made with the two varieties of current at the lighthouse 
establishment, and at the same time the considerations 
that weigh in favour of each solution. 

I shall point out, first, the general conditions that the 
machines and lamps should fulfil to insure the safety and 
convenience of the service. Then I shall examine the 
manner in which continuous and alternate currents behave 
from the various points of view that have to be con- 
sidered, and the properties of the machines employed to 
produce them. Finally, I shall note the results of the 
comparisons made between the two systems. 

This memoir will refer, then, only to the electric appa- 
ratus, The optical apparatus of electric lighthouses in 
France having been described in detail in the memoir 
above-mentioned, we shall assume to be known. 

I. General Observations orm Machinery and Lamps.— 
The machines should be, above all, of very strong 
construction. Their management should demand the 
least possible technical knowledge and the least pos- 
sible attention. The speed of rotation should be 
moderate, to reduce to the lowest point the causes of 
deterioration. We have decided in French lighthouses 
that it should not exceed 800 to 900 revolutions per mi- 
nute, and, for the machines of De Méritens, it has even 
been reduced to the half of this. Continuous lubrication 
must be provided. The motors may be steam, hot air, 
Dowson gas, petroleum, &c.t+ 

* Paper read at the International Maritime Congress, 
London Meeting. 

+ The hot-air motor, although employed with success 
in certain French and other lighthouses, is only admis- 
sible in exceptional cases, because of the numerous objec- 
tions to which it is subject, such as irregularity of effort, 
lack of elasticity, &c. ; and, above all, because of the ex- 
cessive superintendence it requires from the attendant. 
The petroleum motor, which is still in use, is expensive 
in working, and not free from danger. Gas motors can 
only be used in towns having a gas works. The solution 
proposed by Dr. Hopkinson (Inst. C.E., December 7, 
1886) has not yet been tried. The progress lately made 
in the employment of poor gases encourages us to believe 
that this method may one day be applied when the danger 
of intoxication by carbonic oxide has been overcome. 





_Ishall not undertake here the comparative study of these 
different apparatus; I shall only observe that the abandon- 
ment of the steam engine is only justified in exceptional 
cases, and that none of the motors suggested to replace it 
offer for lighthouses the same advantages of simplicity 
and safety. The use of the surface condenser or air con- 
denser, which enable us to recover 75 per cent. of the 
water used, as also the experience obtained since 1891 in 
the lighthouse of Baleines, enables us to extend the appli- 
cation of steam even to lighthouses having a scanty supply 
of water. 

Safety.—Besides the mechanical causes of deterioration, 
we have to take precautions against permanent or acci- 
dental causes arising from the current of the machine. 
With this object the intensity of the current must be re- 
duced below that in ordinary use in industry, so that the 
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rise of temperature of the windings may not exceed | 
20 deg. Cent. in ordinary work, and 40 deg. to 50 deg. on | 
short circuit. This result may be obtained without sen- | 
sible diminution of the efficiency, while certainly pro- 
longing the life of the dynamo. The deterioration of the 
commutators by sparks need only be feared in continuous- 
current dynamos. The progress obtained in this direc- | 
tion relieves us now from any anxiety on this score. The 

accidental causes of deterioration to be guarded against | 
all result from too sudden alterations in the current, con- | 
sisting either in abrupt interruptions, or in short circuit- | 
ing. In every case we ought to have at least a second | 
generating unit in reserve ready for immediate use if the 
first has to be cut out of the circuit. 

Gradation of Light according to the Degree of Trans- 
parencu of the Atmosphere.—In a certain number of old 
lighthouses two grades only are used—a single and a 
double light—one, as the term implies, corresponding to 
double the intensity of current of the ether. In French 
lighthouses of the old type these intensities are respec- 
ny: 50 and 100 ampéres. In the English lighthouse of 
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obtained by supplying the lamp either with one of De 
Méritens’ machines, type G or L, or with two coupled in 
parallel circuit. But the gradation so obtained is im- 
perfect, because the reduction of range due to atmo- 
spheric absorption varies in a much greater ratio than 
that of 2 to 1, when the weather changes from moderately 
clear to foggy. In average weather—that is to say, for 
about 20 per cent. of the year on the French coast of the 
Channel and the ocean, a current of 25 amperes is more 
than sufficient with bifocal apparatus to enable the 
geographical range to be attained, and even surpassed. 
In the flashing apparatus, “‘ feux-éclairs,” an illumina- 
tion is realised which reaches to 85 miles, whilst in foggy 
weather a double intensity corresponding to a current of 
100 amperes only reaches 26 miles. In these conditions 
it is necessary that the intensity of the current should 


Fig 3. 
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vary at least from 1 to 4, and that the weaker currents, 
which are the most used, should be obtained with suit- 
able efficiency. 

In French lighthouses the two extreme currents are 25 
and 100 amperes. Many combinations may be made to 
obtain intermediate gradations. ; 

1, Two machines, one supplying the minimum current, 
and the other, more powerful, supplying the maximum, 
each at their maximum efficiency. The only inconveni- 
ence of this method is that in case of breakdown of the 
large machine the small one does not constitute a suffi- 
cient reserve, and that a third is necessary ; besides, the 
efficiency of the mechanical motor diminishes in general 


| so quickly with the power that the advantage gained in 


electrical efficiency is rendered nugatory. : 

2. A single machine capable of furnishing, as desired, 
the various currents, and duplicated with a second similar 
unit as reserve. In this case the efficiency is necessarily 
much smaller with the smaller current. 

3. A machine capable of supplying the mean current, 
combined with a secondary battery which, charged during 


atherine they are 175 and 350 amperes. They are! the day, may be discharged at night—alone during clear 




















Ave. 4, 1893.] 


ENGINEERING. 


145 
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weather, and in parallel with the machine during foggy 
weather. This solution, suggested by different engineers, * 
seems to render possible a reduction of the staff, seeing 
that the maximum power is necessary during only two 
months of the year at most. But it is not so, and in any 
case the advantage so gained would be neutralised by the 
additional cost of the establishment and maintenance of 
a set of accumulators called on to act as much as sixteen 
hours at a stretch with a current of 50 amperes. The 
battery would be more cumbersome than a dynamo, and 
would require attention that can scarcely be expected 
from ordinary lighthouse attendants. Lastly, the effi- 
ciency would be the more reduced owing to the absolute 
necessity in which we are placed of interpolating a con- 
siderable resistance, as we shall see later, in a continuous 
current are circuit fed by a battery. Accumulators are 
not then applicable to the supply of an electric arc light 
for lighthouses with the arrangements in use at the 
present time. It by no means follows that they may not 
some day be utilised in a different manner. 

4. Two machines, each having currents of 25 to 50 
amperes, and arranged so as to be coupled in parallel in 
order to provide a current of 100 amperes. 

This solution, which has been adopted for the service 
of French lighthouses, appears the simplest, the most 
favourable to symmetry in the installation, and the most 
economical from every point of view. It enables us to 
obtain a satisfactory efficiency with the 25 amperes cur- 
rent, and insures a sufficient reserve in case of accident. 

Are Lamps.—These lamps, as we know, have their 
mechanism in the lower part, and rest directly on the 
platform (Fig. 1) of the optical apparatus. Their prin- 
cipal function is to constantly bring together the carbons 
as they are consumed. Some of them have a striking 
arrangement which automatically separates the carbons 
to start the arc. But none of them in ordinary working 





* Inst, C.E., December 7, 1886. 








can increase the distance of the carbons if they have 
accidentally come too close to each other. In that respect 
an improvement might, perhaps, be introduced, but we 
can avoid the cause of too near an approach by suppress- 
ing, as we shall see later, the variations of the current. 

The lamps for alternate currents (Fig. 1), almost the 
only ones at present used, all belong to the original Serrin 
type, or to that type modified in certain points of detail 
by MM. Berjot, Le Baron, Ciolina, &c. The movement 
of capone which is made under the action of the weight 
of the upper carbon-holder, is governed by clockwork, 
with an escapement put in play by an electro-magnet 
when the distance becomes too great. 

The necessity of reducing the heating effect on the 
magnet and the change of attractive force that arises with 
the change of current has led for some time to the aban- 
donment of the practice of putting the electro-magnet 
in series with the principal current. In the new French 
lighthouses, we send, whatever the main current may be, 
the current of half of one of the machines of De Méritens 
through the electro-magnet ; the remainder goes 7 
to the lower carbon by another cable. This method, 
which requires three cables, complicates the installation 
and the construction of the switch-board, although care 
may be taken to connect all the commutators of this 
board so as to enable the change of current to be made by 
one operation. It is more natural to employ, as in the 
lamps of Le Baron, an electro-magnet placed in a shunt 
and wound with fine wire. The number of conductors is 
reduced to two, and there is no further need to split up 
the machine circuit. 

The same type of regulator might also well be applied 
to continuous currents. Messrs. Sautter and Harle have 

referred to adopt for the experimental lamps of the 
Sheen of La Heéve a type analogous to that of the 
projectors (Fig. 2), in which the approach of the carbons 
1s produced by a screw passing through the two carbon- 
okdens, and operated by an electro-motor through a 


































ratchet. 


The latter receives a shunt from the principal 
current through a relay controlled by a small electro- 
magnet placed in shunt across the terminals of the lamp. 
Each movement of the screw is accompanied by a similar 
movement of rotation of the socket of the lower carbon- 


holder so as to regulate the shape of the carbons. But 
this movement is too slow to produce a favourable result. 
The principal advantage of this lamp consists in the 
employment of a solenoid placed around the lower 
carbon, of which the purpose will be later explained. 
With the present lamps the regulation of the are so 
that it may occupy the focus of the apparatus is effected, 
as is well known, by the aid of a screw that raises or 
lowers the two carbons simultaneously. The attendant 
constantly moves this screw so as to e. the image of 
the arc or of one of the carbons to a mark traced on the 
table. There would evidently be an advantage in produc- 
ing this movement automatically, but the attempts made 
in this direction have not been sufficiently satisfactory to 
lead us to pursue them further. An automatic system 
would also have the disadvantage of not requiring the 
attention of the attendant, which it is as well to stimulate. 

Influence of the Properties of the Dynamo on the Sensi- 
tiveness of Regulation of the Lamp.—The lamp consuming 
the whole of the current, the manner in which the pres- 
sure varies as a function of the current depends only on 
the construction of the machine, and the characteristic 
curve of supply at the lamp terminals only differs from 
the external characteristic of the dynamo by the small 
F eri representing the loss of pressure in the con- 

uctors. The method of regulation of the lamps (whether 
in series or in shunt) must therefore be chosen according 
to the form of the characteristic. If the latter has little 
slope (we shall see later that it is necessary for it to 
descend in the direction corresponding to a rising current) 
the — will vary more quickly comparatively than 
the volts for a given variation of distance between the 


carbons, The most sensitive mode of regulation will be 
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then that in series; on the contrary, if the curve hasa 
considerable slope, regulation by a shunt should be pre- 
ferred. Finally, if the characteristic is inclined at 
45 deg., which we shall see is practically the case with 
the dynamos of De Méritens, the two modes of regulation 
are equivalent, and, consequently, we ought to adopt the 
simplest, that is to say, regulation by a shunt.* 

Keactions Produced on the Dynamo and the Motor by 
Variations in the Resistance of the Arc.—The electric arc 
being the only apparatus utilising the current, every 
variation of its resistance, and thus of the energy that it 
consumes, will be felt by the dynamo and the motor in 
the form of variation of speed, which again will modify 
the régime of the arc. These reciprocal reactions cause 
an oscillatory condition resulting in periodical vibrations 
of the light that may end in its extinction or in a break- 
down of the mechanism. 

To avoid these difficulties, it is necessary to furnish the 
motors with a sufficiently sensitive governor, and to get 
rid of the oscillations by choosing the constants of the 
dynamos so that, at about the usual current, the demand 
it makes on the motor for power increases with the 
intensity,t or better, passes through a maximum,t an 
arrangement which is easily attainable for alternators. 


If. EmMptoymMent oF Continuous CURRENTS. 


Section I.—Properties and Useful Effect of the Arc with 
Continuous Currents. 

Constitution and Intrinsic Brightness.—It appears to 
be established that the arc consists of a current of carbon 
reduced to a state of vapour at the surface of the positive 
pole, which assumes the form of a crater; owing to this 
circumstance the positive pole constitutes the most bril- 
liant part of the electric arc. It is estimated that it 
furnishes more than 85 per cent. of the light produced, 
while the negative carbon gives less than 10 per cent., 
and the are, properly so called, less than 5 per cent. The 
temperature of volatilisation of carbon being a physical 
constant, the temperature of the crater must be invari- 
able for a given carbon, and consequently also its intrinsic 
brightness (that is to say, per unit of surface). The 
experiments of Messrs. Abney, Rosetti, and Violle, &c., 
have shown that this is correct. But this law is only 
applicable to the maximum brightness; in fact, this 
maximum is only produced on a variable portion of the 
crater, and the mean brightness of the crater may vary 
within wide limits§ (that is to say, the total light that it 
emits divided by its total surface). 

Distribution of the Light.—The power of a pencil of 
light produced by a luminous source placed in a given 
apparatus only depends, as we know, on its mean bright- 
ness and the geometrical form of the apparatus, and on 
the surface of the latter usefully illuminated. In the 
age case the useful parts are those which receive the 
ight of the crater. The well-known form of the curve of 
distribution of the arc light from continuous currents 
(Fig. 3) shows the unsymmetrical fashion in which this 
light is distributed; and Mr. Trotter has recently proved 
that in every direction the quantity received is nearly 
proportional to the portion of the visible surface of the 
crater. It thus appears that above the horizontal plane 
through the edges of the crater the electric arc is of no 
great service, 

Arrangement of the Carbons.—In placing in our present 
apparatus the positive carbon above the negative, as was 
done in the first applications, notably at the Lizard 
(England), the most important part of the apparatus was 
not made use of. Sir James Douglass proposed, in order 
to overcome this difficulty, to place one of the carbons 
eccentrically, so as to produce an oblique crater similar to 
that of projectors. But this arrangement, which only 
illuminates the apparatus over a very limited part, is 
unsuitable for Bo pec in the generality of cases.|| It 
has, then, been attempted to place the positive carbon 
below and the negative above, but a further difficulty is 
then met with. The arc which with the crater above 
finds itself, so to speak, kept in place by the latter, now 
begins to travel round the edges, is uncertain, and is 
easily extinguished. This difficulty, not important with 
small lamps, becomes so serious with currents of more 
than 50 amperes, that it has hitherto completely hindered 
the employment of continuous currents. An attempt 
made in this direction at May Island (Scotland) in 1886 
proved disappointing. 

fessrs, Sautter, Harlé, and Co. have recently over- 
come the difficulty by a very ingenious application of 
electro-dynamic action ; for this purpose they arranged 
concentrically to the lower carbon (Fig. 2), and as near as 
possible to the are, a solenoid formed of several turns of 
thick copper wire traversed by a shunt from the current 
of the ay and protected by a refractory plate; the arc 
behaving like a fiuid conducting body begins to turn 
around its own axis with a very rapid movement, as was 

* Differential regulation would give double the sensi- 
bility, but the complication it would involve in the dis- 
tribution of the circuits renders it undesirable. 

+ In fact, it is easily seen that every accidental increase 
of intensity tends to slacken the speed of the motor, every 
diminution to accelerate it. The reactions of the motor 
tend then in any change of speed to re-establish the 
normal régime. On thecontrary, if the power decrease, 
the variations of speed of the motor would reinforce the 
> da from the normal condition which gives rise to 
them. 

t In this case the variations of power produced by a 
departure from the ordinary state are insensible. 

§ In the experiments made in 1878 at Chatham by 
Royal Engineer officers, it was found that the mean 
brightness may vary from 26,000 to 76,000 candles per 
squareinch. I have also observed similar variations. 


Except, of course, in cases where a projector might 
actually be used. 








shown by an instantaneous photographic record,” and 
immediately obtains, in virtue of its gyration, a great 
stability. The regularity in the shape of the carbons is 
favoured in some measure by the slow movement of rota- 
tion given as described above to the lower carbon. It is 
with a Sautter-Harlé lamp of this system that the experi- 
ments have been made at the lighthouse establishment, 
and will be pursued at the lighthouse of La Héve. It 
might be well to adopt it for continuous currents, if we 
had to preserve the present forms of lamps and apparatus. 
In this case all the part of the optical apparatus below 
the focal plane not seeing the crater ought to have as its 
focus the point of the negativecarbon. It would even be 
better to suppress it completely, and give to the cupola 
a larger development in diameter and in height, as was 
done for the apparatus of the Isle of May, where the only 
mistake was in replacing by catadioptric rings the upper 
half of the dioptric drum.t 

Useful Effect Obtained with Different Currents.—With 
arcs which are geometrically similar (that is to say, in 
which the proportion between the distance apart of the 
carbons, the diameter of the carbons, and the square root 
of the intensity remains the same), the occultations of the 
crater by the negative carbon have the same relative 
value. We must, then, always obtain the same optical 
effect at a great distance, and there would be no advan- 
tage in employing arcs of great intensity. In practice 
this somewhat hasty conclusion is contradicted by ex- 
perience, as is shown by the following Table, in which 
are collected results obtained from experiments made 
with similar continuous-current arcs : 
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This apparent contradiction might be explained by the 
small extent of the luminous surface compared to the 
inevitable aberrations.t Further, we must not forget 
that when the maximum brightness is constant, the mean 
brightness of the useful incandescent part may be vari- 
able within certain limits, as was said above. 

Influence of the Diameter of the Carbons.-—Even admit- 
ting the constancy of the brightness, there is an advan- 
tage with regard to occultations in fixing the diameter as 
much as possible. We are limited only by the heating of 
the carbons, which increases their combustion and loss of 
energy, and may injure the sockets. The current given 
in the last line of the preceding Table is for this reason 
inadmissible. If we calculate from the experiments of 
the Table dimensions applicable to different currents, 
taking into account the laws of similarity, the following 
figures will be arrived at as maxima in the case of bare 
carbons : 


* “ Tumitre Electrique,” vol. xlii., page 60. 

+ Under these circumstances it might perhaps be advan- 
tageous in certain respects to turn round the half appa- 
ratus, giving it the arrangement shown by Fig. 3. We 
might then replace the ordinary lamp by a lamp suspended 
to the upper part and analogous, save as regards power, 
to those employed in public lighting, in adopting for 
carrying the lower carbon a single rod placed on the land- 
side, the lamp might be oy in a case fixed to a small 
footbridge accessible to the attendant, and its replacing 
could be effected almost instantaneously, without any 
need of stopping the apparatus of rotation. Thanks to 
the employment of a positive carbon above, we should 
obtain a suitable condition of the arc more easily than 
now. Lastly, in giving to the apparatus a diameter of 
1 metre in place of 0.60 metre, for example, we should 
amply compensate for the loss of useful surface due to the 
suppression of a part of the drum and of the ring, and 
should restore the horizontal divergence to a value nearly 
that which it has at present. 

t In consequence, in fact, of defects of construction in 
the refracting surface, the rays which are called ‘‘ focal,” 
that is to say, those which after refraction form the useful 
part of the pencil, do not all pass strictly through the 
geometrical focus of the apparatus. Those only are 
utilised which meet the incandescent part of the crater, 
and the number of them must evidently increase with the 
dimensions of the latter, until it becomes so great as to 
inclose all the focal rays. This view is justified by the 
important difference noticed between the actual diverg- 
ence of the apparatus and the theoretical divergence cal- 
culated. For example, the apparatus of La Heéve has 
furnished the following results with alternate currents : 
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Separation of the Ca:bons.—The minimum distance 
apart which enables us to obtain from ares of 25 amperes 
and upwards a light free from hissing is from 4 mm. to 
5mm _, corresponding to a pressure of 45 volts at the arc 
and about 50 volts at the lamp terminals. There is an 
advantage with regard to optical efficiency in increasing 
the distance a little until the crater is completely free 
without passing the limit at which the are becomes 
unstable and produces too much flame. 

The preceding Table indicates the data which seem to 
me the most favourable according to experiments and to 
the geometrical form of the are. 

Nature of the Carbons.—When the carbons are properly 
purified, as is generally the case for those in use in in- 
dustry, which do not contain more than 2 to 3 per cent. 
of ash, the maximum intrinsic brightness remains prac- 
tically constant, whatever is the nature of the carbons. 
That, at least, is the result I have obtained from a great 
number of comparisons made with the pyrophotometer.* 
But there is an advantage with regard to the occultations 
in reducing the diameter by employing the hardest pos- 
sible carbons, which, owing to their great conductivity, 
can carry the most intense current without heating. The 
carbons of M. Carré, saturated with carbon by being 
many times successively soaked in syrup and baked, are 
successfully employed. They carry very well the current 
of 0.02 to 0.03 amperes per square millimetre given in the 
preceding Table. To give to the arc a suitable stability, 
we should add a core, but it should not bs made too good 
a conductor, as otherwise the mean brightness might be 
diminished. t 

Conditions of Stability of the Arc.—The steadiness, in- 
dependently of all conditions above treated relating to 
the mechanism of the lamps, demands a special condition, 
well known to electricians. It is necessary that the 
characteristic curve of supply at the terminals of the 
lamp, such as the curve M (Fig. 54), for example, 
should be a falling curve, and have a sufficient slope.+ 

The engineers of the French Navy have fixed the fol- 
lowing slopes as necessary to the steadiness of a pro- 
jector are regulated by hand:$ 


Arc of 45 amptres. 43 volts. Slopeof to 
a a 45 ,, y» 0.50 ,, 0.60 
oO gs ee »» 0.45 ,, 0.55 
a OO oes 50 ,, » 0.35 ,, 0.45 


With automatic lamps in lighthouses, lower values 
may be adopted. It seems to be enough to have an 
electromotive forca of about 70 volts for one machine of 
constant potential, which corresponds to the following 


slopes : 


V.at V.at 
Terminals Arc Slope 
Arc of 25 amptres. 50 45 1 
.~ ae 52 47 —s 0.46 
55 2100: a3 55 50 0.40 


This slope may be obtained either by the actual form 
of the external characteristic, or by the aid of an inter- 
polated resistance. The wires which connect the machine 
to the lamp contribute to this effect; in a lighthouse 
60 metres high, with a connection of 20 metres, for ex- 
ample, acable of 37 square millimetres in section, capable 
of transmitting 100 amperes, represents a resistance of 
about 0.08 ohms, and absorbs nearly 8 volts (without 
counting the resistance of the joints) with this current 
of 100 amperes. 

(To be continued.) 





* V. ‘Bulletin de la Société Internationale des Elec- 
triciens,” March, 1893. . 

+ The part played by the core may be considerable in 
in respect of the pressure and the brightness, the same 
carbons at the same distance apart requiring differences 
of potential of 40 to 50 volts, according as the central 
part is composed of material more or less friable, con- 
ducting, and plentiful. This difference arises from the 
artificial increase of conductivity produced by the con- 
tinued transference of these matters in the arc. This con- 
ductivity permits a part of the current to pass from one 
pole to the other without volatilising a corresponding 
quantity of carbon. In consequence of this action, 
although the maximum of brightness of the crater 
remains constant, the surface raised to this degree of 
incandescence may be found seriously reduced. _ This 
may be easily ascertained by considering a projection of 
the crater. We may thus understand how it is that soft 
core carbons tend to give a mean brightness inferior to 
that of homogeneous carbons or those with a hard core, 
and have always given inferior results in efficiency in 
lighthouse bere 

t The explanation of this condition has not been agreed 
upon. I have given one founded on a consideration of 
the characteristic of the arc, which seems to me the most 
nataral. (‘* Lumitre Electrique,” vol. xlii., page 62.) | 

§ ‘‘ Memoir on the Installations of Electric Lighting 
on Board Ships of War,” by M. Dollard, Naval Engineer, 
1889, 
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COMPOUND EXPRESS PASSENGER 
LOCOMOTIVE. 

On pages 140 and 141 we illustrate the North-Eastern 
Railway Company’s compound express passenger loco- 
motive No. 1619, which ran the dining train on 
Friday, the 21st ult., between Newcastle and Edin- 
burgh, as described in our issue of last week. This 
engine is one of a class known as Class M, and was 
built by the North-Eastern Railway Company at their 
Gateshead Works, from the designs and under the 
supervision of Mr. Wilson Worsdell, chief locomotive 
engineer. The directors having decided to discontinue 
the second class on their main lines, and the passenger 
traffic by the fast trains on the East Coast route be- 
tween London and Edinburgh, during the summer 
months, continuing to increase yearly, Mr. W. Wors- 
dell, as the result of many years’ practical experience, 
determined to build engines of the above class, powerful 
enough to meet all requirements. This class of 
engines in regular traffic has a consumption of 26.5 lb. 
We give below the leading dimen- 


ft. in. 
Thickness of sides and top plate 0 08 
Distance of copper stays apart 0 4 
Diameter of copper stays 01 
Inside Firebox (Ccpper) : 
Length at the bottom, inside ... G6 O04 


Breadth - es 
Top of box to inside of shell 
Depth of box inside at front ... 


9 9 back 
Tubes (brass) aa 
Length of tubes ... ae 
Diameter ,, cs at a ‘a 
Thickness ,, Nos. 11 and 13 W.G. 
Diameter of exhaust nozzle... aa 
Height of chimney from rail ... 

Heating surface in: 


225 


of coal per mile. 
sions : 








Leading Dimensions of North-Eastern Locomotive 


No. 1619 


Cylinders : 


Diameter of low-pressure cylinder 
” . high ” ” 
Stroke of piston ... aa tua 
Length of ports, low pressure ... 
99. ” 1g ” ore ee 
Width of steam ports, = pressure ... 
” ” 1g) ” eee 
Width of exhaust ports... ais ae 
Distance apart of cylinders centre to 
centre... = te ae ae 
From centre line of cylinder to valve 
face see ae ane ae as 
From centre to centre of valve spindles 
Lap of valve ac ee : see 
Maximum travel of valve 
Lead of slide valve i 
Stephenson’s link motion 
Diameter of piston-rod ... 
Length of slide-blocks ... ge - 
Length of connecting - rod between 
centres ... Ae err cr eas 


Wheels and Axles: 


Diameter of driving wheels 
x trailing ,, 
e bogie “a an ne 
Distance from centre of- bogie to driv- 
ing wheel ee sas aay 
Centres of bogie wheels ... af es 
Distance between driving and trailing 
wheels... nts aie a ate 
Distance from driving wheel to front 
of firebox sei sas as ae 
Distance from centre of bogie to front 
buffer plate oF aes ce oe 
Distance from trailing wheel to back 
buffer plate es eas a 


Crank Axle (Steel) : 


Diameter of wheel seat ... 

- bearings 

pe at centre wan ee oe 
Distance between centre of bearings... 
Length of wheel seat as wa 

a bearings 


Trailing Axle (Steel) : 


Diameter at wheel seat ... 

fe bearings 

va centre 
Length of wheel seat 

se bearings me as 
Diameter of coupling-rod pins... 
Length ‘+ 
Throw of outside crank .. 


Bogie Axle (Steel) : 


Diameter of wheel seat... 
a at bearings 


9 centre 
Length at wheel seat 

pa bearings Se 
Centre to centre of bearings 
Thickness of all tyres 
Width a as eas 
Frames, steel, distance apart ... 
oe of frames ae 

istance apart of ie frames 

Thickness of te hg + ti 


Boiler : 


Centre of boiler from rail 

Length of barrel ... ret 

Diameter of boiler outside 

Thickness of plates (steel) ges 
9, smokebox tubeplate 

Butt joints strips... = dee 

Pitch of rivets , 

Diameter of rivets 


Firebox Shell (Steel) : 


Length outside ... a 
Breadth ,, at bottom 
Depth below centre line 
front ae 
Depth at back... $i 
Thickness of throat-plate 
re backplate ... 


of boiler at 
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‘ubes 1220 
Firebox 121 
Total 1341 
Grate area... ? Sia <3 19.6 
Weight of engine in working order : 
tons cwt. qr 
Bogie wheels a aa py 17 12 0O 
Driving ,, ea ids ee 18 18 0O 
Trailing ,, te, an? Gk 14 18 0 
Total .. a iia 51 8 O 
Weight of engine when empty... 47 10 O 
The tender capacity is 5 tons 
of coal and 3940 gallons of 
water. 
Weight of tender in workin 
order on front wheels ... can i 06 
Weight of tender in working 
order on middle wheels ae 12 10 O 
Weight of tender in working 
order on hind wheels ... aa 1 12 0 
Total... ae aig 41 2 0 
Weight when empty _... aes 19 6 0O 
Total weight of engine and 
tender in working order... 92 10 O 








UNDER-WATER FOUNDATIONS. 
To THE EpiToR oF ENGINEERING. 

S1r,—In your issue of the 28th ult. it is stated (page 
109) that what Mr. Kinipple claims to be his system of 
forming under-water foundations is being adopted at the 
harbour of refuge works here. I will be obliged by your 
contradicting that statement, as it is not correct. 

The system adopted here is one which I claim to be 
my own. It was described in ENGINEERING of Septem- 
ber 16, 1892 (pages 359 and 360), and it bears no resem- 
blance to that which Mr. Kinipple has described. 

I am, Sir, yours faithfully, 
shee Sureitp, M.I.C.E. 
Peterhead, N.B., August 1, 1893. 





THE METRIC SYSTEM. 
To THE EprToR OF ENGINEERING. 

S1r,—I have read with interest Mr. Stott’s very fair 
letter on the above subject, Were it left unanswered, it 
might tend to retard the reform which Mr. Stott desires 
to see accomplished. The defects of 10 as the basis of 
notation have heen known and admitted for years. 

Charles XII. of Sweden proposed the use of 12 asa 
base. Mr. Rystrom in 1862 suggested 16; Mr. Airy, the 
late Astronomer Royal, advocated a binary base, such as 
8or16. This being so, Mr. Kesselmeyer has but little 
claim as an originator, whatever he may have done in 
the way of elaboration 

The base 10 is obviously derived from the number of 
fingers (including thumbs), and is adopted by all people 
who practise enumeration. Is it possible that any nation 
will ever upset the whole system of arithmetic, and 
mathematically isolate themselves? Hardly. On the 
other hand, is not an international system of decimal 
weights and measures practicable? The metric system 
has already been very largely adopted, and for this 
reason, rather than for any special virtue possessed by the 
metre, it is the only system which can ever become cos- 
mopolitan. 

With the concluding paragraph of Mr. Stott’s letter I 
heartily concur, and hope that his name may soon be 
associated with that of other workers in the cause of a 
reform in our system (?) of weights and measures. 

Yours, &c., 
Cuas..Lovuis Herr. 

Turbine Foundry, Brigg, July 30. 

To THE Epiror oF ENGINEERING. 

S1r,—The raison d’étre of this discussion is the growing 
adoption by our customers abroad of the metric system, 
the convenience of which results from its using the 
decimal base, the bed-rcck of the notation universally 
employed. 

Whether or not a duodecimal notation would be pre- 
ferable, appears to be of no importance and a question 
quite apart. Surely Mr. Stott in his letter in your issue 
of July 28 does not seriously suggest the upsetting of 


our arithemetical landmarks because ; = 3 and * = 2. 
Mahomet’s proposal to move the mountain was practical 


in comparison. : ‘ 
Mr. Kesselmeyer’s scheme involves the construction of 





a duodecimal system of weights and measures, based, let 
us say, on the inch and foot, which, if carried out in the 
same complete form as the metric, would probably not 
leave more than three of our units untouched, and would 
place us more hopelessly at variance with foreign require- 
ments than we now are. 

This difficulty, however, is simply insignificant com- 
pared with that of changing the notation. Beside the two 
new digits, new names would be necessary to identify 
numbers. Thirteen, for instance, becomes 12 + 1 instead of 
10 + 3, andsoon. The translation from one notation to 
the other is a tedious business. Who would recognise in 
A.D. 1119 the familar 1893? We should all feel absolutely 
at sea. 

Any number can, of course, be used as a radix, and the 
algebra of our schooldays exercised our minds with fancy 
problems of this kind; but independently of mankind 
generally indorsing the number 10, for a_ sufficiently 
obvious reason, I believe a critical investigation by Pro- 
fessor de Morgan confirmed its superiority compared with 
either the 8 or 12 base. If Mr. Stott will work a few four 
or five figure numbers, he will be, I am sure, quite con- 
vinced that “the new notation is not practicable, Mr. 
Kesselmeyer notwithstanding.” 

The multiple and submultiple of 12 no doubt came to 
us from ancient Babylon, through the Romans probably, 
who employed it in their system of weights and measures ; 
the only survival of the latter in practical use with us is, 
12 in.=1 ft. Custom has indorsed the division of the 
year and the day, but many European States had 10 in. 
and 11 in. to the foot, 12 not being of preponderating con- 
venience. 

Why return to what has failed to hold its ground? Why 
attempt an impossible revolution? What guarantee 
would there be of the movement spreading? The last 
state would be worst than the first. Perhaps, however, 
as Mr. Louis Stevenson humorously observes, ‘“‘ there is 
something repellent to the western mind in the simplicity 
of the decimal system.” 

Yours faithfully, 
F. Howarp Livenss, Assoc, M. Inst. C.F, 

Lincoln, July 31, 1893. 





ENGINEERING LEASES. 
To THe EpiTor or ENGINEERING. 

Sr1r,— Your leader on machinery rating brings to mind 
numerous pitfalls to which engineers seem peculiarly 
liable, owing to the fact that, their training and ex- 
perience being mainly technical, they have generally 
little knowledge of commercial matters. One prolific 
source of trouble arises from the manner in which leases 
of engineering works are drawn up. Except in the case 
of large concerns or wealthy companies, few engineers 
can afford, when commencing business, to purchase free- 
hold land and erect thereon costly buildings; or even 
when able to afford it, it frequently suits their purpose 
better to lease suitable premises at a moderate rental. 

It seems passing strange that a simple form of lease 
cannot be devised, which shall equally protect both lessor 
and lessee. Of course a common form which shall apply 
to every case is quite impossible—there will always be 
some peculiarity requiring special clauses—but this surely 
need not prevent the application of one common principle, 
which shall clearly define what shall be the property of 
the landlord and tenant respectively at the termination 
of the lease. 

Here comes in the same difficulty of definition as that 
which now prevails in the present unfortunate rating of 
machinery disputes, i.c., what constitutes landlords’, as 
distinct from tenants’, fixtures. 

That wretched word “ fixtures” has provided more 
work for the legal profession than probably any other 
word in our language. Take an example: An engineer 
takes on a lease a certain property consisting of land and 
buildings; the lease gives him power to put up such 
buildings and other erections as he may require, should 
his business extend. This generally happens, and during 
his lease he erects buildings, and equips them with 
machinery to suit his growing business. At the end of 
his lease, or ‘‘ sooner deter™ nation thereof,” he wishes 
to move, or perhaps he may be disposed to purchase the 
lease ; he then finds to his horror that the word “fix- 
tures ” appears in the lease, and that by it not only have 
all buildings and other erections put up by him during 
his tenancy become the property of the landlord, but that 
also everything in the shape of “fixtures” therein 
revert to the landlord, should the latter be disposed to 
claim them. 

Such a result was of course never intended by him, or 
perhaps by either of them, and the word robbery is none too 
strong to express the tenant’s sense of such a 5 defini- 
tion. If both sides are stubborn, costly litigation 
follows. If the landlord is an easy, good-natured man, he 
lets the tenant take away his “ fixtures,” or a compromise 
is effected, and the wretched tenant is permitted to re- 
move his machinery, &c., by paying for the privilege ! 
This isa much more common case than most engineers 
imagine. Neither is it restricted to small concerns. I 
have now a case in mind which involves more than 
100,000/. in dispute, through this laxity of definition. 

An individual seldom enters into more than one long 
lease, therefore this evil does not come before him in a 
striking manner; but for the sake of those to whom he 
intends bequeathing his ae ag er the result of 
a lifetime’s labour—it behoves him to look closely at the 
wording of his lease, and have all clearly defined. 

The importance of the subject will, I hope, be con- 
sidered sufficient excuse for my troubling you with this 
rambling letter, written in great haste. 

Iam, &c., 


ee Hy. Suerpey-Price. 
49, Queen Victoria-strest, E.C, 
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1200 HORSE-POWER TANDEM COMPOUND ENGINES: COLUMBIAN EXPOSITION, 
CONSTRUCTED BY MESSRS. McINTOSH AND SEYMOUR, AUBURN, N.Y. 
(For Description, see Page 141.) 


Fig. 1. 
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COOPER'S HILL. 

Tue Royal Indian Engineering College held its 
twenty-first ‘‘ public day” at Cooper’s Hill on 
Friday last, when a number of distinguished 
Anglo-Indians, including several former students, 
assembled to witness the distribution of prizes and 
the award of scholarships. The college was founded 


for India, in 1872, with the intention of furnishing 
the Indian Government year by year a number 
of well-educated young men specially trained for 
whatever career may be open to the civil engi- 
neer in India. It has done more than this, for 
of the forty students who left the college on Friday 
only thirty enter the service of the Indian Govern- 
ment. Of these twelve enter the Public Works De- 
partment as assistant engineers, second grade ; 
three enter the Telegraph Department as assistant 
superintendents ; and fifteen join the Forest De- 
partment as assistant conservators. The remain- 
ing ten, including eight engineers and two foresters, 
presumably go into private employment. After 
their course of preparation for Government service 
in hot climates, they will be suitable candidates for 
vacancies in the Public Works and Forest Depart- 
ments of the Crown Colonies, protected native 
States, or of the great chartered companies of 
Africa or Borneo. 

It is impossible not to envy the fortunate 
young engineer student of the present day. Three 
years spent in college, with all the intellectual, 
social, and physical advantages of university life, 
in one of the most beautiful parts of the fairest 
county in England, cannot fail to leave its lasting 
impress on his mind, body, and character. ‘‘ Rusti- 
cation” is rare indeed, and the number of men 
‘*sent down” since the college was founded is ex- 
ceedingly small. At the recent medical examina- 
tion at the India Office not a single student was re- 
jected, and almost the only cases of illness at the 
college during the past year were those of the 
irrepressible influenza. With pardonable pride 
the president dwelt upon the extraordinary success 
of the students in athletics, in the cricket field, on 
the river, and at football. Indeed, for a college 
numbering only 138 men to have beaten the 
University of Oxford at football is a legitimate 
cause for exultation. Turning to the financial 
position of the college we find it no less satisfac- 
factory. From the ‘‘Home Accounts of the 
Government of India,” published in May last, we 


%*! see that the college pays its way. The expendi- 
1|ture is roughly 20001. a month, distributed as 
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EXPANSION ENGINES OF THE PACIFIC STEAMER 
“IBERIA,” 





Excess receipts, excluding interest on capital outlay, 
130/. 1s, 11d. 


It is not quite apparent why the 2816/. 17s. 7d., 





received for testing work, &c., is not included in 
the ‘‘ receipts,” in which case the total expenditure 
for the year would stand thus : 


Salaries, wages, provisions, and £ s. d. 
contingencies ca .. 26,692 8 ll 

Disbursements consequent on 
fire a ue eae 6 23 1 
26,788 11 0 


to which should be added a portion of a sum of 
950 7s. 4d., being the cost of alterations and addi- 
tions to the college buildings, &c., to be spread 
over several years; and the whole of the sum of 
43341. 4s. 3d., being ‘‘ salaries and expenses while 
gaining practical experience in their profession, of 
students retained in this country after having 
passed out of the Royal Indian Engineering 
College.” 

With these additions, and spreading the cost of 
the alterations, &c., over five years, the total ex- 
penditure for the year 1892 comesto31,312/. 16s, 9d., 
the total receipts to 26,9187. 12s. 1ld., leaving a 
deficit of 4394]. 3s. 10d. Adding 25/. for the 
passage out, the cost to the Government of India 
for each trained student on joining the service is a 
little over 170/., exclusive of interest on capital 
outlay, which may, perhaps, bring it up to nearly 


by the Duke of Argyll, when Secretary of State | 299/ 


From the point of view of the Indian Govern- 
ment, this is a fairly satisfactory result. From the 
parent’s or guardian’s point of view, his son or ward 
is launched on an honourable career at an outlay of 
7501., with the certainty of at once earning enough 
to support himself, and with prospects of pro- 
motion, with a pension at the end of his service if 
his constitution is good enough and his habits 
sufficiently temperate to enable him to live long 
enough to earn it. There is, however, another 
side to the shield, very plainly exposed in Sir 
George Chesney’s witty speech on the occasion, 
when, alluding to his advice two years ago regarding 
the great importance of laying by money for a 
rainy day, he added that ‘‘that advice would be en- 
tirely superfluous now, because, owing to the great 
fall in the value of the rupee which had since 
taken place, the means of exercising that excellent 
virtue of saving had been entirely removed from 
all possibility.” When it is remembered that 
English ladies suffer irreparable injury to their 
health by remaining more than a few years at a 
time in India, and that children born out there 
must be sent home before they are five years old, 
to remain in England until they are grown up, it 
will be seen that the career of the Cooper's Hill 
man entails celibacy in the absence of adequate 
private means ; and even with the unusual advan- 
tage of independent means it involves a life of 
separation from his children if he marries and has 
any, and long periods of separation from his wife 
and friends at home in any case. 

A glance at the honours lists at New Year, or 
the Queen’s Birthday, will show how small a share 
ever falls to the civil engineer ; whilst a further 
glance at the departmental list will show what an 
enormous disproportion of the higher posts in it are 
given to Royal Engineers. So that, on the whole, 
looking to the initial cost in time and money of the 
engineer's preparation, the folly of marrying and 
attempting a spasmodic and intermittent home, the 
rate at which he must burn his candle in India, and 
the small chance of ever attaining to a distinguished 
position through his department, it is not surpris- 
ing that the numbers at Cooper’s Hill increase so 
slowly—so slowly, indeed, that 75 per cent. of the 


| students passing out this year at once obtain 


appointments. 

For those who enter the college with no inten- 
tion of going out to India there are many attrac- 
tions and advantages. The subjects are well taught 
by professors of established reputation in their 
several branches of science; the laboratory and 
workshop appliances are fairly good; and the 
periodical examiners are well-known men. The 
student receives individual attention and help in 
his difficulties, he is removed from the distractions 
of town life, and fired by the spirit of emulation in 
competing for the college honours. All this was 
absent from the old system of private pupilage, 
under which the pupil was left very much to him- 
self in his search for knowledge, and spent a great 
deal too much time in the drawing office. 

In admitting students of this class the Govern- 
ment of India has cut into the profession at 
home, and we should be glad to see Cooper’s 





Hill still more thrown open by the admission 
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of non-resident students to certain of the lec- 
tures and examinations. More especially should 
we welcome the publication of a Manual of Civil 
Engineering, embodying the standard lectures 
of the professors of the various subjects. Such a 
manual is published by the far inferior Thomason 
College at Roorkee, in India, and a publication 
under the auspices of Cooper’s Hill of the nature 
we suggest would go far to remove the reproach 
of the absenc2 of good engineering text-books in 
English. At present the standard lectures are to 
all intents and purposes still in manuscript. It is 
true they are printed, but they are very grudg- 
ingly supplied to the students, and are not obtain- 
able by the public. If public lecturers in a Govern- 
ment institution have any copyright in the lectures 
delivered by them term after term, the Govern- 
ment of India, which has done so much for science 
in other branches, would confer a great favour on 
the profession to which she owes so much in India, 
by compensating the professors for their copyrights 
and publishing their lectures in handy parts for 
the general use of engineering students all over the 
British Empire. 








THE AWARDS MUDDLE IN CHICAGO. 

Tuk latest advices from Chicago go to prove that 
the dangers we pointed out on several occasions as 
inseparable from the Exhibition award scheme, are 
not only certain to be realised, but bid fair to bring 
ridicule on the whole work of the Awards Commit- 
tee, and to make a permanent blot on the record of 
the Exposition. As there will most certainly be an 
outcry raised against the organisation, by the press 
of many nations, by exhibitors, and by judges, 
American and foreign, it will be well just now to 
recall—what we have already explained on several 
occasions—some of the leading features of the 
scheme, which was elaborated by a committee, the 
chairman of which is Mr. John Boyd Thacher. It 
would, indeed, be more just to say that on Mr. 
Thacher must devolve all the credit and all the 
responsibility, for it is certainly he alone who has 
painfully elaborated the project to carry out which 
experts from all parts of Europe and America have 
been summoned. Let ussay at once (as we have said 
before) that we are convinced Mr. Thacher has 
throughout been guided by the highest motives, and 
the strongest desire that the jury work at Chicago 
should be juster, better, and more productive of good 
results to the world, than similar work atany previous 
exhibition has been. But he also determined that his 
system should be largely novel, and from the com- 
mencement he has opposed to all criticism and ob- 
jections, an absolute and very remarkable determi- 
nation to yield nothing, and to change nothing of 
his plans. Mr. Thacher has had no previous ex- 
perience of exhibitions or of jury work ; careful 
investigation had revealed to him all the evils of 
the jury system as practised in Europe; but he 
could not realise that this system was really a com- 
promise, and that in practice it yielded fairly good 
results. Mr. Thacher laid down the following 
fundamental rules by which the whole of his judg- 
ing system must be governed : 

1. That exhibits must be examined and reported 
on by experts of the highest possible standing. 

2. That these experts should prepare detailed 
reports setting forth all points of excellence in 
every exhibit they may examine, taking care that 
no comparison should be made between one exhibit 
and another, but that only actual, not comparative, 
excellence should be dwelt upon. That they 
should also prepare a brief report on each exhibit, 
to be inscribed on the diploma presented to every 
exhibitor of merit. 

3. That no awards of varying merit should be 
given to exhibitors, sothat no one could take ad- 
vantage of his neighbour by advertising himself as 
the recipient of a special award. 

4. That experts or “‘ judges” should work singly, 
examining the exhibits allotted to them by Mr. 
Thacher, reporting on them as explained above, 
and staking their reputation on these reports by 
their signature attached thereto. This was the 
famous *‘ single judge” system, which, we believe, 
has found not a single supporter, which is wholly 
impracticable and absurd, and which, under the 
pressure of the foreign nations, was abandoned. 

5. That the work was to begin early in June, 
and that foreign judges were to receive a sum 
suflicient—with great economy—to pay their ex- 
penses during the eight or nine weeks the work was 





likely to last. The general instructions for carrying 
on the judging work, were issued as early as 
January last ; they were very vaguely worded, 
but it was clear that the regulations prepared were 
impracticable. We commented very plainly upon 
them at the time in ENGINEERING, and the French 
commissioner, M. Krantz, entered a formal pro- 
test against them, so that it was evident from the 
commencement that severe opposition would, 
sooner or later, be encountered. Mr. Thacher, 
however, enjoys one of those robust mental con- 
stitutions that thrive on opposition, and served 
only to confirm him in decisions once made. Per- 
emptory instructions were issued to all commis- 
sioners to furnish the exact list of judges to the 
Awards Committee in the month of March last. 
To show the value of these instructions, it may be 
said here that the number of judges to be granted 
to each country was not decided before the last 
days of June, even if so early. To prove the in- 
convenience and loss to which some experts have 
been exposed by this action of the Awards Com- 
mittee, we shall give an illustration presently. 

Before the opening of the Exhibition it was 
evident to those foreign commissioners in Chicago, 
not only that a considerable and very uncertain 
delay in commencing the award work was inevit- 
able, but that the proposed system of Mr. Thacher 
was absolutely impracticable, both on account of 
the ‘‘single judge” system and the amount of work 
required. The greatest pressure was brought to 
bear on the Awards Committee, and the most im- 
portant nations exhibiting threatened to follow the 
example of France and place their exhibits hors 
concours, unless an entire change was effected and 
prompt action taken. Mr. Thacher did not turn a 
wholly deaf ear to all these appeals and threats, 
and certain concessions were made by him and 
practically accepted by the foreign commissioners, 
who relied upon the judges taking matters into 
their own hands when the time came. These 
various concessions and modifications of the original 
plan were laid before the foreign commissioners 
on the 2nd of last June (see ENGINEERANG, 
page 875, vol. lv.). By that time many of the 
foreign experts had withdrawn their promise to 
act, on account of delays and the generally unsatis- 
factory arrangements. The date of commencing 
work was oflicially postponed till July 1, then till 
July 15, then till August 1, and the latest advices 
state that the serious part of the judging work 
cannot begin till a much later date. It is true 
that some of the judging committees met towards 
the middle of July, but their proceedings seem 
limited to. protests and expressions of profound 
dissatisfaction at the high-handed policy of Mr. 
Thacher, especially in the matter of himself elect- 
ing the officers—-president, vice-president, secre- 
tary, &c.—of the different judging committees, 
and at the undesirable manner in which he seeks 
to control the action of the committees. The 
Fine Art Committee appear to have fared better 
than the others. They decided at their first 
meeting that they would do the work their own 
way—which was the only practical and common- 
sense way—or they would resign at once. Pre- 
sumably Mr. Thacher accepted the ultimatum. It 
is most sincerely to be hoped that all the other 
judging committees will follow this example, 
otherwise unlimited disappointment and indigna- 
tion will be the result. The alternative lies 
between abandoning the jury work entirely, and 
sacrificing the nominal payment allowed for foreign 
judges, or setting Mr. Thacher aside at the 
eleventh hour, and doing the best possible under the 
most unfavourable conditions. Even if this latter 
alternative be chosen, and if the work does begin 
on August 15, not less than eight weeks of close 
application during the hottest time of the year, 
must be given. This means that those gentlemen 
who left this country at the end of June cannot 
complete their labours before the middle of 
October, and will not be able to return to London 
before the end of that month. To do this Mr. 
Thacher’s elaborate system of complete and 
abridged reports would have to be entirely 
abandoned, because the time available would be 
wholly insufficient for such a heavy task. 

We have not considered the exhibitors, because 
Mr. Thacher has from the first regarded the trade 
interests of those who have, at vast expense and 
trouble, made the Exhibition, as not coming 
within his line of vision, and as interfering wholly 
with his high idea of benefit to the world at large 
by means of the exhaustive reports of the experts. 





But the exhibitors do not share this idea; it is a 
matter of importance to them that they should be 
able to display their awards certainly not later than 
July, because whatever value such awards may have 
is realised during the last three months of an exhi- 
bition, and to deprive them of this benefit is 
to do them a great injustice. In this respect 
at least Mr. Thacher’s scheme has proved an 
absolute failure, and we shall be surprised if 
this opinion is not universally indorsed by 
all exhibitors, native and foreign, in no uncer- 
tain way. How the scheme will fare at the 
hands of the judges, and how the eminent experts, 
about 500 in number, will approve wasting their 
valuable time for a month or six weeks, and then 
be called upon to complete an enormous labour 
under the most difficult conditions, remains to be 
seen. Quite a number of eminent men who were 
willing to devote three months of their valuable 
time and labour, withdrew their names in disgust 
at the uncertainty and delay ; others, less prudent, 
actually went to Chicago and were forced to return, 
thus losing not only time, buta considerable sum 
of money. The particulars of one such case—that 
of an English judge—are set forth in the Times of 
Wednesday last, and we reprint the statement, 
as it affords an excellent illustration of the loss and 
inconvenience incurred in several instances : 


‘* As one of the judges for the World’s Fair, nominated 
by the Royal British Commission, and having just re- 
turned from Chicago, I think it may not be without inte- 
rest to your readers if I give a view of the position of the 
technical judges from the judges’ standpoint by relating 
my own experience. 

** At the end of March last I was asked by one of the 
Royal Commissioners if I would be willing to go to 
poy a to act there as judge in the section Electricity, 
and the sum of 2001. was mentioned as probably the 
lowest amount that would be paid for expenses (the pro- 
fessional labour involved being gratuitous). To this I 
assented, and I was told that ‘the work of the judges 
shall commence not later than the lst day of June, 1893.’ 
I accordingly made the necessary preparations and 
secured my passage so as to be in Chicago on that date. 
Some weeks later, however, I was officially informed 
that the ‘ work of the judges will commence in the middle 
of June,’ and that ‘the sum of 150/, will be assigned to 
each judge.’ On the day of my departure from London 
(obviously too late to make fresh arr-ngements) it was 
officially notified to me that ‘the work of the judges 
has been postponed from the 15th of June to the Ist of 
July.’ I arrived in Chicago on June 1, resigned to an 
enforced delay of a month, but quite unprepared for a 
further postponement. In about three weeks, however, 
the cathorilies decided to postpone the work of the 
judges to the latter end of July or the beginning of 
August, so that it would be the end of September or the 
beginning of October before the work, under the most 
favourable conditions, could be finished. 

‘* My professional engagements in Europe made it 
impossible for me to remain so long away, so I had no 
course left to me but to send my resignation to the Royal 
Commission. 

‘* There were, however, other than personal reasons for 
resigning the position ; the conditions imposed upon the 
judges are, in my opinion, impossible to be fulfilled. 
According to the instructions, each judge is required to 
examine every individual object exhibited by every ex- 
hibitor in his section and to make a report in writing, 
over his signature, thereon, stating his reasons for giving 
or withholding an award to that particular object ; and, 
moreover, he has, in addition, to prepare an abstract 
report upon each object’ he examines, and such abstracts 
are to be inscribed in the diploma to be presented to the 
exhibitor, while the full reports are to be published after- 
wards and will form part of the literature of the Exhibi- 
tion. The fulfilment of such a condition would involve 
many months of the closest possible work. 

‘“When it is considered that the duties of a judge 
necessitated an absence from — of some eighteen 
weeks instead of ten (as originally intimated), that one 
cannot live ey wed in Chicago for much less than 2, 
per diem, and that the prescribed conditions were, in my 
opinion, altogether impracticable, it will be seen that to 
resign the position was the only course open to me, 
although I understand it involves the loss of any allow- 
ance for expenses. 

‘**T ask you to publish this letter, not with the view of 
ventilating any personal grievance, but with the object of 
placing on record the difficult position in which the judges 
at the World’s Columbian Exposition have been placed by 
the want of proper consideration on the part of those in 
authority in the matter. 


“ Atheneum Club, July 28.” 


The failure of so important a detail of an Interna- 
tional Exhibition as that of making awards sufli- 
ciently early to benefit exhibitors, and not taxing too 
heavily the time and labour of the expert judges, 
cannot be regarded with indifference ; certainly 
no blame can attach to the foreign commissioners, 
who, supported by powerful American influence, 
sought vainly to induce Mr. Thacher to withdraw 
from the position he had taken. It may be urged 
hereafter that, had no opposition been offered, the 


**ConraD W. Cooke. 
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unfortunate delays we now deplore would not have| 


occurred ; but the fact that the number of foreign 
judges was not settled before the end of June, will 
be a sufficient answer. It was a favourite argu- 
ment of Mr. Thacher that foreign exhibitors were 
the guests of the United States, and, therefore, had 
no right to dispute the conditions prescribed for 
them by the Awards Committee. There would be 
something to say in favour of such an argument had 
American exhibitors been in favour of the plan. 
A stronger reason for not rejecting Mr. Thatcher’s 
system without question, might have been that a 
bad system, recognised as such, and accepted 
faute de mieux, may be made to work more satis- 
factorily than a better system over which there is 
dispute. But this argument falls to the ground 
because of the repzated delays that took place, and 
for which foreign commissioners were in no sense 
responsible. Upon the whole, it appears that the 
only chance to prevent the judging work from being 
quite abortive, is that the various committees of 
judges should take the control into their own 
hands, and do as well as may be under the present 
very difficult and unsatisfactory circumstances. 








THE WEATHER OF JULY, 1893. 
He who, 
‘*in close committee on the sky, 
Reports it hot or cold, or wet or dry ; 
And finds a changing clime a happy source 
Of wise reflection and well-timed discourse,” 
would have abundant material for his occupation 
in the weather of the British Islands during July ; 
too much, indeed, if he wishes merely to furnish a 
summary account. The long-protracted drought of 
this remarkable year was succeeded in the middle 
summer month by a variety of weather conditions, 
now sultry, now cool, hot sunshine, then prone 
descending rains, with frequent thunderstorms, 
when 
‘The clouds 
Justling, or pushed with winds, rude in their shock, 
Time the slant lightning.” 


The poets are felicitous in meteorological de- 
scriptions founded upon accurate observation, 
enriched by surprisiag similes or euphonious 
expressions in words of liquid melody. They tell 
a tale of much meaning in a few strong words: 
‘* The awful rose of dawn ;” ‘‘The vapours weep 
their burden to the ground.” They fix attention 
on ‘‘the scream of the madden’d beach dragged 
down by the wave ;” the swell of music in the wind ; 
the sighing moan of the breeze in the forest foliage ; 
the joy of calm and sunshine ; or they ask perti- 
nently, ‘‘Canst thou find, A way to measure out 
the wind ?” ‘‘Can any understand the spreadings 
of the clouds, the thunderings of His pavilion ?” 
Had not Marlowe a glimpse of the sunshine re- 
corder—‘‘A mathematic crystal gathering in one 
ight a thousand rays?’ How all-embracing and 
far-reaching is the thought of Shelley that the dew- 
drop 

*“becomes a winged mist 
And wanders up the vault of the blue day, 
Outlives the noon, and in the sun’s last ray 
Hangs o’er the sea, a fleece of fire and amethyst.” 


Heed not the interpretations of nature by the 
poets, and the mind may be swamped by the 
verbiage and statistics of science. When poetry 
asserts, it is never in doubt. Science asserts, 
and is in doubt. Often it cannot distinguish 
between cause and effect. An instance occurs. 
According to Strachey, ‘‘The true cause of 
all movements of the atmosphere, which we de- 
scribe as wind, is wholly mechanical, being dif- 
ference of pressure at neighbouring places.” 
According to Ferrel, theoretical mechanics esta- 
blish the law that it isnot so much the barometrical 
pressure that determines the wind, as it isthe wind 
which determines the pressure. Cause and effect 
are made to change places, a reversing of opera- 
tion, a mere shifting of ground. Nevertheless, in 
dealing with a statistical science, statistics cannot 
be ignored, and they indicate that the weather of 
July was seasonable as respects temperature, pres- 
sure, and wind, but there were considerable varia- 
tions in the distribution of rainfall, though the 
number of rainy days may be regarded as normal. 
The mean atmospheric pressure and temperature 
at extreme positions of the British Islands to which 
the Isle of Man is c2ntral were as given above. 
Rainfalls exceeding an inch in twenty-four hours 
were measured on the 5th at Prawle Point 2.05, 
Jersey 1.15, Hurstcastle 0.91; on the 8th at 








_ Pressures and Temperatures in July, 1893, _ 
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Mean Diff 
Positions. | pressure. | from Normal. | © ture. ‘rom Normal. 

in. in. | deg. deg. 
North 29.80 below 0.63 | 56 | above 2 
South 29.94 vt 08 | 62 below 1 
West 29.91 99 02 | 61 above 3 
East 29.88 pees 5) ORT ah eae 1 
Central 29.87 9 05 | 69 | nil 





The distribution of rain in frequency and amount 
may be roughly inferred from the following re- 
sults, though the frequent thunderstorms have 
given local heavy falls : 











: Difference 

Places. Rainy Days. | Amount. Ceca. Sedna: 
in. in. 
Sumburgh .. 15 2.43 more 1.43 
Scilly .. <a 17 2.76 ao nae 
Valentia oe 23 3.13 less 0.77 
Yarmouth . 16 1.74 Br | 


Ardrossan 1.11; on the 9th at Ardrossan 1.01, 
Liverpool 1.40, Shields 1.22, Spurn Head 1.06; on 
the 10th at Malin Head 2.81, Donaghadee 0.91 ; 
on the 16th at Hurstcastle 1.26 ; and on the 2lst 
at Wick 1.05. Thunderstorms occurred in York- 
shire on the 3rd; in south England on the 4th ; 
in south Scotland on the 7th ; in Great Britain on 
the 8th; in east England on the 9th, 10th, and 
30th ; in England on the 11th and 26th ; in south- 
east England on the 12th ; in south-west England 
on the 13th ; in England and Ireland on the 17th ; 
in north Scotland onthe 24th. At Eastbourne and 
its immediate neighbourhood the amount of rain 
which fell between 7 A.M. and 1 p.m. on the 16th 
varied between 2in. and 3in., the heaviest fall in 
a short period being at the rate of 2 in. per hour. 
The highest temperature, 92 deg., was reported at 
Cambridge on the 7th; the lowest, 39 deg., at 
Ochtertyre onthe 18th. The mean temperature at 
8 a.m. for the entire area of the British Islands, 
at sea level, was 66 deg. on the Ist, 62 deg. on the 
7th, 57 deg. on the 14th, 61 deg. on the 24th, 
and 58 deg. on the 3lst, ranging between 
these values on the intervening days. The 6th, 
7th, and Sth had sultry weather. The record 
at Greenwich shows for the 7th and 8th: Tem- 
perature in sunshine 140.2 deg, 1445 deg.; 
maximum in shade 89.9 deg. on each day ; per- 
centage of humidity 49, 56 ; range of temperature 
on the ground 95.7 deg., 91.2 deg.; mean tem- 
above normal 10.1 deg., 11.3 deg. By way of 
contrast, the 14th and 15th were 8 deg. below the 
normal. The 12th had 1.lin. of rain. The daily 
general directions of the winds over these islands 
give a resultant for frequency from W.N.W., for 
force W. by N., and as indicated by atmospheric 
pressure W. by N., the normal being W. The 
winds were easterly till the 13th, subsequently 
westerly. Barometrical pressure was greatest, 
30.3 in., on the 28th; least, 29.1 in., on the 20th. 
Reckoning by the weather notations, the north and 
west had only three fine clear days, the other dis- 
tricts six ; and overcast days varie] between nine 
in the south and 18 in the north district. During 
the four weeks ending the 29th, the duration of 
bright sunshine, estimated in percentage of its 
possible amount, was for the United Kingdom 34, 
Channel Isles 46, south England 40, south-west 
and east England 39, north Ireland, central and 
north-west England 34, west Scotland 33, south 
Ireland 31, north-east England 29, east Scotland 
26, north Scotland 20. 

At Greenwich there were 13 hours’ sunshine on 
the 6th, and 13.40n the 7th. The death-rate in the 
metropolitan district was 23 per 1000 per annum. 
Deaths from diarrhoea have been increasing from 
the minimum, 8, in the week ending April 29. 

Although : 

‘the clouds 

From many a horrid rift, abortive pour’d 

Fierce rain with lightning mix’d, water with fire 

In ruin reconciled ; nor slept the winds ;” 
yet the weather seemed reluctant to relieve the 
effects of the drought in England. There was little 
or no rain in England til] the 8th, and even at the 
end of the month the cracks in the fields were still 
gaping for want of water. The Times of the 6th 
had a leader on the weather. Frost, snow, rain, 
wind, and sunshine are matters of supreme and 
universal concern to the commonwealth. Dwellers 
in towns regard the weather as it suits their con- 
venience. Fine weather, however unseasonable, is 
appreciated, and wet weather equally abhorred. 








‘* While such persons have been revelling in the 
glorious sunshine which has given a new joy to 
existence in this wonderful year, all who depend 
on agriculture for their living have been filled 
with the most dismal apprehensions for the future.” 
The wheat harvest, however, promises well, and 
in England the crop is generally cut, being very 
forward. England has suffered more than the 
other parts of the kingdom from the drought which 
commenced with March, especially as regards hay, 
and although a late crop is being got in, the 
monctary loss on this crop alone will be enormous, 








SALE OF GOODS AT CHICAGO 
EXPOSITION. 

ConsIDERABLE friction has arisen at Chicago 
over the sale of exhibitors’ goods. Very many of 
the thousands of foreigners who contributed to the 
display looked to daily sales to recoup them for the 
expense to which they had gone, and they are 
bitterly disappointed to find that this source of 
profit is denied them. The authorities, in their 
desire to secure a certain return of part of their 
outlay, conferred concessions for the sole right of 
disposal of various classes of goods, and conse- 
quently they are now obliged to prohibit immediate 
sales by everybody else. Their action bears most 
hardly on the vendors of small fancy articles. 
These can often do a splendid business with the 
crowd of sightseers, who are glad to purchase 
foreign goods, as souvenirs of the Exhibition, for 
presentation to their friends and children. But it 
is essential that this class of customers should be 
able to carry the articles away in their puckets. 
They have seldom much money to spend, and it is 
only drawn from them by the temptation of enter- 
ing into immediate possession of something that 
catches their fancy. They want the exact object 
they see before them, and the offer of a duplicate, 
delivered at their homes the following day, entirely 
damps their ardour. They are not accustomed 
to pay before delivery; they have brought out 
a limited sum of money for the day’s enjoyment, 
and to part with it without an immediate return 
does not enter into their plan. The consequence is 
that an exhibitor who might do a large turnover 
at most remunerative rates, if he could remove the 
articles from his show-cases, can sell practically 
nothing, even if he have a large stock within the city. 

The vendors of bulky and valuable goods, of 
course, do not suffer so much from the restriction. 
They appeal to another class of society, who are 
quite accustomed to have their purchases sent home, 
and who object to burden themselves with parcels. 
The only difficulty they find is the universal desire 
of customers to see the object they are purchasing, 
and their inherent belief that the sample shown 
them is better than the article they will receive, 
if they do not make the selection themselves. Un- 
fortunately the experience of mankind has de- 
veloped a rooted distrust in the representations of 
salesmen, especially of those whose interest lies 
more in disposing of their goods than in creating 
a good reputation. Hence the trade done in high- 
class goods is much less than it would be. It has 
been further crippled by an unfortunate mistake 
made by many foreigners who sent their exhibits 
and duplicates in the same cases. When these 
came within the grounds they were all classed as 
exhibits, and came within the rule which prevents 
their removal until the end of October. Very 
urgent efforts are being made to rectify this error, 
and there is hope that the articles will be set at 
liberty on payment of import dues. The United 
States Government are acting in a considerate spirit 
in the affair. 

Much harm has been done by the Exhibition 
authorities not having made up their minds as to 
their course of action before they sent to the 
various European countries to solicit support. As 
an example, we learn from the Chicago Tribune 
that the Italian Commissioners complain that when 
a director of the Exhibition visited their country 
he told the merchants to come to the Fair, and 
they would find an unequalled market. They came, 
but have been forbidden to sell anything. This 
is peculiarly annoying to them, as they do a large 
trade in the very things that sell most readily at 
such gatherings—mosaics, inlaid work, Venetian 
glass, small statuary, and the like. It will be re- 
membered, also, that great uncertainty prevailed 
for a time in England concerning the labelling of 
goods with prices, exclusive of duty, and that at 
one time it seemed as if the earlier promises made 
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in regard to this point would be overridden, and the 
reasonable expectations of exhibitors disappointed. 
It is of the greatest importance that all such points 
should be clearly set forth before manufacturers are 
invited to exhibit, and then there can be no ground 
for recrimination. Whatever alteration of rules 
takes place should be in the direction of improving 
the position of those who make ‘so many sacrifices 
to benefit the undertaking. 

The question of permitting sales, that is, direct 
sales over the counter, is full of difticulties. We 
recall several minor exhibitions in this country in 
which a visitor could scarcely look at an object 
without being importuned to buy. This is an in- 
tolerable nuisance, and degrades the display to the 
level of a bazaar. At the same time there area 
large number of people who like to make some 
small purchases. Perhaps the best arrangement is 
to devote one building or annexe to sales, and to 
allow exhibitors to keepa part of their stock there. 
There is usually some portion of the ground 
given up to ‘‘side shows,” and the proprieties are 
not wounded by a little touting in that department. 
It is a pity that exhibitors who refrain from annoy- 
ing visitors should be put to this inconvenience on 
account of the bad practices of others, but we are 
all subject to this disability in every relation of 
life, and our liberty is curtailed in order that evil- 
doers may be held in check. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

Tuer annual summer meeting of the Institution 
of Mechanical Engineers, which commenced on 
Tuesday last, and will be brought to a conclusion 
to-day, is being held this year at Middlesbrough. 
It is now twenty-two years since the Institution 
visited the centre of the great north-eastern iron- 
producing district of England, and since then a 
great change has come over the staple industry of 
Cleveland, steel having so largely taken the place 
of iron in the uses to which engineers put the 
latter material. There is one matter, however, in 
which those members who can remember the last 
Middlesbrough meeting found no change on the 
present occasion. The cordial reception and warm 
welcome which was extended twenty-two years ago 
has been repeated this week, and, we think it may 
now safely be said, that the efforts of the Reception 
Committee, which represents the whole district, 
have been crowned with the success they deserve. 

On the members assembling in the Town Hall 
on the morning of Tuesday last, the 1st inst., they 
were welcomed in an excellent and commendably 
brief speech by the Mayor of Middlesbrough, Mr. 
Charles Lowthian Bell. Both Mr. Jeremiah Head, 
the chairman of the Reception Committee, and the 
President of the Institution, Dr. William Anderson, 
who occupied the chair, followed the praiseworthy 
example of the Mayor, so that the business of the 
meeting was commenced not long after ten; Mr. 
Bache having first read the minutes of the previous 
meeting, which were duly confirmed. 


CLEVELAND INDUSTRIES, 


The first paper on the list was a contribution by 
Mr. Jeremiah Head, and was entitled ‘‘ Recent 
Developments in the Cleveland Iron and Steel 
Industries.” This paper we shall publish in 
exlenso. It was necessarily of a general nature, 
but, nevertheless, contained a large amount of in- 
formation, in the gathering of which the author 
must have exercised excellent judgment and no 
small degree of patient industry. 

The first speaker in the discussion on Mr. Head's 
paper was Sir Lowthian Bell, who said that the 
mistake most commonly made was that certain 
ores were suitable for one class of iron and could 
not be used for others. He would remind the 
members that it was not that there was any change 
in iron, it was those substances that were alloyed 
with the iron which produced the various com- 
mercial grades and descriptions ; for iron itself was 
the same wherever found. It was, therefore, the 
atudy of the manufacturer to control the metal- 
loids which gave character to the product of the 
works. The malleable iron trade of Cleveland had, 
no doubt, had serious difficulties to contend with, 
but the battle had to be fought, and the resources of 
the district in men and material would be equal to 
the occasion. He thought that ultimately all iron 


would be produced by the pneumatic system either 
by the acid or basic process; and it was to be 
remembered that nine-tenths of the so-called 





‘*steel” of the present day was no more than 


very pure iron. As to the greater corrosion of 
steel to which the author had referred, it was 
difficult to account for it, but he might say that all 
the locomotive boilers on the North-Eastern Rail- 
way were now of steel. They had occasionally 
trouble from corrosion, but there was this notable 
fact, that where one corroded a hundred did not. 
He thought that in time observation would reveal 
the cause of deterioration of this nature, and it 
was to be remembered that the presence of 
metalloids would affect this. The want of progress 
in basic steelmaking had been referred to. The 
author had said that the favourable position of 
Cleveland for the importation of Spanish ore had 
naturally led to the development of the acid 
process, far more than the basic, and doubtless 
this largely accounted for the fact of the basic 
process not having developed to a greater extent. 

Mr. Windsor Richards took exception to Sir 
Lowthian Bell’s statement as to the future produc- 
tion of iron and steel. Of course he could not say 
what was in the future. Steel might be made, in 
that future, as good as best Yorkshire iron, but all 
he could say was that such a thing was still in the 
future, it was not now. The very mildest steel 
made was not equal to the best Yorkshire iron. For 
one thing, it had no fibre, and it was not so weld- 
able. It was true that fibre might be got by the 
addition of sulphur, but he did not look on that as 
a desirable thing to put in steel. 

Mr. Charles Cochrane was the next speaker in 
the discussion. He commenced by quoting a para- 
graph from the paper in which the author had said 
that ‘‘the effect of the internal shape of blast 
furnaces upon their power of production has lately 
been engaging the attention of Mr. William 
Hawdon and Mr. Richard Howson, of the New- 
port Iron Works. In furnaces made of the ordinary 
shape they point out that the whole weight of the 
charge rests upon the inverted conical surface of 
the bosh and upon the hearth, the consequence 
being that the descending charge becomes tightly 
packed at the region where it is in a semi-fused or 
plastic condition. This causes difficulty in forcing 
the blast through, and delay in the process of re- 
duction.” Mr. Cochrane took exception to these 
statements, and had made sketches on the black- 
board to illustrate his meaning. Unfortunately— 
owing partly to the acoustic properties of the hall, 
and partly to Mr. Cochrane facing towards the 
blackboard—he was heard very imperfectly, and 
his remarks were therefore not intelligible to a 
large part of the audience. This is the more to be 
regretted as everything that Mr. Cochrane says on 
the subject of blast-furnace practice is worthy of 
the best attention. From the diagrams, however, 
and, from what we could hear, we gathered that the 
speaker held that only a comparatively small part 
of the contents of the blast furnace bear upon the 
hearth. The limiting angle of repose of a heap of 
blast-furnace material would be about 45 deg., 
and therefore only a cone of materials of that 
angle would rest on the bottom. All the rest of 
the contents of the blast furnace would be supported 
by the walls of the furnace, and thrust could only be 
conveyed to the bottom through the walls. Mr. 
Cochrane, to prove his case, had made experiments 
by piling up oats to find the angle of repose and 
then filling up a glass tube. He had made calcu- 
lations as to the weight that would come on the 
bottom of the tube, and had found that the experi- 
mental results agreed with the calculated results 
very nearly. Proceeding on the data thus obtained, 
he had calculated the weight that would be on the 
bottom of a blast furnace of 25,000 cubic feet, hold- 
ing 611 tons of materials. The direct weight on 
the bottom would be but 21.2 tons ; and this could 
not be increased, excepting through the medium of 
the walls, however high the furnace might be 
carried, supposing the diameter were not increased. 
In referring to the large output of American fur- 
naces and the increased wear and tear, the author 
had said that ‘‘ one of Messrs. Cochrane and Co.’s 
furnaces, which had just been relined, lasted eighteen 
years, and served for 500,000 tons of pig iron. The 
American highly-forced furnaces require relining 
in two or three years, which would scarcely admit 
of such a production per lining.” In this case we 
understood Mr. Cochrane to say that the bricks in 
the throat had been worn down from an original 
thickness of 2 ft. 4 in. to4in. If the dimensions 
were taken 50 ft. down, however, the wear became 
more natural. Wearand tear should not, however, 





ments only, but by a comparison of internal and 
external measurements ; and in regard to this ques- 
tion he pointed out how scaffolds may lead to errors 
in estimating wear. Several instances on these 
two points the speaker gave. In one case the 
deterioration of the brickwork was at the rate of 
3 in. per year, and the furnace grew in capacity to 
the extent of 5300 cubic feet. Just above the 
tuyeres the wear at first was exceedingly rapid, and 
he was convinced that, in the case of the furnace 
referred to as lasting eighteen years, the whole of 
the wear had taken place within three weeks of 
starting the furnace. The way to get over this 
difficulty was by enlarging the diameter, and there 
would not then be so far to go to get to the balanc- 
ing point. The matter of the large output of the 
American furnaces was one which had been a good 
deal discussed in this country, and it seemed to be 
very much a question of durability. He had gone 
into the figures, and found that the particular 
American furnace which was generally quoted as 
having the largest producing capacity, had passed 
through it during its lifetime 1,250,000 tons of 
materials, whilst a corresponding English furnace 
had passed 2,000,000 tons of material before re- 
quiring to be renewed. 

Mr. Cochrane’s remarks did not pass without 
criticism. Mr. R. H. Heenan observed that he 
considered the experiment which Mr. Cochrane had 
made with oats in asmall tube as misleading. If 
the oats had been contained in a cylinder of much 
larger diameter, the results would have been 
different, and the grain would not have been sup- 
ported by friction in the side of the tube. Mr. 
Druitt Halpin said that Mr. Cochrane assumed the 
angle of repose constant, but the materials were of 
different temperatures, so that in some parts the 
mass was fluid, and even the fluid would be of 
varying viscosity, according to its temperature. The 
author had referred to the possibility of using con- 
densers for rolling mill engines. He had pointed 
out that half a century ago large rolling mills were 
almost always driven by condensing engines worked 
to some extent expansively ; but now such engines 
are all non-condensing, and work for the most part 
non-expansively. The employment of a separate 
condenser and air pump for the use in common of 
all the engines in a mill had often been suggested, 
but the plan had not been carried out, because of 
the relatively large quantity of cooling water which 
is required to maintain a continuous vacuum under 
intermittent conditions. Mr. Halpin explained a 
device which he had seen, in which the condensing 
water was pumped up a tower and then allowed 
to fall on boards arranged at different angles. In 
this way it was splashed about, and was met in its 
descent by a large volume of air driven by a fan 
at a low velocity. In this way a vacuum up to 93 
per cent. of what is ordinarily obtained was 
arrived at. This arrangement had been adopted at 
works with engines indicating at present 2500 
horse-power, the separate engine working the air 
pump and condensing plant being of 200 horse- 
power. 

Mr. R. Howson, of the Newport Iron Works, 
whose new form of furnace had been referred to by 
the author, speaking upon the statements in the 
paper, and on Mr. Cochrane’s criticism, said that 
by the alteration in the shape of the furnace they 
had got 40 per cent. more work with a smaller fur- 
nace, in addition to which they saved 1 ewt. of fuel 
per ton of iron made, and yet produced better iron 
than ever before. Mr. Hawdon wished to confirm 
what his colleague had said, and made a sketch of 
the new arrangement, by which it appeared that the 
furnace was made witha species of double bosh, 
there being two constrictions, and another 
chamber between the two parts. In this way 
the upper bosh took the weight of material, 
and the lower one was therefore left more open. 
The result was that the materials did not scaffold. 
Referring to Mr. Cochrane’s experiments with oats, 
he could understand that, so long as the tube was 
small, the oats would stick, but if it were 20 ft. in 
diameter, the result would be different. They had 
brought the largest diameter of the bosh nearer the 
hearth in the case he had illustrated, so that the 
materials would there be melted and would not 
stick. They had also enlarged the top, so as to get 
greater cubical capacity, in order that the furnace 
gases could act on the material. They had, as 


stated, got 40 per cent. more from this furnace with 
a reduction of fuel, there being no falling off in the 
quality of the iron. 





the speaker said, be judged by internal measure- 


Sir Frederick Bramwell did not know whether 
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Mr. Cochrane’s analogue of the oats and the 
materials held good with the contents of a blast 
furnace. Results had, however, been obtained on a 
large scale in the storage of grain, and it was 
found in the silos of large grain warehouses that 
after a certain height all the downward thrust was 
taken up by the sides of the bins. 

Mr. Sisson, who was also imperfectly heard, 
asked what was the original performance of the 
Newport furnaces, to which reference was made as 
improving 40 per cent. If they were originally 
40 per cent. below the performances of other 
furnaces, it would not argue very strongly in favour 
of the new plan as compared to general practice. 
With regard to the materials pressing on the bottom, 
the height should increase as the diameter. Re- 
ferring to another part of the paper, the speaker 
pointed out that the feed make-up water was high 
compared to marine practice. 

Dr. W. H. White said he wished to return to the 
point raised by Mr. Windsor Richards. He had 
had much experience with the use of steel for con- 
structional purposes. Years ago they had always 
used Yorkshire iron in certain positions, such as the 
internal parts of boilers. That was no longer the 
case, and the reason was, not that the make of 
Yorkshire iron had deteriorated, but that a new 
and far cheaper material had arisen which answered 
the purpose quite well enough. It was this 
question of cost to which so many points 
in Mr. Head’s paper might be referred back. 
In speaking of the methods of steel manu- 
facture, the author had said that although 
open-hearth basic furnaces had been tried in the 
district, there were none in operation at present. 
The fact which accounted for this was doubtless due 
to the commercial considerations to which the 
speaker had referred ; it was more economical to 
import Spanish ore and use the acid process. The 
Admiralty had, the Director of Naval Construction 
continued, tried to encourage the basic process. A 
very large number of tests and experiments had 
been made, the result being that they had found 
they could trust basic open-hearth steel, but they 
preferred not to use basic Bessemer steel. That 
referred to ship construction, but they were not 
yet prepared to use basic steel for boiler work, for 
they had not found basic steel which would stand 
the same relative tests as acid steel at the same 
price ; in fact, they covld buy acid steel of the 
required quality at a less price than basic steel. It 
had been said that mild steel was more diflicult to 
weld than iron, but this he would by no means 
allow. The welding of steel was different to the 
welding of iron, so that when the new material 
first came in, their smiths had much trouble, 
and required to put in filling-in pieces of iron. 
That, however, was years ago. Since then the 
smiths had mastered the question, and no longer 
required such assistance. ‘The older workmen had 
felt the difticulties for a long time, but the younger 
men were able quickly to carry out the operation 
after a little practice. Mr. Head had said that 
steel was more apt to corrode than iron. ‘That 
might be true, but it did not accord with the 
speaker’s own experience. In the Navy they had 
ships eighteen years old still in perfect condition. 
It was, however, necessary to treat steel differently 
toiron. In the Admiralty practice it was, in the 
first place, necessary to remove all the outer scale left 
on by the makers of plates, angles, &c. This they 
did by the use of a weak acid bath into which the 
plates were placed, just as if they were going to be 
dipped, and they were then scrubbed by a brush. 
It was also necessary to take more trouble 
with the painting at first, and the steel ship 
must be kept covered. The result was that 
with proper care steel was not more liable to 
corrosion than iron. Mr. Windsor Richards 
had spoken of steel as brittle, but Dr. White 
thought that was not quite a fair way to put the 
matter. It was true that steel would break in a 
way iron would not, but he would refer the meet- 
ing to an example of the respective qualities of the 
two materials which had been shown in the Royal 
Naval Exhibition. This was comprised of two 
plates which had been subject to the shock of an ex- 
plosion. One, which was of steel, had been dished 
in, whilst the other, of iron, had been broken up 
as if it had been of earthenware. On the whole, 
iron could never have been got to fill the place 
which had been taken by steel, and he felt engi- 
neers had gained in every way by the introduction 
of steel. He hoped when the Institution next 
visited Middlesbrough, and Mr. Head wrote an- 





other paper as a continuation of that read that day, 
he would then state that steel was being made from 
native ores of a better quality than had ever been 
produced before. 

Mr. J. H. Wicksteed said that, however much 
steel might be preferred to iron, it was still found 
that smiths’ racks were always filled with iron at 
17s. to 18s. per cwt. One reason for this was that 
the best Yorkshire iron was always the same, and 
the smith knew exactly what to do with it. This 
was not the case with steel. Iron could be worked 
up with certainty and could be case-hardened. An 
iron shaft could be trusted to run in a cast-iron 
bearing without chafing, and had power to resist 
abrasion, which steel had not. Iron would score if 
not lubricated, but steel would seize. In place of 
scoring it would roll up in a ball and would so 
expand that it would have to be cut out. The 
speaker gave an illustration of a steel screw which 
had been screwed into a nut by hand, and had had 
to be cut out. It might be said that bearings 
should be kept lubricated, but this, the speaker 
pointed out, was not always done ; for instance, a 
shaft might be started after being at rest for some 
time, and for the first few revolutions the journal 
would be dry. 

Mr. Shaw said that if two pieces of steel, low in 
carbon, but having .4 per cent. of manganese, were 
welded together, and a hole were drilled through 
the weld, it would be found that the manganese 
had disappeared from the weld, a fact which 
showed that manganese had an affinity for oxygen. 

The meeting then adjourned until the following 
day. We reserve our further report until our next 
issue. 





NOTES. 
European Coat PRopvucrion. 

Five European countries—Great Britain, France, 
Belgium, Austria, and Germany—now produce coal 
to a more or less important extent annually. Russia 
is also beginning to work her coal wealth, but her 
coalmining is not sufficiently important at present 
to render it necessary to refer to it upon the present 
oceasion. Great Britain still occupies the front rank 
among the coalmining countries of Europe, the out- 
put of British coal for 1891 having been 188,446,792 
tons, as compared with 184,520,416 tons in 1890, and 
179,747,392 tons in 1889. French coal was mined 
in 1891 to the extent of 26,024,893 tons, as compared 
with 26,327,008 tons in 1890, and 23,851,912 tons 
in 1889. Belgian coal was worked in 1891 to the 
extent of 19,675,644 tons, as compared with 
20,365,960 tons in 1890, and 19,218,481 tons in 
1889. Austria produced 9,192,885 tons of coal in 
1891, ascompared with 8,931,065 tons in 1890, and 
8,592,876 tons in 1889. Germany turned out 
73,715,653 tons of coal in 1891, as compared with 
70,039,046 tons in 1890, and 67,342,171 tons in 
1889. It follows that the aggregate production of 
coal in Europe in 1891 may be taken at 317,055,867 
tons, as compared with 310,183,495 tons in 1890, 
and 298,752,832 tons in 1889. There can be no 
doubt that not only Great Britain, but Europe 
generally, is working up its coal wealth more and 
more rapidly year by year. This state of things 
is, no doubt, explainable by the growth of steam 
power and the general progress of population and 
manufacturing industry. 


Tue Propuction oF OZONE ON A COMMERCIAL 
SCALE. 

An interesting plant for the production of ozone 
on a commercial scale, the invention of M. E. 
Andreoli, is now in operation at the works of 
Messrs. Allen and Hanbury, Bethnal Green, E. 
The apparatus used is electrical, the ozoniser con- 
sisting of » number of serrated strips formed up 
into grids, and separated from each other by plates 
of glass. On connecting these grids with opposite 
terminals of a high potential alternating current, a 
brush discharge takes place on to the glass from the 
points of the serrations, and the characteristic smell 
of ozone is quickly apparent. In practice, where 
a large quantity of ozone is required, a number of 
these plates are arranged together in a suitable 
case, and the discharge having been established, a 
current of air is sent through the case, whence it 
isssues in a highly ozonised state. To insure the 
purity of the air used, it is filtered through a 
cotton filter, and cooled and dried before it is passed 
into the ozoniser. The electric current is supplied 
by a one horse-power alternator working at 100 
volts, which has been supplied by Messrs. Pyke and 
Harris. The current obtained from this machine 





is then transformed up to 10,000 volts by means of 
a Swinburne transformer, this being the potential 
used in the ozoniser. It is proposed, amongst 
other uses for the apparatus, to supply it for ageing 
wines, beers, and spirits. It is claimed that in a 
few hours, by the use of the ozoniser, raw spirits 
or new wines may have the same mellowness, 
flavour, and bouquet imparted to them as if they 
had been kept in the cellar for years. Another sug- 
gested employment for the ozoniser is the prepara- 
tion of oils for painting, the same result as to drying 
properties being obtained as by boiling the oil, but 
combined with a great improvement in its clearness 
and colour. The oils, in fact, are bleached in the 
process. A further claim is made for the use of 
ozone in bleaching paper pulp. In combination 
with chlorine it is asserted that paper pulp can be 
bleached at from one-half to five-eighths its usual 
cost. 


Tue ‘* Victor1a” Court-MartTrAL. 

The long inquiry on the Victoria disaster, which 
took the shape of a court-martial on Captain Bourke 
and the other surviving officers of the ill-fated ship, 
has been brought to a conclusion, and has resulted, 
as might have been expected, in their acquittal. 
The question is essentially one of interest to the 
executive branch of the Navy, and it has little 
bearing on the engineering side of the service. It 
is a problemof manceuvres and discipline exclusively. 
There is not now, and has not been since the full 
particulars were known, any question but that the 
Commander-in-Chief, in charge of the squadron, 
made a most inexplicable and fatal mistake. To 
account for the origin of this error is not possible ; 
we can only put it down to a temporary aberration 
of intellect. Admiral Tryon’s career has been so 
brilliant ; he has been so universally acknowledged 
a master of tactics, that it is not necessary to make 
excuses for the one fatal exception in his career. 
He paid the penalty of a single mistake by his life, 
and even if we could find it in our heart to blame 
him for the overwhelming disaster due to his act, 
the heroism of his last moments would atone for 
what, after all, was no more than an error of 
judgment, however terrible were its results. 
Captain Bourke survived by what is little less than 
a miracle, and he likewise, if there were blame to 
be attached to his action, which the court-martial 
finds there is not, proved himself worthy of the 
best traditions of the service to which he belongs. 
The melancholy incident opens up a most important 
question, as bearing on the efficiency of the Navy, 
The rule of the service is implicit obedience to the 
orders of a superior officer, and it is this manifesta- 
tion of fidelity upon which commanders have to 
depend in time of war ; so that it is necessary that 
its habit should be made a second nature in times 
of peace. We have lost hundreds of lives and a 
line-of-battle ship by obedience to orders, but how 
much more disastrous would be a habit of question- 
ing and cavilling at commands! It is argued that 
in this case the order was one that would so mani- 
festly lead to disaster that officers would have been 
justified in disobeying it. Itis always easy to be 
wise after the event, and, no doubt, were Admiral 
Markham and Captain Bourke placed in the same 
position a gain, they would take steps to prevent a 
like dévouement. It has been asked, if Admiral 
Markham had been ordered to run his ship on to the 
rocks, would he have obeyed? Such a case, how- 
ever, would be very different from what actually oc- 
curred. It was not for those on board the Camper- 
down to know what course the Victoria would take, 
in spite of the signals flying. It is difficult to 
discuss these matters without a knowledge of the 
manceuvres, as laid down in the signal-book, a 
publication which is of a strictly confidential 
nature, and is only accessible to officers in Her 
Majesty’s service. An order torun a ship on the 
rocks would clearly indicate that the mind of 
him who gave it was unhinged, and in such a 
case disobedience to orders is justified. With regard 
to Captain Bourke, his refusal to carry out the in- 
structions given to him would have amounted to 
mutiny, for the Commander-in-Chief was there in 
person, and there could hardly have been miscon- 
ception, as the distance of the ships apart had 
been brought to his notice. A great deal of per- 
nicious stuff has been written in the daily press on 
this subject; some newspaper writers, whose 
ignorance of naval matters is fully displayed by the 
context of their articles, calling for vengeance on 
the survivors. It would be foolish to follow up or 
attempt to refute these arguments, but the public 
should bear this in mind. Both Admiral Markham 
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and Captain Bourke, by assisting in carrying out 
the manceuvre which ended so fatally, did so at 
the imminent risk of their own lives. We do not see 
how anyone can believe that their failure to inter- 
fere was due to any cowardly and selfish fear of 
results which might follow to themselves upon dis- 
obedience, and we feel sure that either officer 
would have sacrificed his material interests, so 
far as professional advancement was concerned 
rather than risk the fearful consequences that 
fullowed, had he known how imminent they were. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, July 26. 

Tue restriction in the production of crude iron still 
continues, and prices are even lower, in consequence 
of lower freight rates, lower prices for ore, and a slight 
reduction in the cost of iron and steel making. ‘The 
iron and steel works of the country are generally idle. 
A partial resumption will take place next week ; the 
mills will resume, one after another, as orders are 
secured, Confidence is strong in an active autumn 
trade. Railroad construction is dragging, and the 
expected orders from this source are not placed. 
Billets are quoted at 23.50 dols. at tide-water ; steel 
rails, 29 dols.; beams, tees, and channels, 38 dols. per 
ton. Large orders could be shaded about 2 dols. 
Light machinery and agricultural implements are in 
very active demand, The disturbing elements in 
business at present are the increasing bank failures, 
the meeting of Congress, the uncertainty as to the 
disposition of the silver question, and the discussion of 
the tariff question. Until confidence is stronger, and 
apprehensions removed with reference to these matters, 
new enterprises will lag, and prices fluctuate in favour 
of buyers. 





— 


MISCELLANEA. 

THE gross receipts of the twenty-three principal rail- 
ways of the United Kingdom for the week ended July 23, 
amounted, on 16,528} miles, to 1,529,285/., and for the 
corresponding period of 1892, on 16,406} miles, to 
1,528,382/., an increase of 1214 miles, or 0.7 per cent., and 
an increase of 903/. 





The writer of a letter to Nature, recently published, 
gives the following convenient rule for the direction in 
which a magnet turns when brought near a wire convey- 
ing an electric current: Place the thumb of the right 
hand across the first finger. Then either thumb or finger 
may represent wire or magnet. The current in either 
case is nc to flow down the finger towards the nail, 
and the thumbnail then represents the north-seeking end 
of the magnet. 


The following is the award of the judges in the trials of 
self-binding harvesters, which have just been completed 
at Chester in connection with the Royal Agricultural 
Society’s recent country meeting held in that city : First 
wrize of 501. to No. 5172, Messrs. R. Hornsby and Sons, 
Limited, improved sheaf-binding harvester, No. B., price 
45!. The second prize of 30/. and the third prize of 201. 
were added together, and divided between : No. 4031, the 
Massey Harris Company, Limited, sheaf-binding har- 
vester, open end, price 45/.; and No. 5171, Messrs. R. 
Hornsby and Sons, Limited, improved sheaf-binding har- 
vester, No. A., price 45/., which were of equal merit. 


Ata meeting of the Council of the City and Guilds of 
London Institute for the advancement of Technical Edu- 
cation, held July 31, the diploma of ‘‘ Associate of the 
City and Guilds Institute ” was awarded to the following 
third-year students of the City and Guilds Central Insti- 
tution: Civil and Mechanical Engineering: K. W. 
Digby, G. A. Fry, G. H. Heelas, R. F. Krall, H. F. 
Robinson, A. E. H. Sonneborn, C. V. Drysdale, T. L. D. 
Hadwen, E. L. Joselin, H. C. Leake, R. D. T. Roe, and 
W. T. W. Sussman. Physics and Electrical Engineer- 
ing: G. H. Ballie, W. A. Brodie, W. Casson, J. R. Dick, 
A. H. Finlay, E, E. Gunter, W. E. Miller, J. Barnard, 
R. B. Burrowes, W. R. Cooper, W. H. Everett, E. G. 
Fleming, T. Hemmant, N. Ward, and C. H. C. Wood- 
house. Applied Chemistry: O. F. Russell. 


A new incandescent lamp filament is now being intro- 
duced by Messrs. Shippey Brothers, Limited, electrical 
engineers, of King-street, Cheapside, London. The new 
filament is due to Mr. Arthur Shippey, and is of such a 
nature that it can be pressed into sheets or drawn into 
fine wire without diffeulty. It is very strong and dense, 
and when carbonised is said to be capable of standing a 
voltage of 150 to 200 volts, and of being safely run at an 
efficiency of less than two watts per candle. At this output 
it is claimed to have a good average li’e. The new lamps 
are made both in vacuous and non-vacuous types, the bul 
in the latter case being filled in batches of 500 to 1000 at a 
time with a highly attenuated vapour. For battery light- 
ing the material of the filament, which has been named 
‘*fiberite,” can be blended with metallic substances and 
a good low-resistance lamp thus obtained. 


The fifty-fifth annual country meeting of the Royal 
Agricultural Society of England will be held at Cam- 
bridge on Monday, June 25, 1894, and four following 
days. The implement yard and dairy will be open on 
the previous Saturday, June 23. The final dates for the 
receipt of entries for this meeting of implements, &c., 
will be Saturday, March 31, 1894. Post entries Saturday, 
April 7. The detailed regulations as to the exhibition 





(not for competition) of implements, machinery, &c., will 
not be settled until after the recess, but it has already 
been decided to offer prizes for fixed and portable oil 
engines, and copies of the regulations for these are now 
ready. Copies of the implement regulations will be ready 
for issue to applicants on and after January 1, 1894, and 
may be obtained from Mr. Ernest Clarke, 12, Hanover- 
square, London, W. 


In a paper read before the recent meeting of the Muni- 
cipal pase County Engineers, Mr. Santo Crimp stated 
that Eytelwein’s formula for the discharge was originally 
used in designing the Metropolitan Northern Outfall sewer. 
Recent accurate observations have, however, shown that 
the actual discharge is 33 per cent. more than the cal- 
culated value, and as this holds tiue also for the other 
main sewers, the inadequacy of the pumping machinery 
originally provided, in times of heavy rainfall, is easily 
accounted for. Mr. Santo Crimp thinks that Kulter’s 
formula is not superior to D’Arcy’s when brick sewers 
are concerned. In using the former great care has to be 
taken in choosing a suitable value for the coefficient of 
roughness, the usual value for brickwork, viz , .013, being 
too low in the case of large sewers, and far too small in the 
case of small sewers. D’Arcy’s formula for brickwork is 


Ig 
= v2g° 
m 


r 8, 
where 


zs B\ 
m= a(1 + = Jy 


a = .0037285 and B = .229663. 


When the Eider was got off from her perilous position 
at the back of the Isle of Wight, people generally con- 
cluded that we should soon hear of her again under the 
old flag. These surmises were soon seen to be unfounded, 
as she was announced for sale, owing, it was said, to the 
fact that there was a difficulty in fixing her value for 
the purpose cf deducing the remuneration to which her 
salvors were entitled. ‘Then she was heard of more than 
once in the German and British courts, and at last passed 
into the hands of London shipowners for some 82001., 
which was considered a very moderate price for so fine a 
vessel. She was taken from Southampton to the Thames 
in March, and we were informed that she would be ready 
to take her part in conveying passengers to the Chicago 
Exhibition under the management of her new owners ; 
but this was not to be. A sale has taken place on board 
her, and as the catalogue includes many things—such as 
masts—besides the cabin fittings, which are the main 
attraction of the sale, we may feel assured that her break- 
ing up will soon follow, and that the Atlantic will see her 
no more. It seems very sad that after so much labour 
and perseverance had been expended in getting her out 
of the Blue Slipper, there should be no chance of using her 
again, but sentiment has, rightly, little place in com- 
merce, and when it appears that a vessel can never be 
made remunerative again, it is well for every one’s sake 
that she should be broken up. The ship knacker will 
have to ply his trade on many interesting old ships before 
we can hope to see any permanent and real improvement 
in freights. 


The following programme has been arranged for the 
1893 summer excursion of the Junior Engineering Society: 
Friday evening, August 11, 6.40 p.m., leave Paddington 
(Great Western Railway) for Swindon. Saturday morn- 
ing, visit the Great Western Railway Locomotive, Car- 
riage, and Wagon Works. Afternoon, leave Swindon for 
Plymouth. onday morning, visit Keyham Steamyard, 
Devonport Dockyard, and Stonehouse Victualling Yard. 
Afternoon, places of popular interest. Tuesday, water 
picnic up the Tamar by special steamer ; inspect the 

oyal Albert Bridge, Saltash. Evening, leave Plymouth 
for Penzance. Wednesday, excursion by special Jersey 
cars from Penzance to Land’s End, stopping at the Logan 
Rock en route; visit the Botallack Mine, returning to 
Penzance. Thursday morning, leave Penzance by rail 
for Hayle, to visit Messrs. Harvey and Co.’s Engineering 
Works ; proceed to Camborne to visit museum and Dol- 
coath Tin and Copper Mines. Afternoon, train from 
Carn Brea for Truro, to visit the cathedral, arriving at 
Falmouth in the evening. A ladies’ bye-programme will 
be arranged for the morning, including a visit to St. 
Michael’s Mount, the party uniting at Truro in the after- 
noon. Friday, by invitation of members of the Royal 
Cornwall Polytechnic Society, in the morning a steamer 
trip up the River Fal and around Falmouth Harbour ; 
luncheon at Polytechnic Hall, Falmouth. Afternoon, a 
drive to Penryn to inspect Messrs. John Freeman, Sons, 
and Co.’s steam granite polishing and other machinery, 
thence to Carnsew to witness quarrying operations, re- 
turning to Falmouth. The Society’s summer dinner in 
the oreuing (morning dress). Saturday morning, leave 
Falmouth for Exeter. Afternoon, visit the cathedral and 
palace gardens ; arriving in the 
evening. 

On Tuesday, July 25, the members of the North-East 
Coast Institution of Engineers and Shipbuilders and the 
Hull and District Institute of Engineers and Naval 
Architects visited, by invitation, the works of the Leeds 
—- Company, Limited, at Leeds. The visitors were 
conducted to the inspection of the various processes by 
Mr. Samson Fox, assisted by Mr. Bernal Bagshawe and 
the officials of the company, the chief interest being 
centred in the manufacture of corrugated and suspension 
furnaces for marine and land boiler work. aving 
visited the steel furnaces, where ingots were being cast, 
and witnessed the hammering down of ingots into slabs, 
the plate for one of forty-two corrugated furnaces which 
are being made for the Russian Government was rolled. 
Afterwards the bending of a furnace plate into cylin- 
drical form, preparatory to welding, was effected, and 


return to London, 





great interest was shown in the subsequent operation of 
welding such tubes by means of the special appliances 
in use at these works. Each cylindrical tube, having 
been bent up with a lap of about 2 in., is secured at the 
ends, and placed upon a carrier situated so that the 
joint is brought at intervals under the powerful heat of 
a mixture of ignited water-gas and air; and when at 
welding heat the furnace travels forward to the anvil 
placed immediately behind the jets, and is completely 
welded by the rapid blows of a steam hammer. The 
superiority of these welds may be gathered from the 
fact that they have been found to possess over 90 per 
cent. of the strength of solid plate. The party next 
visited the corrugating mill—a machine made from Mr. 
Samson Fox’s designs, and driven by a pair of com- 

und engines indicating 1000 horse-power. After heat- 
ing a welded plain tube to a uniform bright cherry-red, 
it 1s placed ir. the rolls; the principal roll slides inside 
the welded cylinder, auxiliary rolls centre the flue, and 
the two main rolls being brought close together by 
hydraulic power impress the corrugations into the plate, 
and by starting the engines the flue is corrugated at one 
revolution, though the rolls are allowed to revolve until 
the flue is sufficiently cool to allow of removal without 
distortion, the auxiliary rolls being kept just touching 
what is now a revolving corrugated flue, and so practically 
producing a true circle. The flanging shops and the 
water-gas plant were next visited. In the press shop 
department great interest was shown in the manufacture 
of pressed steel underframes and bogies for railway roll- 
ing stock on Fox’s system, which consists of flanging in 
dies at one heat the various box-shaped parts peculiar 
to this form of construction, and which results in a frame 
of great strength and durability, with exceptional light- 
ness, coupled with the great advantage of interchange- 
ability. Another important operation, and one which is 
entirely novel, having only been introduced during the pre- 
sent year, was the production of pressed steel axleboxes, a 
number of which were pressed from a single plate to the 
a and dimensions required by means of suitably shaped 

ies. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fair amount of business 
was reported in the warrant market last Thursday fore- 
noon. Including option business, about 10,000 tons of 
Scotch iron were dealt in, but the tone was quiet at about 
42s. per ton cash. Business was also done at 42s. four- 
teen days fixed, with 6d. forfeit, in sellers’ option, and 
41s. 11d. Monday with a ‘‘ plant.” No official business in 
Cleveland iron was reported, but 500 tons changed 
hands at 35s. 74d. one month fixed. In _ the 
afternoon the market was just steady. At the 
close in the afternoon the settlement prices were—Scotch 
iron, 42s. per ton; Cleveland, 35s. 6d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 45s. 3d. and 
43s, 3d. per ton. There was a better feeling in the 
market on Friday, and a larger business was done. 
During the forenoon the tone was decidedly firmer, and 
some 6000 or 7000 tons of Scotch iron changed hands, 
principally for cash, and the prices showed a gain of 14d. 

r ton from the preceding day. About 5000 tons of Cleve- 
and iron were also dealt in at 35s. 54d. per ton cash in 
fourteen days. The market was firm in the afternoon ab 
about 42s. 1d. per ton cash for Scotch iron, but with little 
business doing. The settlement prices at the close were 
—Scotch iron, 42s. 14d. per ton ; Cleveland, 35s. 6d.; Cum- 
berland and Middlesbrough hematite iron, 45s. 44d. and 
43s, 44d.per ton respectively. Monday’s forenoon market 
was quiet but firm. Not more than 7000 tons of Scotch iron 
were dealt in, including a transaction at 42s. 6d. one month 
fixed, with 1s. forfeit in buyer’s option. At the close of 
the forenoon market the quotation was unchanged. 
In Cleveland iron 500 tons were done for cash at 
35s. 64d., and 1000 tons at 353. 84d. one month, 
the quotation also being unaltered. Cumberland hema- 
tite iron was marked down 14d. per ton, without 
any business passing. The market was quiet in 
the afternoon, and the tone was easier in tendency, if 
anything. About 2000 tons of Scotch were done at 
42s. 2d. per ton cash, and close on 3000 tons at 42s, 1d. 
and 42s, 0}d. next week with ‘‘ plants.” The closing settle- 
ment prices were—Scotch iron, 42s. 14d. r ton; 
Cleveland, 35s. 6d.; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. 3d. and 43s. 3d. per ton. 
A moderate amount of business was transacted in Tues- 
day’s forenoon warrant market. Dealing was confined to 
Scotch iron, not more than 10,000 tons cf which changed 
hands. At the close the cash price was rather easier, 
showing a drop of 1d. per ton from the preceding 
day. usiness was done at 42s. 14d. per ton one 
month fixed, with 1s. forfeit in seller’s option. In 
the afternoon the market was quiet, but the turn 
firmer. Not above 4000 tons of Scotch iron, how- 
ever, changed hands, and at the finish sellers were 
unchanged from Monday at 42s. 24d. per ton cash. The 
market was firm at the forenoon sitting to-day, but with 
eed a small amount of business doing. About 500 tons 
of Scotch iron were dealt in out and out, and the cash 
price showed a gain of 4d. per ton. One lot of 500 tons 
was also done at 42s. 24d. per ton one month fixed, with 
1s. forfeit in seller’soption. A lot of 1500 tons of Cleveland 
changed hands at 35s. 10d. one month open, with 1s. forfeit 
in buyer’s option. The market was very firm in the after- 
noon, and up to 42s. 4d. cash was paid for Scotch iron, about 
7000 tons of which were dealt in. In addition 2000 tons 
were done at 42s, 34d. and 42s. 4d. per ton one month 
fixed, with 1s. forfeit in seller’s option. The following 
are the quotations for several No. 1 brands of makers’ 
iron: Clyde, 46s. 6d. ~ ton ; Gartsherrie, Summerlee, 
and Calder, 48s. ; Langloan and Coltness, 53s. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
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at Ardrossan), 483. 6d. ; Shotts (shipped at Leith), 51s. ; 
Carron (shipped at Grangemouth), 52s. 6d. per ton. There 
are now 62 Hast furnaces in actual operation in Scotland, 
as compared with 67 a week azo, and 75 at this time last 
year. Twoof them are making basic iron, 22 are working 
on hematite ironstone, and 28 are making ordinary iron. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 6502 tons, against 9741 tons in the corre- 
sponding week of last year. They included 250 tons to 
Canada, 100 tons for India, 378 tons for Australia, 1120 
tons for Italy, 169 tons for Germany, smaller quantities 
for other countries, and 3747 tons coastwise. The stock of 
pig iron in Messrs, Connal and Co.'s public warrant stores 
stood at 335,605 tons yesterday afternoon, as compared 
with 335,804 yesterday week, thus showing for the week a 
reduction amounting to 199 tons. 


Finished Iron and Steel.—There is a little more business 
doing in the malleable iron trade, which is gradually 
assuming its usual proportions, and it is expected that 
in a little time it will become more animated. Common 
bars are quoted at from 51/. to 5/. 7s. 6d. per ton, and best 
bars up to 5/. 17s. 6d. perton. Sheets and tubes are 
firmer, and makers have been considering the propriety 
of advancing prices. There is no material improvement 
as yet to report in respect of the steeltrade. Demand is 
very quiet, and prices remainlow. The Dalzell Works of 
Messrs. Colville and Sons, at Motherwell, seem to be 
more active than any other establishment of the kind in 
the country, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was only a 
thin attendance on Change, notwithstanding that several 
strangers, who were attending the summer meeting of the 
Institution of Mechanical Engineers, were present. Only 
a small amount of business was transacted, but the tone 
of the market was fairly cheerful, and quotations were 
well maintained. Buyers and sellers alike, however, were 
indisposed to enter into contracts, preferring to wait 
until they had a better opportunity of judging to 
what extent the crisis in the coal trade will affect 
affairs here. Makers, most of whom have still a fair 
number of orders booked, were not at all anxious to do 
business, and asked, as a rule, 35s. 6d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but it was 
said that some had sold at 35s. 3d., and as most mer- 
chants quoted the latter figure, it may be regarded as the 
general quotation. The lower qualities were quiet, and 
No. 4 foundry was said to have changed hands at 33s. 6d., 
but several sellers asked 33s. 9d. Grey forge was very 
weak, and was easily bought at 32s. 6d. The demand for 
hematite pig iron was rather slack, owing to the prospect 
of several consumers in Sheffield being likely, owing to 
the coal strike, to close their establishments. Nothing 
less than 43s. 6d., however, was mentioned for early f.o.b. 
delivery of Nos. 1, 2, and 3 of makers’ east coast brands. 
Middlesbrough warrants closed 353. 64d. cash buyers. 
To-day there was not much doing, but the market was 
certainly strong, and prices, though hardly quotably 
altered, had an upward tendency. It was said that No.3 
g.m.b. Cleveland pig changed hands at 353. 3d., but 
sellers were asking a higher rate. Middlesbrough war- 
rants closed 35s. 8d. cash buyers, but the quotation was 
only nominal. 


Manufactured Iron and Stecl —There is really nothing 
new to report of the manufactured iron and steel indus- 
tries. The former trade continues in a most deplor- 
able condition, and prospects are exceedingly discourag- 
ing. Quotations are so low that it is really surprising to 
see any firms continuing to work. Iron ship-plates and 
iron ship angles are each at 41. 10s. per ton, and common 
iron bars are certainly not above 4. 17s. 6d.—all less the 
customary 24 per cent. discount for cash. With regard 
to stee], producers speak fairly well of that branch of the 
staple industry. Most firms have a pretty good number 
of orders on their books, and they are consequently not 
necessitated to seek new work. They incline to the be- 
lief that by waiting a little while they will be able to enter 
into contracts on better terms than they can do at present. 
Ship-plates are 5/. 23. 6d. to 5/. 5s. ; and ship angles, 
41. 15s.—both less the usual discount. Heavy sections of 
steel rails are at 3/. 15s. to 3. 173. 6d. at works. 


Darlington Steel and Iron Company, Limited.—The 
annual meeting of this company was held at Darlington, 
Alderman T. Hugh Bell (chairman), presiding. The 
chairman, in moving the adoption of the report, said that 
he could not give as rosy a forecast of the trade as even 
last year, especially as there was beginning a struggle in 
which half the coalminers of the country would engage 
in a strike. They had every reason to hope that the 
strike would not extend into this district, but in any 
case they could not look forward to any improvement in 
prices except the fictitious rise which might result 
from the condition of lessened production, such as in 
the Durham coal! strike last year. Any real improvement 
in trade must arise not from restriction of production, but 
from a general growing demand. He deprecated reliance 
being placed upon restricting the output of labour as a 
means of improving prices. A man, whether an artisan 
or in professional life, must put his whole heart and soul 
into his work to succeed, and they must not be led astray 
to believe that by destroying a portion of their labour 
they could so enhance what remained as to make the sum 
total greater. Mr. Gjers seconded the adoption of the 
report, which was carried unanimously. On the proposi- 
tion of Mr. Sanderson, of Manchester, the chairman was 
re-elected a director. 


The Fuel Trade.—Up to the present the strike in the 


coal trade has not affected this district much. The out- 
put in the north is very large, and the local demand is 
only small, nearly all fuel consumers having contracts 
running. Orders from West Yorkshire and the Mid- 
lands, Rien are numerous, and tax the supply a good 
deal. Of course, high rates rule, and any consumers, 
local or otherwise, who require fuel have to pay dearly 
for it. Here average blast-furnace coke is fully 123. 94. 
delivered. At Newcastle about lls. 6d. f.o.b. may be 
= to be the quotation for best Northumbrian steam 
coal. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

J. Grayson, Lowood, and Co., Limited.—The annual 
report of this company states that during the year 9365/. 
has been expended on capital extensions. The unfortu- 
nate state of trade in the heavy branches of the iron and 
steel and similar industries has adversely affected the 
year’s working. The net profit for the year is 55052. A 
dividend of 5 per cent., free of income tax, is recom- 
mended. Last year it was 74 per cent. 


North Central Wagon Company.—The report of this 
company states that the balance available for dividend 
amounts to 6417/., and the directors recommend the pay- 
ment of a dividend at the rate of 8 per cent. per annum, 
free of income tax, the addition of 10002. to the reserve 
fund, and the carrying forward of 4587. 


The Coal Question—Present Position.—The Council of 
the Yorkshire Miners’ Association met at Barnsley on 
Monday to make arrangements for carrying on the strike. 
The result of the ballot showed that the men agreed to 
stand one week without pay. All the coke burners and 
drawers in the county were ordered to give in their notices 
next making-up day. If this is done the effect on the 
iron smelters will be very serious. Application was made 
by the men at Dewsbury Moor, Liversedge Coal Com- 
pany’s Wakefield Manor, and Barnsley Cval Company’s 
collieries for permission to continue working at the pre- 
sent rate of wages. This was not accorded. The Low- 
moor Coal and Iron Company, with nine or ten pits, have 
withdrawn the notices of the whole of their men, and asked 
them to continue at work. The officials have replied that 
it is a question for the federation, and thatif any one were 
to offer an advance now it could not be accepted without 
the consent of that body. There has been a little rough 
play at one or two of the - bet so far everything is 
quiet. There are heavy stocks of coal at the pits. Some 
of the large manufacturing concerns in this district have 
as much as 10,000 tons stocked at the works. <A few 
small places are closing till the strike is over. Engine 
coal is from 2s. 6d. to 3s. 6d. per ton dearer than a fort- 
night ago, and house coal 4s. to 5s. 


Iron and Stecl.—The advance, notified last week, in the 
pr ices of local made pig iron, has been fully maintained, 
orge fetching 40s. to 42s. per ton, and foundry 42s. to 44s. 
In manufactured irons the bulk of the orders continues to 
be for bar, both on home account and for export, the best 
foreign markets at present being India, Australia, and 
South Africa. Good orders are also in hand for best 
boiler plates, both iron and steel, flues and tubes. Pro- 
spects in the heavy steel departments are improving, as 
orders are again coming in somewhat freely for marine 
and railway material. oe houses are conse- 
quently better employed. ere is a steady call for best 
qualities of crucible cast steel for tool purposes for export 
to the United States, colonies, and South American 
mining states. 








NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has advanced 1s. per ton; the 
best qualities have made 11s. 6d. to 11s. 9d. per ton, while 
secondary Sonate have brought 10s. 6d. to 103. 9d. 

r ton. Household coal has been in good request ; No. 3 

hondda large has made 10s. per ton. There has been a 
good inquiry for patent fuel. Coke has been in increased 
demand ; foundry qualities have made 17s. 3d. to 17s. 6d., 
and furnace qualities 17s. per ton. The manufactured 
iron and steel trades have shown continued depression. 


London and South-Western Railway.—In the first half 
of this year the ratio of the working expenses to the traftic 
receipts stood at 54.86 per cent., as compared with 55.64 
per cent. in the corresponding period of 1892. In connec- 
tion with Southampton docks, ements progress is re- 
ported with a new graving dock, extended quay walls, 
&c. A curve between Poole and Hamworthy Junction 
has been brought into use, and a new station has been 
opened at Branksome Junction, on the line between Park- 
stone and Bournemouth. The works of a junction line 
between Fulwell and Teddington have been commenced. 
A second section of the North Cornwall line from 
Tresmeer to Delabole has been nearly completed, and 
will be opened for traffic during the current half- 
year. Arrangements have been made to carry out an 
authorised extension to Wadebridge. The doubling 
of the line between Ascot and Frimley has been com- 
pleted. In the course of the six months ending 
June 30 this year, a further outlay of 125,0567. was made 
for working stock ; the aggregate outlay made under this 
head was carried, in consequence, to 4,049,299/. In the first 
half of this year, 29 additional locomotives and 29 addi- 
tional tenders were placed upon the system. In the first 
half of this year, 94537. was expended upon capital 
account in strengthening bridges and lines. The cost of 
locomotive power in the first half of this year was 
238,853/., as compared with 248,730/. in the corresponding 
period of 1892. e cost of the coal and coke consumed 
in the locomotive department in the first half of this year 
was 74,927/., as compared with 95,515/. in the corre- 





sponding period of 1892. The cost of maintaining way 








and works in the first half of this year was 167,680/., as 
compared with 156,360/. in the corresponding period of 
1892. The length of Jine maintained was 816 miles 3 
chains. 


Gas at Cardiff.—The directors of the Cardiff Gaslight 
and Coke Company report that during the past half-year 
satisfactory progress has been made with extensions at 
Grangetown Works, comprising new retorts and retort- 
house, also a gasholder tank. The Bute-terrace altera- 
tions are also being pushed forward. A reduction having 
taken place in the price of coal, the directors have decided 
to reduce the charge for gas 2d. per 1000 cubic feet to 
private consumers as from September 29. 


Western Wagcn and Property Company, Limited.—The 
directors recommend a dividend for 1892 3 at the rate of 
8 per cent. per annum. The net revenue for the year was 
45351. 


South Wales Institute of Enginecrs.—This institute held 
a meeting at Cardiff on ‘Tuesday, Mr. T. Forster Brown 
presiding. Mr.T. W. Wailes read a paper on a proposed 
new dock for Cardiff. Mr. Wailes estimated that it 
would take five years to complete the dock, and that at 
the close of that period an additional 2,800,000 tons of 
coal would require to be shipped annually. Two basins, 
Mr. Wailes added, could be made to; commence with, at 
a cost of 1,400,000/, and these would give loading 
accommodation for about 3,000,000 tons per annum. 
About 600 ft. embankments and piers could then be made, 
and the trade increased, at a cost of 1,300,000/, Coaling 
and import jetties could also be added as they might be 
required. Mr. Wailes’ paper was well received by the 
meeting. 

New Docks at Portsmouth.--The Lords of the Admi- 
ralty have invited tenders from seven firms for the con- 
struction of two docks at Portsmouth. The docks are to 
be of sufficient size to accommodate the largest line-of- 
battleships. Their construction will extend over several 
years. 


East Usk Railway.—The Great Western Railway Com- 

any is seeking tenders for the construction of the East 

sk line, for which powers have long been obtained. It 
is prop»sed to construct a line from the main and branch 
lines of the Great Western system at Newport along the 
eastern shore of the Usk. 


Water Supply of Radstock.—Major-General Phipps 
Carey, R.E., one of the inspectors of the Local Govern- 
ment Board, held an inquiry at Radstock on Friday with 
reference to a proposal of the local authorities to borrow 
10,0007. for water works. The inspector asked if there 
was any opposition to the scheme, but none was offered. 
Mr. G. Pearson, clerk to the Radstock Local Board, 
stated that the area of the parish was 1000 acres, the 
population 3438, and the rateable value 7295/. The water 
supply was now derived from wells. 


Barry.—In order to provide for increasing trade, orders 
have been given to Sir W. G. Armstrong and Co., 
Limited, Newcastle-on-Tyne, for the execution of two 
new tips, which, when completed, will be erected on the 
western side of the dock. 


Rhymney Railway.—The directors reconimend a divi- 
dend at the rate of 7 per cent. per annum on the ordinary 
stock for the half-year ending June 30, leaving a balance 
of 1233. to be carried to the next account. 





LAUNCHES AND TRIAL TRIPS. 

On the 31st ult. there was launched from the Cleveland 
Dockyard of Sir Raylton Dixon and Co., Middlesbrough, 
a steel screw steamer of the raised quarterdeck type, 
which Fas been built to the order of Messrs. J. and E. 
Kish, Sunderland. The principal dimensions of the vessel 
are: Length, 292 ft. 6 in. ; beam, 40 ft. 6in., by 22 ft. depth 
moulded, with a large deadweight carrying capacity. 
Engines will be fitted by the North-Eastern Marine Engi- 
neering Company, Limited, of Wallsend-on-Tyne, the cy- 
linders being 22 in., 36 in., and 58 in. in diameter by 39 in. 
stroke, with two large boilers working at 1601b. pressure. 
The construction of the vessel has been under the superin- 
tendence of Mr. Thomas Metcalf, of Sunderland, 

Messrs, A. and J. Inglis, Pointhouse, launched on the 
13th ult. the Potomac, an oil-tank steamer to carry 5200 
tons, built to the orderof the Anglo-American Oil Company, 

ondon. Her dimensions are: Length, 345 ft.; breadth, 
44 ft.; and depth, 31 ft. Triple expansion engines will be 
supplied by the builders. 


The s.s. Nernia, built by the Elsinore Shipbuilding and 
Engineering Company, Elsinore, Denmark, was taken on 
her trial on July 21. The vessel, which has been built 
to the order of Mr. I’. Lauritzen, of Esbjerg, was launched 
on June 28. Her dimensions are: Length, 188 ft.; 
breadth, 30 ft.; depth, 13 ft., and her carrying capacity 
about 950 tons deadweight. he machinery consists 
of a compound engine having cylinders 22 in. and 42 in. 
in diameter by 27 in. stroke. 


On Monday, the 3i1st ult., Messrs. Wigham Richardson 
and Co. launched from the Neptune Shipyard, Newcastle- 
on-Tyne, a screw steamer named the Pfalz, which they 
have built to the order of the Norddeutscher Lloyd, of 
Bremen, The vessel is 376 ft. in length by 434 ft. beam. 
The engines are on the triple-expansion system, and they, 
together with the boilers, are being constructed by 
Messrs. Wigham Richardson and Co. 





A second specimen of the turret-deck type of cargo 
steamer was , Pore on July 29 from the yard of 
Messrs. William Doxford and Sons, Limited, Sunder- 
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land. The boat, which has been built for the same owners 
as the previous one, is named the Turretage, and has some 
improvements in detail as compared with her forerunner. 
Her dimensions are: Length, 311 ft.; breadth, 38 ft. 
2in.; depth, 24 ft. 1 in.; with a load draught of 19 ft., 
a carrying capacity of 3650 tons, a gross register of 
about 2200 tons, and a net register of about 1380 tons. 
The vessel is to be fitted with triple-expansion engines, 
having cylinders 23 in., 37 in., and 60 in. in diameter 
by 42 in. stroke, working with a steam pressure of 160 lb. 





On Thursday, July 27, Messrs. J. L. Thompson and 
Sons, of Sunderland, launched a steamer for the Man- 
hanset Line, to run on its regular service between Avon- 
mouth, Swansea, and New York. The steamer has been 
built to the order of Messrs. T. Hogan and Sons, 
New York. Her dimensions are: Length, 322 ft.; and 
breadth, 42 ft. The engines are by Messrs. G. Clark, 
Limited, Sunderland, and they are of the triple-expan- 
sion type, capable of working up to 1600 horse-power. 
As the vessel left the ways she was christened the Massa- 
pequa, by Mrs. C. W. Hogan, wife of one of the junior 
members of the firm. The vessel is the largest ever built 
for the port of Bristol ; she will carry 4850 tons with a 
measurement capacity of 225,000 cubic feet, or 5625 mea- 
surement tons space. The same owners will shortly 
launch a sister ship to be named the Menantic. 








Tue InstituTION Or ELecTRICAL ENGINEERS.—Among 
the papers to be read during the next session will be one 
on “The Electrical Transmission and Distribution of 
Power at Niagara Falls,” by Professor George Forbes. 
A paper upon the ‘ Electric Lighting of the City of 
London ” has also been promised by Sir David Salomons. 





Orn Launcu.—Messrs. Vosper and Co., of Portsmouth 
and London, have this month delivered a 30-ft. oil launch 
to Sir James Colquhoun, of Loch Lomond. The boat in 
question is built of teak, and is so fitted that one man can 
both drive and steer. The engine is of 6 brake horse- 
ower, and drives the boat at a speed of over 7 miles per 

our. The combustion in the engines is very perfect, 
and there is no smoke or smell given off. 





Dritting Square HoLes.—Some time ago (see vol. 1., 
page 78), we gave an account of a machine brought out 
»y the Square Hole Drilling Machine Company, Limited, 
of 100c, Queen Victoria-street, London, but were not able 
to speak very highly of the results obtained. Since the 
date of our former notice the machine has been re- 
modelled, and we are now informed that it will enlarge a 
1{-in. round hole to a 2-in. square hole, with corners 
rounded to }-in. radius, in fifteen minutes, the material 
worked being Bessemer steel, } in. thick. A 2-in. hexagon 
hole with sharp corners can be produced in twelve minutes. 





A Finst-ciass CrvuiserR oN Virw.—We again r2mind 
our readers that the tirst-class cruiser Theseus, constructed 
by the Thames Iron Works and Shipbuilding Company, 
Limited, will be on view in Victoria Dock on Saturday 
(to-morrow), and Monday (Bank Holiday). She can be 
reached from Liverpool-street or Fenchurch-street by 
trains stopping at the Custom House station, two minutes 
from the ship’s side. The charges for admission will be 
5s. from 11 to 2 on Saturday, 2s. 6d. from 2 to 6, and 1s. 
on Monday. The receipts go to the funds of the Poplar 
Hospital. The Lord Mayor and Sheriffs will be present 
at the opening ceremony. 





Tue * ENGINEERING Revirw.”—The first number of a 
new monthly journalistic venture, bearing the above title, 
has been issued. It is modelled somewhat on the lines of 
the ‘‘ Review of Reviews,” though its appearance and 

eneral ‘‘get-up” are far superior to that publication. 

he first number contains 80 pages of closely printed and 
fairly well illustrated matter, including a popular general 
description of the Columbian Exposition. A useful fea- 
ture is a very complete index to engineering literature, 
which to many persons is of itself worth the sixpence 
charged for the Review. We wish the venture a full 
measure of success, and shall take pleasure in_noting its 
progress from time totime. The editor is Mr. J.S. Jeans. 





Tue UNIon OF GERMAN IRON AND StreEL MANvurFAc- 
TURERS.—According to the latest statement the union 
comprises 314 members (firms or companies), which com- 
mand a capital of about 1500 million marks, or 75,060,000/., 
and employs 241,000 hands. The general aspect ot busi- 
ness is described as not being particularly satisfactory, 
but an improvement is considered probable. It appears 
that the exports to the United States, Russia, and Italy 
have decreased somewhat considerably, and it also seems 
as if Spain and the Netherlands bought less from Ger- 
many than was formerly thecase, The German industry, 
says the report, cannot produce so advantageously as 
other countries. It is fettered through special legislation, 
and has to sustain heavy burdens trough payments to 
insurance and other organisations, which makes it some 
what difficult to compete with other countries. 

CaTatocurs.—The Fowler-Waring Cables Company, 
Limited, of the Victoria Mansions, Westminster, S.W. 
have issued an exceptionally finely got-up catalogue and 
= list, describing the various styles of cables, joint 

xes, and other fittings manufactured by them. Most 
of the illustrations are printed in colours, the execution 
being remarkably good. Full descriptions of the various 
specialities are given in the letterpress accompanying the 
engravings.—Messrs. J. and F. Howard, of the Britannia 
Works, Bedford, have also sent us a copy of their new 
catalogue, in which the various types of de and power 
presses manufactured by this firm are fully illustrated 
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and described.—Messrs. C. A. Parsons and Co., New- 
castle-on-Tyne, have issued a fine catalogue containing 
illustrated descriptions of their central station plants. In 
some descriptive remarks at the commencement of this 
catalogue we note a curious fact—viz., that the main 
bearings of a 300 horse-power steam turbine are only 
14 in. in diameter, and the bearing bushes weigh only 
2lb. The catalogue, we may add, is well printed and 
strongly bound. 





Monicipat CorPoraTIONs AND Exectric LicHTING.— 
The General Purposes Committee of Birmingham, in 
view of the proposed extension of area by the Birmingham 
Supply Company, have been collecting information from 
a great number of towns in which powers have been 
obtained either by the local authorities or by private com- 
panies for supplying electricity. In a great many of 
these the powers had not yet been exercised ; in others they 
had only been commenced on so small a scale, or so 
recently, as to afford very little reliable data upon which 
to base any conclusions. From these returns, however, 
and from an examination of the balance-sheets of the 
principal London a, the committee find that at 

C) 





present, at all events, the profits made from the supply of 
electricity are inconsiderable. The reasons generally put 
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day, and each horizontal line represents 1s. in the 
1l. in all other cases. The price of quicksilver is 





forward in favour of the supply of gas and water by cor- 
porations do not seem to apply with nearly the same force 
|in the case of electricity. There is no monopoly of 
|supply under the Electric Lighting Act, 1882, as 
|in the case of gas, nor is the supply of electricity, 
like that of water, an absolute necessity of existence. 
The disturbance of the streets is very slight, and the 
practical control of the same is already secured by suf- 
| ficient clauses, while it can scarcely be expected that 
there will be any economy in working expenses in the 
hands of the corporation. The commercial value of the 
company’s undertaking can hardly be estimated, but it is 
evident that in Birmingham, at all events, it has to meet 
a serious competition with a cheaper gas supply. The 
taking over of the supply of electricity by the corporation 
would necessitate a large addition to capital expenditure 
|at the present time, and it is not likely that this expen- 
| diture would be highly remunerative. On the whole, the 
| committee recommend that the proposed order of the 
| Electric Supply Company be not opposed except upon 
| clauses, and that the application and the draft order, 
| when submitted, he referred to the committee, with 
wer to take such action as they may think desirable 
or protecting the interests of the consumers and the 
corporation. 
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TUBE-FITTING SCREWING MACHINE. 


CONSTRUCTED BY 


MR. 


Iii =. 


SAMUEL PLATT, ENGINEER, 


WEDNESBURY. 





THE machine which we illustrate on this page has 
been designed and made by Mr. Samuel Platt, engi- 
neer, a Hill Foundry, Wednesbury, specially for 
screwing large sizes of tube fittings without releasing 
them from the machine, after being first gripped, 
until the screwing is finished. In screwing large sizes 
of fittings, whether elbows, tees, crosses, or bends, on 
the ordinary machines, after being screwed one way 
they have ordinarily to be taken out of the chucks and 
gripped again to be screwed another way, and so on 
until finished. Not only is much labour thus wasted, 
but a great deal of time also, and in addition there is the 
possibility of the holes, or ways, not being screwed at 
right angles with each other. But with the machine as 
illustrated, the fittings, no matter whether elbows, tees, 
crosses, or bends, having been once gripped, the screwing 
of the different ways can be finished without again re- 
leasing the fitting until it is screwed in all its ways, and 
with the certainty also that the different holes or ways 
will be at right angles with each other, if required. 
In screwing, the fitting, whether elbow, tee, cross, or 
bend, is placed in the bottom die of the revolving 
turret, and the top die is brought down on to it by 
the handwheel and screw on the top of the saddle. 
The saddle with the fitting in place is then brought 
up to the tap by the cross handle, connected to a 
gearing into the rack which is fixed on the 

ack of the saddle. Having screwed the first hole 
or way, the tap is reversed by the lever and clutch 
working into the bevel wheels shown. When the 
saddle has been run back, the small vertical handle 
at the back of the saddle is depressed to raise 
a catch out of a groove in the back of the revolving 
turret, which can then be revolved by the handle in 
front. This handle actuates a bevel pinion and wheel 
under the turret, until another groove in the turret is 
opposite the catch, when the catch is again pressed 
into the groove and the saddle brought up to the tap 
and another hole or way is tapped, and so on until 
the screwing of the article is completed, 





INDUSTRIAL NOTES. 

On Saturday last commenced the most stupendous 
labour struggle ever known in this or in any country 
in the world. There have been disputes in which 
many thousands have been involved; sometimes the 
numbers have swelled to 50,000 or 60,000 persons, 
But the total estimated number affected by the coal 
strike is 280,000 miners, and it is thought that some 
60,000 more may be involved during the present or 
early in the next week. Whether or not the total 
given is exaggerated to some extent, the aggregate is 
so vast that the most apathetic of men may well be 
appalled at the possibilities that underlie the present 
grave situation. Broadly speaking, the dispute is 
over a proposed reduction in the wages of all miners, in 
the federation districts, of 25 per cent. on the 40 per 
cent. advance above the scale basis of 1888. This 
means a gross reduction in total wages of from 15 to 18 
per cent. in all places where no previous reduction 
has taken place. Large as the reduction is, it is much 
less than the aggregate reductions under the sliding 
scale in South Wales, But it is largely in excess of 
the reductions in Durham and Northumberland, which 
have amounted, in two years, to 15 per cent. and 16} 
r cent. respectively. The contention of the Miners’ 
ederation is that the price for getting coal, that is, 





the miners’ wages, is low enough already, and that 
the actual condition of trade did not warrant the 
decrease in the price of coal which took place 
when the contracts for the current year were entered 
into. The latter question isa difficult one to discuss, 
involving, as it does, many considerations which are 
not appropriate to these notes. On the simple 
question of wages, the men state that the prices of coal 
at the pits, during the last few months, have ranged 
higher in percentages than the increase in miners’ 
wages on the scale basis of 1888. Whether they are 
right or wrong, the struggle against the reduction is 
carried on by the leaders, and is supported by the men, 
on these and similar grounds. It isa fight between 
two enormous forces, well equipped for the contest— 
wealthy coalowners on the one hand, and the most 
powerful federation of workmen ever seen in this 
country on the other hand, each confident of success. 

The Birmingham conference, now quite historic, 
decided that those districts belonging to the federation 
which had already suffered reductions in their wages, 
should give in their notices od an advance in 
wages equal to the aggregate amount of the reductions 
suffered in the last two years, or, failing to do so, they 
should be cut off from the federation. It was further- 
more resolved that in cases where the notices of a 
reduction were not posted, the men should give 
notice, and cease work when the notices expired. 
The object was to stop the entire coal supply, so that 
the fight, if more severe during its continuance, should 
be of short duration. Many respected leaders in the 
labour world doubt the wisdom of such a policy. They 
regard it as weakening the position, by extending the 
line of action, and they also think that the financial 
strain will be such as to involve failure, instead of 
promoting success. This is from a strategical point 
of view merely, without entering: into the merits 
or demerits of the dispute. Undoubtedly, the course 
of action which the federation sought thus to initiate 
is one which the public will view with some concern, 
for the entire trade of the country will be adversely 
affected by a single dispute confined to one branch 
ef industry. If the railway traffic of the United 
Kingdom is thereby disorganised ; if the great iron 
and steel works are stopped; if manufacturing in- 
dustry generally is interfered with, and all classes, the 
poorer more especially, suffer from a coal famine, 
partial or general, there will be an outcry against 
the continuance of the dispute. Grave complications 
may thus arise, far-reaching in their consequences, 
some of which the federation leaders may not have 
contemplated. In any case the situation is serious 
enough, for coal prices have advanced far beyond any 
amount involved in the disputed 25 per cent. It is 
harvest time for all the coalowners who have stocks at 
command, and it is a still more abundant harvest time 
for coal merchants, whose prices have been enormously 
increased on stocks bought at low figures. 





The miners of Durham at once complied with the 
resolution of the Birmingham conference by givin 
notice to the coalowners of an advance in wages equa 
to the reductions suffered during the two last years, 
At a special council meeting called to consider the 
whole question, it was decided to ask for an advance 
of 15 per cent., being the amount of the reductions, 
by 262 to 201 votes; majority for seeking the advance 
of 61. Then came the discussion as to a strike, that 





is, a general strike in the whole of the districts. The 
voting on that resolution was significant. For a 
general strike, 104; against a strike, 335; majority 
against, 231. The proposal to ballot the entire county 
was negatived, but a resolution inviting the engine- 
men, the cokemen, and the mechanics to join in seek- 
ing the 15 per cent. advance was carried. The atti- 
tude of the Durham Council has been, and will be, 
severely criticised by the federation leaders, but the 
officials and delegates of the Durham Association say 
that the great majority of the men at the pits would 
not come out under any consideration at the present 
time. They suffered severely in the thirteen weeks’ 
strike last year, and since that date thousands have 
either been idle or only partially employed, so that 
they are not financially in a position to strike, and the 
association has not the means to support the men at 
the regular rate of strike pay. The conduct of the 
council has not given universal satisfaction in the pit 
districts ; some of the men would risk a fight with all 
its consequences. At a large meeting held in the 
Miners’ Hall, Boldon, a resolution was passed demand- 
ing that one week should be given to the coalowners 
in which to reply to the request for an advance of 15 
per cent. ; if at the end of that time it was refused, a 
ballot to be taken of the whole of the districts. Dele- 

ates from the Sailors and Firemen’s Union and the 

oal Porters’ Union supported the views set forth in 
the resolution, so that busy times are in store for the 
officials of the Durham Association. 

The executive of the Northumberland miners at once 
sent in their demand for 16} per cent. advance, in 
conformity with the resolution of the Birmingham 
conference, and then resolved to ballot the county 
upon the question. But before any definite action is 
taken, the representatives of the coalowners and of 
the miners will meet to discuss the situation, and 
possibly, nay, probably, a strike will be averted. 

In the South Wales districts the situation is different 
from that of the two northern counties. The men are 
working under a sliding-scale arrangement, which 
cannot be terminated at a short notice. If the men 
break the contracts entered into on their behalf and 
with their consent, or assent, they will be liable to 
prosecution for breach of contract, though the penalties 
are now civil damages only. This position seems to 
be recognised by the federation advocates in South 
Wales, with the result that at a delegate meeting, said 
to represent 40,000 miners, they determined first of 
all to support financially the federation men on strike, 
and secondly to refuse to fill the wagons of employers 
in the federation districts, if they sent to South Wales 
or Monmouthshire for supplies of coal. This course 
of action, if persevered in, may lead to some complica- 
tions, but generally it is hardly likely that the Welsh 
colliers will join in the strike. 

In the Scottish districts no final step has been taken, 
but the federation have sent some of their best leaders 
into Scotland to induce the miners to co-operate with 
the men in the federation districts, in such manner as 
to promote success. It is probable that a demand 
will be made in most of the Scottish districts for an 
advance equal to recent reductions in the aggregate, 
but what the men will do in the event of a refusal 
is altogether uncertain. Scottish miners are usually 
loth to strike, and indeed they are not very strongly 
imbued with trade unionism. All the leaders com- 
plain of this, and try to organise the several districts 
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accordingly. But when they do act together, it is 
rather in a spasmodic manner, and often very hastily. 

Theoretically, the Sailors and Firemen’s Union will 
support the Miners’ National Federation in their 
struggle. That union is now part and parcel of the 
federation, having been admitted as an affiliated body 
some months ago. But it is very doubtful if the 
seamen can give any very substantial help at present, 
in view of the financial condition disclosed at the 
recent trials for libel at the Guildford Assizes. It is 
most unfortunate for the Sailors’ Union that their 
general secretary should have exposed himself and the 
union to the scorching criticisms in the press upon the 
condition of the union. But it is fortunate that 
there was no charge cf fraud or misappropriation of 
funds. The facts only went to show extravagant 
management and reckless expenditure of money. One 
of the largest items, if not the largest, was the law 
costs and charges, amounting to many thousands of 
pounds. The reason for this great expenditure was 
that each lodge or branch was at liberty to go to a 
solicitor and incur costs without even the sanction of 
theexecutive. This was put an end to last year. But 
the mischief had then been done, The Finance Com- 
mittee was only called into existence last October, but 
it did its work effectually from that time. 

The Coal Porters’ Union is a new body of trade 
unionists that came into existence about the time of 
the dockers’ strike, or only shortly before that time. 
They appear to be fairly well organised, and pretty 
well off financially. In London much will depend 
upon their attitude and action. If they refuse to 
handle the coal from the disaffected districts, the 
trade will be restricted to Welsh coal, and coal from 
the two northern counties. But if the federation calls 
upon them to do so, they may also refuse to handle 
any coal while the strike lasts. This is one of the 
results of federating men outside the ranks of the 
industry affected by the dispute. 





The condition of the engineering industries in Lan- 
cashire is rather sluggish at the present time. There 
is little pressure, and even the coal crisis is regarded 
with comparative indifference. Stationary engine- 
builders continue to be well employed generally, and 
locomotive builders are somewhat better off for work 
than they were, but machine toolmakers are, if any- 
thing, worse offthan they were. There appears to be 
an increasing scarcity of new orders in this branch of 
the engineering trades ; establishments well engaged 
are the exception rather than the rule. The larger 
firms are, perhaps, tolerably supplied with fuel for a 
few weeks’ consumption, but many of them have little 
room for stocks to enable them to run for any length 
of time. Lancashire is fortunately tolerably free from 
labour disputes in all the engineering and cognate 
branches of industry. 





Business continues to be very slow in the iron trade. 
The stoppage of the collieries seems to have the effect 
of hardening prices to some extent, but consumers 
have not been frightened into the condition of placing 
out orders ; onthe contrary, there is a general holding 
back. Foundry qualities of pig iron show a slightly 
upward tendency, but forge qualities offer no appre- 
ciable change. In manufactured iron the makers have 
stiffened up their full list rates, but the change in the 
situation is not material. The supply of fuel has been 
better than anticipated, so that forges which were in- 
tended to be stopped will continue at work for the 
present. The steel trade manifests little change, 
either in the quantity of work on hand or in prices. 





In the Cleveland district the pig-iron trade is rather 
looking up. The coal crisis is not expected to have 
a disastrous effect in the Cleveland district, as the 
Durham pits will not be closed. Cleveland had its 
bitter experience some 15 or 16 months ago from that 
cause, But it is face to face with another difficulty, 
or rather two difficulties. Firstly, the Cleveland iron- 
stone miners are members of the federation, and the 
federation conference decided that all the federated 
bodies must give notice for the return of the reductions 
of the past two years. The Cleveland miners have 
lost 5 per cent. But the ironstone miners agreed in 
March an not to alter wages in the future except at 
the close of the natural quarter of the year. They, 
therefore, will not be able to comply with the require- 
ments of the Birmingham confersnce. Will they be 
cut off? Perhaps a way out of the difficulty will be 
discovered ; but if in the case of Cleveland the rule, or 
resolution, is relaxed, why not in the cases of Durham 
and Northumberland? On the other hand, if the men 
break their engagement, the law of contract will come 
in. The second difficulty in Cleveland is the use of 
the ratchet machine. The ballot shows more than a 
two-thirds majority against the system, and notice has 
been given to the mineowners that the men will give 
in their notices on August 5, unless some arrange- 
ment is come to meanwhile. The employers replied 


by asking for a conference, and possibly an arrange- 
ment will be made so as to tide over the difficulty. 





If no agreement can be effected, the men may cease 
work, and this cessation of work will not be in viola- 
tion of their terms, as the dispute as to the use of the 
ratchet machine is not one of wages, but of modes of 
working. However, it is probable that both matters 
will be set right, as conciliation has operated with 
advantage throughout Cleveland for a long time past. 





The report of the accountants to the Midland Wages 
Board has caused some little surprise, especially to 
the men. It appears that the net selling average 
price has been 3s. 7d. per ton less in the last two 
months than in the previous period ; it is now 7s. 6d. 
per ton less than at the same period last year. The 
drop will carry a reduction in wages if the board agree 
to such a reduction. The chairman at the previous 
board meeting expressed the confident hope that 
prices had then touched the bottom ; but they had not, 
it seems. 


The report of the accountants to the North of 
England Board of Conciliation and Arbitration for the 
manufactured iron and steel trade is similar, in so far 
as the results go. The reduction in wages by the fall 
in the prices of the several descriptions of iron and 
steel is 3d. per ton on puddling, and 24 per cent. on 
forge and mill wages. This means two reductions in 
succession, of 24 per cent. in April last, and 24 per cent. 
from July 31, or a total of 5 per cent reduction. It 
was expected in both cases that a turn in the tide 
would have taken place, but the contrary has been the 
case. What will be the effect upon prices by the 
coal crisis, it is impossible to say, but if prices go up 
largely the 5 per cent. may be regained in September 
next, or in the following month, October. On the 
other hand the condition of trade may be adversely 
affected by the coal dispute. 


The Zurich Congress is likely to be socialistic rather 
than industrial; many of the English labour leaders 
feel little interest in going to take part in it. It is 
stated in the newspapers that Mr. C. Fenwick, M.P., 
will be there, but this is a mistake. Probably some 
others will also be absent whose names have been pub- 
lished. Universal strikes and socialistic legislation 
are likely to be the stock subjects of debate, rather 
than industrial organisation, and social progress in the 
old British fashion. In proportion as the other 
elements preponderate, so will trade unions hesitate 
to take part in Continental congresses. This fact is 
being realised by the more thoughtful of the Conti- 
nental workmen. 


The conference of signalmen at Derby, held under 
the auspices of the Amalgamated Society of Railway 
Servants, was a success. The resolutions passed were 
moderate, and the men may reasonably look forward 
toa time, at no distant date, when their claims will 
be conceded. They demand a ten-hours day as the 
maximum ; eight hours in signal boxes continuously 
open ; and six hours in very busy and unhealthy 
cabins. They further ask time and a half for Sunday 
work, and time and a quarter for compulsory overtime. 
These demands may not be conceded all at once, but 
there is a public sentiment in favour of some such 
reasonable reforms, as public safety depends upon it, 
especially with the increased speed in travelling. 

The unemployed question is again cropping up. It 
is reported that a midnight procession is to be orga- 
nised, to march to the House of Commons, the date 
of which is to be kept a secret. A secret? Thisshows 
the stupendous folly of the organisers. How can the 
preparations for a procession be kept secret, unless it 
consist of about two persons? But the workmen know 
well enough that midnight processions will not be 
tolerated by the police authorities. The coal porters 
are to form the main body. But they form part of the 
Miners’ Federation, and are consequently out of work, 
or may be, in consequence of their own action. This 
method of dealing with poverty and social questions 
is not commendable; itis rather trying to exploit labour 
for other purposes, possibly political in character. 





STEAM COMMUNICATION WITH THE 
CONTINENT PAST AND PRESENT.* 
By A. E. Szaton, C.E. 

(Concluded from page 130.) 

Tur London, Chatham and Dover Railway Company, 
which now owns the steamers on this line, and runs them 
in connection with the Northern Railway of France, 
added to the fleet in 1861 the pe steamers Maid of 
Kent and the Samphire, virtually sister ships, the latter 
being 192 ft. long, 24 ft. 8 in. beam, and 11 ft. 9 in. deep, 
of 340 tons gross register, and her engines were of 160 
nominal horse-power, with cylinders 50 in. in diameter 
by 45 in. stroke. In 1862 the same company built the 
Foam and the Petre]. (See Table in the next ang 
These steamers were built of steel. The Breeze an 
Wave were added to these in 1863, and to ali intents and 


* Paper read before the International Maritime Con- 





gress, London Meeting. 


urposes were sister ships to the Samphire. In 1864 the 

rance and the Prince were added to the fleet. They 
were 206 ft. long, 24 ft. beam, 12 ft. 5 in. deep, and of 
365 tons register, their engines being of 180 nominal 
horse-power, with cylinders 523 in. in diameter by 48 in. 
stroke, and, consequently, were not such fine boats as 
those built in the preceding year. These steamers con- 
tinued to be the means of express communication on this 
important route until 1882, when the paddle steamer 
Invicta, a larger and more powerful vessel, was put on 
the station. She is 1282 tons gross register, 312 ft. long, 
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33 ft. 6 in. beam, and 16 ft. depth, with engines of 700 
nominal horse-power, having two cylinders 80 in. in 
diameter by 78 in. stroke. She was very much larger 
than any boat, except the Calais-Douvres, engaged in the 
service, and her speed, under favourable circumstances, is 
about 20 knots per hour. Since then some notable addi- 
tions have been made, so that the time occupied in cross- 
ing from Dover to Calais on a fine day is very little over 
an hour, and is so performed by the Victoria, built in 














| 


1886, and the Empress, built in 1887. 
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It is of interest, however, to note that in 1872 a gallant 
attempt was made to vastly improve the existing means 
of communication between Dover and Calais, and a Bill 
was promoted in Parliament with the object of enlarging 
Dover Harbour, and constructing a very large steamship 
of high speed, capable of carrying the whole of an ex- 

ress train from the metals at Dover to the metals at 

alais. The scheme fell through, but from its ashes rose 
the Bessemer Company, which built at Hull, in 1874, the 
paddle steamer Bessemer, of 1974 tons register; her 
dimensions being—length, 350 ft. ; breadth, 40 ft. 2 in. ; 
and depth, 11 ft. 5 in., and her engines were of 800 nominal 
horse-power, having four cylinders 80 in. in diameter by 
60 in. stroke. The peculiar feature of this ship was her huge 
oscillating or swing saloon, placed amidships, which was 
70 ft. long, and 35 ft. wide, and 20 ft. high. This vessel’s 
- was to be 174 knots, and by an ingenious mechanism 
the saloon was to be kept perfectly level, whatever the 
position the hull of the ship might take. To permit of 
this saloon being amidships, the Bessemer was fitted with 
two pairs of paddle-wheels and two independent sets of 
boilers, &c. ; she was also double-ended, so that it was 
immaterial which end went first. Unfortunately the 
saloon was not a success. The machinery succeeded in 
maintaining the floor of the saloon in a fairly horizontal 
position, but in doing so it produced more unpleasant sen- 
sations than the sea, and people who were good sailors 
enough to be free from mal de mer on the deck ran con- 
siderable risk of it on entering the saloon. The company 
owning this unfortunate vessel failed, and eventually she 
was broken up. 

About the same time Captain Dicey built a steamer, 
the Castalia, for service between these ports, on what was 
known as the twin-ship principle. It was not an abso- 
lute novelty, inasmuch as a steamer of this description 

lied as a ferryboat between Dundee and Newport (Fife) 
in 1822, and in alluding to this boat it may be interesting 
to state that she was called the George the Fourth, and 
that she was 90 ft. long over all, 29 ft. broad, and 6 ft. 8in. 
depth of hold, drawing, when light, 44 ft. of water, and 
when loaded about 5 ft. 4 in. She had a single paddle- 
wheel working in the middle, and to a person standing on 
the deck appeared to be only one vessel instead of two, 
as the separate hulls (spaced 8 ft. apart) were connected, 
in addition to the thwartship tie-beams, by the deck 
lanking being laid right across instead of longitudinally. 
er machinery was of 40 horse-power, and she could be 
steered from either end. 
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Captain Dicey’s steamer, however, proved as unsuccess- 
ful as the Bessemer had done, but in 1887 a larger and 
—- vessel on this principle was put on the station, 
and continues still to do g service there. This ship 
was the Calais-Douvres, of 1925 tons register, and was 
302 ft. long, 61 ft. extreme beam, by 13 ft. 9 in. depth of 
hold, with engines of 600 nominal horse-power, having 
four cylinders 63 in. in diameter by 72in. stroke. Her 
was a great improvement on the Castalia’s, although 








2< 
she had the inevitable defect of that ship, viz., excessive 
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immersed surface, and the wheel race bounded on both 
sides by the hulls of the ship. 

The South-Eastern Railway Company, after complet- 
ing their line to Folkestone, commenced a service of 
steamers between that port and Boulogne. In 1844 they 
built the vessels in the Table in the preceding column, 
and in 1845 these were followed by the Prince Ernest, in 
1846 by the Princess Clementine and the Princess Helena, 
and in 1847 by the Lord Warden, these being somewhat 
larger ships and with more powerful engines. 
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It was with boats of this kind that the service between 
Folkestone and Boulogne was kept up until 1861, when the 
— steamer Victoria, of 374 tons register, was added. 

he was 208 ft, 5in. long, by 24 ft. beam, by 11 ft. 5 in. 
depth, and she had engines of 220 horse-power, with 
cylinders of 58 in. in diameter by 54 in. stroke; and the 
following year the paddle steamer Albert Edward, prac- 
tically of the same dimensions, was built for this station. 
These vessels were a great improvement in every way on 
the Prince Ernest, and they were capable of doing, under 
most favourable circumstances, 16 knots, and on service 
averaged about 14 knots. A further addition was made 
to the fleet in 1864 in the paddle steamer Alexandra, 
which was very similar to the Victoria, being only a few 
feetlonger. With these steamers the express service was 
carried on until 1880, when the Albert Victor, of 782 
tons, was constructed. She is 250 ft. long, 29 ft. 2in. 
beam, and 14 ft. 3in. depth of hold, wit engines of 
350 horse-power, having cylinders of 72 in. diameter 
and 60in. stroke. She is capable of doing 174 knots 
under favourable conditions, and can crossthe Channel 
in an hour and thirty minutes; her average service speed, 
however, would be about 16 knots. This vessel, together 
with the Mary Beatrice and the Louise Dagmar, practi- 
cally sister ships, still perform the express service, 

In the old times, what Dover was to Western Europe, 
Harwich was to the northern portion, as for centuries it 
was the port of arrival and departure for passengers to 
the Low Countries and the German States. Lines of 
packets continued ee passengers and mails between 
there and Flushing until comparatively recent times. 
They, however, ceased running altogether about the year 


In 1859 the Great Eastern Railway Company, with the 
view to reviving this Continental trade through the port 
of Harwich, chartered some small steamers for the pur- 
pose, the first of which was the Killarney, of 359 tons, 
and her dimensions 148 ft. 5 in. by 21 ft. 9 in. beam, by 
11 ft. 4in. depth, her engines being 70 nominal horse- 
power. After continuing this service with hired steamers 
for a short time, the company commenced building to suit 
their requirements, but the first two vessels, on comple- 
tion, were purchased for running the American Federal 
blockade. = 1864 they had built and placed in the 
stations the— 
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The Harwich and the Rotterdam were specially con- 
structed for the conveyance of cattle, and had only 
limited passenger accommodation. The Pacific and the 
Zealous were for passengers and general cargoes, and 
their speed was about 12 knots under favourable condi- 
tions, or, say, a service average of about 10 knots. In 
1865 the Avalon and the Richard Young were added to 
this service; the former was of 677 tons, and the latter 
718 tons, and their dimensions—length, 240 ft.; beam 
27 ft.; depth, 134 ft.; their engines being of 220 nominal 
horse-power, and having cylinders 56 in. in diameter by 
54 in. stroke. Their speed, under favourable circum- 
stances, would be about 14 knots, and on service about 12 
knots. These vessels were a great improvement on their 
predecessors, in accommodation as well as in speed, and 
were a much nearer approach to the true passenger 
steamer than the older ones. This old route was again 
becoming popular, and under the fostering care of the 
railway company the passenger traffic grew considerably. 
The Claud Hamilton was constructed for this service in 
1875. She is 972 tons gross register, 201 ft. 6 in. long, 
30 ft. 2 in. beam, and 13 ft. 7 in. deep, her engines being 
350 nominal horse-power, with cylinders 54 in. and 95 in. 
in diameter by 63 in. stroke. Her passenger accommo- 
dation was superior, both in quality and finish, to that of 
the Avalon, but her speed was only slightly superior to 
that vessel. In 1878 the Princess of Wales, and in 1880 
the Adelaide and Lady Tyler were added. 

At this time, owing to the shallowness of the water at 
the entrance to the River Maas, paddle-boats only were 
employed. A service, however, had in the meantime 
been opened between Harwich and Antwerp, and to im- 





prove this in 1883 the twin-screw steamers Norwich and 
Ipswich, of 1064 tons register, were laid down. They 
were 260 ft. long, 31 ft. 4in. beam, and 15 ft. deep, 
having two sets of compound engines, each with cylinders 
30 in. and 57 in. in diameter by 36 in. stroke. These 
ships, it will be observed, were of about the same size as 
the preceding paddle-boats. Their speed, however, was 
14 knots, and on service they maintained a nearer 
approach to trial trip speed than is the case with 
paddle steamers. In 1886 a further addition was 
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Their speed being about 13 knots on service. 

made to the fleet in the Cambridge, and in 1888 in 
the Colchester, sister ships. These vessels are 280 ft. 
long, 31 ft. beam, and 15 ft. 2in. depth of hold, their 
engines comprising two sets of the compound type, 
similar to those of the Norwich and Ipswich, but the 
boiler power was increased so that a speed of 15 knots 
was obtained with the Colchester. The passenger ac- 
commodation, too, was greatly increased, and other im- 
provements effected. 

Between Southampton and the Channel Islands and 
the northern ports of France there has also long existed a 
trade, both in goods and passengers, and in the hands of 
the London and South-Western Railway Company it has 
been considerably developed. Like the other services, it 
began with paddle-boats, of comparatively small size, the 
Despatch, built in 1847, being only 288 tons and of 200 
horse-power. Ten years later the improvement is shown 
by the fact that the Alice, launched in that year, was of 
635 tons (her dimensions being 232 ft. by 26 ft. by 13.4 ft. 
depth) and of 250 nominal horse-power. No great in- 
crease was then made in size or power for many years, 
as it was in 1881 that there was added to this fleet the 
Ella, a screw boat of 820 tons register, and 235 ft. long, 
29 ft. beam, and 14.2 ft. depth of hold, with compound 
engines of 220 horse-power. The Dora, built in 1889, 
was of 830 tons and 240 ft. long, 30 ft. broad, and 14.3 ft. 
depth of hold, the engines, of 220 nominal horse- power, 
having cylinders 27 in., 40in., and 65in. in diameter 
by 36 in. stroke. The passenger business, however, as 
well as the competition with another line—the Great 
Western Railway Company—required boats of higher 
speeds,’ so that in 1890 there followed the Lydia, 
Frederica, and Stella, of 1059 tons register, 253ft. long, 
35.1 ft. beam, and 14.8 ft. deep, fitted with twin screws, 
each engine having cylinders 24 in., 37 in., and 56 in. in 
diameter by 33 in. stroke, and the nominal horse-power 
was 494. Theseships are fitted with forced draught, so 
that on the trial trip they attained a speed of 194 knots, 
and with natural draught nearly 19 knots. The older 
ships of this line carried a considerable quantity of cargo, 
but these later vessels a much smaller amount in propor- 
tion to their size. 

The London, Brighton, and South Coast Railway Com- 

any, in conjunction with the Western Railway of 
‘rance, have a very good service of steamers between 
Newhaven and Dieppe, and although much later in the 
field than the other railway companies, there has been no 
lack of enterprise in the building of their steamships, and 
on account of the longer sea passage it is highly essential 
that the speed should be as high as possible. To that end 
they have recently concluded a contract with a well- 
known Scotch firm, whereby they will obtain a ship with 
a higher rate of speed than those now running from Dover 
to Calais, Their express steamers, like those of their 
competitors, are nearly limited to the conveyance of 
mails and passengers and baggage. 

Between Dover and Ostend we find an express service 
subsidised by the Belgian Government, and having the 
fastest steamers engaged in the Continental trade. This 
line has been in existence for many years, and the older 
boats were similar in size and power, and were generally 
like those running to Calais. The longer sea passage, 
together with increased subsidies from the Belgian 
Government, has caused to be constructed such steamers 
as are now running, the latest additions to the fleet bein 
the Princesse Henriette, the Princesse Josephine, an 
the Prince Baudouin, the speed of the latter of which was 
over 23 knots an hour. These ships likewise carry a very 
limited amount of deadweight beyond their fuel. 

In 1877 aline of steamers was commenced from Queens- 
borough (on the Medway) to Flushing (at the mouth of 
the Scheldt), in connection with the London, Chatham, 
and Dover Railway Company, and subsidised by the 
Dutch Government. One of these, the Prinses Maria, 
is 1566 tons register, and 278 ft. 2 in. long, 35 ft. 1 in. 
broad, and 16 ft. 8 in. deep, having engines of 600 nominal 
horse-power, with cylinders 60 in. and 104 in. in diameter 
by 84 in. stroke, this ship attaining a speed of 17 knots 
under good conditions. ‘The fleet has been added to from 
time to time, as shown from the list of ships in the next 
column owned by the Stoom Maats Zeeland. ? 

In connection with these vessels it may be interesting 
to observe that the first steamship engaged in the Conti- 
nental trade wag a little packet named the Caledonia, 
which, in 1817, ran from Margate to Holland—probably 
Flushing—and the speed of which was only 74 knots. 
She was built on the Clyde in 1815, was 102 tons B.M., 
and 28 horse-power, 





From the Port of London communication with the 
Continent has existed probably ever since it was estab- 
lished as a port, but until the advent of steamers the 
passenger traffic, except to distant ports, was no doubt 
very limited. The Baron a is a very familiar name on 
the Thames, and bearing this well-known appellation 
there have been at least two ships. 
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~~ “These are passenger steamers capable of conveying a small _ 
amount of cargo. 

The General Steam Navigation Company was estab- 
lished in 1824, one of their first ships—if not the first 
vessel possessed by them—being the City of London. 
They still continue to trade with various Continental 

rts, besides carrying on a considerable coasting trade. 
, dn their most important Continental service is 
now conducted between Harwich and Hamburg. Their 
steamers are of the cargo-boat type, with good accommo- 
dation, rather than of the passenger boat type with small 
capabilities for cargo. P 

Ta 1874 the London, Chatham, and Dover Railway 
Company built the Calais and Chatham for the conveyance 
of goods. These were screw steamers of 299 tons register, 
being only 161 ft. long, 22 ft. 2 in. broad, and 12 ft. 2 in. 
depth of hold, having engines of 80 nominal horse-power. 
In 1878 they built the Paris, of 330 tons, for the same 


urpose. 
, In 1878 the South-Eastern Railway Company, recog- 
nising,the same necessity, built the Folkestone, of 298 tons 
register, 190 ft. long, 25 ft. beam, and 11 ft. 7 in. depth of 
hold. She is driven by twin-screw machinery of 110 
nominal horse-power, each engine having cylinders 20 in. 
and 39 in. in diameter by 24 in. stroke. The following 
year the Boulogne, a similar ship, was constructed, and 
since then the C. W. Eborall and the Achille Adam. They 
have done very good service, and in the winter season, 
in all weathers, they can hold their own with the larger 
paddle-boats, and have sometimes crossed successfully 
when the paddle-steamers have failed to do so, and it may 
be mentioned that these little ships draw only8 ft. of water. 

The Great Eastern Railway Company have likewise 
found that as their passenger traffic grew, so the difficult 
of carrying it on combined with the goods traffic increased, 
consequently the older paddle-boats were used almost 
exclusively for goods, and were run for that purpose 
whenever circumstances required. Theseold boats, how- 
ever, were somewhat expensive ones to work and their 
capabilities for cargo carrying also were limited. Accord- 
ingly, in 1884, the Harwich had her paddle machinery 
and boilers removed, and was fitted as a twin-screw ship 
with compound engines. Her original speed was thereby 
fully maintained, with a consumption of coal and a wear- 
and-tear account very considerably reduced, while her 
capacity for cargo was nearly doubled. The success of 
this experiment was so assured that since then her sister 
ship, the Rotterdam, has been treated in a similar fashion 
and renamed the Peterborough, and the Richard Young 
has been transformed into a single-screw ship with 
triple-compound engines and renamed the Brandon, with 
results superior even to those of the Harwich. 

As these vessels are in and out of harbour almoat daily, 
it is necessary that their net register tonnage shall be as 
small as possible ; hence it is usual to build them with the 
main deck covered in by another light deck, so as to give 
shelter to perishable goods without having the space 
counted for tonnage. Although the temptation to place 
the saloon and passenger quarters in the stern of the 
ship is tolerably obvious, and many owners succumb 
to it, all owners of steamships aiming at improving 
their passenger trade place the first-class saloon and 
sleeping accommodation for first-class passengers either 
amidships or nearly so. Though these high-speed and 
full-power passenger ships are not capable of carry- 
ing very much deadweight, they have as a rule in the 
lower holds space for a considerable quantity of light 
goods, and it is more than probable that such a condition 
of affairs must continue, even if the speed be increased 
beyond what is now deemed sufficient; that is to say, 
these ships have to be designed primarily for speed and 
passenger accommodation, and the cargo dealt with 
merely as a secondary matter, and only such displace- 
ment and room as can be spared, after providing for 
these necessities, is given over for the goods traffic. In- 
deed, I need hardly say that it is only valuable, perish- 
able, or very light goods that can afford to pay such a 
freight as the costliness of the modern passenger steamer 
compels its owners to demand. 





SHIPOWNERS AND SHIPBUILDERS. 

On Shipowners and Shipbuilders in their Technical Re- 
lationships, and Some Points of Interest for their Mutual 
Consideration.* 

By A. Denny. 


I PRESUME that this Congress is meant to bring together 
and cement in one concrete whole all the interests of 

* Paper read before the International Maritime Con- 
gress, London Meeting. 
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maritime matters. This appears to-me to be a most 
wise 2 _ecaies and I trust that it will benefit all con- 
cerned. 

It has always been the opinion of my firm that the 
technical relationships between shipowners and ship- 
builders should be of the very closest and most intimate 
description. Theinformation supplied by a shipowner to 
a shipbuilder, when he desires to build a vessel, should be 
of the fullest and most accurate description ; and not only 
should definite particulars as to s ead weight, 
draught, &c., be supplied, but the shipowner should 
place before the shipbuilder as much of the information 
as possible on which he has based his proposals, and the 
builder should be invited to give his opinion as to the 
best type of ship for the special work. 

On the other hand, the shipowner should be supplied 
by the builder with full information as to the inniend 

ualities of the ship when delivered, and I would refer 
those interested to a paper read by myself, at the Institu- 
tion of Naval Architects, in 1887, for details of the in- 
formation my firm supplies to our clients. I believe that 
the procedure I am advocating would not only lead to most 
agreeablo relationships, but would also lead to an im- 
portant improvement in the type of vessels, and what is 
ultimately the object of all progression in shipbuilding 
and shipowning—the saving of money. 

I would like to refer in detail to the various points on 
which it is desirable to have information, and give in- 
stances from my own experience of loss arising from the 
usual method of procedure. 

In the first instance, I am afraid I must candidly say 
that there is a considerable amount of ignorance among 
many shipowners as to the most simple properties of float- 
ing bodies, I can or that in our own experience 
it has frequently occurred that we have been asked to 
build shallow river vessels of such dimensions, and on 
such a limited draught, that even if they were made 
rectangular boxes they would not carry the deadweight 
desired, even in some cases allowing sothing at all for the 
weight of hull and engines. 

This arose doubtless from the fact that the inquirer 
had no knowledge whatever himself about hydrostatics, 
and had probably heard that some other vessel trading 
on the same river performed an impossibility, and, there- 
fore, wishing to beat the existing steamer, simply doubled 
the impossibility by doubling the deadweight. 

We have laboured for years, I am afraid with little 
success, to ~ Fe upon owners of river steamers the great 
importance of draught in regard to speed. To show you 
what erroneous ideas are in vogue, only last year we were 
asked to build a paddle steamer for the River Clyde to 
draw not more than 4 ft. 6 in. of water. When I examined 
the problem I found that to carry the necessary weights 
the steamer’s lines would be too full. I consulted the 
owner, who has already built numerous such vessels, if 
there was any obstacle in the way of increasing the 
draught 6 in. He replied, ‘‘ No; but if you increase the 
I am afraid I 
failed to convince him that not only would the speed not 
be spoiled, but that it would be “aged improved. _ 

At any rate we did not build the vessel, and she is a 
failure on 4 ft. 6 in. Within wide limits the deeper the 
draught the better the speed. 

Another very important element in speed and dead- 
weight carrying, after draught, is length. Here, again, 
we have found great difficulty in getting increased length 
in some cases ; and to give you an example I will mention 
the case of a company for which we have built numerous 
steamers. ‘Twenty years ago we were told that captains 
of that fleet advised that it was impossible to build any 
vessel longer than 280 ft. for a certain trade, as she could 
not be taken into a certain port, and for some years that 
company was much eg Le on this account. The 
port has in no way changed, but the last steamer we built 
for that company was 410 ft. long, and she entered that 

yort with ease. Captains’ opinions should always be care- 
ully studied, and accepted with great caution. 

As to breadth, the tendency nowadays is to depart 
from the old ten-beamers, and I think the departure is 
decidedly in the right direction; but beam has such 
great effect upon stability that it has generally to be 
made subservient to this quality, taking into account 
whether a vessel is to be engaged in the deadweight or 
bulk cargo trade. Nevertheless it is on this question of 
stability that the most loose ideas exist in the minds of 
shipowners and captains. 

Within the limits of this papar it will be impossible for 
me to deal at any great length with this quality of a 
vessel. In the paper before referred to I dealt very fully 
with that subject, and proposed a simple method by 
which shipowners and captains might arrive at a just 
appreciation of the stability of their vessels under 
different conditions of loading. 

Form per se has no doubt something to do with the 
rolling propensities of a vessel, but the principal items in 
preventing rolling are doubtless proper stowage of cargo 
and moderate metacentric height. To prevent rolling 
the heavy weights should be wingel, or kept out from 
the centre of the vessel, and the metacentric height 
should be kept as small as possitle compatible with 
reasonable initial stability, and a proper range. | . 

In my 1887 paper I give a description of a simple in- 
strument by means of which, with little or no calculation 
on the part of the captain, and an experiment costing him 

ractically nothing, and taking only half an hour to per- 

orm, the question could be settled whether a ship was 
sufficiently stable without being too stiff before she left 
upon her voyage. I feel certain that if a captain per- 
formed this experiment on his vessel, under known con- 
ditions of loading for several consecutive voyages, he 
would obtain such a thorough practical knowledge of the 
stability qualities of his vessel that he would, under any 
but exceptional circumstances, be able to load his vessel 
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without further experiments, with every assurance that 
she would be seaworthy. 

This involves a certain amount of work on the ship- 
builder’s part in preparing the necessary diagrams. y 
firm have now supplied to all vessels built since 1887 
these diagrams and pendulums. I regret to say that 
they have been used in only a few cases, but when used 
they have been found of the greatest service. 

* I may quote the result of not using the pendulum, in 
the case of one vessel. She was ona pth gemma and 
as she had not much cargo and was fitted with water- 
ballast, the captain thought it desirable to fill some 
of the tanks. Lying at anchor in an open roadstead, 
she rolled so heavily that a great part of her deck 
— about the masts broke loose, and did serious damage. 

n examining the case, with a knowledge of the weights 
on board, we found that her metacentric height was 
about six times what it ought to have been, and that she 
would have been much improved had the captain emptied 
his water-ballast tanks instead of filling them. Had he 
inclined his vessel with the apparatus supplied he would 
have found this out, and thus saved the owner consider- 
able expense. 

Although this subject is most attractive, I must pass 
from it, only concluding by impressing upon shipowners 
the great desirability of thoroughly investigating this 
subject by practical experiment. 

here is one important quality in which I think the 
knowledge of the shipbuilder might have been of great 
practical use to the shipowners, and that is in the relation 
of s to deadweight. The tendency for some years 
has been to build extremely full vessels with low powers. 
In calm water I do not doubt that these full vessels would 
economically carry large deadweights, but I think that 
shipowners, in the desire to reduce the price per ton 
deadweight of their steamers, have gone too far in the 
direction of fulness. 

On the Clyde we have not built so many of these 
vessels, and hence it might be replied that we had not 
much experience to reason from, but I se the opinion 
of 4 friend Mr. Robert Thorapson, President of the 
North-East Coast Association, where he says: 

** By the fuller type of, say, .82 coefficient compared 
with a coefficient of .74 of ten years ago, we have reduced 
the average speeds by fully one knot per hour. I have 
had opportunities of comparing vessels, and am quite 
clear that such extreme ae isno gain. The increase 
of coefficients from .74 to .77 or .78 shows an advantage. 

**With a co-efficient of .82, shipowners are simply 
getting what appears to be a cheaper ship at arate per 
ton on the deadweight, but which, in reality, is departing 
from ship designing to the building of vessels practically 
without form.’ 

In my opinion, the reason for these extra full vessels 
not being so economical for long voyages as vessels of a 
finer form, is because in a head sea their insufficient 
power and great fulness reduce the speed so much that 
the expenditure of coal per knot rises in a much greater 
ratio than if they had been finer. Fouling of the bottom 
is also a fruitful source of loss of speed, as the surface of 
these vessels is very great. 

I believe that many shipowners are finding out that 
they have gone too far in fulness, and a reaction in favour 
of rather finer vessels is setting in. I admit that it is 
only by experience that this question of fulness in regard 
to power and speed can ultimately be solved, and the 
question is still further complicated by the fact that the 
speed of a small, full, low-powered vessel will be more 
seriously reduced than a large, full, low-powered vessel ; 
but in order to arrive at definite conclusions, a most care- 
ful analysis should be made of figures taken from a large 
number of well-kept logs. This, in my opinion, can on 
be done by engineers or naval architects ; the usual rou 4 
method of the coal bill is not sufficiently accurate, and I 
am afraid is very misleading to many shipowners. 

Another important point upon which I would like to 
touch is the question of trial speeds and sea speeds, and 
the ratio of size of engines to size of boilers. Many 
vessels are made much less profitable machines on 
account of the owner insisting upon a high trial speed, 
much in excess of the speed at which it is intended the 
vessel shall trade. Our own experience points to the 
fact that from boilers at sea only about two-thirds 
the power can be obtained which can be obtained 
upon trial. That is to say, for example, from a set of 
boilers giving on trial in good order 3000 horse-power, the 
shipowner should not expect much more in regular 
running than an average of 2000 horse-power. Under 
special circumstances in temperate climates somewhat 
more might be done; but, again, in hot climates the 
chances are that this would be found the very maximum. 

It is useless, therefore, to make engines any larger than 
will develop this sea power of the boilers, but this has 
not been the practice to any great extent except upon the 
east coast, where I understand the boilers are large in 
proportion to the engines. 

If the owner wishes a speed trial which is intended to 
show not only the power of the engines, but also the 
power of the boilers, then if the number of boilers is such 
that they can be separated, and some lighted while others 
are left cold, it would be advisable to arrange to steam 
with two-thirds of the boiler-power. That is to say, if 
there were three boilers of a size, the trial should be 
made with only two lighted. If this cannot be done, 
then a modified arrangement might be adopted by bricking 
up the fire-grate, but this is not so good. 

It so happens, however, that from exigencies of trade 
or Government contracts, sometimes the shipowner has 
to fitan engine on board, and even sometimes boilers, 
which are much in excess of what is required for ordi- 
nary trade. It is well known that running even a com- 
pound engine at low powers materially reduces its effi- 
ciency. In the case of the triple-expansion engine this 





evil is exaggerated, and the greater the number of expan- 
sions the greater the proportionate evil. 

We have had recently a problem put before us where 
the speed to be obtained on trial was over 19 knots, and 
the speed on the voyage was to be about 12, the ratio of 

wers from high to the low speed would be about 5 to 1. 
rom experience the owners had found how very ineffi- 
cient this was. 

_There are many arrangements for increasing the effi- 
ciency of such an engine running at low powers, but I 
believe the best method is so to arrange the cylinders 
that if the engines are running at full power they shall 
be a triple expansion, and at reduced powers pa: Poem 

This 1s, perhaps, a case which will not occur often in 
practice in ordinary shipping, but it does occur under 
Government contracts, and also in war vessels. The cure 
I suggest, I am quite aware, is in direct contradiction to 
what has been generally suggested—that is to say, it has 
been proposed to reduce the triple expansion to a com- 

und for low —, but I would refer you to Mr. 

nglis’s paper of last year at the Naval Architects, in 
which, from actual experiment, he showed that this 
method was entirely es: 

The last point to which I would direct your attention is 
one which is becoming of more vital importance every 
day. We have often been consulted by shipowners as to 
whether they should or should not class a particular 
vessel with some of the registry societies. The greater 
number of the vessels we have built have been constructed 
to our own ideas without classification. Many of the 
large companies have not been in the habit of classing 
their steamers with any registry society; the smaller 
shipowner generally found it expedient to do so, but 
the days of unclassed vessels are at an end; the 1890 
Load Line Act virtually compels the owner to class his 
steamer. For the present there are four assigning bodies, 
the Board of Trade, Lloyd’s, Bureau Veritas, and the 
British Corporation. All these bodies administer the Load 
Line Tables, and assign freeboards either to classed or un- 
classed steamers ; but the effect of these rules and tables 
is that as soon as an assigning body assigns a freeboard, 
the vessel is virtually classed as equal at that freeboard to 
the standard vessel, and she must be surveyed at regular 
intervals for the ~—. of determining that she has not 
deteriorated since the freeboard was assigned. I think, 
therefore, I am right in saying that all vessels must now 
be classed. 

It then only remains for the shipowner to choose his 
registry society. I shall not discriminate between them, 
but, in my humble opinion, shipowners will find it desir- 
able to encourage all these societies, and so prevent a 
dangerous monopoly. Centralisation and State control 
is the watchword of the present generation. The ten- 
dency of the time is to interfere with every man’s busi- 
ness, and, with all deference, I say that the maritime 
interest has been more seriously interfered with than 
any other interest in this country. I think, while 
giving our legislators and permanent officials every 
credit for a desire to do the best for the country under 
the circumstances, that the time has come for a re- 
organisation of the Board of Trade. This is not a new 
subject, and successive presidents of the Board of Trade 
have considered this matter. There should be at least a 
consultative committee composed of those whose in- 
terests are affected. It is often objected to this scheme, 
that it would be difficult to get the right men to sit upon 
the committee, and that the expense would be enormous. 
This I entirely deny ; excellent men would be found who 
would consider it an honour to be asked thus to serve 
their country, and as to expense, the advantages and 
savings arising from such a procedure would be so enor- 
mous that any reasonable expense would be a mere 
bagatelle in comparison. 

y paper I think you will consider to be rather an 
olla-podrida, but I was anxious when I had the oppor- 
tunity of speaking more particularly to shipowners upon 
points which — design, to make my paper as sugges- 
tive as possible to those gentlemen, with a view of im- 
pressing upon them the desirability of placing themselves 
in close technical relationships with their builders. I 
feel certain that great advantages would accrue to ship- 
owners and builders if properly kept logs were submitted 
more frequently to shipbuilders. I know that this is done 
to a certain extent at present, but I am sorry to say that 
the logs very often contain little information of any value 
to the shipbuilder. The distances run are often inaccurate, 
and the time is given sometimes Greenwich mean, and 
sometimes local time, so that the shipbuilder is often at 
a loss to know exactly the time taken from port to port. 

In all our experience of logs, with one exception, we 
found this difficulty. It is a small point, but one of vital 
importance. 

hen indicated horse-powers are given there is grave 
reason to believe that they represent the best and not the 
average results, and the shipowner is led to believe that 
his triple-expansion engines are indicating a horse-power 
for 1} 1b. of coal per hour, sometimes even less. Pro- 
fessor Kennedy’s very carefully conducted trials have 
exploded this so far as engineers are concerned, but Iam 
afraid the shipowner still believes in these results. 

In conclusion, I must apologise for my paper being so 
disjointed, but it has been written at odd moments, and 
under great pressure of time. 


X. 





Tue Desert or SAHARA.—It has been ascertained that 
the greater part of the Desert of Sahara, instead of being 
below the level of the ocean, is from 6000 ft. to 8000 ft. 
above that level. The desert is not rainless, but showers 
cover it with grass for a few weeks every year, and large 
flocks and herds are maintained upon its borders. The 
oases are depressions in which water can be collected and 


stored, 
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ELECTRICAL APPARATUS. 


8257. D. Irish, Salt Lake, Utah, U.S.A. Automatic 
Circuit-Breakers. (4 Figs.] April 24, 1893.—This invention 
relates to circuit-breakers, and has for its object to provide 
an automatically-operating circuit-breaker, which also acts 
as an ordinary circuit-closer. An electro-magnet B is adjust- 
ably supported off from the base-board A by the bracket arm C, 
having an adjustable slot c working over the securing bolt c', 
fastening the magnet to the board A. The current fromthe main 
working circuit is led through the binding post D to the magnet 
wire E, connected with the post and leading to the helix of the 
magnet, the other wire F of which leads to the slotted off-stand- 
ing bracket arm G, adjustably secured to the board A, and carry- 
ing at its outer end the concaved carbon contact block H held 
stationary off from the board by means of the arm G. Working 
directly opposite and adapted to register with the concaved 
carbon contact block H is the opposite movable convexed carbon 
contact I. The convexed contact block I is clamped to the spring 
arm J of the coiled spring K, which tends to normally hold the 
carbon I below and out of contact with the carbon H. The 
spring K is secured to the outer end of the spring post L secured 
to the base-board A, and further carries upon its outer end the 
connecting socket M, which receives one end of the conducting 
wire N, and thereby leads the current from the spring to the 





























wire, this wire being connected to the motor binding post O. 
The tension of the coiled spring K holds the spring arm J nor- 
mally in a position to maintain the carbon I below and out of 
contact with the carbon H, when the circuit is broken, but when 
the circuit is closed and the current cut on to the instrument, 
the carbon I is held into registering contact with the stationary 
carbon H by means of the weighted drop armature P. The drop 
armature P is clamped at one end in the socket Q, which is 
pivotally connected to the base-board A at a point below the 
exposed core of the magnet B, so that when the current is pass- 
ing through the wire E, the magnet holds the weighted drop 
armature P up to it so as to maintain the carbonsin close contact 
with each other. The drop armature is adapted to bear under 
the outer insulated end R of the spring arm J, when the magnet 
holds the former in its attracted position at approximately 
right angles to the board A. Immediately upon the current being 
cut off from the wire leading to the circuit-breaker the magnet 
becomes demagnetised, and therefore allows the weighted drop 
armature to fall back against the board A and the cushion §, 
which breaks its fall. The spring arm J is thereby released and 
springs down against the stop pin T projecting from the board 
A, and thus allows the registering carbons to be immediately 
thrown out of contact with each other. (Accepted June 21, 1893). 


GAS, &c., ENGINES. 


5256. H. H. Lake, London. (7. Backeljau, Gand, 
Belgium.) Pumps, (2 Figs.) March 10, 1893.—This inven- 
tion relates to a pump in which the delivery and suction 
take place by successive expansions and contractions of a mix- 
ture of detonating gas in immediate contact with the liquid. 
The explosions take place in a cylinder C which terminates in a 

















valve box B, and is surrounded by a cooling cylinder C2 termi- 
nating in the delivery pipe T, the whole being surrounded by a 
cylinder C! forming an air chamber. The igniting device com- 
prises a small platinum tube @ which receives the combustible 
mixture, and terminates opposite to a platinum cup d so as to 
heat the small tube to incandescence, the tube and cup being 
inclosed in concentric metal tubes. (Accepted June 21, 1893). 


GUNS, &c. 


$256. L. Gathmann, Chicago, Illinois, U.S.A. 
Guns, [2 Figs.] May 9, 1893—This invention relates to a 
gun by which a torpedo or explosive projectile containing a 
large quantity of high explosive and constructed with a 
light shell can be fired. The main part a2 of the forward 
portion of the bore is of a smaller diameter and is unrifled, so that 
rim 6 fitsloosely. The muzzle end of the gun has, however, a 





short rifled portion a3, formed to fit closely the body and wings 
bl of the projectile. The wings b! fit freely the smooth-bored 
part a? of the gun, and the projectile is charged with a high 
explosive tightly packed. The gas arising from the gun charge 





has free access not only to its rear end, but also to the exterior 
of the projectile as far as the rifled ring ; the shell of the projec- 
tile being therefore under compression along nearly its entire 
length, but its internal charge of tightly compressed explosive 
supports it against being crushed. (Accepted June 21, 1893). 


14,160. G. S. Grimston, Westcombe Park, Kent. 
Guns, &c. [2 Figs.) August 5, 1892.—This invention relates to 
means for working electrically the elevating and training gear of 
guns and the lifts for hoisting their ammunition, the object being 
to cause automatic stoppage of the motor when the movement 
has attained definite limits. A hand switch H is arranged 
to close a circuit for an electrical motor, so that the latter can be 
moved either in one direction or the other according as the switch 
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is moved. Two spring switches are also arranged so that when a 
moving part of the gun or hoist gear attains either limit of its 
movement, a tappet acts on one of the switches opening the 
circuit of the motor, which accordingly stops, and can only be 
put in motion again in the opposite direction by reversal of the 
hand switch, the switch being brought back by aspring or weight 
when the tappet is made to move away from it. (Accepted June 
21, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


21,565. L. I. Seymour, Kimberley, Cape of Good 
Hope. Friction Clutches. [4 Figs.) November 25, 1892. 
—This invention relates to friction clutches. The disc A is keyed 
firmly to the shaft C. The shaft D revolves freely within a bush 
Al fixed in the disc A. An arm E is keyed to the shaft D and 
carries on its outerend asmall shaft F, on one end of which are 
two small pins to act as crankpins, the ends of the brake band 
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being coupled to them. On the other end of the shaft F is keyed 
a swinging arm which has at it free end a socket in which fits 
the end of the arm J, the other end of the arm being pivoted to 
asleeve K which can slide on the revolving shaft D. One end of 
the brake band H is formed with a lug L to which an eye-bolt is 
secured by means of lock nuts, this eye-bolt being hooked to one 
ofthe pins G. The adjustment of the band H can thus be made 
to compensate for wear. (Accepted June 21, 1893). 


8313. A. Anderson, Kilbowie. Dumbartonshire. 
(Singer Manufacturing Company, New York) Converting 
Rotary into Oscillatory Motion. [6 Figs.) April 25, 
1893.—Motion being imparted to the driving shaft A, the pitman 
B imparts a rocking movement to the bellcrank lever C, which 
in turn imparts an oscillating movement to the second rocker D, 
and the latter causes a reciprocating and oscillating movement 


Fig Z 





to be imparted to the transmitter E, which in turn is connected 
to the operated rocking shaft F. The pin d* working in the slot 
e of the transmitter E imparts a reciprocating movement to the 
latter, while the skeleton eccentric causes a vibrating movement 
to be im to it, and thus prevents the parts from binding 
aoe) the pin d3 is passing dead centre. (Accepted June 14, 
1893). 





MINING AND METALLURGY. 


9800. R. Haddan, London. (A. Kuehne, St Louis, 
Missouri, U.S.A.) Mine Blasting. (3 Figs.] May 16, 1893. 
—This invention relates to blasting in mining operations, and 
consists in the application of the expansive force generated by 
poems fit ooay | of liquid in a confined state so as to cause it to 
expand ; the intense thermal force generated by this expansive 
action being applied within the drill hole or bore to separate 
the body of rock, &c. The cartridge is filled with liquid, and has 
a plug 2 closing an orifice in one end of the casing, to forma 
seal requiring some force to rupture. A thermal coil 3 of meta 
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such as German silver is arranged within the cartridge, and 
permits a sudden and high temperature to be communicated to 
the confined liquid by the age of a current of electricity 
through the coil; the terminals of this coil being insulated 
where they pass out through the wall of the cartridge casing. 
In order to avoid a disruption of the coil by the rapid discharge 
of the cartridge, it is inclosed within an interior casing 4, filled 
with a mass 5 of material possessing the dual properties of a 
conductor of heat and anon-conductor of electricity. (Accepted 
June 21, 1893). 


7783. G. Hanarte, Mons, Belgium. Fans for Mines, 
&c. (7 Figs.) April 17, 1893.—This invention relates to fans 
for mines, &c. he air is forced into a convergent pipe x 
by the blades of the fan, so as to effect its rapid recompres- 
sion before it is expelled into the divergent chimney z. The 
outlet orifice of the convergent adjutage x is regulated by an 
obturator J, so that the air is compressed in proportion to its de- 
pression as it passes into the fan. The pipes 2 and z are of circular 

















transverse section, and have a parabolic profile in order to obtain 
a gradual increase or diminution of velocity. By the employ- 
ment of the convergent adjutage having its outlet controlled by 
the regulator J, according to the recompression to be produced, 
all the currents of air have the same velocity and compression 
on arriving at the divergent chimney, the transformation of the 
force into work augmenting the delivery of the fan. (Accepted 
June 14, 1893). 


RAILWAY APPLIANCES, 


. W.Saunders, London. Railway Si, 
Apparatus. (6 Figs.) May 12, 1893.—This invention relates 
to railway signalling apparatus, and has for its object to provide 
an aut tic hani block-signalling system, for the safe 
working of railways in bright or foggy weather, which shall not 
be affected by any sudden change in the temperature. Ifa train 
is travelling in the direction of the arrow (Fig. 2), and the signal 
is at “ danger,” the lower end of the lever L on the left-hand 
side of the engine comes into contact with the crank 1, and the 
gong G on that side of the engine is operated, and should the 
signal be still at “danger,” when the engine reaches the crank 2 
the gong is sounded a second time ; but if the signal arm is in the 
meantime lowered, the cranks 1 and 2 are lowered and the crank 
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3 raised, thus operating the gong on the right-hand side of the 
engine and signifying that the latter may proceed. The engine 
then passes over the treadle 4, thus raising the signal arm 
to its ‘“‘danger” position. It then passes over a crank, 
which actuates a plate so as to lock the signal in this 
position. The train then proceeds until it reaches a similar 
arrangement of cranks in connection with the next signal- 
post B, which is similarly operated upon. After the train isclear 
of signal-post B it passes over the treadle 6, which is operated 
by a long pivoted plate, thus acting upon a plate to unlock 
the signal arm A and permitting the latter to be lowered by the 
signal-box leverhk when the whole of the train has passed over 
the plate. (Accepted June 21, 1893). 


9303. W. P. Thompson, Liverpool. (H. G. Hanson, 
Trevor, Kenosha, Wisconsin, U.S.A.) Railway Rolling 
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Stock. [6 Figs.] May 9, 1893.—This invention has for its 
object to provide means by which railway cars that have been 
derailed may be replaced on the track. The under surface of the 
top of the cap B is adapted to rest on the top surface of the 
tread G of the rail. One side C of the cap depends therefrom 
sufficiently far to reach and bear against the base D of the rail, 
and is provided with an inwardly projecting flange E at its lower 
edge on the inner side, which also conforms to and bears against 
the base D and against the web F of the rail. This construction 
of the side C and flange E forms a bearing for the cap and a 
direct support for the end of the bridge H. The other side 
of the cap depends sufficiently far to overlap and engage the 
side of the tread of the rail when the cap is placed in position on 
it (Fig. 3). A space is thus left between the lower edge of the 
side I and the flange E, sufficient to permit of the passage of the 
tread G between these parts for placing the cap on the rail or 
removing it. When the cap is in position on the rail, the tread 
G fills the space between the sides C and I, thereby preventing 
lateral movement of the cap on the rail, and bearing of the side 
C and flange E on the base of the rail and against its web prevents 
the tilting of the cap on it. On the top surface of the cap, and 
integral with it, are two short fender tracks K raised above the 
surface of the cap, these tracks being duplicates the one of the 
other, though reversely arranged and at a little distance apart, 
leaving centrally a short space between them. These fender 
tracks are highest at their inner adjacent ends, and incline 
downwardly toward their outer ends, which project somewhat 
beyond the ends of the cap, and are adapted to rest on the tread 








of the rail. The edges I, of these fender tracks are arranged 
obliquely to the tread of the rail, their inner ends being 
respectively adapted to catch the flange of a carwheel as it 
comes from the bridge, and guide the wheel across the rail 
to the inner edge thereof, against which the flange of the wheel 
is adapted to bear as it travels on the track. The edges L at 
their outer ends register with the inner edge of the tread of the 
rail. The sides of the tracks K are bevelled outwardly down- 
wardly from their inner ends and towards their outer ends, to 
reinforce the tracks on the cap, but so that the projecting por- 
tions of the tracks do not interfere with the flanges of carwheels 
travelling, That portion of the track K which projects beyond 
the cap longitudinally above the tread of the rail is adapted to 
carry a carwheel off from the replacer to the rail, at such a height 
above the end of the cap that the flange of the wheel does not 
contact with the cap itself. The bridge H is pivoted at its inner 
end on the cap B by a pin set in the cap in a boss O. A cone- 
bearing ring P about the pin N is used, which rests on the sur- 
face of the cap and is received in the bridge which is fitted on 
it. This bearing ring tends to strengthen the pin at a point 
where great straincomes on it. The free outer end of this bridge 
is intended and adapted to rest onatie. The inner end of the 
bridge is so located and pivoted on the cap that the bridge is 
adapted to carry a carwheel up its incline from alongside the 
rail, and oven at a considerable distance therefrom, and deliver 
the wheel to one of the fender tracks K (Fig. 1). The inner end 
of the bridge is the same height as the inner end of the comple- 
mentary track K towards which the bridge is directed, and to 
which it is to deliver the carwheel, so that the wheel passes easily 
from the bridge to the fender track and thence to the railway 
rail. (Accepted June 21, 1893). 


MISCELLANEOUS. 


9301. A. J. Boult, London. (A. W. Case, Hartford, 
Connecticut, U.S.A.) Serew Propellers. (3 Figs.) May 
9, 1893.—This invention relates to screw propellers, the object 
being to provide one whose blades, when in motion, act upon 
and throw the water so that the utmost resistance to the thrust 
of the blades is utilised to obtain the greatest power of the 
screw. Each blade hasa shank 3 which projects from the hub, 





a throat 4 at the end of the shank, and driving wings 5 at the 
cuter ends. The bladesare formed with their wings on a straight 
screw pitch, and while the shanks project from the hub on the 
desired pitch radially, each wing is bent slightly forward at 
right angles to the spirally forward line of motion of the blades, 
so that the plane of each wing is not only set on the angle of 
pitch across the axis of the propeller, but also on an angle with 
the radii of the axis. (Accepted June 2., 1893). 


7959. A. T. Elford, San Francisco, California, 
U.S.A. Ships’ Propellers. (4 Figs) April 19, 1893.—This 


invention relates to propellers connected to an axis pirallel with 





of arms B, each series having three arms arranged in different 
circles around the length of the hub, the first of the series stand- 
ing at a tangent to the hub, the third truly radial to it, and the 
second at an angle between the other two, a band C surround- 
ing the hub in a piane with each of the circles, and through which 
band the arms pass, the blade being secured to the outer ends 
of the arms of each series, and set spirally around the hub. 
Accepted June 14, 1893). 


12,865. E. Davies, Pontllanfraith, Newport, Mon., 
Dredging Cranes. [6 Figs.] July 13, 1892.—This invention 
relates to cranes for dredging, &c., by which it is required to 
discharge the material from the bucket at any position after 
having been raised, and comprises the employment of a falling 
weight with asupplementary chain for holding the bottom end of 
the bucket stationary while the upper part is lowered, thereby 





_ a = a = — ——= —— | 
causing it to tilt. When the motion of the sliding block M is 
arrested, the continued lowering out of the main chain A causes 
the guy crossbar with its loop H' to remain stationary, while 
the main crossbar C slides down over the guide chains H, and 
thus tilts the bucket, on account of the bottom end of the latter 
being held stationary by the guide chains attached to the re- 
leasing chain G. (Accepted June 21, 1893). 


8822. J. H. Mathews, Canton Stark, Ohio, U.S.A. 
Hydrocarbon Vaporisers and Burners. [5 Figs.} 
May 2, 1893.—The frame A has a supporting base, having on it 
a rib and vertical portions E, El, serving to support the mixing 
chamber F and open burner G. At the side of the vertical part 
E is an outwardly projected sleeve H in which is formed the 
vaporising chamber a, having a supply pipe I secured to the 
outer end portion, below which, and integral with the vertical 





part, are provided inwardly curved wings b by which the flame 


| Fig 


| C 


of the sub-jet is deflected to or upon the vaporising chamber a. 
The burner G has an enlarged cylinder part d connected to the 
mixing chamber by a shoulder through which is provided an 
aperture. On the outside of the burner over the aperture / is 
provided an outwardly projected wing part J, the ends of which 
are bent down to form a hood over the vaporiser a@ and the supply 
pipe I. The wing J impinges the flame of the sub-jet about the 
vaporiser chamber and deflects the upper ge of the flame through 
the aperture / into the burner, so that the vapour is relighted if 
the flame goes out. (Accepted June 21, 1893). 


23,217. J.C. Eno and R. Jackson, London. Drying 
Powdered Substances. [6 Figs.| December 16, 1892.— 
This invention refers to machinery to facilitate the drying of 
powdered substances. The material is first passed in at E, when 
it falls on to the top of the first set of aprons which carry it 
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along, and after being smoothed by a blade to leave only a 
layer, it passes over the end and falls upon the next set of aprons, 
and so on through the apparatus, being stirred up more or less 
at every set of aprons presenting numerous surfaces to the atmo- 
sphere or heated air with which the case A is charged for drying, 
&c., purposes. (Accepted June 14, 1893). 


19,048, W. Holt, A. Howard, and B. Wrigley, 
Luzley Brook, Royton, Lancs. Self-Acting Mules, 
&c. [8 Figs.) October 24, 1892.—The object of this inven- 
tion is to prevent the stop rod motion of self-acting mules, &c., 
from being accidentally started. When the mules are started 
the rod a is pushed up, and the locking pin is kept in contact 
with it by means of a spring (Figs. 1 and 2). To stop the mules 
the rod a is drawn back, and asit drops on the fixed bracket d by 
means of the notch e, the pin b immediately locks it to the fixed 
bracket, thereby preventing it from being started accidentally. 
To skotch the locking red } whilst whipping the cops, the auto- 


the keel of the vessel, and revolving beneath the surface of the | matic rod } is put out of gear by pushing the slide top arrange- 


water at the stern. 


In the hub A are seated a number of series | ment in position (Figs. 1 and 2), the rod @ being thus pushed 


up until the projection pushes the slide out, the mule being 
then in motion. To stop the mule entirely, the rod a is dzawn 











out its fuli length until the rod pierces it (Figs. 3 and 4). (Ac- 
cepted June 14, 1893). 


Oe T. W. Brittain, Chesterton, Staffs., and 
H. J. R. Pamphilon, Congleton. Cheshire, Crushin 

Mills, [4 Figs.] August 2, 1892.—This invention relates to 
grinding or crushing mills. The material to be ground is fed to 
the machine through the trough E, to which movement is im- 














ee by an eccentric F and rod G, and after being ground 
etween the rotary grinders A and fixed cylinders H, is dis- 
charged by chute I. The rotary grinders are set in their boxes 
so as to regulate the fineness to which the material is to be 
ground, and as they wear away may be reset until almost the 
entire block has been used. (Accepted June 14, 1893). 


14,135. J. McQueen, Ancoats, Manchester. Weight- 
ing Apparatus for Mules, [3 Fijs.] August 5, 1892.— 
This invention relates to the relieving of the weight upon the 
counterfallers of mules used in spinning textile materials. The 
front end of the lever dis connected by a chain d' with a sector 
lever cl upon the counterfaller shaft. The relieving lever E is 
connected with the weighting lever by a spring, so that when the 
free end of the relieving lever is raised a lifting strain is trans- 
mitted through the connecting spring to the weighting lever, and 
the load acting upon the sector cl is relieved to an extent pro- 
portionate to that to which the end of the relieving lever is 





raised. This latter lever is formed with an upward extension E!, 
and from the upper end of this part a spiral spring f extends 
downward to the weighting lever and is attached to it. The 
relieving lever is sustained in its normal position with relation 
to the weighting lever by means of a finger h attached to the 
lever and bearing upon the weighting lever. The finger h is so 
adjusted that a slight normal tension is put upon the spiral 
spring. A fixing g is provided with a vertically adjustabl: 
rounded block g', and is secured to the floor so that the outer 
end of the relieving lever comes upon the rounded block when 
wae is near the end of the run-out. (Accepted June 14, 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Beiford- 
street, Strand. 





Tur ZuypER ZEE.—The reclamation of the land covered 
by the Zuyder Zee has been commenced. A dam or sea 
wall, necessary to accomplish this object, will be 18 miles 
long, and it will be built through water from 13 ft. to 
20 ft. deep. The estimated cost of the undertaking is 
19,000,000/., which, it is expected, will be more than re- 
paid by 1,000,000 acres of land which will be re- 





covered. 
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 BRICK-MAKING. MACHINERY 


FOR EVERY DESCRIPTION OF CLAY. 


SPECIALITY -— 


Patent Combined Stiff Plastic Brick-making and Pressing Machine, is entirely ‘auto- 
Matic, and produces a Plastic Pressed Brick ready for taking direct to kiln. 


4 Works witha minimum ot wear and tear, and requires less than half power to drive 
than any similar Machine in the Market. Is entirely self-contained, no foundation 
whatever being necessary. 


WILLIAM JOHNSON, 


— ee Castleton Foundry, ARMLEY. LEEDS. 
a—_—_ London Offices : 20, BUCKLERSBURY, E.C. 
eiaac ee Also Maker of Cement Machinery, Coal Briquette Machinery, Soap Machinery, Mortar Mills, &c., &c. 


am PETER BROTHERHOOD, "2 = 


GOLD MEDAL, MECHANICAL ENGINEER, SILVER MEDAL, 
Class 52. Belvedere Road, Westminster Bridge, LONDON, 8.2. Class 65. 
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High-pressure IMPROVED Patent SIMPLE or COMPOUND 3- — —E 
AR ug 


SIMPLE OR COMPOUND 


COMPRESSORS yf + ENGINES 


TORPEDO SERVICE, &c., 


AS IN GENERAL USE IN BRITISH 
AND FOREIGN WAR SHIPS. 


Driving Dynamos, &e., 


AS FITTED ON H.M. YACHT 
“VICTORIA & ALBERT,” &c. 


—a— 


W.H. ALLEN & CO., 


DWokREK STRAT WOoOREZS, LAMEE TEs, LONDON, S.=Ei. 


PUMPS 























MAKERS OF 


CENTRIFUGAL _ 


PUMPS | Drainage, Irrigation 
And Economical Engines. ee 





Dock Purposes. 


CONDENSING PLANTS, 


40-in. DOCK PUMPING ENGINES as supplied to numerous Docks in England and Abroad. Made in all sizes up to 
5 ft. diameter of pipe. cameia 


SIMPLE AND COMPOUND ENGINES. 
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50 FEET of 4 in. SHAF TING turned in one hour, with ASQUITH’S PATENT REST. 
Applicable to existing LATHES. 


ASQUITH’S PATENT RADIAL AND VERTICAL DRILLING AND BORING 
MACHINES, the most advanced machines made. UNEQUALLED for rapid and 


accurate production. 
ASQUITH’S combined HORIZONTAL DRILLING, BORING, MILLING, AND 
FACEPLATE TURNING MACHINES. Invaluable to Engineers & Machine Makers. 


A LARGE STOCK OF TOOLS READY FOR DELIVERY. 


FIVE FIRST PRIZE MEDALS AWARDED FOR MACHINE TOOLS. 
Order your requirements from W. A. and secure the benefit of a LIFETIME’S PRACTICAL. 


and TECHNICAL EXPERIENCE in the construction of Machine Tools, for every purpose. 


As supplied to the BRITISH AND FOREIGN GOVERNMENTS, and the PRINCIPAL 
ENGINEERS OF THE WORLD. _Established 1865. 


WW. A SQU ET" Ea, bsrectauist, 
HIGHROAD WHHL WORES, HALIFAX, a ee 


CORRESPONDENCH INVITHD. 


-THWAITES BROS., LTD. 


BEA DEORD, B=NGLAND. 


RAPID CUPOLAS. ROOT’S BLOWERS. 


STEAM HAMMERS. 
CENTRIFUGAL PUMPS AND ENGINES. 
WATER JACKET FURNACES. 


WATER SOFTENING & FILTRATION OF TRADE FFFLUENTS. 




























The Crown Ironworks, Glasgow. London & Paris. 


E97 FAA Sue Miss «The CONSOLIDATED” EMERY WHEEL & EMERY MACHINE MAKERS 


MANUFACTURERS OF 
@ ESTABLISHED] Safety Valve Springs, Railway Buffer and Draw Springs and all Classes of Spiral Springs. ([ZBGO. 


Magy SOLE LICENSEES AND MAKERS OF THE DE LA VERGNE MECHANICAL REFRIGERATING AND ICE MACHINERY. 
: LONDON Oren : 2, VICTORIA MANSIONS. WESTMINSTER. 9451 


ISAAC STOREY & SONS 


MANUFACTURERS OF 


Engineers’ 
Specialities 


OF ALL DESCRIPTIONS. 














TELEGRAPHIC ADDRESS: 


“STORK. MANCHESTER.” § 
ENOTT MILI. MANCHESTER. « 
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THE KOSHESHAH BASIN 


LIEUT.-COLONEL J, 4, WES 


(For Description, 
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Fig. 6. SECTION E-F. 
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Fig.7. PLAN. 
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IN ESCAPE, MIDDLE EGYPT 


H. WESTERN, C.M.G., ENGINEER. 
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Fig.8. SECTION G-H. 


i" Ml | : = _ 
‘bes a |) = af 
hited, ii I isi oe 































A <i 











Fig. 9. SECTION A-B. C-D. 
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THE KOSHESHAH ESCAPE, MIDDLE 
EGYPT. 


Ir was a happy circumstance, both for this 
country and for Egypt, that we had a trained 
staff of irrigation engineers in India that could 
be drawn upon when we undertook to guide the 
political and economic fortunes of the country 
watered by the Nile. In the confusion of contra- 
dictory evidence as to whether we have or have 
not greatly benefited Egypt by the reforms we 
have instituted and the changes we have effected, 
one point comes out clearly—the work of the irriga- 
tion engineers has done nothing but good, and they 
enjoy the goodwill of the people. They have 





of the money was wasted. The perennial system of 
irrigation was, however, retained, and other crops 
were introduced. The estates lay on the west 
bank of the Nile, commencing at Mallawi, about 
177 miles south of Cairo, and extending north- 
wards nearly to Ashment, a distance of 117 miles. 
Their width varied from one-quarter to more than 
half of that of the cultivable track between the 
Nile and the desert, so that they covered a very 
considerable proportion of Middle Egypt. As they 
had to be watered not only when the Nile was in 
flood, but also when it was low, a canal was made, 
branching from the river at Assiout, 51 miles south 
of the most southerly point of the estate, and 
with a flatter gradient than the river, so that it 
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substituted scientific methods for the antiquated 
proceedings of the native engineers ; they have taken 
the direction of affairs out of the hands of numerous 
native officials who were often venal, and always 
given more to discussion than work ; and they have 
done at least two great pieces of constructive work. 
These are the strengthening of the barrage, 
whereby full use is now made of the summer flow of 
the Nile, and the Kosheshah basin escape in Upper 
Egypt. This latter was rendered necessary by the 
action of Ismail Pasha in converting the system of 
irrigation on his private (Daira) estates from the 
ancient basin plan to the modern one of perennial 
flow. This was done with the primary object of 
creating great sugar plantations, and immense 
sums were lavished on the erection of factories and 
the purchase of machinery for stocking them. The 
climate of Egypt proved, however, to be not well 
suited for the growth of the sugar cane, and much 








10. 


eventually rose high enough above the surface of 
the country to enable its waters to be distributed. 
This is called the Canal Ibrahimiyah, and has a 
length of 168 miles. : 

Before the creation of this canal the whole of 
Middle Egypt had been principally under basin 
irrigation. That is, it was divided by wide and 
comparatively high banks into areas varying from 
12 to 78 square miles, and these areas could 
be flooded during the time of high Nile, the inlet 
and outlet of water being fairly under control. All 
the important basins had independent connections 
with the Nile, and these were controlled by regu- 
lators or by earth dams. The flood waters, all 
red with silt, were admitted in the second or third 
week of August, and were impounded until the 
fertilising matter was deposited and the river had 
fallen aiidadie low to enable them to be run off. 
The cutting off from this system of irrigation of a 





long strip of country varying from two to six miles 
in width along the Nile, and its devotion to uses 
which precluded it from being flooded at high Nile, 
quite altered the conditions for the land between 
it and the desert. After 1873 it was no longer 
possible to admit water directly from the river to 
the principal basins, and in place of this water had 
to be passed from basins, getting poorer and poorer 
as it proceeded, until, towards the end of the course, 
it was quite destitute of silt, and the land obtained 
no enrichment whatever. Thus a large number of 
cultivators were robbed of their immemorial rights 
in order that the Khedive might obtain an increased 
return from his estates. 

The arrangement of the basins is shown on the 
map* (Fig. 1, on page 167). To the left is seen 
the Ibrahimiyah Canal branching from the Nile, 
and forming thé north-east boundary of several 
basins or hods. At Mellawi it attains such a height 
that the summer water level is at the surface of 
the country, and the ‘“‘sefi” tract—that is, the 
perennially irrigated district—begins. This is shown 
hatched in the map, and is protected from the 
annual flood on the east by the left raised bank of 
the Nile, and on the west by the bank called 
“*Muhit,” which also bounds the basins. The 
whole length of the ‘‘sefi” tract is watered by the 
Ibrahimiyah Canal. 

After the construction of the canal, the basins to 
the west and south-west of it had to be filled from 
various sources. At Derut (see map, and also Fig. 2, 
page 166) there were important works by which 
the water arriving by the canal could be directed 
into the Canal Derutiyah, the Bahr Yusuf (Canal 
of Joseph), the Canal Saheliyah, the Dalgawi head, 
besides into the continuation of the canal itself, 
and through an escape to the Nile. There were 
also three small heads opening from the canal to 
the basins between Derut and Assiout. These 
sources were not sufticient alone, and were supple- 
mented by water from the basins to the south of 
Assiout, but which had already deposited all its 
suspended matter. In this way the Assiout 
basins—that is, those included between Assiout and 
Dalgawi, of which the most northerly is Hod el 
Ashmunin—were filled in a fairly satisfactory 
manner. The filling of the remainder was com- 
menced from the Bahr Yusuf, which, however, 
from its level can only command the lower portions 
of the basins. To fill the higher portions, the water 
was discharged from the upper basins into the 
Bahr Yusuf, and raised its level to the required 
amount, but it was clear, or blue, water, and the 
higher portions of the basins grew less and less 
productive for want of the fertilising Nile deposit. 

The levels of the basins and of the Bahr Yusuf are 
shown in Fig. 3, page 167. The horizontal full line 
in each basin shows the inundation level, and the 
dot and dash line (— - — - — ) the approximate level 
of the country. The thin inclined line shows the 
ordinary full discharge of the Bahr Yusuf. This is 
high enough to fill all the basins from the left hand 
of the diagram up to Hod Tahnashawi. When the 
upper basins are discharged into the Bahr Yusuf 
they raise its level to the dotted line, and when the 
discharge is about complete the water surface rises to 
the thick full inclined line. Much of the water is 
passed on from basin to basin through bridges in 
the cross embankments, or through cuts made for 
the purpose. When the Bahr Yusuf is at its 
maximum level, due to the basin discharge, the 
Beni Suef basins cannot discharge into it, so their 
discharge must be from basin to basin. 

Before the commencement of English control of 
the irrigation in 1884, two efforts had been made to 
improve matters, but neither had been carried to 
completion. A syphon and a canal had been built 
towards the north end of this chain of basins. A 
feeder had also been branched off the Ibrahimiyah 
Canal, with a masonry head builtin the channel of 
the old Sabakhah Canal, which used to feed the basin 
Ashmunin from the Nile. The first of these was 
got to work at once by the irrfgation officers, and 
the second in two years’ time. Since then the 
following red-water feeders have been 
structed : 


con- 


* Weare indebted for the engravings accompanying 
this article to the courtesy of the Council of the Royal 
Engineers’ Institute, Chatham. They form illustrations 
toa paper read before that Institute by Major R. H. 
Brown, R.E., the title of the paper being ‘* Kosheshah 
Basin Escape, Middle Egypt, and the Basins between 
Assiout and Kosheshah which discharge their contents 
through it.” We have drawn most of our facts from this 


paper. 
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(1) From Derutiyah Canal—Kolobba head— 
basin Ashmunin. , 

(2). From Nile—Abu Baqurah—basin Garnusi. 

(3). From Nile—Sultani Canal—bseia Sultani. 

(4). From Ibrahimiyah Canal—Kolussi Cana!— 
basin Nuérah. 

(5). From Nile—Salim Pacha Canal — basin 
Bahabshin. 

(6). From Nile — Magnunal Canal and two 
branches—Kosheshah. 

(7). From Nile—opening in Kosheshah bank 
and Nasri bridge—basin Kosheshah. 

Two other canals are projected to basins Deri 
and El Qurn. The feeders 2, 3, and 5 pass under 
the Ibrahimiyah Canal by syphons. 

The average daily inflow into the Assiout- 
Kosheshah basins during the fifty days the basins 
are filling (from August 10 to September 29) is now 
56 million cubic metres, of which 6 millions are 
diverted into the Fayum, and do not return to the 
Nile. Part is disposed of by evaporation, and 
part is left in hollows, but some 2000 million cubic 
metres are left to be dischargedfrom the Kosheshah 
basin into the Nile, at a rate which may vary from 
100 to 150 millions per 24 hours, according to the 
exigencies of the crops, a low Nile requiring a more 
rapid discharge than a high one. All the water 
finds its way into the Kosheshah basin, and about 
the middle of October this commences to rise 
rapidly until the discharge is commenced about the 
20th. This was formerly effected by cutting the 
bank with a considerable amount of ceremony, and 
was regarded as an important event, as the conse- 
quent rise of the river is required to raise the water 
level in Lower Egypt high enough to reach the 
more elevated land. Fig. 4, page 166, shows the 
effect at the barrage of the discharge of the basin. 
Tn 1884 the usual course was followed, but in 
1835 the river burst through the bank into the 
basin at the beginning of August, at a time when 
the province was in the temporary charge of an 
Kuglish ofticer who had lately joined the depart- 
ment, and while the inspector was away on leave. 
There was no record of the bank having ever been 
accidentally breached before, and the native 
authorities regarded it as of the highest importance 
that it should not be cut until the accustomed 
period. They urged its being closed at all costs, 
but the engineer, after calculating the consequences 
of leaving it open, lined the sides and bottom with 
dry rubble, and, having collected a considerable 
amount of stone for use if required, let the waters 
take their course. The waters in the basin rose 
successfully to the required level in spite of the 
discharge into the Nile through the breach, and it 
was not until the full inundation level was reached 
that the sides of the cut gave way. Major Brown 
tells us that the beneficial effect of the direct entry 
of the Nile water through the breach to lands de- 
prived of red water for, perhaps, fifteen years, was 
so marked that in 1886 the landowners petitioned 
Government to leave the breach open, and repeat 
the act they had denounced the previous year as 
folly. ‘The breach was narrowed to 40 metres at 
base, with a floor built in dry rubble and cheeks 
similarly revetted at one to one. The plan was 
successful, but for a few days before the basin 
rose to its full level a day and night struggle 
was carried on with stones and sacks filled with 
earth to prevent the opening from widening out 
too soon. The flow through the opening dug 
out a hole 27 metres below water surface, or 
1 metre below mean sea level, the country sur- 
face at Kosheshah being about R.L. 24.00. In 
1887 the same arrangement was repeated, but, 
in 1888, to avoid the risks encountered in 1886, 
the floor of the cus’ was very much raised, and 
as soon as the river and the basin became the 
same level the breach was closed. This proved 
to bo a very fortunate arrangement, as the Nile 
was a low one, and no waste of basin water 
could be allowed. 

Fortune had wonderfully favoured the irrigation 
officers in regard to this Kosheskah breach, but it 
was not to be supposed that their luck would always 
continue to be so propitious. It was so important 
that the discharge of the basins should be under 
full control, that in 1889 it was determined, the 
financial conditions being favourable, to build the 
masonry escape which forms the subject of Major 
Brown’s paper. In that year, and also in 1890, no 
breach in the bank was permitted, and the entrance 
of Nile water was restricted to an old four-arch 
bridge in the Kosheshah bank. In 1891 the escape 
was used for the first time. Its dimensions were 





fixed by Colonel Western, from whose report we 
extract the following : 

‘* We may aseume that the basin escape will be opened 
on October 22, or 19 days before November 10, the date 
laid down for the completion of the discharge. .... 
The heads at the time of opening will vary from .30 
to 4.50 metres, and with those heads, less the rise of the 
river consequent on the discharge, the escape must be 
designed to pass 100 to 150 cubic metres per day..... 
Minimum spring level at site of work may be taken as at 
R L. 19, and foundation line must be below this, or, say, 
at R. L. 18.5; flow line may then be placed at 20.5 or 
above. Assuming this level of 20.5, basin level at 26.7, 
and river at its minimum 22.20, it will be manifestly 
injudicious to allow, on first opening, the full depth for 
discharge of 26.7 - 20.5 = 6.2 metres, into a backwater of 
only 22.2 - 20.5 -+ 1 (rise of river)=2.7 metres. The 
depth of opening must be divided into two, the first or 
upper series to be opened to discharge the volumes 
demanded of 100 and 150 millions, and the lower series to 
be held as a reserve, and opened only to maintain the dis- 
charges as the head decreases, or water surfaces in basin 
and river fall. The lower sluices will also be available 
for filling the Kosheshah basin during the rise of the 
river, the volume to be passed in being estimated at 400 
million cubic metres. From various trial calculations the 
upper sluice gate has been fixed at 3 metres in dep‘h, or 
from R. L. 26.7 to R. L. 23.7.” 

The escape (Figs. 5 to 9, on our two-page plate) 
was built with 60 bays of 3 metres opening. Each 
opening has an upper and a lower sluice (Fig. 10, 
page 163), divided by a masonry sill. There is a 
door for each sluice, or two to each bay. The lower 
door slides in grooves; it weighs 1.75 tons, and can 
be raised 75 cent. (274 in.) without obstructing the 
water-way of the upper gate. The upper door turns 
on pivots, aud, when released, falls into a horizontal 
position. It is usually held by hooks taking into eye- 
bolts built into the masonry. When made ready for 
release, the strain is taken by chains (Fig. 11, page 
166) secured by a cliplink, andthe hooksarereleased. 
It is the work of only a few moments to knock off 
the link and let the door go. On the opening of 
the escape on October 17, 1891, all the sixty upper 
gates were released within a period of twenty 
minutes, and the operation could have been effected 
in half the time, if it had not been prolonged to 
enable the distinguished company present to shift 
their positions. The plan followed is to close the 
upper openings and fix the gates before the river 
commences to rise. The lower gates are raised to 
give an unobstructed passage for the inlet of river 
water until the basin and the river come permanently 
to one level. The bottomsluice gates are then closed, 
and the water rises in the basin. If the basin 
should attain its required level before the proper 
date for discharge and be still filling, the lower 
gates are raised a little to enable the surplus to 
flow off. When the time for a general discharge 
has come, all the upper gates are let go, under the 
normal condition of affairs, and a day or two later 
the lower sluices are fully raised to assist the 
discharge. 

In conclusion, we may add that Major Brown, 
the Director of Irrigation for the province, has in- 
formed us that the design and execution of the 
Kosheshah Escape were the work of the following : 
Lieutenant-Colonel J. H. Western, C.M.G., made 
the general design, and was assisted in the design- 
ing and drawing of the ironwork and winches by 
Mr. A. G. Reid, C.M.G., M. Inst. C.E., of the Pun- 
jaub Irrigation Service, who completed the designs 
and estimates when Colonel Western left Egypt. 
Mr. W. Marshall Hewatt, A.M.I.C.E., was resi- 
dent engineer in charge of the work from beginning 
to end. He was assisted by Mr. Mason in the 
erection of the gates and sluices. The contractors 
for the masonry were Messrs. Zuro and Patouna, a 
Greek firm, with whom was associated M. Garozzo, 
who was practically their manager. The gates and 
ironwork, with the exception of the winches, were 
supplied by Messrs. Allen and Alderson, of Alex- 
andria, and the winches by Messrs. Allchin and 
Co., of Cairo, The total cost was 62,6191. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

In our last issue we gave an account of the first 
day’ssitting at thesummer meeting of the Institution 
of Mechanical Engineers, which was held in Middles- 
brough on the Ist, 2nd, 3rd, and 4th inst., under 
the presidency of Dr. Anderson, the President of 
the Institution. It will be remembered that on the 
first day Mr. Head’s paper on 


THE CLEVELAND IRoN anpD STEEL INDUSTRIES 


had been read, and at the time the meeting had to 
rise the discussion was not completed. On the 





members meeting again in the Town Hall on the 
following day, Wednesday, the 2nd inst., Dr. Ander- 
on called on Mr. Aspinall, of Horwich, to renew 
the discussion. 

Mr. Aspinall stated that he was surprised to hear 
what Mr. Windsor Richards had said in regard to 
mild steel, especially in regard to the matter of 
case-hardening: he (Mr. Aspinall) had found 
that mild steel—and certainly basic steel—would 
case-harden exceedingly well. He had used steel 
largely at the locomotive works at Horwich, and 
had introduced basic steel for bcilers, and also for 
crank axles. So far it had given satisfaction, ard kad 
been used on locomotives for a considerable mileage. 
Mr. Windsor Richards had raid that if a piece of 
steel were nicked it would break easily, and the 
speaker would give an instance bearing on this 
point. It would be remembered that some time 
ago the price of copper went up very much, and 
he had to cast about to find a substitute for the 
very costly material. At that time Mr. Aspinall 
had brought before him some basic steel, which 
showed on test great elongation and reduction of 
area. It seemed go good that he thought it would 
be all right for firebox stays, but unfortunately it 
had turned out badly, so that those steel stays had 
to be taken out and copper ones substituted. 
Turning to another part of the paper, Mr. Aspinall 
said, in regard to the comparison of the blast 
furnace with grain storage bins, that in a case at 
Fleetwood which had come within his experience, 
where the bins belonging to the Lancashire and 
Yorkshire Railway Company were 10 ft. by 10 ft., 
they had the greatest difficulty in getting the 
grain out as it was required. In unloading the 
ship the good grain came out first, and, conse- 
quently, that went to the bottom of the bin, 
the lighter chaffy matter coming last and being at 
the top. When, therefore, it was attempted to 
sample the grain by taking some from the bottom, 
a fair average was not obtained. This proved a 
very serious difficult; until one of his staff sug- 
gested that vertical pipes should be run down ecah 
bin, having square openings cut in it at intervals 
of about 6 ft. or 8 ft. By the use of this device they 
were able to get grain from different strata through- 
out the bin, and that this was the fact had been 
shown by experimenting with coloured grains con- 
tained in a model bin. Mr. Aspinall, as bearing 
on the manner in which the loose contents of a 
bin were — by the sides, also instanced 
the case in which sand was put in a glass tube, the 
end of which was closed by tissue paper, it being 
found that the paper would stand, however great 
the height of tube ; also that a loose plug might 
rest on the top end of the sand, and a blacksmith 
hammer on the plug, without bursting the paper. 

Sir Lowthian Bell wished to add a few words on 
the subject. Although Mr. Aspinall’s experiments 
appeared to confirm what Mr. Cochrane had said, 
Sir Lowthian dissented, if the results were to be 
applied fully to what took place in the blast furnace. 
The laws as to the composition and resolution of 
forces had to be carefully used, or they would not 
always apply in blast furnaces. He might, he 
said, direct attention to a few facts bearing 
upon the points. In coke bunkers they had a 
parallelogram in section, with sides sloping to- 
wards each other to the bottom, where there 
was a discharging opening of relatively small 
size. There was, however, no difficulty in getting 
out the coke. In the case, too, where the iron- 
stone was taken into the charging wagons, the dis- 
charge opened downwards and was closed by a 
conical valve, and when this valve was opened the 
ironstone ran out without difficulty. It would be 
remembered also that in former times it was usual 
for every blast furnace to be provided with a small 
crane, the object of which was to carry a very 
heavy shovel which was used for the process called 
‘*scaffolding.” This shovel was inserted into the fur- 
nace, and by means of it lumps of material were 
brought out at first cold, but ultimately almost in 
a molten condition. It might, moreover, be regarded 
as probable that the fused materials in a blast fur- 
nace acted asa lubricant and assisted in bringing 
the contents down. 

Mr. Jeremiah Head, in replying to the discus- 
sion, said that he would first thank the meeting for 
the patient way in which his paper had been listened 
to. There was, he said, not much to answer, as 
the different speakers had largely replied to each 
other. It was necessary, however, to say something 
about the paragraph in which he had referred to the 
form of blast furnace introduced by Messrs. Howson 
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and Hawdon. Thesegentlemen had given himawritten 
description, but this he had been obliged to con- 
dense, so that he was responsible for the wording. 
lf, however, it required correction, he would be 
glad to consult with those gentlemen and have it 
amended for the publication of the proceedings. 
The discussion had largely turned on the way in 
which the materials came down in a blast furnace, 
and the speaker thought that the way in which 
sand acted in an hour-glass illustrated the matter. 
In order that the sand might flow with perfect 
uniformity, it was neceseary that the glass should 
be a certain shape and that the sand should be 
perfectly diy. There could be no doubt that in a 
blast furnace there was some viscosity of the 
materials as they approached the zone of fusion. 
So long as sand in a sand-glass was perfectly dry, it 
was not in the least sticky or viscous, and thus it 
could flow regularly ; if pressure were put on the 
top, it would probably alter the action altogether. 
In the case of the blast furnace, it appeared to him 
that any contraction to enable the sides to support 
the materials must be applied near the top when 
the materials were in a dry state. Messrs. Howson 
and Hawdon, recognising this fact, had designed 
a furnace on principles which seemed reason- 
able and likely to succeed. More than this, how- 
ever, they were able to come to the meeting 
and say that the actual work done was in accord- 
ance with the results expected. Such an argument 
as that was very bad to beat. 

On the motion of the President a hearty vote of 
thanks was given to Mr. Head for his paper. 


Excursions To Tron Works WEstT oF 
MIpDLESBROUGH. 

We have given the discussion on Mr. Head’s 
paper in continuous order, and will now return to 
the proceedings of the ‘first day of the meeting, 
Tuesday, the lst inst. After lunching in the crypt 
of the Middlesbrough Town Hall, members pro- 
ceeded to visit works in the ironmasters’ district 
west of Middlesbrough, being first conveyed by 
train to Newport station, where the Newport 
blast furnaces of Messrs. Samuelson and Co. were 
inspected. One of these furnaces is lined on the 
Hawdon and Howson principle as described by Mr. 
Head in his paper. A drawing showing a section of 
this furnace was exhibited, and was examined with 
much interest. There are at the Newport Works 
eight blast furnaces, from 84 ft. to 85 ft. high, with 
boshesvarying from 20ft. to 28ft.in diameter. Three 
classes of pig iron are made at these works, namely, 
hematite from Spanish ore, Cleveland from local 
ore, and basic for the Bessemer-basic process. 
The slag is disposed of by means of the Hawdon 
slag machine, which deposits it in the form of 
shingle, so that it is easily handled, mostly being 
taken out to sea. About 5000 tons of slag per 
week are now thus dealt with. 

Messrs. John Hill and Sons, Newport Rolling 
Mills, were next visited. These are the works 
started by Messrs. Fox, Head, and Co. in 1864. 
Here iron plates and sheets for ships, bridges, &c., 
are manufactured, and steel plates and sheets are 
rolled from blooms supplied by local steelmakers. 
The output of the works is stated to be 800 tons of 
iron and steel plates per week. Messrs. Dorman 
and Co.’s Galvanising and Corrugating Works were 
the next onthe list. They are the only works of 
their kind in the Cleveland district. The output is 
about 200 tons of galvanised and corrugated sheets 
per week. The works also produce puddled bars, 
wedge and packing iron, and black sheets. 

The next works visited were those of Messrs. 
Dorman, Long, and Co. This firm have two estab- 
lishments adjoining each other—namely, the West 
Marsh Iron Works, producing about 600 tons 
weekly of iron angles and bars, and the Britannia 
Steel Works, having an output of about 1500 tons 
of steel tees, angles, bars, and joists per week. At 
the former works the forge contains twenty pud- 
dling furnaces, a 4-ton steam hammer, and a 20-in. 
forge train; while the rolling department has 
eleven heating furnaces and a 16-in. and a 10-in. 
mil. Atthe Britannia Steel Works the plant is a 
very fine one. In the melting department are ten 
acid-lined open-hearth furnaces, five of them being of 
40 tons and five of 30 tons capacity; the former 
are amongst the largest in the Cleveland district. 
The gas producers are of the Ingham type, and 
they supply gas to both the open-hearth and the 
heating and reheating furnaces. The heating fur- 
naces are of the vertical type, the. 3-ton ingots 
being—as in the Gjers soaking pits—placed in a 





vertical position, so that they can be readily lifted 
out by a crane through doors at the tops of the fur- 
naces. By this crane the ingots are placed in a 
tipping cradle, which delivers them on to a train of 
live rollers, by which they are conveyed to the cog- 
ging mill. The latter is a 36-in. mill driven by a 
pair of reversing engines with cylinders 50 in. in 
diameter by 5 ft. stroke, made by Messrs. Davy 
Brothers, of Sheftield. From this mill another train 
of live rollers conveys the ingots to the hot bloom 
shears, which can cut an ingot of 140 square inches 
section, and can deal withingots 11 ft. long. After 
being cropped, the ingots are conveyed by a narrow- 
gaugelocomotive tothe finishing mills, of which there 
are two. Next, while still hot, the rolled joists 
pass to the saws where they are cut to length, and 
then are conveyed to the hot bank and thence to 
the straightening machines. Messrs. Dorman, 
Long, and Co. are rolling a great variety of sections 
of joists from 18 in. by 7 in. downwards, in addition 
to deck beams, &c. Besides the rolling mills they 
have a large department well equipped with tools 
for producing riveted girder work, stanchions, 
&ec. Adjoining this department is another for ship 
work, where the visitors had an opportunity of 
seeing the preparation of deck beams, the latter 
having the web split at each end, the lower flange 
being then curved down for the length so split, and 
a gusset plate being welded in. Glut-bars of H 
section are placed between the edges of the split 
web and the gusset plate, and the joint being heated 
in short lengths by a pair of gas fires, the welding 
is effected by a pair of hammers—somewhat re- 
sembling a pair of olivers placed vertically—which 
operate simultaneously on the two sides of the joint. 

Messrs. Gjers, Mills, and Co.’s blast furnaces 
were next on the programme. ‘There are four blast 
furnaces, each 8) ft. high by 25 ft. diameter of 
bosh ; Gjers’ pneumatic hoists are used. Of these 
works—to which much interest attaches on account 
of their plant embodying so many details introduced 
by Mr. Gjers, which have become established 
features in Cleveland practice—a very full account 
was given in ENGINEERING some years ago.* 

The North-Eastern Steel Works were also visited. 
These important works were built in 1883 for the 
manufacture of basic Bessemer steel, and a descrip- 
tion of them was published in ENGINEERING in 1884 
(vide vol. xxxviii., page 301). On the occasion of 
the visit with which we are now dealing, an inspec- 
tion was first made of the new plant which has 
been recently put up for the treatment of the pig 
iron by the Massenez process. One of the Massenez 
mixers is now in use, and a second is in course 
of erection. Each mixer consists of a vessel 
mounted on trunnions and resembling a gigantic 
Bessemer converter tipped down nearly into its 
pouring position. This mixer is capable of hold- 
ing some 140 tons of molten iron, and the 
metal brought from the blast furnaces in large 
bogie ladles is charged into it through an opening 
in the top at the rearend. From time to time the 
mixer is tipped so as to pour the metal from the 
mouth or front end into other bogie ladles, which 
convey it into the converter house. The process 
is thus a continuous one, the mixer constantly 
receiving metal from the blast furnaces, and de- 
livering it to the steel works. In thus passing 
through the mixer the metal is desulphurised and 
rendered homogeneous. The mixer is not heated 
in any way. We regret that the space at our dis- 
posal will not allow us to deal fully with the North- 
Eastern Steel Works, but we must content ourselves 
with referring to our former notice. 

Next came the Acklam Iron Works, built in 1865, 
and having four blast furnaces 70 ft. high. The Lin- 
thorpe blast furnaces were also visited. They were 
erected in 1864 for Messrs. Hopkins, Gilkes, and 
Co. by Mr. John Gjers, and afterwards passed into 
the hands of the late Mr. Edward Williams. There 
are six furnaces 78} ft. high. The Gjers pneumatic 
hoist is also used here, and the pig beds are worked 
by rope-driven travelling cranes, whilst slag is dealt 
with by a Truran and Hawdon machine. The last 
works on the list was the Tees-side Iron and Engine 
Works. These works were established in 1857, and 
in 1865, by an amalgamation, became Hopkins, 
Gilkes, and Co. There are four blast furnaces, 
75 ft. high and 24 ft. bosh. Gjers’ hoists and Haw- 
don’s slag- breaking machine are here used. 


MippiessproucH Sart Inpustry. 
The first paper read on the second day of the 





meeting—the remainder of the discussion on Mr. 
Head’s paper having been taken, as recorded 
above—was a contribution by Mr. Richard Grigg, 
of Middlesbrough, entitled ‘‘ The Middlesbrough 
Salt Industry.” This was a good paper on an 
interesting subject, and we shall publish it in full 
shortly. 

Mr. Windsor Richards was the first speaker in 
the discussion which followed. He referred to the 
question of subsidence, upon which the author had 
dwelt in his paper. This question has very 
naturally excited a good deal of interest in Middles- 
brough, where the inhabitants have the example of 
Cheshire before them. In our description of the 
Northwich district, written in connection with the 
1884 visit of the Iron and Steel Institute to Chester, 
we recorded many curious results due to the 
brine pumping. Mr. Grigg had pointed out in 
his paper that at Middlesbrough the depth of the 
salt bed is much greater than in Cheshire, whilst 
the character of the strata is very different, and it 
did not therefore follow that the same results 
would occur. It was, the author had pointed 
out, believed by some that great arches would 
form themselves over the funnel-shaped cavities, 
made in the rock-salt by the action of pumping, ex- 
tending from point to point of support. Another 
opinion was that the interstices left by broken 
masses of fallen rock would equal the bulk of salt 
removed, and would so support the surface. ‘‘On 
the other hand,” Mr. Grigg had said, ‘‘it is the 
opinion of experienced persons in Cheshire that 
subsidence will ultimately take place ; and to this 
result the experience of mining engineers seems to 
point. All that can be said with certainty is that 
no sign of subsidence has yet shown itself.” Com- 
menting on these passages, Mr. Windsor Richards 
said that when the question of getting salt in the 
Cleveland district was first broached, the North- 
Eastern Railway directors were very naturally 
anxious about their new docks, and especially the 
gates. He had accordingly gone to Nancy, where 
they had been getting salt for half-a-century, to 
examine into the matter. His inquiries there had 
been reassuring, and amongst other things he had 
seen a fine cathedral, which had not shown signs of 
a crack, although the salt, as stated, had been 
worked in its neighbourhood for fifty years. 
There the salt was at a depth of 500 ft., whilst in 
Middlesborough it was 1000 ft., and in some places 
1700 ft. deep. There was not, therefore, much 
need to trouble about subsidence for many years 
to come, 

Mr. Lawrence asked if it was not a fact that 
Messrs. Bell Brothers had used the water works 
water for running down into the salt borings to 
form the brine that was pumped back, and whether 
this was because the surface water was not sufti- 
ciently pure. 

Mr. A. L. Steavensen, of Durham, spoke as to 
the geological formation of the district, and in- 
stanced a case in which a boring had missed the 
salt and had gone down to the magnesian limestone. 
They then thought they would continue it deeper 
and try for coal, but at 2000 ft. they came upon 
the millstone grit, and he came to the conclusion 
that they had no reason to expect that there was 
coal under Middlesbrough. Regarding the question 
of subsidence, while the cavities formed were full 
of water there was no reason to fear they would fall 
in. For that reason he would recommend that the 
boreholes should be plugged with cement to keep 
the water in. He added that in Durham they had 
subsidences produced by the removal of coal, 
although this was mined at a greater depth than that 
at which the salt was found in the Middlesbrough 
district. 

Sir Frederick Bramwell asked for explanations as 
to the arrangement of the too]s used in boring. He 
was not sure whether the whole string of tools de- 
scribed was in the borehole at once. It seemed, 
if it wereso, that anything happening to the chisel 
would create a difficulty, and how would the other 
tools come to help? The author had said that, not- 
withstanding the fact that endless efforts had been 
made to improve the method of evaporation, and 
that a large number of plans had been devised for 
the purpose, yet the same open pans, having heat 
passed under them, are used now for evaporating 
the brine as they were eighteen hundred years 
ago in the time of the Romans; the only dif- 
ference being that they are now of iron or steel in 
place of lead, and are very much larger. Com- 
menting on these facts, Sir Frederick said that it 








~~ See ENGINEERING, vol. xiii., pages 156, 189, 231, 296, 
and 343. 


was shown in producing salt that the rate of 
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evaporation was only 6 lb. of water per pound of 


coal burnt. He would raise the question whether THE KOSHESHAH BASIN ESCAPE: MIDDLE EGYPT. 


economy might not be very much increased by 








evaporating in successive stages. What was known LIEUT.-COLONEL WESTERN, C.M.G., ENGINEER. 
as the ‘‘triple effet” in the sugar industry depended aa 
upon this principle, and very high evaporative re- (For Description, see Page 163.) 


sults were obtained in this way. Why should it 
not be tried with salt ? 

Mr. Cochrane said that the question of subsidence 
was one of great importance to the district. In OERUT REGULATORS 
Staffordshire the removal of the 10-yard seam 
of coal at a depth of 300 to 400 yards made itself 
felt at the surface, and, therefore, if dealing with 
50 ft. to 60 ft. of salt at 900 ft., the same result 
might be expected to follow. It seemed that one 
of two things must occur in time. Either the 
ground would fall slowly and piecemeal, or it 
would give way suddenly by the breaking in of the 
roof of the cavity, just as a girder would give way 
if overloaded. 

Sir Lowthian Bell said that the giving way of ia 
the surface was a subject which had caused much 
alarm, and the matter had been discussed by the somm—> Canal Mbrahimiych 
Board of the North-Eastern Railway. He had, ; 
therefore, advised his brother directors on the _— EP ic I Lh sii di a 
board to send two skilful engineers to the Con- ae ae <i iitee i eh 
tinent to see what had been the experience abroad. RTE MEST a NR TE 
He did not, however, quite share Mr. Windsor ae aaa: 
Richards’ confidence, and he was not entirely 
free from apprehension. There was not always 
that stability at Nancy which Mr. Richards had 
found to distinguish the cathedral. At Nancy the 
salt was mined, and in working, it was usual to 
leave pillars in, so that the conditions existing a 
were different from those where brine was pumped. os 
Even at Nancy, however, the water had percolated ri 
through, and softened the shale which underlies r | & 
the salt, so that the pillars had sunk down through it. a i Perko t ttt foageeg || yee fee} fit ede Se eee 
Asa result, 10 acres of land went down suddenly, and w 4 a ates aie FEL TKI 
the noise caused was so great that it washeard twelve = | st eaet |S 
miles away. With regard tothe evaporative results, 
and what Sir Frederick Bramwell had said about whe 
the evaporation of 6 lb. of water per pound of a 
coal, he would point out that coal was cheap, whilst | 
appliances for economising it were dear; besides TH 
which there were other difficulties in introducing 
the system. In reply to the speaker who had asked || 
about using the company’s water, he would explain — t 
that when they first started pumping it was found | 
that the surface water contained vegetable matter, 
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which made it unfit for evaporative purposes. alt | fetta ste | 
That, however, had been got rid of, and they could g0o00 0000000000000 
now use the natural water. It was surprising how 
a very small quantity of greasy matter would check 
evaporation. 

Mr. Heenan pointed out by aid of a diagram on 
the blackboard that the salt being taken away in 
circular holes, the rock would fall so as to form a 
dome-shaped roof over the cavity, and not arches as 
described in the paper, and, therefore, the surface 
would not be likely to be affected. The case, he 
said, was very different to coal. 
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explicit. He had, however, stated that the 
‘‘chisel,” ‘‘stem,” ‘‘ jars,” ‘‘sinker bar,” and 
‘‘rope socket” comprised ‘‘a string of tools,” 
altogether about 60 ft. long. They were connected 
by taper screw joints. The jars were a pair of 
links having a vertical play of 9in., so that the 
a tools might be released if jammed. This was 
; when clip link is kaocked off 79 effected by a number of rapid upward blows being 
Fig. M1. Clip lok Pope << Andin. aS given, the play in the links allowing of a sudden i 
Mr. D. Halpin pointed out in regard to the pro- Chains which take strain when si hd). jar or blow, and in this way great power could be 
posed use of the “ triple effet” that it would be too wad are réneved, & gate proaredirkiingg | brought to bear to loosen the tools. He should 
costly to use with salt at 10/. to 12/. per ton. have said that the ‘‘string of tools” formed one 
Mr. Jeremiah Head thought that the subsidence | bank of the Tees in search of water, discovered a| tool when screwed together. The movement was a 
could never be sudden, as the cavity and borehole| bed of rock salt 100 ft. thick.” Mr. Richards} rapid up-and-down motion, the crank of the engine 
would be fully charged with water. Before the sur- | would state that salt was discovered by the late| having a stroke of 2 ft. gave a motion of 4 ft. to 
face could fall, water would have to be forced out, | John Vaughan when boring for coal. He did not| the tools, so that each revolution of the crank 
and therefore until fountains were spurting up| like, however, to say he was sinking for coal for| produced one blow of the tool. Mr. Grigg had 
hundreds of feet in all directions there need be no| fear of being laughed at, and, therefore, said he| purposely avoided reference to such a debatable 
fear. was trying for water. question as the influence of the elasticity of the 
Mr. Pattison said that in Sardinia vast quanti-| Sir Lowthian Bell said he had known Mr. John| rope on the blow of the tool, as it would lead 
ties of salt were made by evaporation of sea water | Vaughan intimately, and had constantly been con-| to points which would take too long to discuss. 
by the sun, so that no coal at all was used. Why | sulted by him, especially on this particular matter. | The result, however, was that the tools were prac- 
should that not be followed here, in place of pump- | Sir Lowthian had told him it was useless boring for | tically falling freely, and were not controlled by 
ing and evaporating in pans? water, which would be bad if got; but he, the| crank at the moment of the blow being struck, 
Mr. E. B. Marten gave an instance of a brick | speaker, thought he might reach salt. So it had|and the rock was pounded sufliciently fine to be 
reservoir, for which he is responsible, and which | turned out ; but he had never heard a word about] brought up by the sand pump. With regard to 
sank down every year, the subsidence being caused | coal. the various modes of evaporation, as he had stated, 
by salt workings some miles away. He also men-| Mr. Windsor Richards said the then leading| thousands upon thousands of pounds had been 
tioned a town (Droitwich) in which a large area| engineer to Messrs. Bolekow, Vaughan, and Co. | spent upon all imaginable schemes, and among the 
had subsided, so that gas and water pipes were dis- | (the late Mr. Godfrey) was his authority, and had| rest the process of evaporation under vacuum had 
arranged. With regard to the boring plant used in | repeated the tale many times. been tried. A patent had been taken out, and a 
sinking for salt, Mr. Marten asked whether the| Mr. Grigg, in replying to the discussion, said| company had been duly formed. The plant was 
rods were lowered by the crank arrangement de-|that in regard to Mr. Steavenson’s proposal to] erected, and the vacuum obtained. But after 
scribed in the paper, or whether they were allowed| seal the boreholes so as to prevent escape of| working a very short time the salt stuck to the 
a free fall. water from the cavities, the difficulty would arise| sides of the apparatus, so that evaporation was 
Mr. Windsor Richards said that there was one| that the wells were connected and were in work. | stopped, as, indeed, any salt-maker would have 
correction he would like to make. The author had} As they could not tell when subsidence would] predicted had he been asked. The company per- 
stated that ‘‘the knowledge of the existence of the | occur, it would not be possible to take this precau- | severed for a week, after which the system was aban- 
Middlesbrough salt bed came about by means of|tion. In regard to Sir Frederick Bramwell’s re-|doned. Eventually, however, the time will no 
operations undertaken with quite another object. | marks, the speaker feared he had sacrificed clear-|doubt again come round for another inventor to 
In 1859-62 Messrs. Bolckow, Vaughan, and Co.,| ness to brevity, and he regretted his explanation | take out another patent and another company to be 
having bored to a depth of 1200 ft. on the south! of the manner of working the tools was not more!formed. In America the same idea had been put 
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and it had its place as a cheap material useful for 
fishery and such purposes. It would not, how- 
ever, take the place of manufactured salt for finer 
purposes. Mr. Marten had referred to subsidence 
in the Cheshire district, but it must be remembered 
that the eastern and western districts were not 
quite similar. In Cheshire they had natura! springs 
which would be carrying salt to the sea, whether 
there were pumping or not. There the amount 
of salt extracted by the evaporating pans might be 
a trifle compared to that which escaped by natural 
means, and the foundations of the land were con- 
stantly being eroded by the springs. In Middles- 
brough the conditions were different. It was only 
the salt abstracted by the pumping which was taken 
from the earth. He would refer to a circumstance 
in the economy of salt-making which would be of 
interest. In Middlesbrough they had much waste 
heat in the slag from the blast furnace, and if this 
could be utilised it would be of universal advan- 
tage. Ideas had been formed of arresting some of 
this waste heat that at present radiated into space 
from the sides of slag tips, and experiments were in 
progress which had afforded some promising results, 


Exvectric Rock DRI .ts. 


A paper by Mr. A. L. Steavenson, of Durham, 
comprising a ‘‘ Description of the Electric Rock 
Drill Machinery in the Carlin How Ironstone 
Mines in Cleveland,” was next read by Mr. Bache. 
This paper we shall print in full shortly, together 
with illustrations by which it was accompanied. 
Mr. Steavenson has been connected with the pro- 
gress of ironstone mining in Cleveland for the period 
of forty years over which it has extended. In his 
paper he dealt with the various methods of attack- 
ing the rock ; either by hand-labour, by the hand- 
ratchet drill, the compressed air rotary drill, the 
hydraulic drill, or the petroleum engine ; and also 
by the electric drill, which was more especially the 
subject of his paper. In comparing the results 
obtained with different drills, the conditions of the 
seam of ironstone have to be considered, but, on the 
whole, we gather that Mr. Steavenson gives pre- 
ference to the electric drill. 

The discussion on this paper was opened by Mr. 
Heenan, who referred to the subject of the use of 
higher explosives. He asked the author the size 
of the drill, and was informed that it was 14 in. 
The speaker then suggested that it might be pos- 
sible to use a drill making a 4-in. hole, and to 
supplant powder by some of the higher explo- 
sives. He thought this would lighten the labour. 
He was himself in want of drills for two mines 
in positions where the carriage was very high—as 
much as 6d. per lb., so that if higher explosives 
were used it would be a saving. 

In his paper Mr. Steavenson had stated that he 
had introduced the petroleum engine of Messrs. 
Priestman, and a drill suited to its conditions. 
Five of these he said were then in use, and had 
done good work. In the concluding part of his 
paper he had given the first cost of machinery for 
the various types of drilling, and also the work 
done. The first cost of the petroleum engine was 
3751., and it drilled eight holes an hour, and by it 
100 to 130 tons of ironstone were got per shift. 
With the electric drill the first cost was 350/. ; ten 
holes were drilled per hour, and the quantity of 
ironstone got per shift was 140 tons. Judging 
from the diagrams exhibited on the walls, the 
petroleum drilling engine was self-contained ; 
that is to say, the engine and drill were mounted 
on one bedplate ; whilst in the case of the electric 
drill the power was generated at greater or less 
distance and conveyed by wires. Referring to this 
fact, a member asked what would be the cost of a 
complete plant of the other systems. It did not 
seem to him fair to ignore the fact that in one 
case the petroleum had simply to be taken to 
the engine in buckets, whilst in others there 
must be a more or less elaborate power-generating 
machine. The petroleum engine was its own gas 
plant. Another speaker asked if the exhaust gases 
from the petroleum motor caused inconvenience. 
He would like to know the speed of the electric 
motor. 

In replying to the discussion the author said that 
he had tried all manner of explosives, but that 
powder still held the field. The objection to the 
use of the higher explosives was that though they 
would cut the stone, they did not bring it down ; 
the material was left standing in place. He 


had gentlemen constantly coming to him with all 
uce. 


kinds of new explosives to int The way in 











which he met them was to offer to them every 
opportunity to try their explosives themselves, and 
if they could do better than the powder, he would 
be only too glad. The petroleum engine was doing 
good work as stated, but there were little difticul- 
ties in its use which he would prefer not to enlarge 
upon. The gases had given a little trouble, but 
nothing very serious ; the engines had worked well 
for three years. There was sometimes a little 
difficulty in the electric firing of the gases in the 
petroleum engine. A speaker had asked whether 
the gear in the electric drill wascovered up. That, 
he said, might easily be done if necessary. The 
speed was 400 revolutions a minute. 


ENGINEERING ON THE TEEs. 


A paper entitled ‘‘Some Engineering Improve- 
ments in the River Tees,” by Mr. George J. 
Clarke, of Stockton, engineer to the Tees Con- 
servancy Commission, was next read. The juris- 
diction of the Tees Conservancy extends a dis- 
tance of 25 miles from Tees Bay. At one time 
there were no less than four different channels 
of the river, between Middlesbrough and the 
sea, and these channels were so tortuous, varying, 
and uncertain, that formerly several of the lead- 
ing lights were placed on rollers, so that they 
could be more easily moved, as the main channel 
shifted. The depth of water on the bar in 1863 
was 33 ft. at low water of ordinary spring tides. 
At the present time it is 20 ft. at low water and 
37 ft. at high water. The improvement has been 
effected by means of training walls, dredging, and 
breakwaters, descriptions of which the author 
proceeded to give. Since 1854, about 29,000,000 
tons of material have been removed by dredging. 
It is intended to construct a channel, having a low- 
water depth varying from 12 ft. at Stockton to 
15 ft. at Middlesborough, the total length being 
about 12 miles. During the two years ending 
October, 1891, nearly 3,700,000 tons were dredged 
by a fleet of five double-ladder dredgers and ene 
single-ladder dredger. There were between 40 and 
50 hopper barges, carrying 200 to 300 tons each, 
and nine steam tugs. The shortest distance towed 
was about 10 miles, and the longest 31 miles. The 
greater part of the material consisted of stiff boulder 
clay, but no less than 302,000 tons of rock were 
removed by one dredger alone without explosives. 
The author gave a description of the dredgers used. 
As an indication of the development of the river, 
it was stated that the largest cargo shipped from 
Middlesbrough dock in 1864 was 708 tons; in 1891 
the largest was 5000 tons; while in 1892 a vessel 
with 6500 tons deadweight cargo left the river. 

In the discussion which followed, Mr. Jeremiah 
Head was the first speaker. He said no one 
could help being impressed by the importance 
of the work with which Mr. Clarke had dealt 
in his paper. A detail which very much in- 
terested him, as living on the coast in the neigh- 
bourhood, was the placing a gas buoy to light 
the Scars Reef. During the time he had: lived 
at Coatham he had seen as many as six wrecks 
on the Scars at once, and he had seen Redcar Pier 
and Coatham Pier, one with two gaps and the other 
with one, through ships driving through them inside 
the Scars. Since the gas buoy had been put there, 
there had been no wrecks at all. These buoys had 
to have the gas full on night and day. It seemed 
perhaps a wasteful thing to burn gas—carried 
there at very great expense—in the day-time for 
no purpose, but the varying length of days and 
nights during the progress of the seasons neces- 
sitated this, and if the gas were always burning 
there was sure to be a light when it was needed. 
The South Gare breakwater, for the protection of 
the entrance to the river, the author had stated had 
taken twenty-four years to build, and was made of 
Portland cement concrete, upon a foundation of 
slag, with slag hearting between the exterior walls 
near the head. Nearly 5,000,000 tons of slag had 
been used in its construction, the breakwater 
being upwards of two miles in length. Mr. Head 
said that it would only be possible to use slag in 
this way in a district where there were many iron 
works, so that it would be produced close by. The 
works were costly, but.they had converted a stream 
which he remembered well could be walked across 
in the early fifties, into a river that would carry a 
6000-ton ship laden. It was said that trade follows 
the flag, and this harbour now sends ships to all 
parts of the world. Formerly they had to forward 
their merchandise to Hull, MB &c., to find 
an outlet for it ; now it could be put straight on 








board at a price of 2s. 6d. a ton, and sent direct to 
any port in the world. For this they had to thank 
the Tees Conservancy, to which body the author 
of the paper they had just heard, was engineer. 

Mr. Cochrane was the next speaker. He re- 
ferred to details as to dredgers mentioned in the 
paper. The author had said that as a rule 36 to 40 
buckets were placed on each ladder ; the capacity 
of each bucket being 9 cubic feet ; the buckets, with 
their links, pins, bushes, &c., were all interchange- 
able amongst the various dredgers. The upper 
and lower tumblers were of steel cast in one piece ; 
these castings weighed 23 cwt. and 35? cwt. respec- 
tively. The backs and mouthpieces of the buckets, 
also the links, pins, bushes, and spur pinions, were 
of cast steel; the tumbler shafts and ladder roller 
spindles were of forged steel ; the bodies and bottom 
plates of the buckets were of %-in. steel plate. The 
speaker called attention to the fact of steel being 
used, as when it was first introduced it was thought 
to have been a failure. The author had said that 
the crew of a double-ladder dredger usually con- 
sisted of nine men, but while dredging clay two 
additional men were employed to loosen the clay in 
the buckets as they passed the level of the deck in 
the dredger. Mr. Cochrane would ask whether the 
buckets had holes in them, as he had known an 
instance in which the holes had not been made, and 
the consequence was that, on account of the suction, 
the clay could not be removed without being dug 
out piecemeal. 

Dr. Ryan referred to that part of the paper in 
which the author had said that the total area of 
land reclaimed from the foreshore of the river was 
about 2400 acres. In 1892 the Commission obtained 
parliamentary powers for the further reclamation 
of the foreshore near Port Clarence and Cargo 
Fleet. The speaker thought that the reclamation 
of land in this way might be carried out at the ex- 
pense of the tidal scour, for if there were less area 
to be covered by the flood tide there would be a 
smaller quantity of water coming down on the ebb. 

Sir Frederick Bramwell said it might be interest- 
ing to the meeting if he were to state that fifty 
years ago, when he was employed on a small loco- 
motive works, he had brought down an engine by 
a paddle steamer, called the Emerald Isle. It was 
taken to the River Tees, and put on to the Stockton 
and Darlington Railway. He had then driven it to 
where it was to be delivered, had received his 
money, and went back to London by coach. That 
was, he thought, just fifty years ago, probably 
within a month or two. The weight of the locomo- 
tive was 10 tons. In regard to what had been said 
about reclamation affecting the scour, Sir Frederick 
Bramwell referred to the case of the Manchester 
Ship Canal, the promoters of which wanted to 
bring half-tide training walls down the middle of 
the estuary of the Mersey. That scheme was very 
properly thrown out by Parliament. Next an im- 
possible scheme was brought forward, but ulti- 
mately the promoters agreed to a sensible plan, 
which was that the canal should be brought through 
the land to near the mouth of the river. The ap- 
plication was before Parliament for a space of three 
years. It was the custom of people to criticise and 
ridicule the action of Parliament, and it might seem 
strange that after three years of application, costing 
very large sums of money, the proposal should be 
agreed to at last. But those who judged in this 
way should remember that the third scheme was 
theone which the opponents of the measure had 
said from the first was the only one permissible ; 
and had the promoters adopted their ultimate 
course at first the long litigation might have been 
prevented. 

The author not being present, there was no reply 
to the discussion. 

The paper by Mr. B. A. Dobson, of Bolton, on 
the ‘‘ Artificial Lighting of Workshops,” and Mr. 
Alexander Borodin’s contribution on the ‘* Working 
of Steam Pumps on the Russian South-Western 
Railway,” which were both on the programme, 
were adjourned till the next meeting. 

The meeting was then brought to a conclusion, 
so far asthe reading and discussion of papers was 
concerned, and hearty votes of thanks were passed 
to the local committee, to the various railway com- 
panies, and to other persons or corporations who 
had done so much to make the meeting a success. 


Excursions To Works East or MIDDLESBROUGH. 


On the afternoon of the second day of the meet- 
ing, excursions were made to works east of Middles 
brough. The members who attended these excur- 
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sions were divided into two parties, who visited the 
works in different order. The establishments 
examined were as follows: Messrs. Cochrane and 
Co.’s Ormesby Blast Furnaces, Messrs. Wilsons, 
Pease, and Co.’s Tees blast furnaces and foun- 
dries, the Cargo Fleet Iron Company’s blast fur- 
naces, including the Tees Scorixe Brick Company’s 
plant, the Normanby Iron Works Company’s 
blast furnaces, the blast furnaces and_ steel 
works of Messrs. Bolckow, Vaughan, and Co., 
Limited, and the Clay-lane Iron Company’s blast 
furnaces. Of these various important works, the 
demands upon our space will, we regret to say, 
allow us to speak but very briefly. Messrs. 
Cochrane and Co.’s works were first visited. Here 
there are four blast furnaces, which are the 
largest in the district, measuring 90 ft. in height, 
with a diameter at bosh of from 23 ft. to 29 ft., the 
hearth being 10 ft. The output from the three 
furnaces now at work is 2350 tons of pig iron per 
week, all from local ores. There are here twelve 
Root boilers heated by furnace gases. The works 
are lighted by electricity, the motive power being 
obtained from a Parsons steam turbine running at 
8000 revolutions per minute. Messrs. Wilsons, 
Pease, and Co.’s Iron Works were next in rotation. 
There are five blast furnaces, the highest being 
85 ft. high, with 27 ft. diameter of bosh. There 
are in all 18 calcining kilos. The product is solely 
Cleveland pig. There are also extensive foundries 
where castings are made in large quantities. The 
Cargo Fleet Iron Works have five blast fur- 
naces, 75 ft. high. One is now out of blast ; but 
the output of the four furnaces working is about 
2090 tons of Cleveland pig per week. One-fourth 
of the slag produced is converted into slag blocks 
for paving by the Tees Scoriz Brick Company. 
The plant owned by the latter company comprises 
one rotating wheel fitted with 140 moulds, and 18 
kilns, each capable of holding 1000 blocks. The 
Normanby Iron Works are also at Cargo Fleet, 
and comprise three blast furnaces, each 75 ft. high. 
The output of each furnace is about 600 tons per 
week of hematite pig made from Spanish ore. The 
above works comprised the first half of the excur- 
sion for one party and the second half for the other 
party, the latter having first visited the following 
est sblishments : 

Messrs. Bolekow, Vaughan and Co.’s Cleveland 
Steel and Iron Works, South Bank, comprise eight 
blast furnaces, three being out of blast, having 
been stopped a year or two ago, after having been 
over twenty years at work without being relined. 
Two of the furnaces in blast are 92 ft. and 954 ft. 
high by 20 ft. to 25 ft. 8 in. in diameter of bosh, 
and 9 ft. to 10 ft. hearth. The output averages over 
600 tons of Cleveland pig per furnace per week. In 
the hematite furnaces pig iron is made for the acid- 
lined converters, the bulk of the ore being rubio. 
The three furnaces smelting hematite ore are 72 ft. 
high and 23 ft. to 24 ft. in diameter of bosh. Their 
output is about 1000 tons of hematite pig per fur- 
nace per week. Thesteel works* occupy an area of 
60 acres, of which 20 are covered by roofing. When 
in full operation they can produce 5500 tons of 
finished steel per week, and find employment for 
2500 men. A feature which attracted special atten- 
tion in these works was the mixing plant for desul- 
phurisation and homogenisation of pig iron by the 
Massenez process, which was in operation. There 
are two mixers, each capable of holding 140 tons of 
molten pig. Like those at the North-Eastern Steel 
Works already referred to, they are mounted on trun- 
nions, and the molten metal is brought by locomo- 
tives from the blast furnace, and, being poured in it 
at one end of the mixer, is run out at the other as 
required. In the Bessemer shop are four 8-ton acid- 
lined converters. In the basic department there 
are six 15-ton converters, which are tipped by means 
of steam engines actuating worm-gearing. The other 
machinery is mostly hydraulic. The ingot heating 
furnaces comprise six of the vertical type, together 
with seven othersof theolderhorizontal pattern. The 
vertical furnaces are served by steam overhead 
travelling cranes, whilst the horizontal furnaces 
have hydraulic appliances. The cogging and plate 
mills are close by. One of the plate shears is cap- 
able of cutting steel plates cold up to 2} in. The 
blades are 12 ft. long and 4 ft. 8in. in the gap, 
the stands being 9 ft. apart. They are steam 
driven, and are said to be the largest in the world. 
There are seven 12-ton steel melting furnaces. 
There is also a steel foundry. At the time of the 





* For an account of these works see ENGINEERING, 
vol. xxxvi., page 277. 





visit the steel works were by no means fully em- 
ployed, but visitors had an opportunity of seeing 
rails rolled and fish-plates rolled and finished. The 
South Bank Iron Works of this firm are imme- 
diately opposite the last-mentioned works, and 
comprise eight blast furnaces 78 ft. to 79 ft. high. 
The output is about 600 tons of Cleveland pig per 
furnace per week. 

The Clay-lane Iron Works are about half a mile 
distant from Bolckow, Vaughan, and Co.’s property. 
There are six blast furnaces 85 ft. high and 25 ft. in 
diameter of bosh. Two are being relined. The 
output of the furnaces is from 450 to 600 tons per 
week, Cleveland stone only being used. 

On the evening of Wednesday the Institution 
dinner was held in the Royal Exchange, Middles- 
brough, and passed off with great success, the cater- 
ing being very efficiently carried out, and the 
speeches unusually brief. 


Excursions to Port CLarENcE, THORNABY, AND 
SALTBURN. 

Thursday, the 3rd inst., was wholly given up to ex- 
cursiuns, with which, however, we can deal but ver 
briefly. One party visited Messrs. Bell Brothers’ 
blast furnaces, where there are, on what is known 
as.the ‘‘old side,” eight furnaces 80 ft. high by 
17 ft. to 25 ft. diameter of bosh, and on the 
‘*new side” four blast furnaces 80 ft. high by 23 ft. 
diameter of bosh. The average output per furnace 
per week is 500 tons of Cleveland pig. A notable 
feature here is that the Le Chatelier pyrometer is 
in regular use, so that the temperature of blast 
can be readily known. 

The Port Clarence Salt Works were the next 
feature in this programme. The method of work- 
ing salt was fully described in Mr. Grigg’s paper. 
The remainder of the excursion consisted of a visit 
to Thornaby—formerly known as South Stockton 
—where the following works were down for in- 
spection: Cleveland Flour Mill, Messrs. Head, 
Wrightson, and Co.’s Iron Works, the Union 
Foundry, and Messrs, Whitwell and Co.’s Thornaby 
Iron Works—all important establishments, which, 
however, it is impossible for us to describe on the 
present occasion. 

The alternative excursion for Thursday morning 
started from Saltburn, and various ironstone mines 
were visited. In the afternoon a trip was made to 
the South Gare Breakwater, which forms a part of 
the Tees Conservancy work, and was referred to in 
Mr. Clarke’s paper read the previous day. In the 
evening there was a féte held in the beautiful 
gardens of the Saltburn estate. 

Friday, the 4th inst., the last day of the meeting, 
was, like the previous day, wholly given up to 
excursions. ‘Two steamers, kindly provided by the 
Tees Conservancy, conveyed the members to Hartle- 
pool, opportunity being afforded on the way down 
the river of seeing the improvement works in pro- 
gress. At Hartlepool, visits were paid to Messrs. 
T. Richardson and Son’s Marine Engine Works, to 
the Central Marine Engine Works, to Messrs. 
William Gray and Co.’s shipyards, to the West 
Hartlepool Steel and Iron Works, and to the British 
Metal Expansion Works. The two works first 
named are admirably equipped with modern plants 
for the class of work turned out, the boiler shop 
machinery being in each case particularly fine, and 
including splendid hydraulic tools for flanging, &c. 
Of the Central Marine Engine Works we published 
a full account in vol. xliii. of ENGINEERING, page 
270, while more recently (see pages 278 and 314 of 
our last volume) we described the later extensions 
of the establishment. On a future occasion we 
hope to be able to deal in a similarly complete wa 
with Messrs. Richardson’s works. Of the interest- 
ing machinery at the British Metal Expansion 
Works, an illustrated account will be found on 
pages 100 and 102 of our fiftieth volume. 

With these excursions, ended the summer meeting 
of the Institution of Mechanical Engineers for 
1893. The gathering was an exceedingly successful 
one, in spite of the showery weather, from which 
the excursion to the ironstone mines (made by car- 
riage) on Thursday suffered considerably, especially 
in the case.of those members not in covered 
vehicles. The arrangements made by the local 
committee, under Mr. Jeremiah Head, and the local 
secretaries, Mr. John Dennington, of Middles- 
brough, and Mr. Thomas Mudd, of Hartlepool, 
were admirable ; whilst Mr. Bache and his staff 
worked with their usual vigour, to the usual happy 
effect. In fact, the whole proceedings, so far as 





we are aware, passed without a hitch. 
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THE INTERNATIONAL MARITIME 
CONGRESS. 
(Continued from page 138.) 
Lonpon Docks System. 

Section IT. resumed on Friday, July 21, with 
Mr. James Abernethy in the chair, when papers 
were read describing some of the docks to be visited 
later by the members of the Congress. The first 
paper was on ‘‘ The Docks of London on the North 
Side of the Thames and their Appliances,” the 
authors being Messrs. R. Carr and F. E. Duckham. 
The subject was treated first from an historical point 
of view, and the importance of the port indicated 
by the statement that the value of exports was over 
87 millions in 1891, and of imports about 149} 
millions. The dimensions and distinctive features 
of each dock were then narrated, but space forbids 
a reproduction in detail of the paper, and a summary 
would scarcely be satisfactory. One point, how- 
ever, may be referred to—the appliances at the great 
Tilbury Docks, as it represents modern practice in 
this matter. The lifting of heavy weights, such as 


Y | boilers and machinery, intovessels isdone by floating 


cranes and derricks, which come alongside the vessel, 
even when itis discharging and loading cargo at the 
ordinary berths. The most modern plant isin the 
Leviathan, the dimensions of the hull being 
110 ft. long by 45 ft. beam. This craft can 
steam six miles an hour. The crane is 73 ft. 
high from the deck, and has a radius of 45 ft. The 
engine power is 50 indicated horse-power, and the 
lifting capacity 60 tons full load. This crane 
has lifted on board ship boilers weighing 55 tons. 
There are two other cranes lifting each 30 tons, and 
one of 20 tons capacity. At the Millwall Dock 
the hopper dredger used discharges her cargo of 
mud on the company’s waste land 500 yards dis- 
tant from the wharf. On board the dredger is an 
air compressor worked by the main engines, forcing 
air of 20 1b. pressure into the hoppers, and the mud 
is thus forced through a 2-in. discharge leather 
hose into cast-iron piping passing underground to 
the waste land; 200 tons of mud are thus dis- 
charged in half an hour. 

Mr, James Adair McConnochie contributed a 
paper on the Surrey Commercial Docks, the great 
timber emporium in the metropolis. There is also 
a very extensive import in grain, and the method 
of overcoming the dust from the discharging of the 
grain is interesting, as the result of great ex- 
perience, and the description may be quoted : 


‘¢ Warehouse No. 7, completed in 1886, has three port- 
able hydraulic cranes on the quay fitted with Priestman 
tubs, and three elevators in the building, one at the 
centre and one at each end. The grain is delivered by 
the cranes into portable weighing hoppers travelling on 
the quay outside the building, weighing 4000 lb. at a 
time, from which it passes through shoots in the wall to 
carrying bands in a tunnel under the ground floor, which 
convey it to the bottom of the elevators. Each elevator 
delivers the grain to a cross band in the roof, which 
throws it off to either of three longitudinal bands running 
along the whole length of the roof, from which it can be 
passed at any point to the vertical spouts commanding 
all the floors of the building. These spouts revolve, and 
are arranged at such distances apart as practically to 
avoid all trimming on the floors, and beyond the neces- 
sary trimming in the hold of the vessel for the buckets, 
there is no other manual labour from the time the buckets 
drop into the grain until it is deposited in the bulk on the 
floor. The distributing bands, each 22 in. wide, capable 
of conveying 600 quarters per hour, are in inclosed pas- 
sages in the roof, and as the weighing is performed out- 
side the building, the inconvenience from dust is reduced 
to a minimum, hen a vessel is placed alongside the 
warehouse, the centre hatchway crane and hopper are 
arranged to shoot direct into the centre elevator ; the 
other hatchways, being variable, require the underground 
ctive ele- 
vators. Portableelevators were not adopted for working 
grain out of ship, as they are less suited for cargoes with 
parcels of varying qualities than the cranes and tubs, 
and the cranes possess the further advantage of being 
available for bag cargoes, and, if required, for general 
merchandise, the warehouses being also as well fitted for 
general merchandise as for grain. The quantity of grain 
discharged by each crane from ship with bulk cargoes 
varies from 300 quarters to 375 quarters per hour, but in 
working from open barges as much as 560 quarters have 
been landed by one crane, weighed, and housed in one 
hour. Better work could be obtained from the machinery 
but for the time lost in breaking down and removing the 
bulkheads which pass through the centre of the hatch- 
ways.” 

THe New Dock at Newport. 


Mr. W. S. Smyth read the next paper, on ‘‘ The 
Newport Harbour and Docks,” in which he de- 
scribed, inter alia, the new dock recently con- 
structed. The lock is 5034 ft. long, divided by 





intermediate gates into lengths of 370 ft. and 
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TEN-WHEELED FREIGHT LOCOMOTIVE: WORLD’S COLUMBIAN EXPOSITION. 


CONSTRUCTED BY THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA. 
(For Description, see Page 172.) 
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COMPOUND EXPRESS LOCOMOTIVE: WORLD'S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA. 
(For Description, see Page 172.) 
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1333 ft., the width being 72 ft. The inner or 
dock sill is 5 ft. above the outer sill, which has 
35 ft. of water on it at average spring tides. 
Timber jetties project into the river, and form a 
trumpet-mouth entrance 340ft. wide. The river bank 
was left until the lock including the outer apron 
was constructed and the walls were sunk in open 
trenches, the foundations of the lock being carried 
60 ft. below the level of the coping, and the 8-ft. 
thick sills of all three gates were carried 72 ft. 
below coping. For the bottom 10 ft. of the side 
wails concrete was used. The bottom courses of the 
masonry wa!ls are laid at a depth of 50 ft. below 
the level of coping, between the outer and inner 
sills, the level of the springing of the invert being 
38 ft. below the coping level. Cornish granite, 
Pennant rock, mountain limestone rubble, and 
concrete made with Abertawe lime, sand and broken 
stone were used, The invert is segmental, with a 
versed sine of 8 ft. forming the bottom, and is formed 
of lime cement concrete, but the top layer of 3 ft. 
is of Portland cement concrete, the top coating of 
6 in. being in the proportion of 1 to 3, excepting 
where the double grooves occurring before and be- 
hind each gate are formed in tooled stone. These 
grooves are 4 ft, apart, and provide means of in- 
closing any gate within dams, if it should be de- 
sirable. All the gates were partially fixed before 
the river bank was removed ; and preparatory to 
this a cofferdam was formed in the outer grooves of 
the outer gate, with cast-iron channels and sluices 
in the inner face of the cofferdam for admitting 
the water when the gates were finally completed 
and the river bank excavated. There are two 
wrought-iron gates of 40 ft. 2in. high, weighing 
400 tons, and one of 35 ft. 2 in. high, weighing 
350 tons. They are double skinned, greenheart 
timber being used for heel posts, mitres, and sill 
pieces. The method adopted for opening and 
closing the gates is the overgate system. 

The new, the South, Dock is 1500 ft. long, 350 ft. 
wide, and will, when excavations are completed, 
have a deep-water area of 30 acres. The walls are 
sloped 3 to 1 to the natural surface, a detail 
which excited some discussion. Two timber jetties 
are provided with hydraulic coal hoists to lift 
20 tons. The cradles are raised by central telescopic 
rams, giving an effective lift of 34 ft., or 40 ft. from 
water level. Two additional hoists to be erected 
will raise wagons a greater height, and discharge 
them into two hatchways at the same time. There 
is a connection 65 ft. wide between this new dock 
and the old North Dock, and the construction is 
similar to that in the locks, while a swing bridge 
120 ft. long and 200 tons weight spans the connecting 
channel. The wall of the old North Dock was left 
until the junction side walls had been completed and 
the swing bridge was in use. In the old wall there 
were then drilled 46 2-in. holes, and 100 lb. of am- 
monite explosive inserted and fired by electricity. 
The masonry was thus riven and broken up, and re 
moved by divers using small charges of explosives, 
The new masonry was not injured by the blasting. 


HyprRaAvutic INSTALLATION AT THE Port oF GENOA. 


This was the subject of a paper contributed by 
Measrs. L. Luiggi and E. Borgatti, of the Italian 
Government Corps of Civil Engineers, Experi- 
ence, they state, seems to show that floating cranes 
are more useful than stationary. None of the 
fixed cranes at Genoa carry more than 20 tons, 
while there are various floating pontoons carrying 
sheerlegs of 40, 50, and 60 tons power; and one to 
carry 120 tons, and with a radius of 9 metres (30 ft.), 
has recently been constructed. There are about 
8000 metres (26,256 ft.) of double cast-iron piping 
laid underground for water under pressure, and 
return piping of various diameters, 51 fixed and 
movable cranes of various powers, 10 hydraulic 
portable jiggers of the power of 400 kilogrammes 
(880 lb.), and 21 hydraulic capstans for moving the 
trucks of 1000 kilogrammes (2200 lb) power, 
equai to 1 ton strain on the hauling ropes. The 
power is raised by three engines, each with two 
high-pressure cylinders of 18.98 in. diameter, and 
two low-pressure of 30 in. diameter, while the 
force-pump has a ram 5.98 in. in diameter, the 
stroke in all cases being 30 in. The theoretical 
volume generated by the four pumps for every 
revolution is 56 litres (1.97 cubic feet), and 
the efficiency is 95 per cent. The water is 
pumped into accumulators at a pressure of 
50 atmospheres, and then into the pressure 
mains along the quay. There are thirty-four 
movable cranes of the low type with fixed jibs, 


six movable cranes with derricking jibs, and 
eight movable cranes of the high type. These 
latter are regarded by the authors as the ‘‘ very best 
in every respect.” The crane is carried on columns 
at a sufficient height to admit of locomotives 
and railway trucks passing under, the columns 
resting on double-flanged wheels which run on rails 
of about 13 ft. gauge. The height of the cranes 
above quay level is about 56 ft., their radius being 
about 64 ft. The turning cylinders have a diameter 
of 6.49 in., and generally they are heavier than 
the low-type movable cranes. Investigation has 
been made as to whether chains or wire ropes 
were preferable for lifting and turning, with the 
result that the ropes were found to break very 
easily, and were declared unsuited for this work, 
with its jerks and shocks. In some of the fixed 
cranes there are three hydraulic cylinders inside 
the central column, so that one-third, two-thirds, 
or the total power may be applied. The turning 
is effected by a small motor, with four simple 
acting cylinders, worked by water pressure and 
fitted with reversing motion. The authors give 
details of all the cranes, and indicate some of the 
financial results. At present the receipts just 
balance the expenditure, without taking into 
consideration the interest and amortisation of the 
capital cost of the installation, which has been 
carried out by the State. 

The four papers we have thus briefly summarised 
were discussed together; but the feature of the 
conversation was really a consideration of 


VERTICAL VERSUS SLOPING WALLS IN Docks. 


Mr. Arthur C. Hurtzig, who opened the discus- 
sion, directed attention to this question, remarking 
that the new docks at Newport were the most re- 
cently constructed docks at an important centre, 
and it would be interesting to know how the prece- 
dent of having vertical walls in the adjoining dock, 
the Alexandra, had not been followed. He ad- 
mitted that the system of sloping sides with jetties 
was suitable for loading coal, and was rightly 
adopted at Cardiff, which was primarily a coal ex- 
porting port, but they were not suited for import 
trade. A vessel had to discharge rapidly and fre- 
quently from several hatches, and if moored against 
a narrow jetty this was impossible. The use of 
vertical walls might, therefore, prove to the disad- 
vantage of Newport. He mentioned several cares 
where vertical quay walls were preferred byshippers. 

Mr. W. T. Olive also agreed that it was generally 
better to make quay walls vertical instead of 
battered, as more in accordance with the section of 
aship. He would like to know the ratio of length 
of quay to water area in the London docks, as he 
was convinced from investigations in various har- 
bours in America, Canada, and Buenos Ayres that 
by the use of moles, or by adopting an oblong dock 
with jetties at an angle of 45 deg. to the shore, 40 per 
cent additional quay space could usually be obtained. 

Mr. Wolff Barry was the next speaker, and had 
arguments to adduce in favour of the abused slopirg 
wall and jetty system. He drew on the board a 
plan of the method carried out at one of the docks 
of Barry. About one-half is constructed with 
vertical walls for import trade, and the other with 
sloping walls for coal export. The coal loading 
crane was in the centre of the jetty, and the ship 
lay at an angle to the quay wall, touching only one 
corner of the jetty, so that if it was moved ahead 
or astern to change the hatch under the crane, it 
overlapped conveniently with the ship at the next 
jetty. More coal hoists could thus be placed on a 
limited length of dock wall or dock quay. The ex- 
perience of several years had proved the advantage 
of this arrangement. For import trade he agreed 
with what Mr. Hurtzig had said. 

Mr. Vernon Harcourt, after giving some remini- 
scences of his connection with the south dock of the 
West India Dock—the first work with which he 
was responsibly connected—said that probably 
financial considerations suggested the adoption of 
sloping walls. Moreover, the system of jetties had 
already proved very suitable for the port. He was 
somewhat surprised, however, that Mr. Smyth had 
not made the sill of the new docks rather lower. 
It was true, he said, that the river was rather 
shallower than the sill of the lock, but he looked 
forward to the time when the Usk would be im- 
proved by the removal of the existing shoals. He 
agreed with Mr. Olive as to the suitability of moles, 
and reviewed :t length what had been done in this 
country, in tlis direction, for the increase of 





wharfage. 


Mr. Hunter said he had been glad to hear that they 
were doing rather more work at Tilbury, although 
the policy pursued was the opposite to that at Man- 
chester. He commended the use of floating sheer- 
legs, as they enabled extensive repairs to be done 
to machinery while vessels were loading and dis- 
charging. The ‘‘ Leviathan ”’ floating crane had put 
on board the three 55-ton boilers of H.M.S. Blen- 
heim between 9 a.M. and 5 P.M. 

Mr. Smyth, in replying to the discussion, said 
that, as to precedent, three-fifths of the walls of the 
Alexandra Dock were vertical and the remainder 
sloping, and ten years’ experience of projecting 
jetties induced the directors to adopt that system 
in the new docks, more especially as it was sup- 
ported by the experience at Barry Docks. More- 
over, the construction was cheaper, and for the 
import trade there already existed quays, while the 
east side of the new dock could be devoted to the 
import trade when it increased sufficiently to 
demand more accommodation. As to the depth of 
sill, referred to by Mr. Vernon Harcourt, he said 
it was already 18 in. below the bed of the river, and 
it was not thought desirable to go deeper. When 
the river was deepened a low-water lock could be 
constructed, as suggested in the paper. 

Mr. Abernethy, in proposing the usual compli- 
ments to the authors, said that during half-a-century 
he had constructed many docks, and had always 
adhered to vertical walls, and intended to adhere 
to that system. Lord Brassey then took the chair, 
and there was quite a long list of complimentary 
votes adopted, after which the proceedings of the 
section terminated. 


(Zo be continued.) 





BALDWIN LOCOMOTIVES AT THE CHICAGO 
EXPOSITION. 

ON pages 170 and 171 we publish illustrations of two 
of the fine collection of locomotives exhibited by the 
Baldwin Locomotive Company, of Philadelphia, at 
Jackson Park in the Transportation Building. The 
first of them (Figs. 1 to 5, page 170) is designed for burn- 
ing bituminous coal, and has been constructed for the 
Baltimore and Ohio Railway Company. It is of the so- 
called ‘‘ten-wheeled ” freight type, with six coupled 
wheels and a four-wheeled truck. The boiler steel for 
this engine was supplied by Messrs. Park Brothers and 
Co., of Pittsburgh, and the firebox steel by the Wellman 
Iron and Steel Company, of Thurlow, Pennsylvania. 
Other manufactured parts were furnished as follows : 


Tubes... oe a ... The Reading IronCom- 
pany, Reading, Pa. 
The ' Sta 


Tyres ndard Steel 
Works, Philadelphia. 

Metallic packing United States Metallic 
Packing Company, 
Philadelphia. 

Injector ... Messrs. William Sellers 
and Co., Philadel- 
phia. 

Headlight The Adams and West- 
lake Manufacturing 
Company, Chicago. 

Driving brake ... American Brake Com- 


ny, St. Louis, Mo, 
Westinghouse Air 
Brake Company, 
Pittsburgh. 
National Hollow Brake 
Beam Company, 
Chicago. 


The principal dimensions of this engine and tender 
are contained in the subjoined Table : 


Tender and train brake 


Tender brake beams ... 


Weight and General Dimensions. 
Total weight of locomotive in work- 





ing order (actual) ... oes ... 127,000 Ib. 
Total weight on driving wheels 

(actual) sea a vas .- 101,000 ,, 
Total wheel-base of locomotive . 23ft. 3in. 
Distance between centre of front 

and back driving wheels ... ... 12,,6,, 
Distancefrom centre of main driving 

wheels to centre of cylinders ie ere ee 
Length of main connecting-rod from 

centre to centre of journals ae ae 
Transverse distance from centre to 

centre of cylinders ... A ee ee 

Cylinders, Valves, ce. : : 

Diameter of cylinders ae “i 20 in. 
Stroke of piston ai ei ies ae 
Horizontal thickness of piston over 

piston head and follower plate 43,, 
Kind of piston packin ; Dunbar 
Diameter of piston- ae 3h in. 
Size of steam ports... 5 .. 19in, by 1jin. 

+, exhaust ports ... oP ee aes os 
Greatest travel of slide valves... 54 in. 
Outside lap of slide valves ... ea 9 

nside - Pe ee aie None 

Lead of slide valves in full stroke ... din. 



















































“double covering strips 
circumferential seams .. Single riveted 
Material of tubes Iron, No. 12 W. G. 


Number of tubes wee ae 223 
Diameter of tubes outside ... é 2} in. 
Distance between centres of tubes .. 2 
Length of tubes over tubeplates 13 ft. 3h i in. 
Length cf firebox inside 119% in. 
Width fe 333 va 
Depth of firebox from underside of 

crown plate to bottom of mud ring 764 ,, 
Water spaces, sides, back, and front 

of firebox 3, 3, and 4 in. 
Material of outside shell of firebox... ‘Steel 
Thickness of plates of outside shell 

of firebox ee in. 
Material of inside of firebox... teel 
Thickness of plates in sides, back 

end, and crown of firebox .. Zin. 
Material of firebox tube sheet saa Steel 

a smokebox - 

Thickness of front and back tube- 

plates ... 


4 in. 
Crown plate is stayed ‘with . =e  U-in. stay bolts 
Diameter and height of dome .. 32 in. by 24 in. 
Working steam a per square 
inch... “es 160 lb. 
Kind of grate ag .. Rocking bars and — plate 
Width of bars ... bs 
openings between bars... } 


Grate surface ed aad 28 1 3q. ft. 
Heating surface in firebox ... os ea 
ss of tubes... «< le es 
Total heating surface... wa << ee 
Kind of blast nozzle ... Double 
Diameter of blast nozzles 8 (three 
sizes provided) 3} in., bh in., 
and 3? in 
Smallest inside diameter of smoke 
stack 18 in, 
Height from top of rails to > top of 
smoke stack .. 14 ft. Sin. 
Smokebox . Extended, with 
netting and de- 
flecting plates 
Tender : 
Weight of tender empty (actual) . 29,650 Ib, 
a with fuel and 


water, fall... ee ee 
Number of wheels under tender... Eight 
Diameter of tender wheels ... . 2ft. 9in. 
Size of journals of tender axles, dia- 


meter and length a in. by 8 in. 


Total wheel-base of tender ... oo» 1616.8, 
Distance from centre to centre of 

truck wheels of tender __... 5 ft. 
Water capacity of tank (in gallons 

of 231 cubic inches)... ... 3500 gallons 
Fuel capacity of tender Sis oe 6 tons 


Engine and Tender : 
= wheel-base of engine and 
ender .. 49 ft. 9} in. 
Total length of f engine and tender 
over all 56th 


Figs 1 to 6, on page 171, are 5 tanta of a Bald- 
win compound passenger express locomotive of the 
‘*double-ender” type. It was built for the Phila- 
delphia and Reading Railroad Company, and is in- 
tended to burn anthracite coal. This engine is built 
under the patents held by the Baldwin Company for 
compound lo ccomcttien, and of which nearly 500 have 
been constructed by them. We shall postpone a 
description of the system till the publication of detailed 
drawings of other compound locomotives on the 
same system, exhibited by the firm at the Columbian 
Exposition. Meanwhile we may call attention to 
the fact that the engine we illustrate is provided with 
a Wootten firebox of great width and length, and 
that the driver’s cab is placed about the middle of 
the boiler, an arrangement that may be necessary, 
but which is certainly very incommodious for the 
driver, whose means of ingress and egress are very 
limited, as is shown in Figs. 1 and 6, while the stand- 
ing space available is extremely small. The following 





centre to centre of journals ees as Cte 
Transverse distance from centre ‘to 


centre of cylinders .. T 4h» 
Cylinders, Valves, de. : : 

Diameter of cylinders { ae p 2 sal 

kg ” 


Stroke cf piston 7 as 24 in. 
Horizontal thickness of piston over 
piston head and follower yale 
Kind of piston packing . Cast-iron rings sprung 
into solid head 


Diameter of piston-rod 34 in. 
Size of — ag 24 i in. by Hi in. ™ } circular 
cutis travel of slide valves”... in. 


Outside lap of slide valves ... 


Inside lap of slide valves... { tive. L.P. none 
Lead of slide valves in full stroke { a ie 


Throw of upper end of reverse 

lever from full gear forward to full 

gear backward, measured on the 

chord of the arc of itsthrow __... 453 in. 
Sectional area of opening in each 

steam pipe connected with cy- 

linder ... .. 1963 sq. in. 


Wheels, &c. : 

Diameter of driving wheels outside 
of tyres a 

Diameter of truck wheels... 

Size of driving axle journals, dia- 
meter and length ... seg .. 84 in. by 12 ia. 

Size of truck ouie journals . 6 

Size of main ee journals 


6 ft. Gin. 
4 ft. 


weal 6, 
ye 5 in. diam. 


Size of coupling rod journals 
by 4 in. long, 
. 6 in. diam. 
by 4in. long 
Length of driving springs, centre to 
centre of hangers... as ies 4 ft. 
Boiler: 
Description of boiler ... Straight 
7 diameter of smallest boiler 
ee ae 56} in. 
Material of barrel of boiler ... Steel 
Thickness of plates in barrel of boiler 8 in. 


Kind of horizontal seams Butt jointed, with 
double covering strips 
..Double riveted 


Tron, No. 13 B. W.G. 


PS circumferential seams 
Material of tubes 


Number of tubes ss , a 324 
Diameter of tubes outside ... 14 ir. 
Distance between centres of tubes .. Zor 3 
Length of tubes over tubeplates ... 10 ft. 
i firebox inside ronan 
pe) 9 ft. 6 in. 
wath of firebox inside S., 


Depth of firebox from underside of 

crownplate to bottom of mud ring 
Water spaces, sides, back, and front 

of firebox 3h in. 
Material of outside shell of firebox Steel 
Thickness of plates of outside shell 

of tirebox a 2 in, 
Material of inside of firebox... _ Steel 
Thickness of plates in sides, back 


3 ,, 22 in. 


end, and crown of firebox .. All ; in. 
Material of firebox tube-sheet aa Steel 
zi smokebox a 


Thickness of front and back tube- 

plates ... 4 in 
Crown plate is stayed with radial stays 1} in. ‘diam. 
Diameter and height of dome 273 i in. by 24 in. 
Working steam pressure per square 

inch see 180 lb. 


Kind of grate ... Water tubes and cast- -iron bars 

Width of bars .. Mes in. 
openings between bars... i “a 

Grate surface 76 sq. ft 


Heating surface in firebox and d com: 


bustion chambe ss cian nee ee 
Heating pha age tubes... soe te 


Total heating surface... Me an SA se 
Kind of blast nozzle ... j Variable 
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Throw of upper end of reverse lever are the principal dimensions of this engine, which has Diameter of blast nozzles... 5} in. 
from fll gear eee —— pone four coupled driving oe s 78 in. in ans a — inside diameter of smoke- = 
backward, measured on the chor a pair of rear wheels 48in. in diameter, and a two-wheele ” 

s < the i. of yp ~~ oak 46 in. truck. The material and vealees parts were, a the _— from top of rails to top oi 14 ft. Of in. 
ae Se most part, furnished by the firms named above os h ‘ f 
steam pipeconnected withcylinder 25 sq. in ronal that the cate, were supplied by th ‘- 7 —" : Short, with register in front 

Wheels, &e.: : Detroit Lubricator Company, of Detroit, and the 

Diameter of driving wheels amaanen in, tender coupler by the Hazelton New Universal Woche % ee ae hg yer 33,800 Ib. 
of tyres PO aeons = Interlecking Couple Company, of Philadelphia; the fi lh = ne 80,573 5, 

Diameter of tous oth ee dia- wheel bodies, of the Vauclain pattern, as well as the Number of wheels under tender... Eight. 
poked and fd th sty . Sin. by 84 in, v Sons were made by the Standard Steel Works, Phila- Dismotae of tanto a a 36 in. 

Size of truck-axle journals ... seu ‘a elphia. Size of journals of tender axles, dia- : , 

»» main crankpin journals 5 ies Sh, Weight and General Dimensions. meter and length ... Bit . 4hiv. 7 8 in, 
1» coupling-rod journals see 9 9D» Total weight of locomotive in work- Total wheel base of tender . 16 ft, 
Length of driving springs, centre . F Distance from centre to centre of : 
2i ing cree, a two men truck wheels of tender 5 ft. 4 in 
to centre of hangers ess 2 in. R (actual) : é hee 129,700 Ib. Wale emer otek Gn gals 3 " 
otal weight ‘on riv ing “wheels 
a of boiler ... . Wagon top (actual) ~ 82,700 ,, F a! pede oy am =e ™ oak. 
— diameter of smallest boiler _— —e base of locomotive “5 23 ft. 4 in. parse Tender. se 
sis as 602 in. istance between centre of front an ngine a 

Material of barrel of boiler So eats Seoul back driving wheels “i é= 16*,, Total wheel base of engine and . : 

Thickness of plates in barrel of Distance from centre of main driv- tender .. 47 ft. 3 in. 
boiler ... § and }} in. ing wheels to centre of cylinders... 12,, 3 ,, Total length of engine and tender pre 

Kind of horizontal seams... Butt jointed, with Length of main connecting-rod from over all .-- 62 ft. 74 in. 





RAILWAY CARRIAGE FOR PRUSSIAN 
STATE LINES. 

Tue Columbian exhibit of MM. Van der Zypen and 
Charlier’s Railway Car and Machinery Works at 
CélIn-Deutz, Germany, consists of a first-class day 
coach, a steel flat-car, a steel coal-car, and samples 
of pressed steel parts, pictures, and photographs. 

The day coach, of which illustrations will be found 
on page 178, is generally known on the World’s Fair 
grounds as the “Blue Car.” It is destined to run on 
the Prussian branch road, Wiesbaden-Langenschwal- 
bach, where many cars of this kind are in service. 
The car is 30 ft. in length and 10 ft. wide, and rests 
on two-axled trucks of a peculiar design, made en- 
tirely of steel, in part pressed, in part milled. It has 
the European couplings and two-buffer system, and is 
provided with artistic gilt wrought-iron platform rail- 
ings, the platform and step being covered with rubber. 
The floor plan is on the American system, with an 
entrance at each end of the car, a centre walk through 
the whole length, with seats arranged to right and 
left, the whole body forming thus one car without 
separate compartments. The body frame is constructed 
in a quite different kind from the American cars. It 
is covered with sheet steel, and the part beneath the 
side windows with one steel plate of 30 ft. in length, 
3 ft. wide, and jin. thick. This steel plate, strength- 
ened below and above with steel angles, forms a 
truss, supporting the whole framework of the body. 
The underpart of the floor is entirely made of milled ual 
pressed steel sills and crossbars, 

The exterior of the coach is painted rich light blue, 
and the milled iron mouldings, richly ornamented, are 
gilt. On the side-panels are two Prussian State Rail- 
way coats-of-arms. The windows, which are balanced 
and move downwards, are in small sashes of brass. 
The glasses are extremely high and wide, giving the 
coach the character of an observation car. 

The inside finish of the car is of walnut in combi- 
nation with brass, the windows being surrounded by 
ornamental brasswork. The nettings are mounted on 
brass columns, standing on the backs of the seats, 
which have ornamental carved timber panels, and are 
upholstered in dark blue plush, harmonising very well 
with the brown colour of the curtains and the silk 
overlaying of the side walls. The ceiling is painted to 
represent blue sky with clouds, birds, and rows of 
vines. 

The car is lighted by Pintsch gas, and has seating 
capacity for forty persons. Ventilation is secured by 
ventilators arranged above the windows. (ienerally 
speaking, the car in its inside and outside finish is a 
fine piece of work, 

The platform car is a four-wheeled low-side timber 
car with steel underframe, pressed steel axle guards, 
and arm plates of a novel pattern. There are also 
many minor parts of novel design. The total length 
is 30 ft., width 10 ft., capacity 33,000 lb. To take 
curves of small radius the car is provided with flexible 
wheel base, allowing the axle-boxes to move } in. 
to either side within the axle-guards, the weight of 
the car regulating by the springs the right position of 
the axle on a straight track. The painting is of a red 
brown colour. 

The coal car is a four-wheel truck, entirely made of 
steel, with the only exception of the floor, which is in 
yellow pine. The sides are made of pressed sheet 
steel ,°; in. thick. On each side there is a double door, 
which i is locked by lever mechanism. The front of the 
car opens entirely, swinging around pivots on the 
top to the outside, allowing the coals to be discharged 
at the front, as wellas by side doors, The painting 
is like the flat car, red brown, 





Tur Frencn Navy.—The French Minister of Marine 
has ordered several torpedo-boats from the St. Denis 
Shipbuilding Works, belonging to the Cail Company 
and the Société des Chantiers de la Loire. 
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STEAM EXCAVATOR: WORLD’S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE BUCYRUS STEAM SHOVEL AND DREDGE COMPANY, BUCYRUS, OHIO, U.S.A. 
(For Description, see opposite Page.) 
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STEAM EXCAVATOR: 


WORLD’S COLUMBIAN EXPOSITION. 


CONSTRUCTED BY THE BUCYRUS STEAM SHOVEL AND DREDGE COMPANY, BUCYRUS, OHIO, U.S.A, 
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Tue Bucyrus Steam Shovel and Dredge Company, 
of Bucyrus, Ohio, make a very fine display of excavat- 
ing machinery in the Transportation Building of the 
Columbian Exposition, and we publish on the present 
and opposite pages illustrations of two of the principal 


types shown. Figs. 1 to 5 illustrate the larger class 
of machine. It is supported on two four-wheeled 
trucks pivoted in the centre to the main frame, which 
is all of iron, except for the timbers at each end. A 
covered body on this frame incloses the boiler, engine, 
and winches ; the boiler is vertical and the engines are 
horizontal, bolted to the frame of the machine. The 
sizes of the cylinders vary with the power of the ex- 
cavator, from 6 in. in diameter and 8 in. stroke, to 
10 in. by 14in. From the forward part of the frame 
two strong brackets project, terminating in supports 
for anchor screws as shown in Fig. 3, to increase the 
stability of the machine. In front of the covered 
car is the turning centre for the crane and bucket. This 
centre rests on the transverse frame (see Fig. 5). The 
foot of the crane rests in a socket in this centre cast- 
ing, which has above a horizontal grooved disc, round 
each side of which pass the chains used to turn the 
crane. As will be seen from Fig. 2, one end of each 
chain is attached to hooks on the discs, the other end 
being wound round the drum of the rear windlass (see 
Fig. 2). The bucket is attached to the end of the 
bucket pole that passes between the arms of the crane, 
between which it is held; at the back of the pole is a 
rack that gears into a pinion on the shaft of a friction 
drum, mounted, as shown, on the crane. This latter 
is en ge as shown, by the two raking struts and 
tie-rods, the latter being secured to anchor bolts at the 
rear of the car. From the top of the crane post thus 
made extends a tie-rod to the head of the crane. The 
forward of the two winches serves to raise the 
bucket and pole. The shaft of the rear winch is 
driven direct by the pair of engines, as shown, and 
a spurwheel drives a pinion that actuates the spur- 
wheel on the forward winch. As will be seen from 
the plan, Fig. 2, chains pass direct from the drum of 
the rear winch to the turning disc of the crane, while 
between these chains others pass to the rear for pro- 
pelling the machine along the line of rails. he 
elevating chain passes from the forward winch over 
a guide roller in the frame, then over a wheel mounted 
at the foot of the crane to the head of the crane, 
thence to a puller attached to the bucket, back to a 
second wheel near the crane head, and then to the 
frame of the pulley bucket. A pitched chain workin 

on a sprocket-wheel on the shaft of the guide-whee 
at the foot of the crane, gives motion to a friction 
drum, and through this to another drum and pinion 





gearing into the rack on the bucket arm. An operator 
standing on the small platform near the foot of the 
crane throws this in and out of gear, according to the 
amount of thrust he wishes should be exerted by the 
cutting edge of the bucket against the bank. Working 
the elevator requires two men, one at the engine, the 
other at the crane, and in order to work with good 
results the operators must be able to carry on the 
various processes together. The driver, when the 
bucket is lowered into the position shown in Fig. 1, 
starts hoisting, giving a circular sweep to the 
bucket; the man at the crane regulates the thrust 
of the bucket, or depth of cut, by operating the 
friction brake and raising or lowering the bucket. 
When a cut has been made, the driver, by operating 
the turning winch, swings the crane round into the 
position shown in Fig. 3, and the other man empties 
the bucket into the dumping car by tripping a lever 
that holds the bottom in place. In this way the work 
proceeds with considerable rapidity. The size of 
buckets in these machines varies from 4 yard to 
3 yards, and even larger. When advancing the ma- 
chine beyond the track laid, the crane, if desired, 
can be employed to handle lengths of track. Figs. 6 
to 8 illustrate a machine for lighter work, but em- 
bodying the same principles. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only a 
moderate attendance on ’Change here, and the amount 
of business transacted was not large, but the tone of the 
market was pretty cheerful, and sellers were firm in their 
quotations. There was, however, a good deal of differ- 
ence in the prices of buyers and sellers. A few transac- 
tions were recorded at 35s. 3d. for prompt No. 3 g.m.b. 
Cleveland pig iron, and that may be said to be the general 
quotation, although most sellers asked 35s. 6d., and 
it was said that a small lot of a special brand was 
sold at 36s. No. 4 foundry was firm and in fairly 
good demand at 33s. 9d., but grey forge was weak 
and was barely 32s. 6d., whilst mottled was at most 
32s. 3d., all for prompt f.o.b. delivery. Although there 
is a likelihood of losing orders from Sheffield firms, 
owing to the coal crisis, hematite producers reported that 
up to the present there was no diminution in the demand, 
and 43s. 6d. was still the price of Nos. 1, 2, and 3 makers’ 
east coast brands. There was very little doing in Spanish 
ore, and about 12s. 3d. to 12s. 6d. ex-ship Tees was quoted 
for rubio. Middlesbrough warrants closed nominally 
35s. 54d. cash buyers. To-day the market was a shade 
weaker, but makers were not at all disposed to alter their 
prices, and business was done at 35s. 3d. for prompt 
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No. 3, although several buyers endeavoured to purchase 
- rather less. Middlesbrough warrants 35s. 34d. cash 
uyers. 


The Make and Disposal of Pig Iron.—The official return 
from the Cleveland Ironmasters’ Association for July 
shows the total make of Cleveland iron to have been 
119,582 tons, an increase of 2492 tons on the previous 
month, 30,188 tons over July last year, and 5400 tons 
below July, 1891. Of hematite, spiegel, and basic the 
output reached 111,615 tons, 3571 tons over June, and 
about 5000 tons over July, 1892. It, however, shows an 
increase of 22,300 tons over July, 1891. The total 
output, as compared with June, has increased 6063 
tons. The makers’ stocks and stores contain 126,567 
tons, 5181 tons over June, and about 160,000 tons 
over July, 1892, when stocks were depleted by an 
unusual circumstance. In Connal’s and the public 
stores there are 79,443 tons, against 72,200 tons at 
the end of June, showing an increase of 7243 tons. 
The totai stocks amount to 206,010 tons, are 13,244 tons 
over June, and about 155,000 tons over the corresponding 
month last year, but are below July, 1891, by about 
67,000 tons. The same number of furnaces have worked 
as during June—viz., 50 on Cleveland and 37 on hema- 
tite. 


Manufactured Iron and Steel.—Very little change can 
repor in the manufactured iron and steel trades. 
The former industry is, however, if anything, a shade 
firmer, but it is still very dull, works being only mode- 
rately employed, and quotations very low. Messrs. 
Dorman, Long, and Co., of Middlesbrough are about to 
discontinue the production of puddled iron and devote 
more attention to steelmaking. Common bars are 
4l. 17s, 6d., and ~~ and angles each 4/, 12s, 6d., 
all less discount. ere is nothing new in the steel trade. 
Ship plates are 5/. to 5/. 2s. 6d., and ship angles 4/, 15s,, 
both less 24 per cent. 


The Fuel Trade.—Coal is being largely produced and 
taken up on old contracts at low prices, but at Newcastle 
a few small lots of best Northumbrian steam have been 
sold at between 11s. and 12s. Prices of manufacturing 
coal are very firm. Here few consumers of fuel are neces- 
sitated to buy, as they have contracts running. Good 
ee coke is fully 13s. per ton delivered at works 

ere. 


Cleveland Miners and the Ratchet Drill.—The recent 
introduction of the hand ratchet into the Cleveland iron- 
stone mines has given rise to some little friction between 
the employers and the men. With the drill in question 
the men can obtain sufficient stone in many parts of the 
mines to occupy two fillers, and the employer has paid 
separate prices for drilling and filling respectively. The 
men’s representatives ask that a drifl shall be attended 
by a pair of men only, that one overhead price should be 
paid, and that two men, the driller oot filler, should 
divide the earnings equally between them, as has beer 
commonly done by hand miners in the absence of the 
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new machine; but the mineowners consider that this 
would be likely to prevent the machine from obtaining 
the best results, seeing that it is capable of getting more 
stone than one filler can load up. The owners have, 
however, offered to leave the whole system of working 
these drills, and the rates of payment for the work, to 
an independent arbitrator, an offer which the men’s 
agents have refused. The men’s representatives are 
only willing to refer the question of the undivided ton- 
nage rate, which the two men they contend should 
share. The owners, having offered the opportunity for 
an arbitration on all the points in dispute, do not see their 
way to concede more. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Tron and Steel.—A firm tone continues to characterise 
both the iron and steel trades, and quotations show an 
inclination to rise. Pig iron of local make moves off 
easily, and both merchant buyers and consumers are pur- 
chasing more freely. Stocks of local-made forge and 
foundry pig are very light in the district, and in the event 
of the Blast furnaces having to be damped down through 
an interruption in the supplies of coke, rates would go 
up with a leap. The coke burners are now handing in 
their notic2s. Forge pig is fetching 403. to 42s., and 
foundry 42s. to 44s. In manufactured irons, the heaviest 
call is for bar of medium and best qualities for the 
home trade, and for export, principally to Australia, 
South Africa, and India. Sheets are selling slowly in the 
face of home and Continental competition at unre- 
munerative prices. For best boiler plates, flues, and 

tubes there is a healthy market. In the steel trade a 
noticeable feature is the growing demand for marine 
material, the principal buyers being north and east coast 
houses. Propeller blades, shafts, light steel fittings, and 
engineers’ tool steel are the principal lines from the ship- 

ards. For railway material there are renewed inquiries 
rom the home companies at rates given last week, 
and every appearance of an extension of the present 
trade, which is in a fairly healthy condition. Agents of 
Bessemer billets and slabs report more doing, especially 
on Continental account. Quotations are: Bessemer, 
5l. 7s. 6d. to 5l. 12s. 6d. per ton; Siemens (acid), 
5l. 17s. 6d. to 61. per ton. Converters of best crucible 
cast steel for tools are doing well on orders from the 
United States, South Africa, and mining countries 
generally. 

Engineering.—A depressed condition of things still 
affects the various branches of the engineering trades, 
but business is certainly better as compared with three 
months ago. The mechanics are obtaining more work, 
and the number of the unemployed has been reduced. 
The placing of armour-plate orders by the Russian and 
Spanish Governments has given relief in one direction, 
but the holding back of orders for armour by the home 
Government is causing great dissatisfaction and loss. 
Houses turning out ordnance and projectiles are far from 
busy. At Leeds the locomotive builders are doing steady 
business, and those engaged on traction engines and 
agricultural machines are reported to be well off for work. 
Makers of mining machinery note a falling off in the 
demand both for home and export, 


Midland Institute of Mining, Civil, and Mechanical 
Enginecrs.—The annual meeting of this association has 
this year been held at Barnsley. Mr. W. E. Garforth, 
West Riding Collieries, has been re-elected president for 
the ensuing year, with Messrs. W. Hargreaves, H. B. 
Nash, onda. Longbotham as vice-presidents. Allusion 
was made to the great railway extensions now in progress 
in the district. These, it was said, would lead to further 
development of the Yorkshire coalfield and a reduction 
in coal carriage. Professor Lupton complimented them 
on the great progress they had made in their knowledge 
of mining. The death-rate was 50 per cent. less per 
ton of coal raised than it was 25 years ago. He drew 
attention to the eminent services the chairman had ren- 
dered by his investigations into the question of coal-dust 
in connection with colliery explosions. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The warrant market was 
again firmer last Thursday, but without improvement in 
the business doing. At the forenoon meeting of the 
‘ring ” 7000 tons of warrant iron changed hands. In 
Scotch 1500 tons were done at 42s. 44d. per ton cash, and 
2000 tons at 42s. 5d. cash, and on month account 500 tons 
at 42s. 64d, and 1000 tons at 42s. 7d. per ton. For a 
month fixed with 1s. forfeit in seller’s option 500 tons were 
dealt in at 423. 44d. per ton. The cash price at the finish 
was 1d. per ton up from the preceding day. In Cleveland 
iron 1500 tons changed hands—500 tons each at 35s. 84d. 
and 35s. 9d. per ton cash, and 35s. 104d. one month, the 
cash quotation being 4d. per ton better than on Wednes- 
day. Nothing was done in hematite ions, but Cumberland 
was quoted 14d. per ton dearer. The market was quiet, 
but, if anything, firmer for a time in the afternoon, but 
at the finish a slightly easier tone prevailed, sellers of 
Scotch iron wanting 42s. 5d. cash. The business done 
amounted to about 7000 tons, and the prices were 
42s. 5\id. to 42s, 5d. per ton cash, and 42s. 7d. 
to 42s. Sd. one month. Cleveland iron was quoted 
1d. per ton higher, and 500 tons were dealt in. At 
the close the settlement prices were—Scotch iron, 
42s. 44d. per ton; Cleveland, 35s. 74d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 45s. 44d. 
and 43s. 44d. per ton. Friday’s forenoon market was 
very quiet, only 4000 or 5000 tons of Scotch iron being 
dealt in, and at 42s. 4d. per ton sellers; the cash price 











marked a drop of 44. per ton from the previous day. A 
lot of 1000 tons was done at 42s. 5d. this week. The tone 
was quieter on account of the heavy and unexpected in- 
crease of 13,000 tons in the stocks of Cleveland iron. 
Without business transpiring, Cleveland fell 1d. per ton, 
while Cumberland hematite iron was marked 14d. per ton 
dearer. The market was easy in tone in the afternoon, 
but there was more disposition to do business, about 15,000 
tons of Scotch iron being dealt in, quite the half of which 
was taken by one operator. The cash price dropped to 
42s. ay per ton, but rallied a penny, closing sellers at 
42s. 3hd., or 14d. per ton down on theday. A 300-ton 
lot of Scotch was done at 42s. 34d. per ton this week, 
with 6d. forfeit in seller’s option. Cleveland was weak, 
dropping 34d. per ton on the day at 35s. 5d. per ton 
sellers, but nothing was done. Cumberland hematite iron 
was quoted 34d. per ton down on the day. The settle- 
ment prices at the close were—Scotch iron, 42s. 3d. per 
ton ; Cleveland, 33s. 44d.; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. 3d. and 43s, 44d. per ton. 
Monday was a blank on ’Change, that being Bank 
Holiday, when there was no meeting of the iron ‘‘ ring.” 
A very firm feeling ruled in the warrant market on Tues- 
day forenoon. Scotch iron was then in demand, rartly 
on outside account, and 4000 tons were sold at from 4d. to 
14d. over Friday’s cash figure. At the close of the market 
44 per cent. was offered to carry Scotch. The market 
was firm in the afternoon, but the greater portion of the 
business was done on “‘ plant” terms, 4000 tons changing 
hands at from 42s. 2d. to 42s. 3d. next week with a 
“plant.” About 3000 tons of out-and-out dealing took 
place at from 42s. 44d. to 42s. 4d. per ton cash. Thesettle- 
ment prices at the close were—Scotch iron, 42s. 3d. per 
ton; Cleveland, 35s. 6d. ; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. 3d. and 43s, 44d. per ton. 
Only a quiet business was done in the pig iron market this 
forenoon. Some 5000 or 6000 tons of Scotch iron were sold at 
42s. 34d and 42s. 4d. per ton cash, and at 42s. 6d. one 
month, and 500 tons were sold at 42s. 34d. next week 
with a “‘ plant.” For carrying over 4 per cent. was paid. 
Cleveland iron was 4d. per ton down in price. In the 
afternoon the market was quiet. Cleveland was done at 
35s. 4d. cash, or 14d. down from the forenoon. In Scotch 
iron thedealingsamounted to 3000 or 4000 tons, andthe tone 
was flat, 42s. 34d. cash being done, with sellers at 42s. 4d. 
at the last. The closing settlement prices were : Scotch 
iron, 42s. 3d. per ton ; Cleveland, 35s. 44d, ; Cumberland 
and Middlesbrough hematite iron, respectively, 45s. 3d. 
and 43s. 44d. per ton. The following are some of the 
prices for No. 1 special brands of makers’ iron: Clyde, 
47s. per ton; re Summerlee, and Calder, 
48s. ; Langloan and Coltness, 53s. 6d.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped 
at Ardrossan), 48s. 6d.; Shotts (shipped at Leith), 
51s. ; Carron (shipped at Grangemouth), 52s. 6d. 

r ton. Last week’s shipments of pig iron from all 

cotch ports amounted to 5688 tons, as compared with 
6701 tons in the corresponding week of last year. They 
included 100 tons for the United States, 380 tons for 
Canada, 110 tons for South America, 180 tons for India, 
148 tons for Australia, 380 tons for Italy, 185 tons for 
Germany, 490 tons for Holland, 701 tons for Belgium, 
smaller quantities for other countries, and 2379 tons 
coastwise. There are now 67 blast furnaces in actual 
operation, against 75 at this time last year. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 336,372 tons yesterday afternoon, as com- 
pared with 335,305 tons yesterday week, thus showing an 
increase for the past week amounting to 1067 tons. This 
is the first time for very many weeks that there has been 
any increase to the stock of warrants in store. 


Iron Ore Imports at Clyde.—The imports of Spanish 
iron ore at the Clyde ports of Glasgow, Bowling, Port- 
Glasgow, and Greenock during the month of July 
amounted to 28,895 tons. This is a decrease of 16,565 
tons as compared with the landings in July last year. 
For the seven months of this year the imports, 243,295 
tons, show a falling off to the extent of 118,835, or near 
50 per cent., as compared with those of the same period 
last year. The imports were not much more than double 
those of the seven months in 1891, during five of which 
all but six of the Scottish furnaces were out of blast owing 
to the strike of furnacemen. The returns are: 


Month. Seven Months, 
Vessels. Tons. Vessels. 
1893 a xk 19 28,895 
1892 28 45,460 
1891 19 27,310 
1890 29 42,914 
1889 22 28,476 


Finished Iron and Steel.—There is now a better feeling, 
accompanied with more employment, in the finished iron 
and steel trades. Eleven out of the twenty furnaces at 
Newton Steel Works have been started afresh this week, 
after having been shut down for nearly a month, includ- 
ing the Glasgow Fair holidays. At the works of Messrs, 
Colville and Sons and the Lanarkshire Steel Company— 
both at Motherwell—there is a somewhat active condition 
of things, but prices still remain very low, nor does there 
seem to be much chance of improvement taking place so 
long as the present competition for orders continues, 
Steel plates are quoted at 5/. 5s. per ton, angle bars at 
4l, 12s. 6d., sheets at 7/, 5s., hoops at 6/7. 153s.—all_ less 
5 per cent. discount. The Glengarnock Iron and Steel 
Company, Limited, are said to have their Siemens de- 
partment ready for starting, but ‘> orders are wanted 
to start with; Calderbank Steel Works, however, still 
remain closed. 


Copper Ore Imports at Clyde.—The imports of Spanish 
copper ore at the Clyde ports during the month x July 
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amounted to 5475 tons, being an increase of 2228 tons as 
compared with the imports for July, 1892. For the seven 
months of this year the landings have amounted to 
38,098 tons, being an increase of 7265 tons over those for 
the same period last year, or an average increase of fully 
1000 tons permonth. The returns specially made up are: 


Month. Seven Months. 
Vessels. Tons. Vessels. Tons. 
1893 ave 3 5475 23 38,098 
2 3247 18 30,833 
3 4935 20 

ss tes 5043 21 

= 3 3296 27 
New Shipbuilding Orders.—Several new shipbuilding 
orders have been placed within the past few days. The 
Grangemouth Dockyard Company have contracted with 
a firm of Spanish shipowners to build a 2000-ton steamer, 
the machinery to be supplied by Messrs. Hutson and Son, 
Glasgow. For Messrs. Lewis T. Merrow and Son, Glas- 
pow. Messrs, Russell and Co., Port-Glasgow, are about to 
uild a first-class steel sailing ship of 2700 tons. She is 
to be built under special ws Messrs. William 
Hamilton and Co., Port-Glasgow, have contracted for the 
construction of a three-masted sailing ship of about 3000 
tons a | capacity, for Messrs. Cornfoot and Co., 
Glasgow. essrs. A. Rodgerand Co., of the same town, 
are laying down the keel of another sailing ship of about 
the same dimensions as those of the Glenbank, which they 
launched quite recently. An order has just been booked 
by Messrs. Charles Connell and Co., Whiteinch, to build 
a screw steamer of 4500 tons deadweight capacity for 

Messrs. James Little and Co., Glasgow. 


Wick Harbour Works.—At a meeting of the Wick Har- 
bour Trustees on Monday there was submitted the report 
to the Public Works Loan Board on Wick Harbour by Sir 
Alexander Rendel, C.E. The report speaks favdurably 
of the character of the operations which have been 
carried out by the aid of the loan of 50,000/. from the 
Loan Board, and generally approves of the work which 
is further in contemplation, and the cust of which 
is estimated at 16,000/. In a letter from the secretary of 
the Loan Board to the Harbour Trustees, it is stated that 
there does not appear to be any net revenue, after paying 
the interest of the loan of 50,000/., to meet any further 
borrowing by the trustees. The secretary warns the 
trustees that engineers’ reports are obtained by a Board 
only for their own information, and if borrowers act upon 
any of the suggestions offered them, they do so on their 
own risk and responsibility. 








NOTES FROM THE SOUTH-WEST. 

Work at Portsmouth.—Steady progress is being made 
with the Centurion and the Fox. The Devastation will 
shortly be ready for her trials. Preliminary work is also 
in hand in connection with the new cruiser Kclipse. The 
Eclipse will be an improved and enlarged cruiser of the 
Astrea type, with a displacement of 5600 tons; she will 
be fitted with engines of 9600 horse power. 


Great Western Railway.—The widening of the line 
between Taplow and Didcot has been completed, with the 
exception of a short length at Reading, and the additional 
lines have been brought into use with much advantage to 
the working of the traffic. New stations in connection 
with the widening of the line are in course of construction 
at Maidenhead, T'wyford, Pangbourne, and Goring. The 
doubling of the South Devon line between Hemerdon 
and Rattery is approaching completion, a consider- 
able length of the second line of rails being already 
in use. A contract will shortly be let for the construction 
of a new station at Ivybridge, and new stations are in 
course of erection at Cornwood and Brent. Good pro- 

ess is being made with the doubling of the Cornwall 

ine between Liskeard and St. Austell, the second line 
between Bodmin Road and Lostwithiel having alread 
been opened for traffic. The widening of the Sout 
Wales line on the west side of the Cardiff station has 
been sufficiently advanced to admit of the running of 
the Barry Company’s trains over the additional line to the 
new station at the commencement of the Riverside branch. 
The adaptation of this branch for passenger traffic is in pro- 
gress. Preparations are being made for the improvement of 
the Cardiff station, and for the construction of additional 
lines between the station and the East Junction with the 
Taff Vale line, so as to provide an access for that com- 
nay trains into the station without interfering with the 
ireat Western main lines. New viaducts at Beckleigh 
and Riverford, on the Tavistock branch, have been com- 
age and the reconstruction of the viaducts at Coombe- 

y-Saltash is progressing. Preparations are being made 
for the renewal in masonry and brickwork of the wooden 
viaducts at Gower and St. Austell on the Cornwall line. 
Contracts are about to be let for the construction of a 
portion of the East Usk line, the powers for which were 
transferred to the Great Western by an Act of 1892, and 
also for the construction of the uncompleted portion of 
the Leominster and Bromyard line, from Steer’s Bridge 
to Bromyard, a distance of 9 miles. 


The ‘‘ Narcissus.” —The Narcissus is being repaired at 
Pembroke. Considerable difficulty has been experienced 
in extricating a bent piston from the low-pressure 
cylinder. 


Cardit.—Steam coal has been hardening in price. In- 
ferior descriptions have been selling for immediate ship- 
ment at from 11s. 6d. to 12s. per ton, while as much as 
14s, to 15s. per ton has been demanded for the best 
qualities; the best Monmouthshire has not, however, 
been making more than 12s, 9d. to 13s. ton. House- 
hold coal has been in good demand. There has been a 
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steady inquiry for coke; foundry qualities have made 
19s. rf 20s. on ton, and furnace ditto 17s. to 18s. per 
ton. Iron ore has been rather easier. The manufactured 
iron and steel trades have shown little improvement; a 
few small orders for rails have, however, been secured. 


London and South-Western Railway.—Mr. E. Corke, 
marine superintendent of the London and South-Western 
Railway, has resigned office through illness. Mr. Corke, 
who had been connected with the company for 35 years, 
is succeeded by Mr. J. Dixon, who will also act as dock 
superintendent at Southampton. 


Rhymney Railway.—The balance of net revenue for the 
t half-year is 41,512/.; the sum required to pay the 
ividend on the preference stocks is 19,755/, and the 
balance remaining is accordingly 21,7571. The directors 
recommend a dividend of 7 per cent, per annum upon the 
ordinary stock, which will absorb 20,523/., leaving 1233/. 
to be carried to the next account. The capital expendi- 
ture during the half-year amounted to 20,7737. On the 
Aber branch the works of construction are now nearly 
completed. The principal work remaining to be done is 
that connected with the signalling apparatus and the 
block telegraph. 


Devonport.—The Undaunted and the Himalaya are in 
basin at Keyham for the omg i of being refitted and re- 
paired. The Warspite is being also overhauled and 
repaired in No. 2 dock, Devonport; she is not expected 
to be ready for sea before the beginning of September. 
Good progress is being made with the Halcyon, the 
Harrier, and the Hussar. The Hermione is also advanc- 
ing at the Mutton Cove slips, and she is expected to be 
launched November 9. 


Portsmouth Docks.—The Works Department has not 
yet decided as to the acceptance of the tenders sent in by 
six or seven contractors desirous of undertaking the con- 
struction of new docks at Portsmouth. There have been 
two offers from local contractors, and it is considered pro- 
bable that one of these will obtain the contract. The 
present contract does not provide for the completion of 
the docks, but the firm which obtains the preliminary 
contract usually completes the whole of the work. 


Gas at Newport.—The directors of the Newport Gas 
Company have issued their report for the half-year end- 
ing June 30, 1893, They recommend the payment of the 
usual dividends and interest on the debenture stock on 
August 21. A new gasholder tank has been completed, 
but not yet taken over, and the construction of the gas- 
holder is progressing satisfactorily. The revenue from 
gas consumed and meter rentals exceeded that of the cor- 
responding period by 556/. ; but, as at Cardiff, the demand 
for residual products has declined, and the sum received 
on this account was 456/. less than in the first six months 
of last year. The expenditure, however, owing princi- 
pally to the reduction in the price of coal, amounted to 
14,2491., against 15,006/., a decrease of 7571. The balance 
of profit was, therefore, 955/. more than at the close of 
June, 1892, 


Bristol Wagon Companics.—The pa a meeting of 
the Bristol and South Wales Railway Wagon Company, 
Limited, was held at Bristol on Friday, Colonel Savile 
presiding. The chairman, in moving the adoption of the 
directors’ report, said the board would pursue a policy of 
caution in view of the great strike in the coal trade, and 
in view also of the generally strained condition of financial 
affairs. The report was adopted, and a dividend was de- 
clared at the rate of 10 per cent. per annum, with a bonus 
of 1s. per share.—The annual meeting of the Western 
Wagon and Property Company, Limited, was also held 
at Bristol on Saturday, Mr. J. Bartlett presiding. The 
chairman stated that the company’s works at Cardiff were 
in a good condition, and that there was every prospect of 
their being fully employed. He trusted that the compan 
was within measurable distance of an increased dividend. 
The report of the directors was adopted, and a dividend 
was declared at the rate of 8 per cent. per annum. 





MISCELLANEA. 


Tue Corinth Canal was formally opened on August 5 
by the King of Greece. 


Work will shortly be commenced on the Trans- African 
Telegraph, proposed by Mr. Cecil Rhodes. The contrac- 
tors for the first portion of it—viz., from Salisbury to 
Tete-—have just left Cape Town. 


The Midland Railway officially announces the expected 
opening for goods traffic in the autumn of the Dore and 
Chinley Railway. This is a line cut at vast expense 
through the Peak, and intended to improve the facilities 
of communication between Sheffield and Manchester. 


The United States Government recently called for bids 
for a torpedo able to dive under the nets surrounding an 
ironclad, explode a torpedo underneath, and get away un- 
injured. For such a boat they are prepared to pay 
200,000 dols. Eight proposals have, it is said, been 
received, but as yet nothing has been decided on. 


During the past seven months—from January 1 to July 
31 inclusive—10,129 persons have visited the Highgate 
Museum of Sanitary Appliances, which shows that the 
efforts of the sanitary authority in establishing this, the 
first museum of itskind in the country, have been appre- 
ciated by the public. The total number of visitors to the 
museuni since it was opened by the Right Hon. the Lord 
Mayor on the 8th of December last, amounts to 12,989, or 
an average of 64 persons per day. 


The Board of Trade are at present considering the best 
method of examining ships’ officers for colour blindness, 
and contemplate the establishment of’an entirely new 
system of tests as soon as the necessary arrangements can 





be completed. Some change certainly appears necessary, 
as naming the colours appears to be part of the examina- 
tion. Thus amongst those who have failed we note some 
returned as having described pink as red, though it must 
be admitted that worse errors than this were also made 
at the same time. 


A business meeting of the Incorporated Society of 
Inspectors of Weights and Measures was held last after- 
noon at the County Hall, Spring Gardens. To-day meet- 
ings will be held in the same place at 10.30 a.m. and 
2.30 p.m. At the first of these, the President, Mr. John 
Hutton, will deliver an inaugural address, and a paper 
by Mr. J. W. Hildreth will be read and discussed as far 
as possible. In the afternoon Mr. RK. D. M. Littler, 
C.B, Q.C., will deliver an address on the ‘‘ Food and 
Drugs Acts,” and a paper on the same subject will be 
read by Mr. W. Tyler. In the evening the annual dinner 
will be held in Anderton’s Hotel, Fleet-street, at 
7 p.m. 


The Farmers’ Supply Association of Scotland recently 
offered a prize of 10/. 103. for the best cattle-weighing 
machine, the machines being judged by points, 100 
being the maximum. Of this total 25 were awarded for 
moderateness of price, 30 for strength and simplicity of 
construction, 15 for simplicity and ease of erection, 15 for 
weighing properties, such as sensitiveness, &c., and 15 
for simplicity, suitability, and facility of attachment of 
acage or pen for live stock. The judging was done by 
two practical farmers, an engineer, and an inspector of 
weights and measures. Five firms entered as competitors, 
and the prize was finally awarded to Messrs. Henry 
Pooley and Sons, of Liverpool, who obtained 98 points 
out of the 100, their nearest competitor getting 83. 


In Dingler’s Polytechnisches Journal, there was recently 
described a new form of apparatus in use at the Royal 
Research Laboratory, Berlin, for testing the comparative 
hardness of different materials. The substance to be 
tested is prepared with a smooth or polished face, and 
scratched with adiamond. This diamond has a point as 
nearly as possible conical, with an angle of 90 deg., and 
is drawn over the substance to be tested under a constant 
pressure. The hardness is then estimated by the width 
of the scratch made, which is measured by a micrometer. 
The following comparative results were obtained, and 
are expressed in arbitrary units, which are inversely pro- 
portional to the measured breadths of the lines: Lead, 
168 ; tin, 234; copper, 398; zinc, 426; nickel, 557 ; soft 
steel, 765; glass, 1355; hard steel, 1375. 


In a paper recently read before the Engineers’ Society of 
Western Pennsylvania, on ‘‘ Iron and Steel Water Tanks,” 
Mr. W. C. Coftin stated that the most economical propor- 
tions for such were obtained when the height was equal 
to from two-thirds to the whole diameter. The height of 
settling tanks should be about a quarter the diameter. 
Stand pipes should have a diameter not less than one-tenth 
their height. The thinnest plates used in constructing 
such tanks or stand pipes should not be less than ,; in. 
thick, and the bottom plates should not be less than } in. 
to ;'; in. thick. Dipping the plates in a hot bath of 
asphaltum before shipping protects the material better 
than any other method of painting. In painting the 
tanks care should be taken to see that the paint is of 
such a consistency that it will not scale off. This can be 
ascertained by dipping a piece of painted iron in cold 
and in hot water, and also testing it by a hammer. 


In certain parts of America the roads are largely paved 
with brick, a specially hard and strong quality being 
used. In Columbus, Ohio, there are fifty miles of such 
pavement, and the city engineer, Mr. Joseph Kinnear, 
gives in the Engineering Record an account of the methods 
adopted in laying the brick. The foundation, he states, 
may be either broken stone or concrete. In the former 
case the greatest dimensions of the broken stone should 
not exceed 24 in. This is laid on the sub grade, and 
covered with sufficient sand to fill the interstices. This 
is rolled to a firm bed, which should be not less than 8 in. 
thick. When concrete is used, a thickness of 6 in. is 
sufficient. The bricks used are hard-burned paving 
bricks, of uniform size, and free from flaws, cracks, or 
breaks. They are laid on a bed of sand spread 2 in. 
thick on top of the foundation, and break joint at least 
2 in. They are thoroughly rammed to a bearing with a 
paviour’srammer weighing at least 75 lb., and the joints 
are then filled with coal tar cement or with a grout. 


The French naval estimates for the year 1894 contem- 
plate the laying down of no fewer than thirty-two new 
vessels of various types—viz.: Three first-class battle- 
ships, five second-class cruisers, one third-class cruiser, 
one seagoing torpedo-boat, five first-class torpedo-boats, 
four second-class torpedo-boats, nine torpedo launches, 
one second-class despatch vessel, and three gunboats. 
The battleships, which will be built two in. the dockyards 
and one by contract, will have a displacement of 11,000 
tons, and engines of 14,500 horse-power, giving a speed 
of 18 knots. The armament of each will be four 11.S-in , 
ten 5.5-in., six 3.9-in., sixteen 1.85-in., ten 1.45-in., and 
eight revolving guns. The second-class cruisers, one of 
be wt will be built in a Government yard and four by 
contract, are of two types. The first type, which is to 
include the vessels provisionally known as E4, E5, and 
E6, will be of 3990 tons displacement, 9000 horse: power, 
and 19 knots speed, carrying four 6.2-in., ten 3.9-in., 
fourteen 1.85-in., and four 1.45-in, quick-firing guns, 
The second type, which is to include the vessels pro- 
visionally known as G3 and G4, will be of 3800 
tons displacement, 9100 horse-power, and 19.25 knots 
speed, carrying six 6.2-in., four 3.9-in., eight 1.85-in., 
and twelve 1.45-in. quick-firing guns. These five 
vessels are improved Chasseloup- Laubats. The 
third-class cruiser, which .is to be built in a Govern- 


ment yard, will be a modified Galilee of 2300 tons 
displacement, 6600 horse-power, and 20 knots speed, 
carrying four 5.5 in., two 3.9 in., eight 1.85 in., four 
1.45 in. quick-firing guns, and four revolving cannon. 
The sea-going torpedo boat, which will probably be built 
by M. Normand, of Havre, will be a repetition of the 
Forban, which is now under construction, and will be 
of 3260 horse-power, and 30 knots speed. She will 
measure 144 ft. long. The first-class torpedo-boats will 
be of 80 tons displacement, 1350 horse - power, and 
23.5 knots speed. The second-class torpedo-boats will 
be of 53 tons displacement, 700 horse-power, and 20.5 
knots speed. The torpedo launches, which are in- 
tended to be carried on the deck of the new torpedo 
dépét ship Fondre, will be 62 ft. 4 in. long, dis- 
placement 14 tons, having engines of 210 horse-power, 
and being capable of a speed of 16.3 knots. It is expected 
that they will be built at Creusdt, where the plans have 
been prepared. The gunboats, of which particulars are 
not made public, are believed to be river gunboats for 
colonial service. 





CATALOGUES.—Messrs. J. Bagshaw and Sons, Limited, 
of the Victoria Foundry, Batley, have sent us a copy of 
the'r new catalogue of shafting, pulleys, hangers, and 
other power transmission plant. the catalogue is of con- 
venient size, is well illustrated, and the articles described 
are fully priced.—Der Maschinen Fabrik Oerlikon, of 
Zurich, have alco sent us a copy of their new catalogue of 
Drehstrom motors. The descriptions are unfortunately 

rinted in German, and so will be of limited value to 

nglish buyers. — Mr. Hans Renold, of Manchester, 
has issued a new illustrated catalogue of gear chains, 
of which he has long made a_ speciality.—Messrs. 
W. H. Bailey and Co., Limited, of Salford, have issued a 
catalogue of pee and hydraulic machinery, which they 
claim to be the most complete ever published. It certainly 
is very well got up, and contains nearly 400 pages of 
finely illustrated matter. A very full index enhances the 
value of the publication. 





Casines ror Evectric Marns.—Messrs. Doulton and 
Co. have brought out casings for electric mains, formed of 
highly vitrified stoneware. They contain a number of 
channels, of round or square section, into which the 
mains can be drawn as required. By building a number of 
these —- together, a conduit of large capacity can be 
constructed, and one that is both strong to resist street 
traffic and incapable of corrosion or decay. The usual 
length of the sections is 3ft., and several methods of 
jointing have n designed. In one form a mandril, 
having at one point a thick rubber sleeve, is slipped into 
the channel until the rubber stands in the joint 
between two contiguous sections. The rubber is 
then compressed by being screwed up endwise, until 
it completely fills the channel and holds the two 
parts fair and steady. An external cover of Portland 
cement will then secure the parts permanently. Accord- 
ing to another method, the ends of the casing, when 
brought together, are lapped round with a band of pre- 
pared canvas, and inclosed in a stoneware trough open at 
the top. The lower interior surface of the trough, before 
being placed in position, receives a layer of Portland 
cement, which is prevented from entering between the 
casings by the canvas band. The trough is then filled 
to its upper edge with cement. A reliable joint can 
by this method be conveniently and rapidly made. 
Stoneware junction boxes, with cast-iron lids, are pro- 
vided for connections and changes of direction. These 
new casings are full of promise, and are worth a trial. 





TRIAL oF A Davey Pumpina Encinr.—At a recent 
meeting of the Widnes Town Council, the engineer re- 
etn that a trial had taken place of the ‘ Benjamin 

rown” engine at the Netherley extension: The 
engine was designed by Mr. Henry Davey, M.I.C.E., of 
3, Prince’s-street, Westminster, and is a compound 
engine having 32-in. and 60-in. cylinders by 6 ft. 3 in. 
stroke. It works two sets of pumps. There is a pair of 
18}-in. diameter lift pumps in the boreholes, 6 ft. 6 in. 
stroke, and these pumps deliver the water into a sump 
under the engine-room floor, from which a double acting 
piston force-pump, 184 in. in diameter and 6 ft. 3 in. 
stroke, takes the water and forces it to the reservoirs. 
The final trial of the engine and pumps extended over a 
period of 4% hours. The engine was required by the 
pa tag to do a duty of 90 million foot-pounds of 
work on 1008 Ib. of steam, which is equal to 90 million 
foot-pounds on 112 lb. of coal, evaporating 9 lb. of water 
per pound of coal. The first measurement was continued 
for six hours, and the result was a duty of 112 millions. 
The second measurement was continued for six hours, 
on the second day, with a result of 109 millions duty. 
The third measurement was continued for three hours, 
on the third day, with a result of 106 millions, when 
the trial terminated. The contract speed of the engine 
was 11 strokes per minute and 2} million gallons per 
diem. The actual average speed, during the whole of 
the trial, was 12.45 strokes per minute pumping 2,566,000 
gallons per diem, or 14.4 per cent. in excess of the con- 
tract quantity. 

Results. 


Duty on 1008 Ib. of steam, or on 
112]b. of coal evaporating 9 lb. 
of water per 1 lb. of coal 

Indicated horse-power ... 


109.6 millions, 
230 
Pump horse-power oe --- 200 





Mechanical efficiency ... a. © 3 
Steam per indicated a ecadaaes 
per hour ... aaa «- «= wes. 
Steam per pump horse-power 
per hour oe ete wee BLO DD, 
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FIRST-CLASS PASSENGER CARRIAGE AT CHICAGO: PRUSSIAN STATE RAILWAYS. 
CONSTRUCTED BY THE EISENBAHNWAGEN UND MASCHINEN-FABRIK VAN DER ZYPEN UND CHARLIER, COLN-DEUTZ, GERMANY. 
(For Description, see Page 173.) 
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THE NAVAL MANGUVRES. 


Tue naval manceuvres for 1893 have been short 
and sharp, a state of affairs satisfactory to those en- 
gaged. In sham fighting, as in real fighting, it is 
the watching and waiting which men and officers 
hate; indeed, patience and perseverance are almost 
as great military virtues as courage and skill. The 
opposing fleets this year, as usual, have been 
divided into Red and Blue forces, the one to act on 
the defensive, and the other to be essentially the 
attacking force. The latter was the Red side, and 
was, on the whole, the stronger. Both forces were, 
however, divided into two fleets, and one of the 
Blue fleets was stronger than one of the Red, and 
the two Blue fleets, if united, were stronger than 
either Red fleet separately. The chief object of 
the Blue admiral in command, under these circum- 
stances, would manifestly be to unite his two fleets, 
and bring the Red fleets to action separately, over- 
whelming them thus in detail, whilst it is equally 
obvious that the Red commander-in-chief would 
strive to prevent this combination. 

The ultimate object of the Red side was to obtain 
command of St. George’s Channel, so that the seas 
might be open for an expeditionary force to be sent 
across it. The Blue side had also a number of tor- 
pedo-boats which the Reds had to destroy or put out 
of action before the seas could be deemed open. An 
important feature in the scheme of operations was 
that ships were not allowed to pass from north to 
south or south to north on the western coast of 
Ireland. To arrange for this prohibition, what was 
called a ‘‘ forbidden belt” was created, extending 
from the south-western corner of Ireland out across 
the Atlantic. As the two Blue fleets were situated 
respectively at Berehaven and Blackrod Bay, they 
had to make the junction by way of the narrow 
waters that separate Scotland and Ireland, known 
as the North Channel. The two Red fleets were 
conveniently situated at Lamlash in Arran and at 
Torbay respectively. The Reds were commanded 
by Vice-Admiral Fairfax and Rear-Admiral Sey- 
mour ; whilst the Blue fleet was commanded by 
Rear-Admiral Fitzroy, with Rear-Admiral Dale as 
second in command. 

For the purposes of the manceuvres certain ‘‘ tac- 
tical values” are given to different ships, and it by 
no means follows that because a battleship is 
heavily armoured and carries a powerful armament 
that she is more powerful, for manceuvre purposes, 
than an actually weaker sister. The total tactical 
value of the Red side was 179, whilst the Blue side 
had a value of 160. Special service vessels and 


468 | torpedo-boats had no “‘ tactical values ” assigned to 


them ; nevertheless, a torpedo-boat could put a 
battleship out of action if she could make a hit with 
her torpedo without being herself previously sunk. 
It should be added that a superiority of 12} per 
cent., or one-eighth, was required to be possessed 
for one side to claim victory over the other. 

It was not long after the time fixed for the out- 


| break of hostilities that the fighting began. The 


B squadron of the Reds left Lamlash at 10 p.m. on 
July 27, and early on the following morning the 


6 | old Rupert, unable to keep up the pace, and which 


had therefore dropped astern, was attacked by six 
torpedo-boats, of course of the Blue enemy. 
These boats attacked from the stern, and it is 
possible, therefore, that the claim that they were 
destroyed—‘‘ according to the rules’—may have 
been well grounded ; and here we meet the first 
instance of the very unsatisfactory feature that con- 
stantly arises in commenting on naval manceuvres 
before the official report is issued. In torpedo-boat 
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attacks—and the same thing applies, only in a minor 





degree, in nearly all operations of make-believe 
warfare—it is seldom that either side will acknow- 
ledge itself worsted, so that one has to take a great 
deal on trust. At any rate, shortly after six second- 
class boats attacked, this time from ahead ; but the 
Red fleet not only destroyed the whole flotilla, but 
‘thrice they slew the slain”—in some cases at 
least, for the number of boats claimed to have been 
sunk exceed the taleof theenemy. Torpedo-boats 
seem to have as many lives as cats, during peace 
manceuvres. A cruiser, however, appears to have 
been hit by a torpedo, but whether it emanated 
from a ‘‘ destroyed” boat or not, umpires alone 
can decide. All this occurred in narrow waters on 
a somewhat misty night, the squadron displaying 
the regulation navigational lights, but there was 
a moon which made the boats visible, and so put 
them at a considerable disadvantage. 

These small excitements were but a prelude to 
grander events to follow. During the afternoon 
of the same day, July 28, the main bodies of the 
two Red squadrons met near Cardigan Bay and 
joined forces, but, before they had quite taken 
their positions for steaming, they were enveloped 
in a thick fog. This was one of those fortunes, or 
misfortunes, of war, the possibility of which should 
make this country careful to be paramount at sea 
and a little over. Admiral Fairfax was extremely 
fortunate in effecting the junction before the fog 
came on, otherwise there would have been the very 
real risk of collision, and the more hypothetical 
one of the two squadrons mistaking each other for 
enemies. The fog lasted for about two hours, the 
combined fleet steaming on, and affording help to 
the torpedo-boats of the enemy by sounding the 
steam sirens and firing signal guns. The hornets 
of the sea did not fail to profit, for when the fog 
lifted suddenly the torpedo-boats were discovered 
right in the midst of the fleet. They were, of 
course, promptly ‘‘sunk,” but not before they had, 
so they signalled, torpedoed a battleship and a 
cruiser. The two hours’ fog, however, was respon- 
sible for far more serious consequences than even 
the loss of a battleship and a cruiser. 

The fog, though it favoured the Blues, as will 
appear later, did somewhat to upset Admiral Fitz- 
roy’s plans. He had made a forecast that the two 
Red fleets would endeavour to form a junction, 
somewhat in the manner they did, and he en- 
deavoured to bring about a junction of his own 
squadrons, so that they would meet Seymour’s 
vessels, over which they would have a sufficient 
advantage in points to give him the victory and 
virtually decide the issue of the war. It was not, 
however, until two o’clock on the morning of Satur- 
day, the 29th, that Fitzroy and Dale joined hands, 
the former having slipped by the combined Red 
forces in the fog just about the time the latter met. 
On Saturday morning the main bodies of both Red 
and Blue were in the neighbourhood of the Isle of 
Man. The Blue fleet then numbered 136 points, 
and at daybreak the rival fleets were in sight. A 
great naval battle was now imminent, and at 4 A.M. 
on the Saturday both fleets opened fire, passing 
each other within range. It would be useless 
to attempt to describe the manceuvres of the 
rival fleets, and it is doubtful whether the rules 
of the game were observed throughout. That 
is a point which the umpires will have to 
think out, endeavouring to disentangle intricacies 
by the light of such evidence as may be forthcom- 
ing. One thing is certain, that no make-believe 
can ever throw much light on what would occur in 
real warfare, even if umpires could be omnipresent 
and entirely wise. All are agreed, however, that 
as a spectacle the action was an entire success ; and, 
indeed, one could hardly imagine a grander sight 
than these splendid ships manceuvring against each 
other, and firing their big and rapid-firing guns. 
They might, however, have blazed away until they 
had burnt all the powder in all the magazines of 
Europe, and been no nearer a decision, for the 
issue wasa matter of strategical points, not of hard 
blows, and neither side had a sufficient balance of 
units to decide the matter. The rival admirals 
recognised this, and after a suflicient period of 
spectacle, agreed by signal to consider the affair a 
drawn battle, so that ‘‘Cease firing”’ was the order 
shortly after five o’clock. The two fleets, there- 
fore, went into port for twenty-four hours, accord- 
ing to the rules of the game; and so ended the 
battle of the Calf of Man. 

After these heroic proceedings we do not care to 
come down to the minor actions which followed ; 
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own side through neglect to display the private sig- 
nal, or how the same torpedo-boat put out of action 
another cruiser of her own side, the Melampus. 
There were various breakdowns, but nothing 
apparently of a very serious nature ; and here we 
think the value of these annual manceuvres is well 
shown. By them the ships are put toa high test 
under service conditions—not trial trip conditions 
—with the eye of the public upon them in the 
shape of certain very observant newspaper corre- 
spondents, only too anxious for an incident to add 
colour to their descriptions. In this connection we 
may notice another improvement which has been 
brought about by the introduction of naval 
manceuvres. When they were first started the 
reports that came through the daily press were 
sometimes absurd in the want of knowledge in 
naval matters they displayed. The whole business 
was naturally an enigma to them, and correspon- 
dents were dependent on what they were told, 
which was often not without a strong flavour of 
wardroom jokes at the expense of the innocent. 
No one is, however, more apt at gaining informa- 
tion than the journalist, and the best newspaper 
correspondents now send admirable accounts of the 
proceedings, while some go so far as to criticise the 
course taken by the admirals, or else patronise them 
with qualified praise. It must be altogether a novel 
sensation to these great potentates to find them- 
selves either picked to pieces or patted on the back, 

To return, however, to the proceedings of the 
fleets. Under the rules laid down, vessels put out 
of action were able to become fit for service again 
after twenty-four hours in port, so that the two 
fleets, which had been battering ‘each other so 
fiercely in the Irish Sea a few days previously, 
came together again in the neighbourhood of Holy- 
head on the morning of August 4. The Blue fleet 
was up to its full strength of 160 points, and it 
would therefore require a fleet of 180 points to de- 
feat it. The Red fleet, although including 28 vessels 
was nine points short of the required number, so 
there was nothing but another indecisive action to 
look forward to. There was, however, a chance 
for the Blues that some of the ships of the enemy 
before them might be sunk by having been “a 
viously torpedoed, and, indeed, the Red flagship, 
the Royal Sovereign, was claimed to have been so 
destroyed ; but in any case it would never do for 
British ships to come in the face of an enemy with- 
out burning powder, so at it the two fleets went. It 
was all over by ten o’oclock, in time for the com- 
batants to enjoy a somewhat late breakfast. What 
was the result of this second great fleet action can 
only. be decided by the umpires. 

There can never be finality in sham fighting ; in 
the present case, especially, we do not think that 
either side could be awarded the palm of victory, 
but if there is a choice to be given, we think the 
Blues might claim it. After the two Blue fleets 
joined, which they were enabled to do owing to the 
fortunate—for them—intervention of a two hours’ 
fog, the task of the Reds became practically an im- 
possibility. Of course, in real war a disparity in 
forces would soon be caused by the action of shot 
and shell, torpedo, or ram, for it would hardly be 
that the chances of battle would be distributed 
with an exactly equal hand. In sham fighting, 
however, one ship is as good as another, so long as 
she keeps blazing away, and so it must necessarily 
be. It is not, however, for these reasons that 
naval manceuvres should be decried ; and we need 
here only repeat the statement we have so often 
made, that the money spent on them is the best 
laid out in the service of all voted by Parliament. 

There is one bit of practice that stands out from 
the rest, and which is of more especial interest to 
our readers. The torpedo gunboats are said—as a 
rule—to haye been complete failures, more trouble 
than they were worth, apparently. They failed to 
catch the torpedo-boats, and were continually 
breaking down. It is our opinion that there has 
been too much of the big cruiser element in the 
design and execution of these vessels, The torpedo- 
boat has been a special growth, having a distinct 
origin, and having been cultivated by men who 
have devoted themselves to it from the first. To 
put the business into the hands of big vessel de- 
signers and builders is like attempting to scale down 
the engines of an Atlantic liner to fit a steam launch. 





ARBITRATION. 
Tue principles of arbitration are almost uni- 
versally accepted, the advantages recognised ; but 


unfortunately, when an occasion arises for the 
application, the parties directly concerned are too 
often in a mood which savours of the belligerent, 
with the result that even if no difficulties exist they 
are readily created. It is true that the thousand 
and one details are difficult of adjustment, and 
when there is little will there is less action. The 
time was when a contest could be waged to a bitter 
end without much loss. Itis only in comparatively 
recent times that it has become necessary to employ 
several advocates, with large retaining fees and 
refreshers, to present a case to the court in such 
a way as to win a verdict, and the press of business 
in the courts tends not only to increase the cost, 
but involves a state of indecision which is not at all 
conducive to the successful development or activity 
of an establishment. Moreover, the advance cf 
science, particularly in its application to the 
mechanical industries, has resulted in a great 
variety of technical points being involved in dis- 
putes. However learned the barristers and Queen’s 
counsel and judges may be, they can scarcely be 
said to have acquired sufficient skill within the 
precincts of the law courts or in Parliament to 
enable them to weigh aright the subtle questions 
underlying a dispute between a contractor and a 
client, and which may involve for its settlement a 
knowledge, say, of thermodynamics. The judges 
have themselves recognised their inability in the 
matter, and occasionally invite the co-operation of 
scientists of high standing to assist them in their 
decisions, as, for instance, in the case of the question 
of infringement of patent in connection with the 
Edison incandescent lamp. That being so, one 
can the more readily appreciate the advantages of 
arbitration. Again, Parliament has admitted the 
advantages, and in many private Bills the principle 
is recognised by the appointment of arbiters for 
settling disputes regarding the value of property to 
be compulsorily purchased for railways and other 
public works. 

As we have already pointed out, the difficulty in 
a more extensive application is in the arrangement 
of preliminaries, and every one interested in the 
point will welcome the constitution of the London 
Chamber of Arbitration, for voluntary references 
to arbitration, and for the arbitration of cases 
referred by courts of law or the judges. The 
Chamber may not be legally recognised, but the 
fact that it is organised by the Corporation of the 
City of London and the Chamber of Commerce is of 
itself sufficient to insure complete confidence in the 
arrangements. Each year a list of arbitrators is to 
be prepared, the nominations being by the Cor- 
poration, the Chamber, and ‘‘such other commercial 
associations and institutions as may be from time 
to time determined,” and the first list gives the 
names of about 1800 gentlemen under their pro- 
fessions, while reference is made to the ‘‘ special 
knowledge” possessed. Much depends on the 
status of the arbitrators insuring universal con- 
fidence, and certainly there is a large body from 
which arbitrators and umpires may be chosen. A 
large number of them are well known in their pro- 
fessions ; but it must be said also that in many 
cases names of eminent men are missing. The 
Institutions of Civil Engineers, of Mechanical 
Engineers, of Naval Architects, the Iron and 
Steel Institute, the Chemical Society, &c., were, 
we believe, approached, and requested to nomi- 
nate arbitrators; but we do not think with 
with any definite result. Prominent members of 
these well-known organisations are included ; but 
the profession generally might have more readily 
recognised the value of the arbitrators’ status if it 
was announced that their institution had been 
parties to the selection. The rules of the institu- 
tions would, however, in few cases we think, 
allow of this being done; but any case there 
should not be much difficulty in litigants find- 
ing ‘‘good and true men” in the list. The 
approval of the Court of Common Council hav- 
ing been given, the arbitrators are appointed 
for a year, and it would appear that only those who 
are thus acknowledged can be chosen by litigants. 
As to the qualifications, nominees must be British 
subjects, and must have been established in business 
in the metropolis for at least seven years, or they 
may be ship-captains, while the Corporation reserve 
unlimited powers, which insures the inclusion of 
men in the provinces. Of course insolvency, or 
felony, or misdemeanour, disqualify. Attendance 
on cases, even when chosen, is voluntary. 

Presuming that a clause has been inserted in a 





contract to the effect that all disputes which may 





arise are to be submitted to arbitration under the 
rules of the London Chamber of Arbitration, and 
that a dispute has arisen, reference is made to the 
Chamber, and at the same time selection is made 
by parties of one, two, or three arbitrators from the 
approved list ; failing which the Registrar of the 
Chamber will select. This Registrar, by the way, 
is the principal official, and must be a barrister or 
solicitor, and have practised in London for seven 
years preceding his appointment. When there are 
two arbitrators they choose an umpire, who may 
sit with them, or subsequently hear the appeal, the 
procedure being according to best practice. The 
proceedings are to be in private, witnesses may be 
examined on oath, and the award of a majority is 
sufficient and binding. The costs may be awarded 
at the discretion of the arbitrators, and it is interest- 
ing to note the amount of these. For the first 
hour of the sitting the arbitrators and umpire get 
two guineas each, and for each subsequent hour 
one guinea, the time occupied in preparing the 
award being included. The parties, however, may 
agree to higher fees, in which case the submission 
has to be endorsed. One guinea is to be paid for 
office fee. Witnesses’ fees are as at the High Court. 
If a settlement be come to after the arbitrators are 
appointed, they are paid as if for the first hour of 
hearing, although they may not have sat on the 
case, or for the time they actually did sit. If 
desired by the parties, a legal assessor may be em- 
ployed. He is to be a barrister of seven years’ 
standing, and appointed by the Corporation! His 
fee is three guineas for each day on which he is 
engaged for a period not exceeding three hours, 
and if it exceeds three hours, ten guineas. Any 
party to the case may be represented by barrister 
or solicitor, provided he gives five days’ notice to 
his opponent, and the fees are as in the High Court. 

It will, therefore, be seen that all the machinery 
is provided, and that if a dispute clause is inserted 
in the contract, any dispute arising need not cause 
friction, when it can be settled by experts ata 
small cost. If the points are not intricate, or easily 
expressed, a case may be “stated” instead of all 
the procedure of proof being undertaken; personal 
attendance will not then be required, and the 
arbitrators’ fees are not to exceed four guineas. 
We have referred to the desirability of decisions 
being given without undue delay. The arbitrators 
are required to make their award within twenty-one 
daysafter the signing of the submission, and this time 
is only to be exceeded in exceptional circumstances. 
The experiment, if such it can be called when the 
principle of arbitration is so frequently adopted, 
will be watched with extreme interest, and if the 
Chamber secures the confidence of the metropolis, 
there is no reason why similar arrangements should 
not be made in all important centres, not only for 
references by private parties, but by the law courts. 





H.M.S. ** THESEUS.” 

Tue Theseus is a first-class cruiser, one of the 
last ships of the Hamilton programme. She has 
been built by the Thames Iron Works and Ship- 
building Company at: Blackwall, and has just been 
completed in the Victoria Docks. Whatever 
mission fate may have in store for this war vessel, 
she has commenced her career by an act of charity 
and peace, which should, at any rate, make her a 
lucky ship. The Poplar Hospital is one of the 
hardest worked and most deserving charities of the 
kind in the metropolis, and the directors of the 
Thames Iron Works, in whose neighbourhood the 
hospital is situated, hit upon the happy expedient 
of opening the Theseus to the inspection of the 
public on payment of a certain sum, the proceeds 
going to the hospital. The vessel was accordingly 
open for inspection on Saturday and Monday last, 
the Lord Mayor taking part in the opening proceed- 
ings. It is to be hoped a very large sum has been 
netted for the hospital. 

The Theseus is 360 ft. long, 60 ft. wide, and has 
a mean draught of 23 ft. 9in., the displacement 
at this draught being 7391 tons. Like other ships 
of her class, she has no side armour, but the usual 
protective steel deck is worked in, the maximum 
thickness being 5 in. To protect the engine 
cylinders, which come above the water level, there 
is an inclined armoured breastwork of 6-in. 
steel. This is backed by 3 in. of teak and 1} in. 
of plating. The coal bunkers are arranged as 
usual, sv as to supplement this protection. There 
are eighteen main compartments, divided by bulk- 
heads, all of which can be made watertight by 
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closing the doors. The conning-tower is made of 
two rolled steel plates 12in. thick, another plate 
protecting the entrance. Each of the two con- 
ning-tower plates weighs 25 tons. On the poop, aft 
of the chart-house, there is a steel-plated torpedo- 
director tower, which is of oval section. On the 
main deck there are four search-light towers ; 
these are so arranged that they can be entirely 
closed by watertight doors, so as to isolate them 
from the deck, and thus prevent water entering 
the ship. The armament consists of two 9.2-in. 
22-ton breechloading guns, one on the poop and 
the other on the forecastle. These are mounted 
on the central pivot system, the arc of fire being 
240 deg.; the ammunition is brought up through 
the mounting. There are ten 6-in. quick-firing 
guns, throwing 100-lb. projectiles. Five are 
mounted on each side. There are eight 6-pounder 
quick-firing guns and eight 3-pounder quick-firing 
guns. In addition to these there are two 9-pounder 
field guns, and five .45-in. Nordenfeldt guns. This 
makes thirty-five guns in all. There are also four 
14-in. torpedo guns, two being fitted below water 
forward, and two above water aft. The under- 
water torpedoes are fired from the conning-tower, 
and those aft from the director-tower. There are, 
for the torpedo service, three Brotherhood air 
compressors, which work to 1700 lb. pressure 
to the square inch. The steering engine is 
placed aft, below the protective deck. Arrange- 
ments have been made for alternate methods 
of working the rudder. The gear can be changed 
from steam to hand gear in the usual way, but 
should the main steering screw of the gear become 
damaged, the connecting-rods of the crosshead on 
the rudder can be disconnected and attached to 
tackles provided for the purpose. These can be 
worked either by the handwheels or by the steering 
engine, the falls being led over a barrel. Should 
the engine be disabled, or the handwheel break 
down, the rudder can be actuated by the tackles 
direct, eye-bolts for luff tackles being placed in 
the bulkheads. In all there are five distinct methods 
of steering, so that as long as the rudder itself 
holds good, there are four alternatives if the main 
gearing is out of order. The steam gear will put 
the rudder from hard-a-port to hard-a-starboard in 
thirty seconds with the ship going at full speed. 
There is the usual helm indicator on the mast, of 
which we have heard so much lately in regard to 
the Victoria disaster. This, as most of our readers 
doubtless know, consists of a continuous wire 
rope, which winds over a barrel attached to the 
steering gear. Half-way up the mast, attached to 
the rope, is a flag on one side, and on the other 
there is a cone. As these ascend or descend, 
other vessels are able to tell whether the vessel’s 
helm is port or starboard. In action the steering 
can be done either from the hand-steering compart- 
ment below, or from a protected position forward. 

An ingenious arrangement has been introduced 
for ventilating openings to the magazines. In conse- 
quence of the hygroscopic properties of the new 
powder, it is desirable that places where it is 
stowed should be well ventilated. At the same 
time openings into magazines are not desirable, on 
account of danger in case of fire. In order to 
meet the case, a ventilating box, having a valve 
which can be easily closed, is placed on the maga- 
zine. This box is connected with the ventilating 
trunk, and, under ordinary circumstances, the air- 
way is open. There is, however, a ball which will 
form a valve to close the airway. A pipe leads 
from the upper deck down to this box, and, on an 
alarm of fire, it would be the duty of certain per- 
sons to at once pour water down this pipe. This 
water, entering the box, on the bottom of which 
the ball rests, would cause the latter to be floated 
up until it assumed a position closing the airway, so 
that there would be no danger of sparks being 
carried into the magazine by the ventilating cur- 
rent. Domestic ventilation in this ship, as in all 
of her class, is very perfect ; the main ventilation 
trunk is square in section, and is carried from end 
to end beneath the protective deck, going right 
into the fore peak and into the rudder compart- 
ment aft. Its cross-sectional area amidships is 
300 square inches, the dimensions being 30 in. by 
10in. It tapers at the ends to a sectional area of 
50 square inches. The branch pipes to the various 
compartments are circular in section. There are 


two 5-ft. ventilating fans for this trunk. Where 
the trunk passes through bulkheads there is a 
device for closing a slide door of the nature of a 
sluice valve in construction. 


As in the case of 








the closing apparatus for the magazine, this is 
worked by pouring water down a pipe, provided 
for the purpose, from the deck above. On 
the back of the valve or shutter there is a rack, 
and into this a pinion gears. The pinion is actuated 
by a lever, to the end of which is fixed a float, the 
float resting ina chamber. When it is desired to 
close the door from above, so as te shut off the 
opening in the bulkhead necessary for the passage 
of air, water is poured down the pipe from above 
and falls into the float chamber. This causes the 
float to rise, and, as it rises, it works the pinion, so 
starting the shutter or watertight door, which then 
falls the rest of its travel by its own gravity. In 
the steering compartment aft is kept a small 
portable hand fan, which is placed on acarriage on 
wheels. There are two of these fans, and they are 
used for ventilating any small compartments. The 
coal bunkers have a system of ventilation of their 
own, pipes being carried from them into the funnel 
casing, so that the circulation of air depends on the 
natural draught, due to the heat given off by the 
funnel. All openings in the protected deck are 
sheltered by double cofferdams, and the armoured 
hatches, with which the openings are fitted, are 
balanced so that they can be easily opened from 
below. 

The ground tackle consists of three 92-cwt. 
anchors, by Brown, Lennox, and Co., whilst there 
are smaller anchors of the ordinary Admiralty 
pattern. The windlass and capstans are by 
Harfield, and are suitable for 2}-in. cables. They 
can be worked by steam or hand. The windlass 
will work a cable at each of the two hawsepipes at 
once. The starboard and port cables can be veered 
and hauled at the same time, and the windlass and 
capstan will work together or independently. There 
is a hand-power capstan on the quarterdeck. There 
are fifteen boats, the largest being a 56-ft. vidette 
boat, a class of vessel that has taken the place of 
the old second-class torpedo-boat with advantage, 
being a much more useful although a heavier craft. 
There are two steam winches for handling the 
boats. The vessels of the Theseus class are titted 
with two pole masts, and are lightly rigged as fore- 
and-aft schooners. The chief use of the masts, 
however, is for signal purposes, and to act as crane 
posts, there being a large iron derrick on the main- 
mast for boat-hoisting purposes. For the supply 
of electric light there are three Siemens dynamos, 
each capable of giving a steady current of 400 
ampéres. They run at 320 revolutions a minute, 
and are actuated by Brotherhood engines, coupled 
direct. The current is 80 volts at terminals. 

The propelling machinery is by Maudslays, each 
set of engines being placed in a separate engine- 
room as usual. ‘They are of the ordinary inverted, 
vertical, three-cylinder, triple-compound type. The 
cylinders are 40 in., 59 in., and 88 in. in diameter, 
the stroke being 5lin. Ordinary double-ported 
slide valves are used, actuated by eccentrics in the 
usual way, solid bar link motions being used. The 
cylinders are supported in front by cast-steel 
columns, each engine of the set being indepen- 
dent of the other, so that each cylinder has its 
separate bedplate. The cylinders are, however, 
stayed to each other and to the engine-room bulk- 
heads. The main and auxiliary steam pipes are of 
copper, and are bound with wire. The shafting is 
of hollow forged steel. The crankshafts are in 
three pieces, and interchangeable. ach set of 
engines has a gun-metal air pump, 33 in. in dia- 
meter, worked by the low-pressure piston. There 
are two brass condensers, having 13,500 square 
feet of cooling surface, the steam passing through 
the tubes. For circulating water there are four 
centrifugal pumps, each capable of delivering 1000 
tons of water per hour. The usual interchangeable 
system of suction and delivery is adopted, so as to 
draw either from the bilge or from the sea, and to 
deliver into either condenser, asrequired. Forthe 
auxiliary engines there are twa horizontal brass 
surface condensers, having a cooling surface of 
1600 square feet. There are, for all purposes, eight 
single-ended boilers, each 16 ft. 2 in. in diameter 
and 9 ft. 10 in. long, having four corrugated steel 
furnaces of 3 ft. 7 in. mean diameter. The aggre- 
gate tube surface in all the boilers is 21,400 square 
feet, and the fire-grate surface 855 square feet. 
The working pressure is 155 Ib. to the square inch. 
The designed coal bunker capacity is 1000 tons, 
although, we believe, there is room for more than 
this quantity. The usual closed stokehold arrange- 
ment for forced draught is fitted, there being 
eight forced-draught fans, each 5 ft. 6 in. in dia- 


meter. The fresh-water distillers and evaporators 
for domestic purposes have a combined capacity of 
540 gallons of fresh water per hour. 

It is satisfactory to find that the Thames can 
still turn out warships of the highest class. In 
naval engines the metropolitan river still holds 
her own, but for big war vessels the London dis- 
trict—once so great a centre of iron shipbuilding— 
has now to depend on the Thames Iron Works 
alone, there being no other establishment which 
at present builds large craft of this nature, 
although in the smaller vessels of the Navy the 
firms of Thornycroft and Yarrow put the London 
district in the foremost position. The existence of 
the Thames Iron Works is really a matter of 
national importance, it being highly desirable that 
yards capable of building large warships should be 
distributed over the country. Were it left to com- 
mercial considerations alone, doubtless the building 
of big ships would leave the southern part of the 
kingdom in favour of the north, but for strategical 
purposes it is necessary that there should not be 
concentration of building yards in any one part of 
the kingdom. Within recent times the Thames 
Iron Works has built the Benbow, Sans Pareil, 
the Blenheim, the Grafton, and the Theseus ; 
whilst it will be remembered that our very first 
ironclad, the Warrior, was launched from the 
famous slips at the mouth of Bow Creek. Another 
vessel which will become historical, although still 
in active service, was constructed at this yard. 
The Himalaya, we are reminded, has just com- 
pleted her fortieth year of service, having been 
Jaunched at Blackwall on May 28, 1853. She 
was built for the P. and O. Company, but the 
vessel proved a most valuable accession to our 
national resources at a time when they were put to 
some strain. The length of the Himalaya is 340 ft. 
between perpendiculars, her breadth 46 ft., and 
her depth to the top of the keel 34 ft. 4in.; the 
load draught is 20 ft. 6in. The displacement is 
4392 tons. The engines are of 2600 horse-power, 
and were constructed by the historic firm of Penn. 
Thespeedis13.9 knots. These figures seem moderate 
enough in the present day, but those of our readers 
who can carry their recollection so far back will 
remember how ambitious a step was then considered 
to be embodied in the design of the Himalaya, and 
it was thought that the P. and O. directors had 
altogether overstepped the limits of prudence. 
Commencing with the Himalaya, no less, we are 
told, than sixty-five vessels have been built by the 
Thames Iron Works for the British Admiralty. 
The total displacement of them is 113,243 tons. 
Sixty-eight vessels have also been built by this 
firm for foreign Governments, with a total dis- 
placement of 75,000 tons. These are all naval 
vessels, but in addition to them 696 ships have been 
constructed for the mercantile marine. 





THE AWARDS MUDDLE IN CHICAGO. 


SrncE writing last week on the troubles and 
vexations that beset the experts who reported 
themselves in Chicago towards the middle of July, 
and placed their services at the disposal of the 
Exposition authorities to judge exhibits, we have 
received copies of the Chicago Tribune, dated 
July 25, which fully confirm the views we 
expressed, as will be seen from the following 
extracts : 


**In John Boyd Thacher, acting chairman of the Com- 
mittee of Awards, the Columbian Exposition has its evil 

enius. If Mr. Thacher manages to hold the fort, the 

nited States will be able to show the nations of the 
earth the curious spectacle of a World’s Fair without com- 
petitive exhibits. Dr. Richter, who succeeded Privy 
Councillor Wermuth as executive commissioner of the 
German Government, said yesterday that if Mr. Thacher 
did not instantly abandon his policy of red tape and 
obstruction in directing the business of the awards 
juries, he would feel obliged to withdraw Germany’s 
magnificent exhibits from competition. The German 
jurors who reached Chicago more than a week ago, pre- 
pared to plunge at once into their duties on the awards 
juries, have not yet been permitted to begin their work. 
Their time is valuable, and their stay in Chicago is neces- 
sarily limited. They say that, under Mr. Thacher’s 
system, they do not believe the awards juries can be 
through their work by next Christmas. 

“Dr. Richter said yesterday: ‘Mr. Thacher’s 
method is impractical in every sense, and contrary to 
the custom at all former expositions. or example, 
exhibitor X, an American jeweller, is to have one juror 
for necklaces, one for brooches, one for table-spoons, one 
for tea-spoons, &c. This system will never do. It will 


drag the jury work out until the end of the Fair, and 





even then it will not be finished, for if, when these single 
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jurors report to their committee, the latter does not 
agree, the work will have to be done over again... .’ 

‘* A German Government officer, who was a juror at 
the Philadelphia Exposition, says the whole Thacher 
system is ridiculous and entirely worthless. 

‘**Tn Philadelphia,’ he said, ‘everything worked 
smoothly, and we were through with our work in a few 
weeks. The committees there consisted of five and six 
jurors working together, and their decisions were final.’ 

‘German Government architect Zaffe, of the German 
Commission, who is also detailed to jury work, condemns 
the system, and thinks no good will result from it. He 
explained that, according to Mr. Thacher, for instance 
a perfumery exhibit will be judged by a number of special 
jurors, one for eau de cologne, one for hair oil, one for 
soap, and another for pomade—in fact, a juror for every 
article which belongs to one branch of industry. 

“Fifty thousand exhibitors are represented beneath 
the roof of the great Manufactures Building, Some of 
them have displays worth millions; others have spent a 
few dollars only in contributing to the tremendous total 
that represents the wealth and genius of the world, Two 
hundred judges are to determine the specific points of 
excellence in each of the 50,000 exhibits. The exhibit 
that is worth 100,000 dols. will be inspected and reported 
upon by a single judge, and the exhibit that cost 10 dols. 
will receive liketreatment. In the three months to elapse 
before the Fair closes each judge has to receive his assign- 
ment from John Boyd Thacher, make his examination of 
the exhibit demanding his attention, present a report of 
his finding to the entire jury for its approval or rejection 
as the case may be, the jury making its final disposal of 
the report, should it be confirmed, by sending it to the 
Executive Committee on Awards. 

‘* By this circuitous method 50,000 exhibitors are hop- 
ing to obtain medals and diplomas. The 200 jurors are 
beginning to wonder whether they can measure the length 
of the red tape that runs out of John Boyd Thacher’s 
office in time to see the hopes of the exhibitors realised, 
and also do themselves justice in the tremendous task 
before them. 

‘* The conscientious judges have been striving vainly 
to do a full day’s work ever since they perfected the 
organisation of the jury, more than a week ago. Yester- 
day they listened to the statement of their president, Mr. 
H. I. Kimball, that each of the 50,000 exhibits in the 
department of manufactures would have to receive the 
inspection of a single judge, and some of the judges at 
once began to figure out how much time would be required 
for the work. 

‘* They found that each judge would have to write 250 
reports, and one judge jumped to his feet and declared 
that at the present rate of progress the work: of the jury 
would not be finished inside of seventy days. President 
Kimball’s statement was made for the evident purpose 
of impressing the judges with the necessity of wasting no 
time.” 

Probably every effort will be made by the jurors 
to make the best of a bad business, and proceed to 
the work of making awards as quickly as possible, 
but itis quite certain that if, to some extent, a pre- 
tence be made of adhering to the elaborate system 
prescribed, in order to save appearances, the 
juries will do the work their own way, or will not 
do it at all. In this way only can the Exposition 
authorities be extricated from the dilemma in which 
they find themselves. 





NOTES. 

Rernrorcine SteaM PiPEs. 

Ir has been proposed more than once to reinforce 
copper steam pipes by shrinking steel rings around 
them. Theory, however, shows that unless these 
rings are very closely spaced the pipe may actually 
be weakened by their presence, and the correctness 
of this view was borne out by a series of careful 
experiments made on this point by Commodore 
George W. Melville, chief of the Engineering 
Bureau of the United States Navy. Comparative 
tests by him between plain and reinforced pipes 
showed both to fail at practically the same pressure. 
In the Italian Navy the plan of reinforcing the 
pipes with wire has definitely been adopted, and is 
described by Mr. Nabor Soliani in the ‘‘ Revista 
Marittima.” The practice isto serve the tubes 
over with one or more layers of closely laid metal 
wire, wound on under tension. Up to about 8 in. 
in diameter, drawn tubes are used without rein- 
forcement. Above this diameter, however, the 
tubes are made out of copper sheets by brazing in 
the usual way, and are then wrapped round with a 
close spiral of copper or Delta metal wire. This 
method of reinforcement is only considered appli- 
cable to straight tubes, and, accordingly, these 
only are used, gun-metal castings being adopted 
at the elbows and bends. The wire is of sufficient 
section to carry the full steam pressure indepen- 
dently of the strength of the tube; the latter is, 
however, made strong enough to stand the usual 
hydraulic test before the wire is put on. The re- 
inforcement is made up with two or three inde- 
pendent spirals, so that if one wire breaks the tube 
is still held up to its work by the others. The ends 








of these separate spirals are fixed independently to 
the flanges. The tension at which the wire is 
wound on is about 1} tons per square inch. 


THe Fastest Pappie STEAMER AFLOAT. 

Some time back (ENGINEERING, May 26, 1893) 
we referred to an unfortunate accident to the 
Marie Henriette, a new paddle steamer, built by 
the Société Cockerill, of Hoboken, near Antwerp, 
for the Belgian Government, and destined for the 
Ostend-Dover service. On running her trial one 
of her wheels collapsed, bringing the trial to an 
abrupt conclusion. Since then the necessary re- 
pairs have been made, and last Saturday the boat 
was again run over the measured course on the 
Clyde, this time without mishap, and attained a 
mean speed of 22.2 knots. The runs were as 
follows : 


Time. Speed. 
min, sec. knots 

ie 36 OD 22.724 
Ey. 38 1 21.57 
TIT. 35 61 22.86 

IV. 37 54 21.636 


The steam pressure was 7.8 atmospheres, and the 
revolutions 53 per minute. The considerable dif- 
ference in the respective runs is largely due to the 
very unfavourable weather, which almost led to the 
postponement of the trials till a more favourable 
occasion. The mean speed attained is fractionally 
better than that of the sister boat Leopold ILI., 
built by Messrs. Demny, of Dumbarton, the trials 
of which were described in our issue of April 14 
last. The mean of the four runs in that case 
was 22.16 knots, so that Messrs. Denny have 
now lost the palm of speed, which has—tem- 
porarily, let us hope—crossed to the Continent. 
Perhaps a still better gauge of the capacities of the 
new boat than the official trial is the record of a 
preliminary private trial made at the end of her 
voyage from Antwerp, after a run of 55 hours. In 
this case the boat attained a speed of 21.964 knots, 
the fuel being briquettes, and the engines and 
boilers being naturally not in their best trim. The 
speed attained in the oflicial trial entitles the 
builders to a premium of 40001. over and above the 
contract price. We shall shortly publish full par- 
ticulars and illustrations of this remarkable boat. 


HistoricAL DYNAMOS AT THE COLUMBIAN 
ExPosiITION. 

The Electricity Building contains four machines 
which are of special interest to the student of 
dynamo-electric machinery. They are interesting, 
not because of any novelty, but precisely on 
account of their antiquity. We may call them 
antique, though built scarcely twenty years ago. 
But those twenty years form an epoch in the de- 
velopment of electrotechnics. The machines in 
question had their day of usefulness and honour ; 
at the Columbian Exposition they are valuable as 
showing, by way of contrast with their successors in 
the electric field, how rapid and substantial has 
been the progress effected since the Centennial 
Exposition of 1876. One of this historical col- 
lection is called the ‘‘First Dynamo,” as it claims 
to be the first machine constructed and practi- 
cally operated in the United States. It was built 
by Mr. Wallace in 1873, and exhibited by him 
at the Centennial. It is of the magneto type. 
A second member of this group is called the 
‘* Anthony Gramme ” dynamo. It was constructed 
by the Department of Physics of Cornell Uni- 
versity, in 1874, from designs made by and under 
the supervision of Professor William A. Anthony. 
For some time it was used in lecture experiments 
in lieu of a large Grove battery. It was shown at 
the Philadelphia Exhibition, where it attracted 
some attention. Since that time, it was used to 
light up the college campus, and latterly has been 
turned to account as a motor in the machine shops 
of the university. Its capacity is estimated at 4.4 
kilowatts, or 6 horse-power. The third was christened 
the ‘‘Centennial” dynamo. It was built in 1875 by 
Mr. Wallace at Ansonia, and used at Philadelphia 
to feed lights in the Machinery Hall during the 
whole period of the Exhibition. The fourth and 
last bears the classical name of the ‘“‘ Telemachon.” 
It is said to be the first dynamo made in the 
United States with an armature built up with 
laminated iron plates. It was fitted up in the Ma- 
chinery Hall at Philadelphia, where it was used in 
experiments illustrating the transmission of power. 
In another part of the Electricity Building we 
found a small Gramme machine which claims to be 
the first of its kind. This must be a mistake, as the 
original Gramme described in ENGINEERING, vol. 


xii., page 67, was of a totally different build. 
The attention of the Gramme people has been 
called to the inaccurate character of the informa- 
tion conveyed by the printed card hanging from 
the commutator of the machine ; a simple adjective 
is all that is necessary to prevent misapprehension. 


Luioyb’s Returns oF VeEssEts Lost at SEA. 

The returns of Lloyd’s Register for the quarter 
ended March 31, 1893, show that a total of 293 
steam and sailing vessels, with an aggregate tonnage 
of 181,582 tons, were lost in that period. Of this 
total 216 vessels, with a tonnage of 99,282, were 
sailing ships, the remainder being steam tonnage. 
The merchant marine of Great Britain would from 
these returns appear to be considerably better 
equipped than that of other nations, as in only one 
instance is the percentage of tonnage lost to tonnage 
owned less than in the case of Great Britain, and in 
this instance, that of Holland, the total tonnage 
owned is but 442,071 tons, which is too small an 
amount to allow of a fair average being deduced 
from the returns of one quarter only. But of a total 
of 6227 steamships, with a gross tonnage of 
9,028,258 tons, Great Britain lost 31 vessels, aggre- 
gating 43,454 tons, a percentage of .50 on the total 
number owned, and of .48 on the tonnage. The 
only other large owners of steam tonnage, viz., 
Germany, France, the United States, and the 
British Colonies, lost a much larger percentage than 
this, France being by far the worst, as her losses 
were 1.3 per cent. of the vessels owned, and 1.15 
of her tonnage. The most fruitful source of loss 
has, as usual, been wreck, which was accountable 
for the destruction of no less than 40 vessels out of 
a total of 77. Collisions were responsible for the 
loss of 14 vessels, whilst 7 foundered. Coming to 
sailing tonnage, one is struck by the large number 
of boats belonging to the British Colonies included 
in the losses under this head. Out of a total of 
1678 vessels, with a tonnage of 708,149, the British 
Colonies lost 36 ships, aggregating 14,528 tons, a 
percentage of 2.14 as compared with the total 
number owned, and of 2.05 as compared with the 
total tonnage. Out of nearly double the number of 
ships, the United Kingdom lost only 29, or .93 per 
cent of the total number owned, and .54 of the 
total tonnage. It appears that the average size of 
the sailing fleet of the United Kingdom is much 
larger than that of other nations, being 816 tons, as 
against 471 tons in the case of the United States, 
482 tons in that of Norway, the two largest owners 
of sailing tonnage after Great Britain. In our 
colonies, who come fourth on the list, the average 
size of sailing ships is 422 tons, and in the case of 
France it is 308 tons, in spite of the fact that some 
of the finest sailing ships in the world belong to that 
country. Asin the case of the steamers, wrecks 
were accountable for far the greatest proportion of 
the total lost, viz., 117 out of 216. Thirty boats 
were abandoned at sea, 21 were reported missing, 
and 8 were lost by collision and 7 by burning. 


CanapiIaAN Paciric Rattway. 

This important undertaking is making steady 
progress not only in the development of its system, 
but also in the amount of revenue which it acquires 
year by year. The gross receipts last year were 
21,409,352 dols., as compared with 20,241,096 dols. 
in 1891, 16,552,529 dols. in 1890, and 15,369,138 
dols. in 1889. The working expenses last year 
were 12,989,004 dols., as compared with 12,231,436 
dols. in 1891, 10,252,828 dols. in 1890, and 9,241,302 
dols. in 1889. It follows that the net revenue of 
the company last year was 8,420,347 dols., as com- 
pared with 8,009,660 dols. in 1891, 6,299,700 dols. 
in 1890, and 6,127,136 dols. in 1889. The Cana- 
dian Pacific was guaranteed a minimum dividend 
of 3 per cent. per annum for ten years by the 
Canadian Government, This guarantee was given 
in August, 1883, and it accordingly expires in 
August, 1893. The success which has attended 
the undertaking is reflected in the fact that, quite 
irrespective of the Government guarantee, the 
system earned in 1892 rather more than 5 per cent. 
upon its ordinary stock, while an available surplus 
has been accumulated, amounting to rather more 
than two years’ ordinary stock dividends at 5 per 
cent. per annum. It takes 3,250,000 dols. per 
annum to pay 5 per cent. per annum upon the 
ordinary stock, and the surplus at the close of 1892 
stood at 6,923,531 dols. Considering that the 
company’s lines traverse what were ten years since 
little more than wilderness districts, and which are 
even now but thinly inhabited, this must be re- 








garded as a remarkable result. It is to some 
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extent due to the fact that the company received a 
valuable grant of land from the Canadian Govern- 
ment, inaddition toa cash subsidy of 25,000,000dols. ; 
bonuses were also received from sundry provinces 
and municipalities to a further extent of 522,358 
dols. The actual cost of the system to the close of 
1892 was 164,940,558 dols., to which should be 
added 16,884,776 dols. for equipment. The length 
of line worked last year was 6015 miles, as com- 
pared with 5766 miles in 1891, 5564 miles in 1890, 
and 5029 miles in 1889. It should be further ob- 
served that at the close of 1892 the company had 
expended capital totheextent of 3,486, L69dols. upon 
steamers running to China and Japan. This steam- 
ship line, it may be observed, has fully justified the 
expectations of the directors. The greater part of 
the company’s lines having been constructed in 
1882, 1883, and 1884, and the ordinary life of the 
timber used as sleepers being from six to nine 
years, renewals of timber in the permanent way have 
involved a heavy charge since 1890. By the end of 
1893 only a small percentage of the original timber 
willremain, and renewals are then expected to fall to 
amoderateaverage. Nofewerthan 551 timber bridges 
were replaced last year by masonry or iron, or by 
earthen embankments ; the improvement or replace- 
ment of 99 other bridges was also commenced in 
the course of 1892. The ratio of the working ex- 
penses to the traffic receipts last year was 60.67 
per cent., as compared with 60.43 per cent. in 1891, 
61.94 per cent. in 1890, and 60.04 per cent. in 
1889. The improvements which are being carried 
out in the roadway and bridges will, it is expected, 
have the effect of reducing the ratio of the working 
expenses to 55 per cent. The company contem- 
plates the construction of an additional grain ele- 
vator, with a capacity of 1,500,000 bushels, at Fort 
William, and another, with a capacity of 800,000 
bushels, at Winnipeg. The directors consider that 
large additions must be made to the company’s 
wharves at Vancouver, and to the terminal facilities 
provided at Montreal, Toronto, and other points. 
They further consider that the company’s system 
of telegraph should be extended to a number of 
more or less important points not yet touched. 
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A Text-Book of Coal-Mining, for the Use of Colliery 
Managers and others. By Herpert W. HuvGHEs. 
London : Charles Griffin and Co., Limited, 1892. 

Most books on coal-mining hitherto published 
have been open to one of two objections : they were 
written either by practical men, familiar with the 
details of actual working, but with no great scientific 
knowledge ; or by men of considerable scientific at- 
tainments and theoretical knowledge, but lacking in 
practical experience. Mr. Hughes has the advan- 
tage of bringing to his work both the practical ex- 
perience and the theoretical knowledge necessary 
for the writing of a thoroughly good book. He was 
a distinguished student at the Royal School of 
Mines, and has had a wide and varied experience 
as manager of the extensive collieries of the Earl 
of Dudley. To these qualifications he adds a com- 
plete knowledge of the literature of the subject, 
and a personal acquaintance with the actual work- 
ing of the chief collieries of Great Britain and the 
Continent. His aim has been ‘‘ to supply a text- 
book of moderate dimensions giving all the infor- 
mation with which the student and the practical 
miner should be familiar,” and the book is a model 
of what such a work should be. It is clearly 
written, although without pretensions to a finished 
literary style, and is copiously illustrated, the 490 
illustrations introduced having been specially 
drawn for the book. Many of these are from 
actual working drawings, and are of the practical 
kind which shows all essentials without over- 
elaboration of details. To each of the 14 chapters 
into which the book is divided has been added a 
carefully selected list of memoirs in which fuller 
information on the subject can be sought, and this 
novel feature will be invaluable to the mining 
engineer and student, and should be considered 
essential to books of this kind. A very full index 
completes the volume. 

In his preliminary chapters, Mr. Hughes deals 
briefly and concisely with the geological principles 
and definitions involved in coal-mining, the method 
of formation and the classification of coal, and the 
estimation of its commercial value. Notwithstand- 
ing the dictum of the judge in the Torbane mineral 
case, that a scientific definition of coal is ‘‘impos- 








sible,” Mr. Hughes ventures to give one. It is 
that coal ‘‘ is a solid stratitied substance capable of 
undergoing combustion in contact with oxygen, not 
containing sufficient earthy impurities to prevent 
its being applied as a source of heat in furnaces and 
fireplaces, and varying in colour from brown to 
black.” Excellent chapters then follow on the 
search for coal, breaking ground, sinking and 
tubbing shafts, preliminary underground opera- 
tions, methods of working coal, haulage, winding, 
pumping, ventilation, lighting, surface works, and 
the preparation of coal for the market. In this 
portion we get not only clear descriptions of machi- 
nery and methods, but very many interesting par- 
ticulars and practical hints and suggestions from 
Mr. Hughes’s own experience. 

In discussing the various methods of boring, the 
author somewhat severely criticises the diamond 
drill, which he considers quite useless for soft 
strata like coal, because it breaks off the core and 
grinds it to powder, its indications being ‘‘ scarcely 
better than those of ordinary boring.’’ We do not 
think this objection will apply tothe later methods 
of diamond drilling, and there can be no doubt this 
method has an enormous advantage over all others 
in the extraction of a core which enables an almost 
complete section of the strata passed through to be 
built up. We believe it is a mistake to describe 
the Sperenberg bore-hole as one made with rigid 
rods, this method having been used for the first 
1000 ft., and a rope used to finish the hole. 

In the section on contracts for breaking ground 
Mr. Hughes gives an interesting instance of the 
application of scientific knowledge to practical pur- 
poses. In one of the collieries under his charge 
numerous intrusions of basaltic rocks are met with. 
‘* A sample of every intrusion is kept, and labelled 
with the price per yard paid for driving through it, 
and in addition a microscopical section is cut from 
the specimen. When other intrusions are met 
with, a piece is broken from each of them, and a 
section cut and carefully compared with other 
pieces and sections, of which the price is known. 
From this comparison the price to be paid to the 
workmen is found.” 

The author ably discusses the transmission of 
power for breaking ground, and concludes that only 
compressed air and electricity are admissible for 
this purpose, steam and water being objectionable 
in the workings, and wire ropes inapplicable. He 
is very hopeful that electricity will supersede com- 
pressed air both for power drills and coal-cutting 
machinery, the facility with which power can be 
carried about by this medium, and the small cost 
of up-keep, placing it far ahead of all other systems. 
The risks of explosion by sparking at the motors 
are, inhis opinion, very much less than are usually 
supposed, and can be practically overcome by good 
ventilation and the use of proper safeguards. The 
great desideratum is an eflicient alternating current 
motor. 

Apart from the diminished risk to life from falls, 
Mr. Hughes shows that the use of coal-cutting 
machinery is more efficient and more economical 
than hand work. The yield of round coal is 20 per 
cent. greater, and the total cost of coal-getting is 
reduced by about 1s. per ton in a 3-ft. seam, and 
1s. 6d. per ton in a seam 18 in. thick. Discussing 
the proposed prohibition of blasting, Mr. Hughes 
insists that with careful supervision and good 
ventilation accidents can be prevented, while loss of 
life may be entirely avoided by firing all shots 
simultaneously by electricity from the surface when 
all workmen are out of the pit. As to the economy 
of blasting there seems very little doubt ; two 
months’ work at Podmore Hall Colliery, one with 
and one without powder, showed that the quantity 
was 24? per cent. less without powder, while the 
total increase of cost was 1s. 24d. per ton. 

On sinking and tubbing shafts the author is par- 
ticularly clear, but he might with advantage have 
given a fuller account of Triger’s method of sink- 
ing through quicksands and water-bearing strata. 

In dealing with the driving of main roads in pre- 
liminary operations, we get another excellent 
example of the original matter Mr. Hughes has 
introduced into his book. An experiment made in 
1888 clearly demonstrates the advantage of the 
introduction of soft material as packing between 
brick arches and the superincumbent strata. Two 
successive lengths of 7-ft. arch were built, one 
18 in. thick packed with a foot of sand, and the 
other not less than 18in., but made solid; the 
latter was crushed, and had to be taken out in a 
year ; the former is still in, and does not show a 





crack. The packing seems to distribute the pres- 
sure and prevent local crushing. 

On haulage Mr. Hughes can speak with peculiar 
authority, since he has every system in actual use 
in the various collieries under his charge. He says 
the one which stands pre-eminent is undoubtedly 
the slow-moving endless rope with tubs attached at 
regular intervals, the cost of this in some collieries 
being as low as 0.2d. per ton per mile. But out of 
main roads horses are absolutely necessary, and 
the arrangements for stabling, feeding, &c., are 
fully and carefully given by Mr. Hughes. 

The chapters on winding, pumping, ventilation, 
lighting, surface works, and the preparation of 
coal for the market, fully maintain the high 
standard set in the early portion of the book, and 
leave very little to be desired. 

The only serious defect we notice throughout 
the book is the omission of full particulars of the 
precautions to be taken in approaching known or 
probable pent-up water in old workings. So many 
serious accidents have occurred through neglect of 
these, that the necessary information should have 
been given, and we hope it will be included in 
future editions of this excellent text-book. The 
value of the book would be still further enhanced 
to the student if a supplemental chapter on the 
practical working of the Mines Regulations Acts 
were added. 

The book is of an eminently practical character. 
The mining student will find theoretical consider- 
ations clearly and accurately dealt with ; but to him 
and to the practical miner its chief value will be 
that in it the details of general colliery work have 
been fully described, on the ground that 
‘collieries are more often made remunerative 
by perfection in small matters than by bold 
strokes of engineering.” 





The Practical Brass and Iron Founder’s Guide. By JAMES 
Larkin. London: E.andF.N. Spon. 1892. 

It is generally understood that in a technical 
‘*guide” the subject matter should be treated in 
a full and distinct manner ; and when such a guide 
has been written by a practical man, we rather look 
for precise information in it. In the preface to 
the book bearing the above title we are informed 
that the world “‘ groans under a load of new publi- 
cations,” nevertheless the author felt such sym- 
pathy for the bewildered seeker after knowledge 
that he set about the task of publishing what he 
himself had collected, including ‘‘much informa- 
tion gleaned in the field of experience and from 
the arcana of science.’ The first edition has been 
some years before the public, and has now been ex- 
hausted, so the present one has been made, and it 
claims to contain ‘‘new and important matter 
added, whilst some matter has been eliminated as 
being out of date.” 

It is a pity that the dual process of addition and 
elimination has not been carried further, or else 
that the author had not given another name to his 
work, for it now consists very largely of cuttings 
from various scientific papers, many quite out of 
date, though some contain much useful matter. 
Besides these cuttings, there are a few chapters 
upon subjects of interest in connection with found- 
ing, as well as a large collection of recipes from all 
manner of sources, many of which, indeed, are 
very useful, whilst others are good, but numbers of 
them are chiefly interesting to-day as records of the 
deplorable state of practical science in the past. 
Whilst it must be remembered that the workman 
with limited opportunity for study requires a very 
different mode of presentation of facts to him to that 
suitable to the student possessing more leisure, still 
it does not necessarily follow that his books should 
be written in the technical language of a century 
ago, and with all the crudeness of the popular 
science of that time. On the contrary, there is all 
the more need that bocks for practical men should 
be as perfect as it is possible to write them. 

The author deals first with some of the pro- 
perties common to metals and alloys, and gives a 
table of specific gravities, melting points, and 
equivalents. The table itself was doubtless com- 
piled at a time when neither the specific gravities 
nor the melting points of many cf the metals were 
known, and when many metals now in common 
use were chemical curiosities; the equivalents 
given are those that were in use in the early part 
of this century. As an instance of the confusion 
seen throughout the pages of the book, this table 
is, without any explanation, followed by the tables 
taken from Mallet’s work cn the copper-tin and 
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copper-zine series of alloys, in which the atomic 

weights now in use are adopted. 

The work ef Pouillet forms the basis of the 
author's remarks upon the electrical conductivity 
-of metals, and one looks in vain for even Matthei- 
sen’s results. Further on in the book we read 
that ‘‘steel and wrought iron cannot properly be 
fused by heat,” a statement that was only true 
before the advent of regenerative and of petroleum 
furnaces. In another part of the work, however, 
we discover some of the late Mr. A. L. Holley’s 
remarks about the production of steel castings ! 

Again, the best way of obtaining pure copper, 
‘‘where extreme purity is an object,” is said to be 
by precipitation upon iron from a nitric acid solu- 
tion, whilst the method of electrolysis employing 
a sulphate of copper solution is not mentioned, 
although it is so widely adopted. It is not stated, 
moreover, that the precipitated copper requires 
further metallurgical treatment before it can be 
utilised. 

Towards the end of the book we read, with 
reference to experiments upon the strength of cast 
iron, that ‘‘the most recent and reliable are those 
of Mr. E. Hodgkinson, the English experimenter.” 
This is somewhat too much behind date to be 
allowed to pass without protest. 

Foundry practice is very scantily treated; a 
chapter is given upon bell-founding, and another 
on bronzes, though in the latter phosphor bronze 
is spoken of with as much as 4 per cent. of phos- 
phorus! One looks in vain for the proper treat- 
ment of such subjects as loam or of greensand 
moulding, or, indeed, of practical ironfounding at 
all. 

However, there is some good and useful matter in 
the book, but it needs much better arrangement, and 
to be brought up to date. At present one has not 
to go beyond the catalogue of Messrs. Spon in 
order to find better books upon the subject, and 
there are many others published both in America 
and in this country. 

A Manual of Machine Drawing and Design. 
Avian Low and Atrrep WILLIAM BrvIs. 
Longmans, Green, and Co. 

This treatise on machine drawing and design is a 

thoroughly practical book, well adapted to be used 

asa guidein the drawing office. Also for the large 
class of mechanical engineers who may never have 
any actual drawing-oftice experience, and yet have 
occasionally to get out drawings for work for which 
they are responsible without access to drawing- 
office records, this manual is likely to prove most 
serviceable. The authors are Mr. Low, the head 
master of the People’s Palace Day Technical School, 

_ London, and Mr. Bevis, the Director of Manual 
Training to the Birmingham School Board. They 

have both reached their present positions through 

Whitworth scholarships and the workshop and 

drawing offices, and their intimate connection with 

the technical training movement has made them 
well acquainted with the wants of the artisan class, 
and enabled them to put the information they com- 
municate in the form best adapted to their require- 
ments. Beginning with ‘‘ drawing paper” and 
ending with the fully-dimensioned detailed draw- 
ings of asmall marine engine, the book is, between, 
full as an encyclopedia with the principles of 
mechanics, properties of materials, and reference 
drawings for almost every continually recurring 
element of mechanical construction, dimensioned 
proportionately according to the most convenient 
unit. There are excellent chapters on keys, pipes 
and pipe joints, shafting, couplings, and clutches ; 
also on belt, rope, wire rope, friction and toothed 
gearing. To only name the subjects fairly would 
exceed the space here available. The illustraticns 
are, of course, in many cases taken from other 
books or from technical journals, often from Enat- 

NEERING, but the text is always specially written 

for this work. In the chapter on shafting and 

shaft couplings, we find the following: ‘‘ Then the 
force P in each case produces a twisting action on 
the shaft which will be proportional to the radius 

R and the force P, and is measured by the product 

PR. This product is called the twisting moment 

on the shaft.” This is very clear; still, we think 

that the signification of the word moment is not 
sufficiently to the front. Thomson and Tait’s 
words, ‘‘ The moment of any physical agency is the 
numerical measure of its importance,” ought to be 
early impressed on the mind of every student of 
mechanical science. At first, the product PR 
should be described as ‘‘ the moment of the twisting 
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action,” meaning ‘“‘the numerical importance of the 
twisting action,” and not as the ‘‘ twisting moment 
on the shaft.” We mean this as only friendly sug- 
gestive hypercriticism. The whole execution of the 
book is characterised by thoroughness, and the lan- 
guage employed is everywhere of the utmost plain- 
ness, suitable for the workshop, and at the same time 
equal to the class-room. Many of the drawings 
have been obtained directly from firms known to 
the authors. In all cases the information is, we 
think, reliable. 





J. A. Berly’s Universal Electrical Directory. London: 
H. Alabaster, Gatehouse, and Co., 22, Paternoster- 
row, E.C. [Price 4s.] 

This directory, which is in its twelfth year of pub- 

lication, is well-defined in its sub-title—a complete 

record of all the industries directly or indirectly 
connected with electricity and magnetism, and the 
names and addresses of manufacturers in Great 

Britain, India, the Colonies, America, the Con- 

tinent, &c. The proof of necessity for the 

publication is its bulk; it extends to 784 pages. 

With it is given a list of electric lighting stations in 

Great Britain, from which we gather that about 

forty stations are now in operation, twelve of which 

are in London. Several other stations are in course 
of erection ; but the list is not complete, as the 
works now nearing completion at Manchester, and 
in progress at other parts, are not included. New- 
castle still stands lowest for charges—44d. per unit. 

Galway, which is favoured witha water fall froma 

lake giving 13 ft. head, convenient for generating 

power, has the current at 5d. per unit, against 
5s. 9d. per 1000 cubic feet of gas, but no other town 
appears to be so favourably assisted by nature. 

Most of the districts charge 7d. This table gives 

most suggestive information, and altogether the 

directory, in view of the extensive adoption of 
electricity for many purposes, is most serviceable. 
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ARCHER P. CroucH. Two Volumes. London: W. H. 
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JUDGES AT THE COLUMBIAN EXPOSI- 
TION, CHICAGO. 

WE publish below a list of the gentlemen who have 
consented to act as judges in Department G of the 
World’s Fair, Chicago. This department deals with 
transportation in all its branches, and comprises seven 
groups—viz., 80 to 86. Group; $0, 81, 82, and 84 have 
reference to railroads, cable and electric tramways, and 
other forms of transportation generally. Group 83 com- 

rises carriages and other vehicles ; whilst groups 85 and 
6 have to do with the mercantile and naval marines. The 
following are the names : 


List OF JUDGES APPOINTED UP TO JULY 26, 1893, 
DEPARTMENT G, 
Transportation, d:c.—Foreign. 
Classification by Groups. 


1. Akyama, Hirota Japan 
2. —_ Captain Great Britain 85-86 
e 
3. he Sig. Italy 80-81-82 
4, Borries, Herr von Germany 85-86 
5 Spain 85 86 


. Concas y Palau, 
V.M. 





6. Elgar, Professor Great Britain 85-86 
Francis 
7. Haarman, Hon. A. Germany 80-81-82-84 
8. Grosser, Major Germany 85-86 
9. Hudson, Robert New South Wales 80-81 
10. —— Hermann Austria 80-81-82 
on 
11. Oldrini, Professor Italy 80 81-82 
Alex, 
12. Thrupp, G. H. Great Britain 83 
13. Barandon, Cap- Germany 85 
tain C. 
14. Ulbricht, Dr. Germany 80-81-82-84 
15. Unge, Capt. W. Sweden 85-86 
16. Mertvago, Cap- Russia 86 
tain D. 
Domestic. 
1, Clements, W. L. Michigan 80-81-82 84 
2. French, Ford. L. Boston 83 
3. ~? —- United States 80-81-82.84 
4. Gibbs, George Wisconsin 80-81-82-84 
5. Herr, E. M. Riverside, Ill. 80-81-82-84 
6. Hooper, Dr. W. P. Huntsville, Ala. 83 
7. Johnson, Hugh Detroit, Mich. 83 
8, Kirby Ohio 80-81-82-84 
9. Jaques, W. H. “—_ Bethlehem, 85-86 
ae 
10. Little, Lieut. W. Newport, R.I. £5-86 
McCart 
11. Loree, L. F Cleveland, O. 80-81-82 
12, Lauder, James N. South Boston, Mass, 80-81-82 
13. Miller, Irvine Chicago 83 
14. McLear, Henry C. Wilmington, Del. 83 
15. Paine, Charles M. United vere 80-81-82-83 
16. Stevens, Colonel Hoboken, N.J. 85-84 
Edwin W. 
17. Shaw, Colonel C.B. Indianapolis, Ind. 83 
18. Vogt, A. S. Pennsylvania 80-81-82-84 
19. Wall, E. R. Illinois 80-81 82-84 
20. Williams, L. W. Oak Cliff, Tex. 83 


Judges’ Committee for Section I.—Groups 80, 81, 82, 84: 
Railroads, Cable and Electric Railroads, Street Locomo- 
tion, &c., and other Forms of Transportation Generally, 

Chairman, Robert Hudson; Vice-Chairman, L. F. 
Loree ; Secretary, Alex. Oldrini. 


Barattoni, C. A. Italy. 
Borries, Herr von Germany. 
Clements, W. L. sa Michigan. 
Goss, Prof. Wm. F. M. Indiana. 
Gibbs, Geo. sya Wisconsin, 
Herr, E.M. _... Tilinois. 
Haarman, Hon. A. Germany. 


Hudson, Robert 
Kirby, John 
Lauder, James N. 


New South Wales. 
Ohio. 
United States. 


Littrow, Hermann von Austria. 
Loree, L. F. __... as United States. 
Oldrini, Prof. Alex. ... Italy. 

Paine, Chas. M. ties New Jersey. 
Ulbricht, Dr. ... Germany. 
Vogt, A. 8S. Pennsylvania, 
Wall, E. B. Illinois. 


Railways—Section I.—Special Committee (Consulting). 


_ Passenger Freight Perma- Mise. 
a all Equip- Equip- nent Brakes. and 
* ment ment. Ways. Signals, 
Littrow Hudson Paine Loree Borries Barat- 
toni 
Borries Barattoni JBarattoni Haar- Herr Littrow 
man 
Herr Paine Hudson Paine Goss Oldrini 
Goss Littrow Oldrini Herr Gibbs 
Vogt (Dr. Ulbricht) wn Gibbs 
Gibbs (St. Rail- Wall Ulbricht 
ways) 
Mh 
Wall 
Meetings. 


Mondays at lla.m. Wednesdays atlla.m. Fridays 
at 11 a.m. A, OLprinI, Secretary. 
Judges’ Committee for Section II.—Group 83: Carriages, 

Cars, Sleds, dc,, Vehicles Generally. 

Chairman, Hugh Johnson; Secretary, G. H. Thrupp. 


French, Ferd. L. ... Carriages United States. 
Hopper, Dr. W. P. Ambulances ... & 
Johnson, Hugh Carriages... ca 
Miller, Irvine .. Bicycles a 

cLear, Henry C.... Carriages i 
Shaw, Col. C. B. ... agons ee a 
Williams, L. W. Harness 
Thrupp, G. H. Carriages Great Britain. 
Akyama, Hirota Carriages Japan. 


Judges’ Committee for Section III.—Groups 85-86: Vessels, 
Boats, d&c., Marine and Water Transportation Gene- 
rally, Naval Warfare and Coast Defence. 

Chairman, Captain Concas y Palau, Spain; Secretary, 

Lieutenant W. McCarty Little, United States, 


Browne, Captain Orde Great Britain 
Barandon, CaptainC., ... Germany 

Concas Palau, V.M. ... Spain 

Elgar, Professor Francis... Great Britain 
Groser, Major _... .. Germany 

Little, Lieut. W. meng United States Navy 
Stevens, Colonel Edwin W. United States 
Jaques, W. H. _... : re 

Unge, Captain W. Sweden 

Mertvago, Captain D. Russia (86 only) 
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CEMENT CONCRETE. 
To THE EprroR oF ENGINEERING. 

S1r,—I write to ask you to use your powerful influence 
in a matter which is, I think, of great importance to the 
whole of the profession, and particularly to those members 
of it who are practising abroad. We are all accustomed 
to look upon such works as your journal, and the Minutes 
of Proceedings of the Institution of Civil Engineers, as 
sources of information upon the latest developments of 
engineering practice. Such works are not supposed to 
take the place of text-books; they are intended for the 
use of those who are expected to be tolerably familiar 
with the subjects treated of, but for this very reason 
it is absolutely essential that all descriptions of new 
works or new methods should be perfectly clear as regards 
detail. General descriptions alone are of very little use, 
except as matters of history, while incorrect or inaccu- 
rate descriptions do more harm than good. 

There is one subject really of first-class importance, on 
which an immense amount has been written, and yet re- 
garding which I do not hesitate to say it is quite im- 
possible to tell, from the records published, what is the 

ractice of the engineers of the present day in charge of 
arge works, or even to tell whether there is any uni- 
formity of (poor at all. I refer to the making of cement 
concrete. I wish to make it quite clear that I am not 
asking for general statements as to how such concrete 
should be made. Like most other engineers, I am under 
the impression that I know that already, but what I ask 
is that you should again, as you have done before, urge 
upon engineers who are giving accounts of works exe- 
cuted under their charge the importance of giving clear 
statements on this subject, so that one may compare his 
own practice with that of others, and, if advisable, 
modify it. 

One great fault is that engineers, in describing works, 
give specifications of their concrete instead of descriptions 
of it. For instance, in the last volume of the Minutes, 
vol. cxi., page 63, the concrete used in a very important 
work is described as ‘‘1 part of Portland cement to 2 of 
sharp sand, 24 of whinstone metal, and 34 of coarse 
gravel.” This might do very well for a specification, if 
the metal and gravel are known to the contractor, or it 
might bea sufficient description for Webster’s Dictionary, 
but as a record of modern practice it is quite useless. 
There is no indication here (not as far as I can find in the 
paper) of what space was occupied by the metal and 
gravel mixed. If approximately uniform in size, it is just 
possible they might measure nearly 6 parts; or, again, if 
judiciously sized, they might only measure 5 parts. There 
is no indication of whether the metal and gravel contained 
any material that would rank as sand, so that there are 
no means of guessing at the amount or quality of the 
mortar resulting from mixing the materials. or, most 
important of all, is there any statement as to the volume 
of interstices or voids in the aggregates of metal and gravel 
when mixed. It is certain that the greater the bulk of 
the mixture the greater would be the percentage of voids, 
It is within the bounds of possibility that the voids were 
anything between 14 and 3 measures. They probably did 
not approach either limit, but no one can tell whether 
they were above or below the mean of three, viz., 2} mea- 
sures. Now the mortar resulting from 2 parts sand and 1 
cement, when set, will measure about 2} parts, and it is 
consequently impossible to tell whether the concrete was 
solid or not. I have no wish, and I have no right, to say 
that the concrete was honeycombed, nor is there any law 
against an engineer using such concrete if he likes, but I 
think we might ask him to tell us what he does use. 
Of all the materials employed for making concrete, 
air is certainly the cheapest and most abundant, 
and if it really is as efficacious as Portland cement, an 
immense saving may be effected in future works. From 
the discussion on the paper it appears that some of the 
members believed that this concrete was not solid, and 
that certain difficulties which arose were attributable to 
this cause, but while, as I have pointed out, it is quite 
possible that this was the case, on the other hand, it is 
equally possible that the metal and gravel measured, say, 
5} parts with 35 per cent. voids, say 2 parts, in which case 
the mortar would fill the voids with ag to spare for sepa- 
rating the stones. This is rather less than I should like 
to employ, but perhaps it might do, and what we want to 
have is distinct information on these details. If we have 
this, then after the lapse of some years, when the lasting 
properties of the concrete have been determined, our 
knowledge of the subject will have advanced. Ri 

I will give another instance of inaccurate description. 
At page 112 of the volume cited above, an engineer is 
giving a description of how he arrived at the weight of a 
cubic foot of concrete (it not having apparently occurred to 
him tillafterthe dock was finished and opened to break off a 
piece and weigh it). The description is given thus: “‘ He 
took 74 parts of broken steel slag which weighed 19.35 lb. ; 
24 parts of sand, all lost in the interstices, 8.75 lb.; 1 part 
dry cement, 2.67 lb. When that was mixed and measu 
in the dry state it measured 33 cubic feet, and when made 
into concrete 22 cubic feet. He assumed that ultimately 
the water evaporated from it. He had simply taken the 
dry weight, and that came out at 132 lb. per cubic foot.” 

n the first place, the weights of materials added up 
come to 30.77 ib, and if these measured 33 ft., or even 
22 ft., they would have made better stuffing for a life belt 
than for adock wall. As, however, theauthor saysin another 
place that his measures contained 3 cubic feet, and as he 
states that the slag measured 26 cubic feet to the ton, 
which would give 1935 1b. or thereabouts for 74 mea- 
sures (or 224 cubic feet), it is probable that the decimal 
point should in each case be omitted. His next statement, 
that the materials mixed dry measured 33 cubic feet, is 
somewhat astonishing, particularly after he has _ 
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that the sand was ‘lost in the interstices. 








probably meant measured separately. His next state- 
ment, that the concrete measured 22 cubic feet when the 
slag measured 224, can only be accepted on the assump- 
tion that his figures are approximate. It would be in- 
teresting to know the author’s ground for assuming that 
all the water evaporates, and likewise to know by what 
rule of arithmetic he obtains 132 lb. instead of about 
140 lb., which is the result of dividing 3077 by 22, but I 
shall not attempt to get to the bottom of this. Assum- 
ing, however, that when the author say 19.35 he means 
1935, that when he says mixed he means unmixed, and 
that when he says 22 he means about 22, his description 
seems to be somewhat fuller than usual, but he tells us 
something more about this cement on page 77, where he 
says, ‘‘ The concrete consisted of 10 parts of this furnace 
slag, broken up into pieces of 24 cubic inches, to 1 part 
of cement, the fine material resulting from the crushing 
taking the part of sand. To ascertain the shrinkage of 
the dry material after being deposited as concrete, the 
author made the following trial. The materials were 
mixed dry in the following proportions: 74 measures of 
broken slag, 24 of sand, and 1 of cement, making 11 alto- 
gether, each measure containing 3 cubic feet. When these 
were made into concrete they formed a block of 22 cubic 
feet.” Now does this mean that he took 10 parts of furnace 
slag as it came from the crusher, or that he took 74 
parts and mixed them with 24 parts of sand (which, of 
course, would simply give 74 parts and not 10)? I hardly 
like to hazard the suggestion, but it looks as if he made 
his concrete on the former plan and his experiment on 
the latter. His statement regarding the experiment is 
clear, while as to the concrete he says furtheron: ‘The 
first lot of concrete was put in near the lock pit in the 
south wall and up to the level of the dock floor, gauged as 
stated above, but as it did not appear satisfactory, it was 
subsequently made as follows: A measure containing 
1} cubic yards was filled with the broken slag as it left 
the crusher, and to this was added }th measure of sand 
and 3 cwt. of Portland cement. This mixture, which 
consists of about 8 parts of the aggregate to 1 of the 
matrix, was used throughout the work excepting for the 
face concrete.” As this is clear, I will not quarrel with 
the form. Taking cement at 90 1b. per cubic foot, this 
gives 8.7 parts of slag, 1.7 parts of sand, and 1 of cement, 
and as the sand would not add to the bulk, this may be 
called, though not very accurately, ‘‘ about 8 parts of the 
aggregate to 1 of the matrix,” though: the words “‘ aggre- 
gate” and “‘matrix” are, unfortunately, not used by all en- 
gineers in the same sense. But what I specially wish to call 
attention to is the fact that this concrete, according to the 
description, is a poorer concrete than that described in the 
experiment, but it is stated to have been a better concrete 
than that first used in the work, hence either the author 
deliberately experiments with a composition different 
from that he was using, or else his explanations, even 
when apparently clear, are absolutely unintelligible. 

I will give only one other instance. On page 88 a 
speaker in the discussion, referring to the shrinkage of 
bulk, remarks that at the Madras Harbour Works “‘ the 
shrinkage was very nearly the same. The proportions 
used were 10.28 cubic feet of stone, 4.16 cubic feet of sand, 
and 1.66 cubic feet of cement, making: 16.10 cubic feet 
altogether ; 42 of those charges went to make a block of 
18 cubic yards. The total amount of dry material was 
776 ft., but mixed as concrete it became 464 cubic feet.” 
Now a speaker in a discussion is not called upon to be as 
precise as the author of a paper, but the above contains 
some puzzling statements. The measures given add up 
16.10 as stated, but if this be multiplied by 42 we get 676, 
and not 776. This may be a misprint, but how about 
18 cubic yards making 464 cubic feet? There does not 
seem room for a misprint, nor can the idea be entertained 
that the statements are approximate, as 464 ft. are very 
little more than 17 cubic yards. It is not worth while to 
try to explain the above. The Madras Harbour Works 
form an interesting and instructive subject of study, but 
I do not wish to discuss qualities of concrete, I merely 
wish to call attention to the exceedingly inaccurate and 
incomplete descriptions of concrete to which we are 
treated in places where we are entitled to look for some- 
thing very much better; and while I admit that the 
papers on graving docks given in the volume referred to, 
with the discussion on them, are full of interesting and 
valuable information, on this one point— viz., the 
present practice regarding the composition of cement 
concrete, there is no information that can be called 
new, nor that adds anything to the information to be 
found in text-books, or in the special papers on con- 
crete which, interesting as they are, are, as a rule, some- 
what too theoretical, and the authors, after describing 
what they consider good concrete, are not in a position 
to say, as Mr. Kyle says of Colombo, ‘‘I have seen 
over 200,000 tons of this concrete used, and after twelve 
years I have never seen the slightest sign of disintegra- 
tion.” We want the composition of concrete in various 
works accurately tabulated in a uniform manner, so 
that we, or our successors, after time has had a fair 
chance of testing the work, may know what to follow and 
what to avoid. I donot know that I can suggest any- 
thing new as to form, but what I would like would be 
something like the following : 


Volumes of Materials as Determined by Actual 


Measurement. 
Cement. Sand. Aggregate. Voids. Be areny sd po og 
1 2 4h 1.8 2.3 


The figures, of course, are filled in as to show the form, 
not asa suggestion of what they should be. 

By mal understand all the material of such a character 
that when mixed with cement it will form mortar, and 
the volume tabulated should include what is added to the 
mass, and also what can be separated from the aggregate 





by screening. The aggregate should include all stones 
after the sand has been carefully screened from them, and 
after they are thoroughly mixed. Measuring different 
sorts separately, though, of course, essential to the making 
of good concrete, is worse than useless for describing it. 
The voids should be measured by pouring water into a 
vessel filled with aggregates also after mixing. Measuring 
voids separately is most misleading. The mortar is, of 
course, what results from the mixtureof the cement with 
the whole of the sand. 

A glance at such a table would settle the question as to 
whales or not the concrete was likely to be honeycombed. 
In some cases it would show that it must be so, and 
though all the measurements have to be made for the 
special purpose, and cannot be made in the regular process 
of making the concrete, it is possible that the time, ex- 
pense, and trouble would be less than that involved in 
making concrete and filling it in ‘‘ up to the level of the 
dock floor” in order to test its fitness for the purpose. 

There are, of course, many other points of interest : the 
size and quality of the stones composing the aggregate, 
the quality of the sand, and the quality of the cement, 
which latter, as a rule, is the only one sufficiently 
described. There is one way of describing concrete to 
which I have not yet alluded, viz. 1 to 5, 1 to 7, &e. 
Suppose an engineer takes 6 measures of shingle, and 
finding that this shingle contains 1 measure of sand which 
can be screened from it without altering its bulk. Sup- 
pose he, thereupon, determines to add 1 measure of sand, 
and specifies his concrete to be 1 cement, 1 sand, 6 shingle, 
is this 1 to 7? Suppose, again, another engineer finds 
shingle precisely resembling the above, but quite clean. 
He can add 2 measures of sand without altering the bulk, 
and he specifies his concrete 1 cement, 2 sand, 6 shingle. 
Is this1 to 8? It is clear that the two contretes are 
absolutely the same, but it is probable that they would be 
described 1 to 7 and 1 to8as above. I say nothing as to 
their absolute qualities, they would probably be rather 

r, but good or bad they are the same, and to my mind 
it is as bad to be unable to tell the quality of concrete 
within 12 or 15 per cent. as it would be to be in doubt as to 
the quality of cement to that extent, yet if some one was 
to describe cement in such a way as to make it appear 
15 per cent. better than some other cement which was 
exactly the same, he would be pulled up at once. I know 
that this method of speaking of concrete is used by the 
highest authorities, by men whose oldest works are as 
good to-day as they were when first erected, but the cus- 
tom is none the less bad, and results, no doubt, in younger 
men making mistakes by following, as they suppose, in 
the footsteps of their elders. Without taking exceptional 
cases, it is quite possible for the qualities of two concretes 
to vary to the extent of, say, 8 or 10 per cent., while they 
are both described as, say, 1 to6; and I think the day 
has passed when a description of concrete which only 
comes within 10 per cent. of being accurate is of any 
use to those who are really qualified to judge and who are 
looking for the details of modern practice. It is true 
that a 1 to 4 concrete will be better than a 1 to 10, but it 
is not by any means true that the quality varies accord- 
to the proportion of cement to stones. It varies more 
nearly according to the proportion of cement to voids, 
and these do not always bear the same proportion to the 
stones. It may often happen that the addition of half a 
measure, or even a measure, of small gravel may turn 
& poor and honeycombed concrete into a first-rate article, 
yet the idea left on any one’s mind if he hears one con- 
crete called 1-to 6 and another 1 to 64, is that the latter is 
the poorer of the two, and it is with regard to the effect 
of this last half-measure that one wishes to consult records 
of modern work. 

I must apologise for the length of this letter, and I 
must also apologise to the gentlemen whose remarks I 
have criticised, but I trust it will be understood that it is 
not with the substance of the papers that I find any fault. 
I only regret they have not stated their practice with 
sufficient clearness to be available for future reference, 
and I have only taken their remarks as convenient ex- 
amples of the almost universal practice of giving incom- 
plete information on this important matter. 

I am, Sir, your obedient servant, 


G. JAMES Munro, 
Shanghai, May 27, 1893. 








MONOLITHIC CONSTRUCTION OF SEA 
WORKS. 


To THE EDITOR OF ENGINEERING. 

S1r,—In your issue of the 4th inst., Mr. Shield claims 
that the method in use at the Government harbour of 
refuge works at Peterhead for obtaining monolithic work 
is his own invention and bears no resemblance to mine. 

He states that his method is described in ENGINEERING 
of September 16, 1892, and on referring to your issue of 
that date, I find it there described and illustrated, and 
further a of as having been recently devised by 
Mr. Shield. 

Ihave been so much accustomed, within the past few 
years, to read of parties claiming, as new discoveries, the 
monolithic construction of breakwaters which I invented 
some thirty-five years ago, and have since used when 
required, that I for the most part have passed over such 
** new inventions ” in silence, as I did the article in your 
issue of September 16, 1892, referring to the Peterhead 
works, but when, as in your issue of the 4th inst., I find 
a distinct denial of facts put forth, I consider it only 
right to contradict it. 

he matter in question is very simple. At the Peter- 
head works a base of concrete is put in over an irregular 
rocky bottom and levelled off, and on the top of thio kane, 
after it has set, concrete blocks are laid dry, the face 
joints caulked, and the whole of the joints and interstices 
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afterwards filled up with cement grout passed down 
through a tube. 

To show there is no novelty in this, so far as I am con- 
cerned, Mr. Shield will find references to and descriptions 
of my method of construction in the following publica- 
tions, viz. : 

1. Minutes of the Institution of Civil Engineers, vol. 
xxv., page 127. In the discussion on that paper in Ses- 
sion 1865-6, I there described my system of construc- 
tion as consisting of a concrete base on which concrete 
blocks were placed, their face joints caulked, and the 
blocks cemented together by Portland cement grout. 

2. Report in March, 1869, to the Greenock Harbour 
Trustees on the construction of the north-west pier at 
Garvel Park, advising the adoption of a concrete levelled 
base with a blockwork superstructure on top. 

8. Patent specification of mine, dated October 5, 1881, 
for the construction of marine works, where a levelled 
concrete base is used in connection with various forms of 
superstructure, 

4. Minutes Institution of Civil Engineers, vol. lxxxvii., 
page 65. This isa paper I contributed to the Institution, 
wherein levelled concrete bases and various forms of 
superstructure are described and shown. 

5. Lectures delivered in March, 1889, to the Royal 
Engineers at Chatham, and afterwards republished in 
ENGINEERING on October 10 and 31, November 21, and 
December 28, of 1890, describing a number of works, in- 
cluding several of my own, amongst which were the Jersey 
Harbour Works, comprising the Hermitage Breakwater, 
executed 1887-89, which was the first application on a 
large scale of the system of grouted monolithic work from 
-the bottom of the sea to coping level. 

6. ENGINEERING of May 20 and 27, 1892, where the 
system of repairing and strengthening thé under-water 
portion of the older portion of the Hermitage Breakwater, 
constructed under Sir John Coode, is described and 
illustrated. 

In the Hermitage Breakwater the foundation bed was 
formed of rubble and shingle, which, after being levelled 
off, was grouted with neat cement grout passed down 
through a pipe, and formed magnificent concrete. 

Prior to this I had abandoned the system of passing 
fresh made concrete through water, either for levelling of 
foundations or other work, owing to the unreliable results 
obtained. 

Mr. Shield is mae following one of my methods 
of forming a levelled concrete base under water, but I 
have abandoned this particular method, and can assure 
him that if he would adopt my other method of a grouted 
rubble base as used at Jersey, he would find that better 
work in every respect would be obtained. 

With regard to the caulking of the face joints of blocks 
and then grouting the blocks into a monolithic mass, I 
think Peterhead is the first work of any importance to 
follow up what I did at Jersey, and I was certainly 
gratified to learn from your issue of September 16, 1892, 
that such excellent results were there obtained from my 
grouting method, as it shows that the grouting is being 
properly carried out, and wherever this is done, not only 
will there be satisfaction to all concerned, but likewise 
much more economical and stronger work will be 
obtained. 

It would appear from what is now being done at 
Peterhead that the time has at last come when monolithic 
breakwaters from foundation to cope will be constructed 
in exposed positions, instead of piles of rubble or loose 
blocks or composite arrangements with a concrete cap- 
ping, followed by repeated tales of failure during or after 
construction. 

Iam, yours truly, 
Watrer Ropert Krnrpprer, M.I.C.E. 

8, Victoria-street, Westminster, S.W., August 5, 1893. 





THE INTERNATIONAL MARITIME 
CONGRESS. 
To THE Eprror oF ENGINEERING. 

Srr,—Having been recently asked by several persons 
when and where the next meeting of the Maritime Con- 
gress was to be held, it may be advisable to explain the 
constitution of this congress, and in what respects it 
differs from that of the International Congresses on 
Inland Navigation, of which the sixth congress is to be 
held next year at the Hague. 

At the ion of the first meeting of the International 
Maritime Congress in Paris, in 1839, the members present 
unanimously decided to make the congress a permanent 
institution, and to entrust the arrangements for its future 
meetings to a permanent International Commission, to be 
selected by the officials of the Paris Congress, and which 
should hold its sittings in Paris. This commission was 
constituted in 1890, with representatives on it of thirteen 
European nations; and at the first sitting in October, 
1890, the foreign representatives were requested to form 
local committees in their respective countries to assist in 
furthering the objects of the congress. In accordance 
with the powers entrusted to it, the commission decided 
in January, 1892, that the second meeting of the con- 
gress should be held this year; and at a sitting of the 
commission in Paris in July, 1892, I submitted a proposal 
of the British local committee that the meeting of 1893 
should be held in London, which was unanimously 
accepted. 

When a sufficient interval shall have elapsed to render 
a third meeting of the congress expedient, it will be the 
duty of the commission to settle the year of the meeting, 
and to consider any propositions with regard to the place 
of meeting which may be brought forward. The actual 
time of the meeting, and all other arrangements for it, 
will be determined by the yoy committee, nomi- 
nated in the country where the meeting is to be held, 
aided by the co-operation of the commission, and the re- 





presentatives at local committees in the several countries 
of Europe. This organisation dispenses with any neces- 
sity, at the closeof one meeting, of fixing the time and place 
of the next meeting ; and it leaves a convenient latitude 
as to the interval between the meetings, which it is con- 
sidered might, with advantage, be from four to six years. 
It, moreover, provides a permanent authority in Paris to 
whom suggestions and pro ls relating to the Maritime 
Congress can be submit at any time, and also repre- 
sentatives, and in some cases local committees, in the 
principal maritime countries of Europe, who should form 
centres of information on maritime subjects, and might 
very materially aid an organising committee in obtain- 
ing papers, information, and other assistance for a meet- 
— the congress. ites, 

he International Congresses on Inland Navigation, 
which are at present held biennially, possess no permanent 
organisation; but after the termination of a congress, 
the management devolves upon the organising committee 
of the following congress, as soon as it is constituted, in 
the country which has given an invitation to the members 
at the previous congress. These Congresses on Inland 
Navigation are considered by many persons to follow one 
another too closely for a permanent arrangement ; and if, 
at the termination of a congress, no invitation should be 
forthcoming, there would be danger of the congresses 
coming toan end. A permanent organisation, accord- 
ingly, appears to offer a better prospect of continuity 
than an arrangement for holding congresses at fixed 
intervals of two years. 

The subjects appertaining to the two congresses are 
quite distinct, as indicated by the titles “‘ Inland” and 
“ Maritime ;” and though the, Congresses on Inland Navi- 
gation encroach somewhat, in section 4, on the domain of 
maritime works by including estuaries amongst their 
subjects, which constitute a sort of borderland, any chance 
of interference has been avoided in the London meeting 
of the Maritime Congress by omitting estuary works 
from the questions considered. Nevertheless, a sufficient 
number of persons are interested in both maritime works 
and pate ip navigation to render it inexpedient to 
hold the two congresses in the same year; and this 
consideration, and the frequency of the Congresses 
on Inland Navigation, have led to the suggestion that 
these congresses should be united. The Paris Permanent 
Commission, however, considers that there is ample dif- 
ference of scope and variety of subjects to occupy the 
attention of two congresses, that the organisation of the 
Maritime Congress offers too definite advantages to be 
lightly set aside, and that there would be serious danger 
of maritime subjects not receiving adequate consideration 
if merged with inland navigation, which already embraces 
a wide range of commercial and engineering problems. 
The interests of both these congresses would probably 
be best consulted by extending the interval between 
the Congresses on Inland Navigation to about four years, 
and thereby enabling a meeting of the Maritime Con- 
gress to be occasionally held in the interval, without 
necessitating the holding of these congresses in three 
consecutive years. 

I remain, yours faithfully, 
L. F. VERNON HARcovrt, 
British Member of the Paris Permanent Commission. 

6, Queen Anne’s-gate, Westminster, S.W., 

August 8, 1893, 





THE REPORT OF THE ADMIRALTY BOILER 
COMMITTEE; TORPEDO-BOAT ENGINE 
PERFORMANCES. 

To THE EprTor OF ENGINEERING. 

Sir,—The discussion under this heading has raised 
more than one interesting point. 

In his recent letter, M. Normand claims an economy of 
20 per cent. by use of his surface feed heater. In his 
original paper he reasons in this way: ‘‘Suppose that the 
work already supplied by the heater steam=7 per cent. 
of the total work done by the engine, and that the effi- 
ciency of the remaining ;°;;=30 per cent. of the theoretical 
maximum efficiency, then 


.07 X1+.93 x .3=1 x .34, 


The efficiency of the engine would thus be raised from 30 
per cent. to 34 percent.” These figures were hypothetical, 
merely given as an example. 

All the feed heater can do is to diminish the loss due to 
‘* misapplication of heat to the feed water.” 

In the case of the Meteor, this loss was under 11 per 
cent., so that were the feed heater of the ideally perfect 
pattern ably described in an article on the subject in your 
issue of May 2, 1890, only this percentage could be gained ; 
with the feed heater used on the torpedo-boat in question 
not much more than half of this saving would be realised. 

Even admitting that with a higher steam pressure the 
loss by ‘“‘ misapplication of heat to the feed” might be 
—— in the torpedo-boat than in the Meteor, it seems 

ifficult to account for the remaining 12 to 15 per cent. 
saving by the general statement that it is ‘‘consistent 
ts well-known experiments on the transmission of 
eat.” 

This does not cast any doubt on the accuracy of the 
trials, but may not the economy have been due to some 
other cause? 

In his paper M. Normand went on to explain that the 
advantage of this surface arrangement over Weir's jet 
system is that in the latter ‘‘the heating is necessarily 
limited to a temperature considerably less than 212 deg.” 
Snrely this is not the experience of those who have sailed 
with Messrs. Weir’s a P iances, and have certainly noted 
temperatures up to eg. He also stated that a saving 
in weight is realised by the use of the heater, as the heat- 
=n of the boilers may be reduced. 

here is no reference here to the loss of power in the 





engine when steam is taken away from it before having 
done any work on the low-pressure piston. 

In a case that has come within the writer’s experience, 
the engines (7000 indicated horse-power) indicated several 
hundred horse-power less when the heater was engaged, 
with a corresponding reduction in the speed of the ship. 

Although this might be modified by a difference in the 
original design of the propelling apparatus, it scarcely 
looks as though the heater were an unmitigated advantage 
as a weight-reducing appliance. 

Faithfully io 
. HUMPHREY GILBERT. 
August 8, 1893. 





To THE EprTor or ENGINEERING. 

Srr,-—Absence from home has prevented me from sig- 
nalling to you two errata to my letter which you were 
good enough to publish on July 28. 

1. In the consumption trials made at 15 knots for two 
of the first-class boats, the mean coal burnt per horse- 
power amounted to 1,4 lb. instead of 1 Ib. 10 oz. 

2. An omission in the last paragraph (this fault is ours) 
has rendered the sentence quite unintelligible, 

Instead of : 

‘*Evenin France. . . i 
. « « Cannot realise such low figures at low and mean 
power, and 13 Ib. at full power, but . . .” 

It should be : 

‘“‘Evenin France . . . 

. » » Cannot realise such low figures as 11 lb. at low 
and mean power, and 13 lb. at full power, but . . .” 
T remain, dear Sir, yours sincerely, 


J. A. NORMAND. 
Havre, August 8, 1893. 








BREAKING UP MACADAMISED ROADS. 
To THE EpIToR oF ENGINEERING. 

Sir,—I wish to collect such information as I can re- 
specting the rise and progress of the application of ma- 
chinery to the breaking up of macadamised road sur- 
faces preparatory to re-forming and coating such surfaces, 

Can any of your readers favour me with data ? 

Tan, Sir, yours faithfully, 


; ARTHUR K. Cottins, 
Reading, August 9, 1893. 





THE KRaG-JORGENSEN Ririe.—This rifle, which has 
now been tried by the military authorities of several 
countries, has also recently been tested with most satis- 
factory results in Norway, where the inventor resides. 
The shooting at 1000 metres was exceedingly satisfactory, 
and it is probable that the Norwegian Government will 
also soon adopt this small-calibre rifle. 





New LicurHousks AND SIRENS ON THE Coast OF 
SkaGERAK.—A Norwegian official committee, which has 
investigated and reported upon an improved lighting of 
the Skagerak coast, recommends several new installa- 
tions and extensions. These include a lighthouse at the 
‘*Gjaslingerne,” which will entail an expenditure of 
500,000 kr. (27,500/.), exclusive of the cost aie lightin 
appliances. As this, however, will be a lengthy an 
expensive oe it is proposed to increase the 
strength of Ryvingen lighthouse, and to fit it with sirens. 
It is also proposed to alter the Oxi lighthouse, so that it 
will be stronger and more easily distinguishable from 
other lights ; in fact, a new lighthouse will in all proba- 
bility have to be built. It is further suggested that the 
Fiirder lighthouse shall be made intermittent, and that 
sirens shall be installed at several places, 





_ Coat AND Iron 1n Betcium.—The production of coal 
in Belgium in the first half of this year amounted to 
9,428,842 tons, as compared with 9,736,185 tons in the 
corresponding period of 1892, showing a decrease of 
307,343 tons this year. The total of 9,428,842 tons, re- 
presenting the production in the first half of this year, was 
made up as follows: First division, 6,833,635 tons ; second 
division, 2,595,207 tons. The first division comprises the 
Couchant de Mons and the Centre and Charleroi dis- 
tricts. The second division comprises the Luxembour, 
and the Namur and Liége districts. The stocks of 
in hand at the close of June this year were 1,143,489 tons, 
as compared with 1,201,333 tons at the'close of June, 1892, 
showing a decrease of 57,844 tons this year. The produc- 
tion of pig in Belgium in the first half of this year was 
370,364 tons, as a with 386,513 tons in the corre- 
a period of 1892, showing a decrease of 16,149 tons 
this year. In the total of 370,364 tons, representing the 
production of Belgian pig to June 30 this year, casting 
pig figured for 37,456 tons, refining pig for 221,622 tons, 
and steel pig for 111,286 tons. The production of casting 
pig increased in the first half of this year to the extent of 
75 tons ; the production of steel pig also increased to 
the extent of 1374 tons. On the other hand, the produc- 
tion of meee fg Bee off to the extent of 20,398 tons. 
Tron was made in Belgium in the first half of this year to 
the extent of 248,207 tons, as com with 264,785 tons 
in the corresponding period of 1892, showing a decrease of 
16,578 tons this year. In the 248,207 tons representin 
the iron made in Belgium to June 30 this year, rails an 
oy figured for 62,132 tons, and miscellaneous iron for 
186,075 tons. The yom of steel made in Belgium 
in the first half of this year was 222,641 tons, as 
peg: with 240,652 tons in the corresponding period 
of 1892, showing a decrease of 18,011 tons this year. In 
the 222,641 tons, ee the production of steel in 
Belgium in the first half of this year, cast steel and ingots 
figured for 123,097 tons, and forged steel rails, plates, &c., 
for 99,544 tons, 











~ 














Aue. 11, 1893. ] 


ENGINEERING. 


187 








ENGINE VIBRATION. 


THE question of steamship vibration is now attract- 
ing a good deal of attention in a very unpleasant 
manner. To obtain the high speeds demanded by 
travellers in the present rushing age, engineers and 
naval architects have been both compelled to lighten 
their structures. In the ship’s hull this has been 
done by the introduction of steel in place of iron, the 
scantling has been reduced, and the consequence has 
been a lighter and more elastic structure. The 
engineer on his part has increased the number of 
revolutions, and though reciprocating parts in the 
engines have been lightened, the jar caused by bring- 
ing to rest and star ing agiin the moving parts isa 
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very serious matter. Theapparently eccentric manner 
in which steamers would vibrate or be comparatively 
still at different times, was for a long time a puzzle to 
engineers, but the laws which govern the question are 
now fairly well understood in fundamental princip'e. 
It was in torpedo-boats—those pioneers of so much 
recent practice in marine engineering—that the re- 
markable effects of vibration were first studied, and it 
is to the torpedo-boat builders that the solution of the 
question is mainly due. The propeller itself was long 
credited with the odium of vibration, but investiga- 
tions of a practical and theoretical nature have shown 
that a well-balanced propeller adds little, if anything, 
to this evil; the chief cause of which is the recipro- 
catory movement of the engines, and it is when the 
reciprocations synchronise with the natural period of 
vibration of the hull that the vibration reaches its 
maximum effect. 

All this, our readers will remember, was most ex- 
cellently put forward at the spring meeting last year 
of the Institution of Naval Architects, when Mr. Yar- 
row read his now well-known paper on the subject. * 

The remarkable effect in damping vibration produced 
by the addition of what Mr. Yarrow called ‘‘ bob- 
weights,” which moved in a vertical direction so as to 
balance the vertical movement of the reciprocating 
parts of the engine, will be remembered. Mr. Yarrow 
then illustrated his reasoning by means of working 
models shown at the meeting, but he has since put 
some of the principles enunciated into actual practice, 
and we have lately had an opportunity of seeing an 
engine of 1600 horse-power fitted with balance weights 
with the most happy results. To perfectly balance an 
engine, it is necessary to fit the vertically moving bob- 
weights, but for practical purposes on shipboard it may 
be as well to dispense with this, and use only rotating 
weights for balancing purposes. By the use of rotating 
weights, engines may be balanced vertically, although 
vibrations in a horizontal direction will still be present, 
the latter, however, owing to the shape of a vessel’s 
hull, are not important. . 





* See ENGINEERING, vol. liii., page 434, 








On the present page, in Fig. 1, is shown dia- 
grammatically the arrangement of engine used 
for the experiments we are about to describe. The 
engine was fitted up in the machine shop at Messrs. 
Yarrow’s works, being supported in the middle 
by a short block of wood. At each end were india- 
rubber discs as shown. It will be seen that the engine 
was, therefore, free to oscillate endwise, in seesaw 
fashion, so far as the elasticity of the discs would allow. 
The engine is, as stated, of 1600 horse-power, and is 
of the three-cylinder, tri-compound type, with three 
cranks. In the paper before referred to, Mr. Yarrow 
makes the following statements with regard to this type 
of engine: ‘‘Triple-expansion engines with three 
cranks, although partially balanced when at rest, are 
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very far from being balanced when at work, owing to 
the distance between the various reciprocating parts, 
which consequently set up a rocking motion, which is 
the principal one to be overcome, and in such engines 
we have to deal with this rocking motion in addition 
to the vertical motion of the centre of gravity, this 
vertical motion being due to the difference in weight 
of the working parts of the three engines. ... In a 
single-cylinder engine the vibration is practically up 
and down. Ina double-cylinder engine, with cranks 
at right angles, it is a more pronounced galloping 
motion, i.e., a motion of a complex kind, being a com- 
pound of vertical motions of their centre of gravity 
and arocking motion. . . . Some years ago we thought 
the vibration in triple-expansion engines was due to 
the difference in weight of the pistons, and with a view 





to balance them, and, as we supposed, avoid vibration, 
we made each piston of the same weight in a first-class 
torpedo-boat. Thus we prevented any vertical move- 
ments of the centre of gravity of the engines, yet we 
found no improvement. This clearly indicates that 
the rocking vibrations are of more importance than the 
vertical vibrations in triple-expansion engines.” We 
quote these passages from Mr. Yarrow’s paper in order 
to assist our readers’ memories ; but to fully grasp the 
bearing of the present experiments, all the details of the 
paper should be had in recollection. 

As shown by the illustration, the ane was driven 
by a pulley connected to its crankshaft by means of a 
length of shafting, having considerable play, in order to 
allow for the vibrations of theengine. ‘The trials were 
divided into two parts: those made without balance 
weights, and those with balance weights fitted. These 
weights were attached to the crank webs in the usual 
manner, the effect of all the moving parts being care- 
fully calculated, and the balance weights so pro- 
portioned as to counteract the movement, so far as 
vertical motion was concerned. The principle adopted 
was, in fact, the same as that usually followed in loco- 
motive practice; but whereas in a locomotive it is 
the horizontal disturbing forces, due to the motion of 
the reciprocating parts, which are balanced, and the 
vertical lifts unbalanced, in Mr. Yarrow’s engines the 
reverse was the case. : 

On the present page we reproduce diagrams taken. 
In the first four diagrams, Figs. 2 to 5, the revolutions 
were 72 per minute, and the records were obtained by 
means of vibrometers fixed on the forward and after ends 
of the engine base, as shown in the illustration. In 
Figs. 2 and 3 the balance weights were fitted, and it 
will be seen that the movement was very small ; in one 
case the deviations from the straight line amounting to 
iy in., whilst in the second case they were yin. Figs. 
4 and 5show the effect of removing the balance weights, 
On the forward end the pencil of the vibrometer had 
moved relatively to the paper, through a vertical dis- 
tance of 1 in.; whilst on the after end the movement 
was about }in. more as a maximum. It will be 
remembered that a description of the vibrometer 
was given in Mr. Yarrow’s paper, before referred to. 
The last four diagrams were taken direct from the bed- 
plate at the forward and after ends; these records 
were obtained by fixing a pencil on to the bedplate 
itself, a suitable adjustment by means of a spring 
having been provided to keep the pencil in contact 
with the paper. The papers were of course supported 
by the floor of the shop. The papers were continuous, 
and were wound on a drum so as to obtain the neces- 
sary horizontal motion. This last mode of obtaining 
the diagrams was selected because the vertical range 
of the vibrometer was not sufficient to record the os- 
cillations of the higher speed of 78 revolutions, when 
the balance weights were not fitted. The records speak 
for themselves, It will be seen that with the balance 
weights the vertical motion was but jin., whilst 
without the balance weights the range was from 34 in. 
to3gin. The value of balance weights is well shown 
by this illustration, but they must be balance weights 
actually, not merely in name. For this reason the 
calculations governing their position must be carefully 
made, and all factors considered. The thanks of 
marine engineers are certainly due to Mr. Yarrow for 
his researches in this important matter of vibrations, 
and more especially for the liberal manner in which 
he has placed the results of his labours so freely at 
their service. 





INDUSTRIAL NOTES. 

THE great miners’ strike overshadows all other 
labour questions at the present time. It was inevit- 
able that it should do so, because of the enormous 
number of workers involved, of the vast interests at 
stake, and of the far-reaching effects of the stoppage 
of the coal industries of the country. From the purely 
labour point of view, there is another aspect of con- 
siderable importance, and one that cannot fail to ex- 
ercise immense influence in the future, whatever the 
final issue may be—namely, the question of labour 
federations. Federation, asa principle, is on its trial. 
For many years past we have had examples of amal- 
gamation, a simple form of federation, such as the 
Amalgamated Society of Engineers, of the Carpenters 
and Joiners, of the Tailors, Shoemakers, and others. 
In those cases the small individual societies ceased 
to exist as such, and became branches or lodges of 
one amalgamated union, governed by the same laws 
and rules, with common funds and benefits open to 
and shared by all. The Miners’ National Federation 
is different. It isa congeries of large unions, or, as 
they term them, of federations, for several of the 
great mining centres have each their federation of the 
local societies, or branches, as the case may be. 
Various circumstances have occurred to bring within 
the sphere of the federation several large bodies 
which are not quite in accord upon all points; indeed, 
upon one point, and that the most important in many 
respects, there is a strong divergence—namely, upon 
the eight hours, But, upon the wages question, the 
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conference recently held came to the resolution that 


In the Lancashire district there would be little of 


all must act together, or be cut off from the federa- | change to report in connection with the engineering 


tion, 


dispute has extended, and now the power of the for the coal crisis. 


The effect of this has been that the area of the and iron and steel branches of industry if it were not 


That is everywhere already be- 


federation principle is being tried, and that, too, ' ginning to affect trade even in anticipation of a scarcity 


under difficult conditions, for men who were not of fuel. 


under notice of reduction have given notice to cease 
work out of loyalty to the majority of the federa- 
tion districts. The battle, therefore, is general, 
though not quite universal. The success or failure of 
the federation will be shared by all. The very exist- 
ence of the federation is at stake, and surprising 
developments may take place before the strike is ter- 
minated. 

The loyalty of the feleration districts has been 
marvellous. It is shown not only in the districts 
where notices of 25 per cont. reduction were posted, 
or notices practically involving that reduction, but in 
places and at pits where no notices were given, and 
where, therefore, the miners could have worked under 
the old rates, without any reduction at all, until the 
dispute ended. In accordance with the Birmingham 
resolution, the men gave in their notices where the mine- 
owners did not, and in distriets where previous reduc- 
tions had been accepted the unions gave in notices for an 
advance equivalent to the aggregate reductions, except 
in South Wales, where the sliding scale operates, and 
where any stoppage would amount to a breach of con- 
tract, and render the men liable to prosecution under 
the law. The effect of the policy enforced by the 
federation has been to widen the area of the dispute, 
and at the same time to cut off supplies in the shape of 
pecuniary help to the men, as well as of coal and fuel 
for domestic and manufacturing purposes. The esti- 
mate of the actual number of workers thrown idle by 
the dispute varies from 300,000 to 350,000, quite irre- 
spective of those indirectly affected by the non supply 
of fuel. 


Outside the federation proper, so to speak, there 
are three large bodies of miners who are in a dif- 
ferent position, The Durham miners decided to 
ask for an advance, equal to the amount of reductions 
suffered, in accordance with the resolution of the Bir- 
mingham conference. They, however, also decided 
not to strike. Therefore the position is that the men 
will, as a rule, continue at work on the old terms, 
at least for the present. The Northumberland men 
asked for an advance of 16} per cent., that being equal 
to the total reduction in their rates. The coalowners 
refused to concede the advance, and, therefore, the 
men will work at the old rates, unless and until a 
ballot decides otherwise. In those two large coal- 
producing counties, therefore, the men are in statu quo 
ante bellum. 


In South Wales the men are under the sliding 
scale, but in some districts they are so far in 
accord with the federation idea, strengthened by 
recent reductions in wages, that they appear to be 
rather anxious to take part in the fight. At several 
pits the men ceased work last week, in violation of 
the sliding scale compact. But possibly the small 
advance of 1} per cent. under the scale, given on 
Saturday last, may tend to moderate the enthusiasm 
of the menin some districts. Before the week closed 
there were, il is estimated, 30,000 Welsh miners on 
strike in th? Rhondda Valley alone, the district above 
all others where Mr. William Abraham, M.P., exercises 
the most influence. 


In North Wales the miners tendered their notices, 
in accordance with the Birmingham conference resolu- 
tion, and ceased work accordingly. Some 10,000 
miners in the Flintshire colliery districts are idle, and 
the local industries already complain of shortness of 
fuel for manufacturing purposes. In Cumberland the 
miners are federationists, but they accepted a reduc- 
tion in wages some time ago rather than strike, and 
were not cat off from the federation for so doing. They 
have now put in their claim for a restoration of the 
reduction, and will either to have to come out with 
the rest, or be dismissed from the federation. In 
cases where notices were not given by the coalowners, 
and the men gave in their notices instead, the men are 
allowed to work until the legal expiry of the notices, 
as in all other cases where a dispute has arisen. 

The efforts of Mr. Pickard and others to obtain the 
co-operation of the miners of France, Germany, 
Austria-Hungary, and Belgium, in preventing any 
export of coal in case of need, will, it is thought, not 
be very successful. Indeed, it is hinted that interna- 
tional complications might arise if any such policy 
were carried out. Itis not very clear as to how or why 
these complications should arise, but there are those 
ineither country, and perhaps some in this, who might 
seek to make any such reciprocal action a cause of 
complaint, and possibly of irritation, between the 
Governments concerned. But apart from this, the 
Continental miners are notin a position to afford much 
help, either by way of stoppage of supplies or by pecu- 
niary assistance, 





Coal has gone up with a bound in some dis- 
tricts, and where manufacturers have little room for 
storage the outlook is very dark indeed. Short time 
or partial stoppage is being resorted to in many 
places, both in the iron and steel trades generally, 
and in the cotton mills. The fact of its being the 
holiday season will minimise the difficulty for a brief 
period, but the effects will be felt all the more keenly 
when the time comes for the full resumption of work. 
At the glass and chemical works in Lancashire the 
men have been put on short time. 


In the Cleveland district the threatened stoppage 
of the ironstone miners over the ratchet machine is 
causing some friction. Some of the men, at the four 
mines selected, seem to have refused to strike. The 
fact is, the use of the ratchet machine does not affect 
all alike. Some of the men are better off by its use, 
while others are worse off. Human nature comes in, 
and the better off refuse to risk their positions on be- 
half of the underpaid. 


In the Midlands the sliding scale arrangements have 
been settled in such a manner as to cause some little 
surprise. The recent report of the accountants 
showed a reduction in the average selling price which 
would have necessitated a reduction in wages equal to 
2k per cent. But the Wages Board have settled the 
matter upon a higher basis of 1s. 6d. premium on 
the sliding scale. This at once averts the reduction of 
24 per cent., and sets aside the difference of 6d. per 
ton between the North of England and the Midland 
districts. The surprise of the men at the result is 
great, because the employers had often declared that 
the barrier of the 6d. per ton was impassable. 

The effect of the new arrangement upon the iron and 
steel industries of Wolverhampton and Birmingham 
cannot at present be estimated. Some transactions on 
the probable basis of a 24 per cent. reduction were 
possibly effected, but sellers were fortunately shy to 
deal in anticipation of a fall. Those who did were 
caught napping. ‘The one great effect of the new 
arrangement will be the removal of complaints which 
were beginning to be heard as to the working of the 
sliding scale in the Midland districts, by the iron and 
steel workers. 


In some of the Scottish mining districts the men 
have declared for a rise in wages, and some have 
already ceased work. Others have begun a restric- 
tive policy of short time as a means of reducing the 
output, so that no large consignments of coal shall be 
sent south to compete with the English mineowners so 
as to keep down prices. 


The heavy, and one might say the irresistible, pres- 
sure brought to bear upon the Government during the 
last few years, as regards the hours of labour, over- 
time, and pay of Government employés, has had the 
effect of making great improvements in the condition 
of the workers in many respects, This pressure was 
begun in the year 1886, and was made still more ap- 
parent in 1887, The first thing to which the Govern- 
ment yielded was with respect to overtime, which at 
that date was worked to such an extent that a few 
thousand men had put in nearly 6,000,000 hours of 
overtime in some eight or ten months, while other 
men of the same class were walking the streets out of 
employment. Systematic overtime is now practically 
abolished, extra hours only being permitted in cases 
of emergency or difficulty. Some modifications have 
also been since introduced as regards the hours of 
labour, and further experiments are being tried in the 
Arsenal and small arms factories with the view of 
seeing whether the eight hours system can be adopted, 
on the lines of Mr. Allan’s firm at Newcastle. The 
wages of the unskilled labourers are being slowly 
levelled up to something like a uniform minimum, but 
that minimum of 19s. per week is regarded as unduly 
low, and some inquiries are on foot in order to see to 
what extent the minimum can be further raised. It 
is now resolved that, during the generally slack time 
in many industries, instead of further discharges of 
men, the employés shall be put on short time, so that 
all shall share the amount of work to be done. This 
policy will help to relieve the labour market of any 
large accession of unemployed in all the districts 
where Giovernment work is being carried on. These 
may be small concessions in the opinion of some, but, 
in the aggregate, the progressive improvement cannot 
fail to be of benefit to all Government employés. 


On Friday last the member for the Ince division of 
Lancashire called the attention of the Committee of 
Supply in the House of Commons to the action of a 
firm of printers, having large contracts with the 
Government, in discharging a number of workmen 
because they had joined a trade union. It was 


further alleged against the firm that for the par- 
ticular work they paid lower than the current rates 
of wages in the district. The latter, it was con- 
tended, was in direct violation of the resolution of the 
House of Commons in February, 1891, and conse- 
quently deserved censure by the House. Mr. Woods 
had been in communication with the Financial 
Secretary to the Treasury on the subject for some 
time, but, as he could get no satisfactory reply, 
he brought the matter before the House. The most 
serious allegation made was that of discharg’ng a 
number of men for belonging to a union, which 
by law they have a perfect right to do, and intimi- 
dating a number of others to give up the union 
rather than sacrifice their employment. It appears 
that Sir John Hibbert, the Financial Secretary, was 
not able to deny the allegation generally, but he said 
that the firm had hitherto been a ‘‘ non union house,” 
and the men who were discharged were agitating 
among the men to compel the firm to make it a union 
house. The Committee of the House of Commons 
decided that the contracts should be revised so that 
such undue pressure should not again be brought to 
bear upon the men. One or two members thought 
that this action might go further than was intended, 
but it was explained that it was only intended to pre- 
serve the right of joining or not joining a union, and 
that firms would not be compelled to give preference 
to union men. On this understanding the motion was 
withdrawn, and the discussion terminated, but with 
the evident feeling that the resolution of 1891 must 
be observed. 
I 


A large number of British delegates travelled by 
the London, Chatham, and Dover Railway en route to 
Zurich to attend the International Congress held this 
week. Nearly all the labour members were obliged to 
abandon their intention of being present at the 
Congress, in consequence of their Parliamentary duties 
and because of the coal strike. Some members of the 
Lond: n County Council were, however, able to be 
present, and a few of the chief officers of some of the 
larger unions. The Amalgamated Society of Engi- 
neers were represented by Mr. John Anderson, the 
general secretary, and others ; but the larger propor- 
tion of the delegates really represented the Social 
Democratic Federation, the Fabian Society, and other 
bodies more political than industrial. This fact will 
doubtless give zest to the proceedings, as the political 
element is more congenial to Continental delegates, 
as the labour unions are not so completely industrial 
on the Continent as in the United Kingdom. But 
some of them admit that more rapid progress is made 
with English methods than they are able to attain. 


The Trades Union Parliamentary Committee have 
issued their final notice for the Congress to be held in 
the Ulster Hall, Belfast, during the first week in Sep- 
tember. So far, it appears, the number of delegates 
appointed falls short of recent years, but many societies 
ae their final selections and arrangements till the 
ast moment. Butit is not anticipated that the number 
present will equal those of the last three years. The 
programme of the committee will be a very moderate 
one ; but theresolutionssent inalready extend to eighty- 
four, and many others are expected by the date of the 
opening of the Congress. Many of the resolutions are 
political in their character, as, for example, manhood 
suffrage, triennial Parliaments, all elections to be on 
one day, payment of members and of all official ex- 

enses, the second ballot, &c. Thenthere are anum- 

r of resolutions of a socialistic character, such as 
the nationalisation of all lands and minerals, the State 
acquisition of all railways and other means of transit, 
complete control of the liquor trafficby the ratepayers, 
free compulsory education, reform of the Poor Law 
system. Then there are resolutions for the abolition 
of the House of Lords, and all other hereditary offices, 
and for the election by the people of all magistrates, 
and the payment of jurymen of 10s. per day. The 
labour programme is also pretty wide and full: an 
eight-hours day for all trades and occupations, further ‘ 
factory inspection, contract labour, amendment of the 
laws of conspiracy, of the Factory Acts, boiler inspec- 
tion, court of criminal appeal, old age pensions, labour 
representation, Labour Day, unemployed, federation of 
labour, Government contracts, accidents and corcners’ 
juries, calling out of the military, weights, measures, 
coinage, merchandise marks, employers’ liability, sea- 
men’s grievances, boards of arbitration, &c. Thcse 
quoted are the chief subjects only ; there are many 
others, social, political, and industrial. It is obvious 
that full discussion will be out of the question for all 
of them, indeed, for even a few of them, inasmuch as 
half an hour for each subject would occupy over eight 
hours each day for five days in the week, 








BOILER EXPLOSION AT BILSTON. 
A FORMAL investigation has been held with reference 
to an explosion which occurred on Monday, May 1, at 





the Regent Iron Works, Bradley, near Bilston, owned by 
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Messrs. Tupper and Co., Limited. The Commissioners 
were Mr. Howard Smith and Mr. J. H. Hallett. Mr. 
Gough appeared for the Board of Trade, and Mr. Shake- 
spear, solicitor, of Oldbury, for Messrs. Tupper; while 
Mr. Young, managing director of the Scottish Boiler 
Insurance inner, who had insured the boiler, repre- 
sented that company, and was accompanied by Mr. 
Munro, the chief engineer. 

The boiler was of the plain cylindrical egg-ended 
externally-tired class, 33 ft. long by 6 ft. in diameter, the 

ressure at which it was worked being 30 lb. to38 lb. It 
had formerly b2en used at a colliery, and was bought 
secondhand in 1882 by Mr. Onions, who was then in pos- 
session of the Regent Iron Works. At that time it hada 
flue tube running throughit from end to end. It was ex- 
tensively repaired before being put to work in its new 
position, but the flue tube was left in, and the boiler was 
thus at that time fired internally. Ata later period the 
tube was removed, but when or by whom could not be 
ascertained. The boiler had changed hands before being 

urchased by Mr. Onions, and its age was therefore un- 
 sorteng Mr. Onions gave up the works in 1886, previous 
to which further repairs had been made. From 1886 to 
1888 the works stood idle, and in the latter year they were 
taken over by the Albion Iron Works Company, now 
known as Messrs. Tupper and Co., Limited. Some of the 
repairs, which had at some time or other been made, con- 
sisted of the introduction of two longitudinal plates 
running along the bottom for the length of three belts of 

lating. 

. On he evening of May 1 the boiler exploded, ripping 
at one of the longitudinal seams attaching the last- 
mentioned repair plates, and being torn into three prin- 
cipal fragments. The back end was blown 170 yards, and 
the other parts 20 or 30 yards in different directions. No 
lives were lost, and only one person was injured. The 
cause of the explosion was a long seam rip which had 
evidently existed for a considerable time, and had prob- 
ably developed from fractures started when the repairs 
were executed. Many boilers of this class have burst from 
a similar cause, and the fact that these flaws are difficult 
to detect renders the use of this description of boiler 
somewhat a matter of risk. 

In opening the proceedings, Mr. Gough gave particu- 
lars as to the construction and history of the boiler, and 
stated that it was at the time of the explosion insured 
with the Scottish Company, along with other boilers at 
the works, the amount of the policy being 1000/7. on the 
group of twelve boilers. With regard to the position of 
the insurance ier aged in relation to the owner, Mr. 
Gough said that the company, so far from regarding 
their inspection and their policy asa guarantee of the 
safety of the boiler, would state that they examined the 
boiler only to ascertain if it were in such a condition as 
to constitute a fair risk. Having described the circum- 
stances attending the explosion, and stated that the cause 
would probably be found to have been a seam rip, as 
above explained, Mr. Gough proceeded to call witnesses. 

Mr. Enoch Thompson, of the firm of Thompson Brothers, 
boilermakers, Bilston, gave evidence to the effect that he 
sold the boiler to Mr. Onions after repairing it in 1882. 
He bought it froma Mr. Foley, and had then no idea of 
its age. Before buying it he made an examination, and, 
being satisfied, completed the purchase, the price being 
31/. 103. The boiler had then an internal flue tube 
running through it. After buying it he repaired it 
thoroughly, putting three best best plates into the tube 
and seven best plates into the shell, as well as one best 
plate into the front end. He then tested it to 801b. on 
the square inch. 

By Mr. Shakespear: After the repairs he considered it 
a thoroughly good secondhand boiler, and suitable for a 
pressure of 40 1b. The price paid to him for it by Mr. 
Onions was 751. 16s. 6d. 

By Mr. Commissioner Smith: He made no calculations 
to ascertain the pressure for which the boiler was suit- 
able. He knew in the ordinary way of trade what it would 
stand, and tested it by water to twice the pressure at 
which he thought it ought to work. 

Mr. Onions, now manager for Messrs. Davis Brothers 
and Co., Bilston, gave evidence as to his tenancy of the 
works up to 1886. After he had had the boiler about 
two years, the internal tube was removed, and the holes 
in the end blanked up. He could not remember who 
made these alterations, nor the exact date. He insured 
the boilers with the English and Scottish Company, who, 
he believed, had since amalgamated with the Scottish 
Company. He had no engineering knowledge himself, but 
the boilers, after inspection, were always reported to him 
as being in fair condition. 

Benjamin Gettings, boilermaker, Bradley, deposed to 
effecting certain repairs to the boiler about eighteen 
months before Mr. Onions gave up the works in 1886. 

Mr. Adams, secretary to Messrs. Tupper, gave details 
as to the insurance of the boilers, and stated that the 
annual premium was 12/., and the pressure stipulated in 
the policy, 40 lb. Messrs. Tupper employed James Higgs 
as their engineer. Witness was not able to say definitely 
what object the firm had in insuring. 

Mr. Shakespear, interposing, said he might explain 
that Messrs. Tupper’s object was twofold—first, in 
order to obtain an extra inspection, although they con- 
sidered their own quite satisfactory; and, secondly, on 
purely commercial grounds, to obtain compensation in the 
event of an explosion. 

Mr. Adams, continuing his evidence, said that on 
receipt of the insurance company’s reports they were 
handed to Mr. Higgs, who weal give them attention. In 
1889 to 1891 the insurance company requested facilities 
for proper inspection, but the time was not convenient, as 
the works were in operation, and if an- inspection had 
been made they would have had to be stopped. 

James Higgs, engineer in Messrs, Tupper’s employ for 








twenty-five years, said he had not served his time to 
engineering, but had had experience in examining boilers. 
He described the repairs made to the exploded boiler. He 
knew that there were plates at the back end with the 
longitudinal seams in line for a considerable length, and 
the points of the rivets in those seams were on the outside. 
He went tothe works when Messrs. Tupper took them 
over, and the boiler was then fired by waste gases from a 
puddling furnace. In 1890 that furnace was removed and 
the boiler turned into a hand-fired one. It was fed with 
canal water, and the safety valve blew off at 40lb. ‘Three 
weeks before the explosion some alterations were made in 
the brickwork flues, so that one side could be fired from a 
puddling furnace at one end, and the other side by hand 
at the other end. Prior to making these alterations he 
looked searchingly for seam rips. He did this because he 
had found aseam rip in one of the other boilers. He saw 
some leakage at a couple of edge cracks over the fire at 
the hand-fired end, but there were no signs of leakage at 
the other end, where the long seams were. He sounded 
the plates with a hammer, and found no defects. He also 
made a careful examination internally. The boiler was 
cleaned every three weeks, and then he always went 
inside to examine. He last did so on April 24, a week 
before the explosion ; on which date he also examined it 
externally, and saw some leakage at an edge crack at the 
second ring seam from the furnace end. He then con- 
sidered the boiler was all right. The long seams in line 
did not rest on the brickwork; he could see them, and 
there was no sign of leakage. He thought the cause of 
the explosion was a flaw originating at the long seams re- 
ferred to, for he found evidence of a seam rip having 
existed at that part. The rip was between thelap of the 
two plates, but he could not give its length. If the boiler 
had been tested by hydraulic pressure the defect would, 
he thought, have been discovered. 

By Mr. Shakespear : The long seams were plainly to be 
seen. He considered such seams safe at 40 tb. pressure. 
He had always received instructions to do anything that 
was necessary without sparing expense. The firing of the 
boilers from both ends would, he considered, be an im- 
provement, by distributing the heat more evenly. 

By Mr. Young : He would not say thatof a certainty the 
seam rip would have been discovered by a hydraulic test. 

Mr. Young, managing director of the Scottish Com- 
pany, stated that they insured the boiler on October 10, 
1888, but it had not been examined. The first inspection 
was made under steam on November 22, 1888, and the 
first ‘‘ thorough ” was obtained on July 6, 1889, on which 
occasion the external flues had not been cleaned. Later 
in the year 1889 there was another “‘ thorough” examina- 
tion, and again the flues were not cleaned, though they 
were entered by the inspector. The last ‘‘ thorough” was 
made on December 26, 1892, but on that date, as before, 
the flues werenot prepared. Mr. Young produced letters 
and reports which showed that frequent requests for 
thorough inspections had been made by his company. On 
April 5, 1893, the boiler was examined internally, and, 
as far as seen, was in fair order. The policy was not a 
guarantee of the safety of the boiler. He would not say 
that the examinations were satisfactory, inasmuch as the 
flues had not been cleaned, but they were sufticient to 
satisfy the company that the risk was a fair insurance 
risk to continue. 

By Mr. Shakespear: He would not say the boiler was 
all right; he would only say that it was fit to be insured. 

By Mr. Smith: Some insurance offices issued « certifi- 
cate of safety in addition to the policy of insurance, but 
his firm did not do so unless in exceptional cases. On 
the examinations made in this instance by the inspectors, 
his company would not have issued such a certificate, 

By Mr. Shakespear: The exceptional cases referred to 
were those in which they examined the boiler during con- 
struction, saw it tested, and examined it afterwards. In 
such cases they issued a certificate. Messrs. Tupper had 
not asked fora certificate, and, if they had, his company 
would have said that with a boiler of such an age and 
construction, it would be impossible to grant it. 

Mr. Munro, engineer to the insurance company, gave 
evidence briefly as to the bursting pressure of the boiler, 
which he estimated at 208 lb. 

Alfred Higgs, engine driver, said that on the night of 
the explosion the boiler was hand-fired only. The steam 
pressure was about 38 Ib. 

Mr. James Cauldwell, inspector to the insurance com- 
pany, said he examined the boiler in December, 1892. The 
preparation was not satisfactory, but he had enough scale 
removed to satisfy himself as to its condition. In his 
opinion the condition was good and the boiler safe. 

By Mr. Smith: He scraped the longitudinal seam 
which had since failed, but saw no leakage. He did not 
have the scale removed from the other side of it. Even 
if the scale had been removed the seam rip could not have 
been seen. Thescale onthe water side might stop a leak- 
age. He was not now sure whether he had the scale 
removed or not; possibly he had. Witness suggested 
that the fracture had been started by the use of the drift 
at the time the seam was being riveted. 

By Mr. Young: The fracture being in the outer over- 
lap. no inspection could have detected it. 

hy Mr. Smith: It might have been detected by an 
hydraulic test. 

Mr. Short, inspector, gave evidence as to an internal 
examination he made on April 3 last. He saw no evidence 
of a seam rip. 

Mr. Henry Woodthorpe, Engineer-Surveyor to the 
Board of Trade, said he had examined the boiler since it 
burst, and gave a full description of its general construc- 
tion and equipment. The cauce of the explosion was a 
seam rip at a longitudinal seam, where two repair plates 
extending across three belts of plating had been put in 
the bottom of the shell. So far as he was able to judge, 
the repair plates had been laid the wrong way of the 











grain. The rip could not have been discovered by ordi- 
nary inspection ; it was through the outside overlap. If 
the boiler had been submitted to an hydraulic test, the 
defect would have been detected. 

Mr. E. B. Marten, consulting engineer, Stourbridge, said 
he had examined the exploded boiler at the request of 
Messrs. Tupper, and in the main corroborated the evi- 
dence of Mr. Woodthorpe. He thought the explosion 
was due toarip on the outside plate, and that there was no 
rip on the inside seam. There was no sign of shortness 
of water. He did not think that any reasonable hydraulic 
test would have revealed the defect. He did not con- 
sider that the longitudinal pinion had contributed to 
the explosion. In the north many large boilers of that 
type were wholly longitudinally plated. 

After Mr. Gough had submitted a number of questions 
to the judgment of theCourt, Mr. Young, on behalf of the 
insurance company, made a few remarks to the effect that 
his company were first of all an insurance company, 
taking risks, and they existed by so doing. The policy 
was the bargain between themselves and the insured. 
They were not bound to make any examinations at all, 
and such examinations as they did make were for their 
own guidance, and really had nothing to do with the 
insured. Judging from the remarks of Mr. Shakespear, 
Messrs. Tupper’s solicitor, no one had been misled in the 
matter, and his company thought they were perfectly 
justified in the course they took. 

: a Smith here remarked that they might be justified 
egally. 

Ohftor deliberation, Mr. Smith gave judgment the 
following day. He reviewed the evidence given, and said 
that the Commissioners had come to the conclusion that 
the boiler had been repaired with plates of an inferior 
material. Messrs. Tupper had taken proper precautions 
to have the boiler insured in order that it might be 
inspected, so as to ascertain that it was in a workable con- 
dition. The engineer, Mr. Higgs, appeared to be a very 
intelligent man, and capable of performing the duties 
intrusted to him. Owing to the position of the seams, it 
would, however, have been impossible for him to have 
discovered the rip. It was an open question whether an 
hydraulic test of a boiler of this character would not have 
endangered the whole fabric and rendered it unsafe. The 
boiler was evidently of doubtful age. It had been in use 
for many years before being taken to Regent Iron Works, 
and the Commissioners thought it would be a good prac- 
tice for persons purchasing second-hand boilers to ascer- 
tain their age and have them carefuliy examined. The 
mode of firing the boiler had been changed several times, 
and this would probably prove a strain. When Meesrs. 
Tupper took over the works they should have had the 
boiler examined by an independent engineer. The Court, 
however, did not hold them responsible for the explosion, 
as the seam ripcould not have been perceived, even if the 
scale had been removed. In conclusion, Mr. Smith said 
they did not attach blame to the owners, to Mr. Higgs, or 
to the insurance company, and would therefore make no 
order as to costs. 





THE EXTENSION OF THE PORT OF 
DUNKIRK.* 
By M. Jory, Ingénieur-en-Chef des Ponts et Chaussées, 
Dunkirk. 
(Concluded from page 144.) 

Freycinet Docks.—The new docks have four branch 
docks, 80 to 100 metres in width, and two large spaces for 
turning. These spaces are connected by a passage of 
21 metres (68 ft. 11 in.) width, provided with gates by 
which they may be isolated if required. Docks Nos. 1 
and 2 are excavated to a depth of —2.50 metres (98.4 in.) ; 
docks Nos. 3 and 4 to —4.50 metres. All the docks are 
inclosed by quay walls, except the ends of docks Nos. 3 
and 4, which have stone pitching, in view of some future 
extension. The quays have a width of 180 metres. Docks 
l and 2 communicate, by means of two locks of 38.50 
metres in length and 6 metresin width, with a boat-dock, 
called the Canal de I’Ile Jeanty, 800 metres long and 40 
metres (131 ft.) wide. The available length of the quays 
is 5096 metres ; the area of the docks is 31 hectares (76.6 
acres); that of the quays is 38 hectares 70 ares. 

The construction of the new docks and subsidiary 
works was begun in 1881. In the course of 1884 the first 
section was opened. Certain accidents occurring in con- 
nection with the new walls retarded the progress cf the 
works. In the original design it was intended that the 
quay walls should be constructed in masonry, the section 
of which should be the same as that of the walis of the 
west dock. The country only furnished bricks of rather 
poor quality, and the stone which had been vsed came 
either from Cherbourg or the neighbourhood of Boulogne. 
The engineers, fearing that they would be unable to pro- 
cure in good time the supply of more than 300,000 cubic 
metres of materials which they would require, had pro- 
posed to replace the masonry in part by a concrete formed 
of a mixture of cement and sand in the proportion of 7 to 
1. They had proved by long experience that this mixture 
made blocks which could only be crushed under a weight 
of more than 30 kilogrammes per square centimetre 
(426 lb. per square inch); that it was less permeable by 
the water of the sea than masonry of local bricks. They 
had calculated the section of the walls in such a way that 
the weight supported by the concrete did not exceed 3 
kilogrammes per square centimetre, and had built on the 
east side of the channel a wall of the proposed type of 100 
metres inlength. The results of the experiments appeared 
so satisfactory that the new mode of construction—which 
would obviate all cause of delay in the progress of the 

* Paper read before the International Maritime Con- 
gress, London Meeting. 
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works, and would bring about a saving of 250 fr. per 
metre of wall (9.11. per yard)—was authorised. 

The section actually made differed a little from the 
section of the trial wall; in the latter the sand concrete 
was confined in compartments formed by an exterior and 
interior facing of brickwork in rich mortar; these were 
connected with one another by small brick walls spaced 
at intervals of 3.75 metres. In the new walls the exterior 
facing of bricks was replaced by a facing of rubble of a 
quartzose stone, set in mortar of 1 to4; and, in order to 
allow of the use of machines, by which it was hoped to 
ram the concrete mechanically, the transverse walls were 
omitted. 

The concrete, in a powdery condition, was spread out 
in beds of 7 centimetres, levelled, and well rammed with 
wooden rammers till its volume was reduced in the pro- 
portion of 3to 2. Each layer was united to the previous 
one by picking the surface. The mass of concrete thus 
obtained appeared homogeneous, and blocks which were 
cut from it presented the appearance of monoliths with 
sharp and hard edges. 

However, scarcely had a few months passed after the 
new quays had heen opened for use, when slight fissures, 
both vertical and horizontal, began to show in the walls ; 
at the same time it was noted that the coping stones had 
risen. The trouble developed rapidly, and in the course 
of 1885 a commission appointed to examine the walls gave 
warning that it was necessary to reconstruct them. They 
recommended at the same time that for the future all 
works which had not yet been given up to commercial use 
should be executed exclusively in masonry. 





The trial wall, constructed now nearly fifteen years ago, 
shows no sign of failure, though it is exposed to the rise 
and fall of the tide; it cannot, therefore, be said @ priori 
that walls in sand concrete, having the composition then 
adopted, are unable to resist the sea. 

There have been attempts to explain in various ways 
this accident. It is to be presumed that it was due 
to more than one cause: partly to the great rapidity with 
which the work had been executed ; partly to the appa- 
ratus used to mix the materials ; partly to the weak mix- 
ture of mortar used for the outside masonry, and to the 
extremely light sand from the sandhills used in it. 

In the new masonry walls a mortar of three parts of 
sand with one of cement in the interior, and of five parts 
of sand to two of cement in the facings, has been adopted. 
The mixers with vertical axes have been replaced by 
crushers with heavy rollers and horizontal axes ; finally, 
in the facing coursed ashlar has been substituted for rubble. 

The rebuilding of the walls in the part of the dock 
which was in use was done by means of compressed air ; 
iron caissons 30 metres (33 yards) long and 5.20 metres 
wide at the bottom were used. Each caisson was com- 
posed (1) of a lower part 2.80 metres high, which re- 
mained buried in the bottom after the completion of the 
work, comprising the working chamber and the girders 
above it, and (2) of a cofferdam attached by bolts to the 
lower part, which was removed when the work could be 
done in the dry. 

The cofferdam was formed of eight panels 8.45 metres 
high, one at each end, and three on each lateral face ; 
separate chambers of 50 centimetres (20 in.) in width 
and 1.25 metres in height were provided, into which men 
could descend to put in place and remove the bolts which 
fastened each panel to the lower part of the caisson and 
to the contiguous panels. Watertight joints were obtained 
at the bottom by a band of rubber, and at the sides by 
chocks of wood. 

The fixed part of each caisson was constructed on a 
slipway and then launched into the dock. When the 
time came came for it to be used, it was brought along- 
side a staging, set up near mortar mixers; the cofferdams 
were built by means of a large floating derrick ; then the 
concrete was filled in between the girders, and the 
masonry raised until the draught of water was about 
6 metres. The caisson was then t:.ken to its site, and the 
masonry was continued untilthe bottom of the dock (pre- 
viously dredged) was reached, at a depth of about —2.50 
metres (98.4 in.), and until it had sufficient weight to 
enable it to be sunk by compressed air. 

The caisson was then sunk to a depth of —4.50 metres, 
and immediately the working chamber was filled up with 
concrete. The masonry was begun again as soon as the 
concrete was set, and was raised above the level of high 
water neap tides ; next the movable panels were taken 
away by means of the floating derrick, which transferred 
them to another caisson already in position at the staging. 

The work advanced rapidly. It presented, however, 
serious difficulties, and was rendered dangerous by the 
neighbourhood of the old wall in part demolished, in 
front of which the new wall had been placed, so as to 








encroach as little as possible on the dock; twenty-six 
caissons were sunk from June, 1886, to the end of De- 
cember, 1889. The average time required for each, from 
the erection of the cofferdam to the completion of the 
masonry, was 46 days ; it was reduced to 29 days for one 
caisson and rose to 95 for another. 
Average Time. 
; days hours 
Krecting cofferdams 4 
Concreting the girders ... 
Masonry for ballast 
Towing to site and sinking 
Sinking with compressed air ... 
Concreting ae 
Completion of masonry ... 
Removing cofferdams 
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The caissons were separated from one another by spaces 
of 0.75 metre (29.5 in.), where the iron was left in place, 
and of 1 30 metres in the rest. These spaces were filled 
up with concrete run in between timber frames. The 
removal of spoil was effected by means of a pump, and 
completed at the bottom by a diver. To pour the con- 
crete, a very narrow box was used, of special shape, which 
could pass into the small width available. 

The mortar used was a mixture in the proportion of 
550 kilogrammes (1215 lb.) of cement to 1 cubic metre 
(35.3 cubic feet) of sand, except for the joints, where the 
weight of cement was made 700 kilogrammes. 
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The length of quay thus built was777 metres. The wall 
has cost 2500 fr. per running metre (110/. per yard). The 
extra payment to the contractor for furnishing the cais- 
sons and using compressed air accounts for 950 fr. 

Completion of the Old Dock.—The quays of the old 
dock—‘‘ du Commerce”—were completed in 1888-9 by the 
same methods as those described above. Compressed air 
was similarly used in cutting through the quay wall of 
the old dock, ‘‘dela Marine,” on the site of the new 

assage, and in joining in the old work with the new. 
The details of the caissons differed slightly, divers being 
used to detach the movable part of the caisson from that 
left in the work. 

North Lock.—As the entrance channel was deepened 
the want of deep sills at the west lock raised complaints, 
and a new lock, estimated to cost in all 7,500,000 fr. 
(300,000/.), was authorised in 1887. 

It is 25 metres in width, 210 metres in length over all, 
170 metres in available length, and has three pairs of 
gates, making it into two chambers of 106.80 and 70.20 
metres in length respectively. Its sills will be at the 
level —5.00 metres, giving a Toth of 9.00 metres of water 
in the lowest neaps, and 10.50 metres (34 ft. 6 in.) in the 
lowest springs. ; 

The lock is founded on a thick bed of sand, with a few 
patches of clay. This would have carried the lock, but a 
part of the site having been washed into deep holes by 
the old scouring sluices which were close by it, it was 
thought well to pile the foundation. On the piles rests 
a bed of bydraulic lime concrete, then a layer of bricks, 
and on them a floor of cut stone set in rich mortar. The 
floor joins the walls with curves of small radius. The 
quoins, sills, and coping are in granite. 

There is a main culvert along each lock wall 3 metres 
in height, and varying in width from 2.70 to 2.40 metres, 
connected by branches with the lock. 

The lock gates are in two leaves, 14 metres wide and 
12.10 metres high. The outermost pair have iron strut 
gates. The gates have flotation chambers supporting all 
the weight except 36 tons, at high water spring tides. The 
construction of each leaf is on the system of transferring 
all the load by vertical girders to two horizontal girders, 
one at the top and one at the bottom. The upper girder 
transmits to the wall a load of 450 tons. The upper girder 
is of rolled steel, the rest of the gates of galvanised iron ; 
the footsteps and thrust blocks are in cast steel, the 
pivots and collars in forged steel. 

The masonry of the lock is now finished, and the gates 
are in course of erection ; the dock walls outside the lock 
are being built with compressed air, and it is hoped to 
open the lock to traffic in 1894. 

East Pier.—The present channel is too narrow for large 
ships to be able to reach the north lock. It was conse- 
quently decided to widen it by building a new east pier 
and removing the present one. . 

This new pier is 800 metres in length, being a little 
shorter than the old one. It will make a channel 120 
metres wide at the pier head, and 200 metres abreast of the 
lighthouse. The silane line of the channel with omnes 
to the shore line has been criticised, but on the whole 
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the present direction seems the most favourable for navi- 
gation. 

The new pier will be founded at —5.00 metres, except 
the last 100 metres, where mud is found, and where the 
foundation will be at —8.00. The foundations are of 
concrete, carried out by means of caissons sunk by com- 
pressed air. At the outer end of the pier for 350 metres the 
pier is to be of open timber work, from the level of +2.00 
metres upwards, to avoid silt being deposited, which 
would necessitate the use of bucket dredgers in place of 
suction dredgers. The net 250 metres length is solid, 
and the shore end is made with a pitched slope of 1 in 
10. The ground level descends from +5.00 to —1.00 
metres. The caissons, thirty-eight in number, are 20 
to 22 metres in length ; thirty-one of them are already 
in place. They are built on the beach and drawn to 
their sites on a temporary railway, at low water, except 
those for the outer end, which are built in the harbour, 
towed out, and sunk by admitting water into them. The 
filling in of concrete is done by tide work, as also enough 
masonry to enable compressed air to be safely introduced. 
The sinking of the caisson proceeds afterwards in the usual 
way, as the masonry advances. The greatest liability to 
accident is when the caisson is at its full depth and the 
working chamber is being filled with concrete. During 
sinking the masonry is kept about up to half-tide level. 
The materials are brought up on a metre-gavge railwa 
carried by a timber staging. The caissons during coin | 
weather are only sunk at low water, but in fine weather at 
any state of the tide. The excavation is very easy, the 
sand being siphoned directly over into the sea. The 
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—_ difficulty arises from the parts of old wrecks met 
with. 

The caissons sunk so far are within at most 10 centi- 
metres of the true alignments, an error easily corrected 
above low water. 

The interval between two adjoining caissons is, on the 
average, 20 centimetres, varying from 10 centimetres to 
30 centimetres. ‘To fill it above the level + 1.00 metre 
(39.37 in.) piles were driven, and a small cofferdam made. 

The time required for one caisson, from putting it in 
place to filling the working chamber with concrete, is very 
variable, reaching in certain cases 100 days, and has been 
on the average 55 days. The difficulties have increased 
considerably in advancing further from the shore. 

Present Condition of the Port.—The east docks autho- 
rised by the law of 1879 are not yet commenced. 

The port in its present condition has 8166 lineal metres 
of quay, 42 hectares of water space, and 54.70 hectares of 

uay space. Besides the dry docks mentioned already, 
there is a slipway taking ships up to 80 metres in length 
and a weight of 1000 tons, and a gridiron. 

Handling of Goods.—Dunkirk being a port of transit, 
the rapid and economical handling of goods is of the first 
importance. The new docks are well arranged for this 
purpose, either for loading direct into canal and river 
eraft, which can come alongside ships in the docks, or for 
loading into railway wagons. There are 35 kilometres 
(21.7 miles) of railway track on the quays, arranged with 
curves that admit of locomotives and entire trains pass- 
ing throughout. At 2 kilometres (1.24 miles) from the 
port is a sorting station. 

Equipment.—The Chamber of Commerce administers 
the equipment of the port, including tugs, cranes, and 
sheds. Hydraulic machinery is being installed to serve 
21 cranes of 14 tons and of 3 tons, and others that may 
be obtained later. Thesmaller cranes will make 40 lifts 
per hour. This installation was offered for public tender, 
and the option was given of tendering for electric or 
hydraulic transmission. The higher cost of purchase and 
maintenance shown by the tenders for electric transmis- 
sion led to its being rejected in favour of the ordinary 
method. 

A 40-ton floating derrick has been in use for seven 
years. 

Trafic.—In 1892 the traffic was : 

Tons 
(Measurement). 
1,513,393 
1,601,065 


Total 5,134,458 

Of this total 416,622 tons was coasting trade. The 
principal imports are : Wheat, 464,062 ; minerals, 232,587 ; 
coal, 190,496; nitrate, 170,073; oil seeds, 160,169 ; oats, 
101,820; wood, 84,275; wool, 79,782; maize, 35,37 7. 

The trade with England amounts to 1,208,571 tons 
measurement, the country coming next (United States) 
having 215,403 tons, after which follow Argentine 
pons ¢- Spain, British India, Peru, Russia, Germany, 
and Scandinavia, 


Import ... 
Export ... 
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THE CLEVELAND DISTRICT. 


On Recent Developments in the Cleveland Iron and Steel 
Industrics.* 


By Mr. JEREMIAH HEAD, Past-President. 


THE twenty-two years which have elapsed since the in- 
habitants of this town and district had the honour of a 
visit from the Institution of Mechanical Engineers have 
produced so many developments in the industries of 
Cleveland that it would be quite impossible, within 
reasonable time, to deal with more than a small selection 
of them. In making that selection, I propose to direct 
attention mainly to those appliances and processes which 
have been bere devised or improved, or which have been 
otherwise specially identified with this district, and to 
give preference to what is little known over what has 
been fully described and widely published in the technica] 
literature of the day. 

Natural Advantages.—The Cleveland iron industry, of 
which the town of Middlesbrough may be regarded as the 
centre, owes its rise and progress to three natural advan- 
tages, namely : First, the existence in the Cleveland hills 
of ironstone, of sufficient purity and in sufficient quantity 
for profitable working ; second, the proximity of the sea, 
and of an excellent navigable river affording means of 
communication therewith ; third, the existence, at an 
average distance of, say, twenty-five miles, of the well- 
known Durham coalfield, which yields some of the best 
fuel in the world. Until these natural advantages were 
recognised and developed by Messrs. Bolckow and 
Vaughan and other pioneers, the trade of Cleveland was 
practically confined to agriculture. It might have re- 
mained so indefinitely, but for the opening of the Stockton 
and Darlington Railway in 1825, and its subsequent ex- 
tension to Bishop Auckland and Middlesbrough. The 
new iron road afforded easy and cheap means of bringing 
together fuel, ore, and fluxes, and facilitating their con- 
version into the then much-needed rails and other railway 
material. 

Origin and Growth of Cleveland Iron and Steel Indus- 
tries.—The existence of ironstone in the Cleveland hills 
had long been known, but it was only in 1850 that 
arrangements were made for working it on an extensive 
scale, The primary aim and object of the Stockton and 
Darlington Railway, the pioneer of all railways—the 
successful accomplishment of which was due to the enter- 

rise and genius of the late Edward Pease and George 

tephenson, our first President—was not to facilitate iron 
smelting, but to convey Durham coal to Stockton and 
Middlesbrough for shipment. When in 1839 Messrs. 
Bolckow and Vaughan selected Middlesbrough for their 
new works, they appear to have had no idea of working 
the mineral contents of the neighbouring hills. In 1843 
we find them making marine engines for the Rose, the 
first steamer ever built at Stockton. In 1846 they erected 
blast furnaces, but, strange to say, not at Middlesbrough. 
They actually built them at Witton Park, some thirty 
miles inland, in the hope that the coal measures of that 
locality would furnish clay-band iron ore in sufficient 
quantities for their purpose. It was the urgent need 
arising from the failure of these supplies which led to in- 
cessant explorations, and finally to the opening out of the 
Eston mines in 1850. 

The first blast furnaces in the Cleveland district were 
erected by the same firm in 1852 at Middlesbrough. 
These were Lng followed by others at Port Clarence, 
built by Messrs. Bell Brothers. After that date the develop- 
ment of the Cleveland iron trade proceeded with great 
rapidity. At the time of your last visit the blast furnaces 
of Northumberland, Durham, and the North Riding of 
Yorkshire, which I will henceforth call the north-east 
district, were almost exclusively occupied in smelting 
ironstone obtained from the Cleveland hills. I say almost, 
because a small proportion of foreign ores were even then 
imported for the purpose of improving the quality of 
forge and foundry grades. Official statistics show that 
the quantity of Cleveland ore raised in 1872 was about 
6,300,000 tons, and the quantity of pig iron made in the 
north-east district about 1,920,000 tons.t Although 
Bessemer steel was made in Great Britain during that 
year to the extent of over 410,000 tons of ingots, no steel 
of any kind was made in this neighbourhood. The smelt- 
ing of Cleveland ironstone into pig iron; the rolling of 
the latter into iron rails, plates, angles, and bars, for ship, 
boiler, bridge, and general purposes ; building of ships, 
engines, and bridges ; making iron castings, particularl 
those involving heavy weights and large quantities, suc 
as gas and water pipes and railway chairs; and con- 
structing blast furnace and rolling mill plant—these were 
the principal industries of the district when you came to 
see it in 1871. 

Ore is still extracted epi, | from the Cleveland 
hills, and is still smelted into Cleveland pig-iron. It 
would not be fair to quote the production of 1892, because 
one-third of that year was virtually lost owing to the 
Durham miners’ strike. But taking the records of the 
previous year 1891, the production of Cleveland ore raised 
was about 5,300,000 tons, and of pig iron about 1,493,000 
tons,t or 16 and 20 per cent. respectively less than in 


The Cleveland mining and Cleveland pig-iron trades 
have therefore to some extent lost ground during the last 
twenty-two years. But in addition to the above produc- 


tion there was made in this district in 1891 no less than | P 


1,130,000} tons of other kinds of pig iron, mainly hematite, 
intended for the manufacture of steel. This involved the 


* Paper read before the Institution of Mechanical 
Engineers. 
' Ri British Iron Trade Association Report, 1883, page 





3 British Iron Trade Association Report, January 14, 
1893, page 8, 








use of 2,260,000 tons of ores other than Cleveland, and of 
this about 2, 100,000 tons were imported, chiefly from Spain. 
Taking into account this new branch of the smelting in- 
dustry, there has been an increase of production of pi 
— to the extent of about 36 per cent. as compared with 

In 1872, 299,000 tons of iron rails were made in the 
north-east district, which absorbed about 17 per cent. of 
the pig iron produced. Of plates, angles, and bars, 
389,000 tons were made, which shave another 23 per 
cent., giving a total of 40 per cent. made into finished 
iron. The remaining 60 per cent. was used for foundry 
es or sent inland, or shipped coastwise or abroad. 

The total number of works in the north-east district, 
which were concerned in making the above quantities of 
finished iron in 1872, was 37. Of these— 


21 have since disappeared or are now inoperative ; 
8 continue to roll iron only ; 
5 have had a steel melting and rolling plant added, 
and now produce both iron and wee 
3 —e altogether converted into steel works ; 
an 
3 entirely new steel works have been built: making a 
present total o' 
19 — for the manufacture of finished iron and 
steel. 


But the size and power of production per works are now 
far beyond what they were at the earlier date. 

In 1891 only 3426 tons of iron rails and 268,000 tons of 
iron plates, bars, and angles were made in the north-east 
district. These figures show a loss of the iron rail trade 
to the extent of nearly 99 per cent., and of the other 
kinds of finished iron to the extent of 36 per cent, 
Instead of finished iron absorbing 40 per cent. of the 
Cleveland pig-iron made, as in 1872, in 1891 it absorbed 
only about 23 per cent. And instead of having to find 
other markets for 60 per cent. of their produce, as in 
1872, smelters in 1891 had to do this for 77 per cent. 
thereof, even although it was less by 20 per cent., and 
without taking into aecount the disposal of their addi- 
tional produce in hematite pig. 

To some extent such new markets have been found by 
the increased demand due to the enlargement of local 
foundries, and toincreased consignmentsinland, coastwise, 
and abroad. Butthe most important new channel of con- 
sumption, and that which is of most interest to us, is the 
steel trade, which has arisen entirely since your last visit. 
Official statistics show that during the year 1891 steel 
_ ots were produced in the North-East district as 
ollows : 





Tons. 

By the Bessemer acid process ... 152,748 
+» 99 Open-hearth ,, ee 433,793 
+> 9» Bessemerbasic ,, 203,461 
so open-hearth ” ” 5,480 
Total 795,487 


This would be sufficient to absorb most of the hematite, 
basic, spiegel, and other special pig-irons which were 
then produced : the remainder, and the excess of Cleve- 
land iron proper, having to be sent away for utilisation 
elsewhere. 

Having given this brief sketch of the origin of the iron 
and steel industries of Cleveland, and of the position to 
which they had attained at the time of your last visit, 
and having indicated in general terms how and where 
they have increased or diminished up to the present time, 
I propose to ask your attention to a few of the chief im- 
provements which have taken place in appliances and 
processes since 1871. 

Ironstone Mining.—In Cleveland ironstone mining, one 
of the principal improvements that have been effected 
during the last twenty years is in the mode of drilling 
the holes into which the explosives are placed for blasting 
the stone. In 1871 these holes were made by the use of 
jumpers driven by men working singly or in couples. 
The average quantity of stone so obtained was from 4 to 
6 tons per man per eight hours, including drilling, 
blasting, breaking, and filling, and the cost varied from 
10d. to 1s. per ton. 

Drills.—The machine drills now in use are of four kinds, 


namely : : : ; ‘ 

1. The hydraulic turbine drill, devised by Mr. A. L. 
Steavenson, and in use at the Lumpsey mine near Salt- 
burn, belonging to Messrs. Bell Brothers. 

2. The drill driven by the Priestman petroleum engine. 
This also was first introduced by Mr. A. L. Steavenson, 
and is to be seen at the same mine. 

8. The pneumatic drill, perfected by Mr. William 
Walker of Saltburn, and applied at the North Skelton 
and other mines. 

4, The electric drill, recently adapted and used at the 
Carlin How mine by Mr. A. L. Steavensaqn. 

The principle adopted in all these four cases is that of 
rapidly rotating an auger-shaped drill, fixed in an adjust- 
able frame, an ong vot upon @ bogie which is capable 
of being advanced towards the working face and with- 
drawn, as found necessary. The hydraulic turbine drill 
is driven by water at a pressure of 140 lb. per square 
inch, obtained from a feeder tubbed back in the shaft, 
and brought to the machine by suitable piping. For the 
neumatic drill, air at a pressure of 55 1b. per square inch 
is similarly brought from a reservoir and compressors at 
the surface. j 

Whatever be the motor, the rapidity of drilling depends 
on the amount of power applied and the energy and ex- 

rtness of the men in pushing forward the work. The 

ydraulic drill has the advantage that the requisite 


* British Iron Trade Association Report, February 24, 
1892, pages 3 and 5, 








motive power is obtained at the mere cost of pumping up 
to the surface the water exhausted by the turbine. ‘The 
petroleum drill has the advantage that neither air nor 
water supply pipes are needed ; and the pneumatic drill, 
that it assists the ventilation. A pneumatic drill at- 
tended by sixteen men will obtain from 800 to 1050 tons 
of ironstone per week of 45 hours, which is equal to an 
average production of 10} tons per man per shift uf eight 
hours, or about twice the weight obtained by hand 
jumpers. The cost of getting is from 8d. to 10d. per ton, 
or about 2d. per ton less than formerly. These machines 
are capable of drilling a 1}-in. hole 4 ft. to 44 ft. deep in 
about a minute. In practice 80 to 85 holes are drilled in 
eight hours. As the electric drill forms the subject of a 
separate paper by Mr. Steavenson, it will not be necessary 
to say anything further about it here. 

The hand ratchet-drill manufactured by the Hardy Pick 
Company, of Sheffield, takes a position intermediate be- 
tween the old jumpers and the machine drills, and is well 
worthy of notice. It has of late been brought into use in 
several of the Cleveland mines. It is cheap in first cost, 
and easy to fix, especially in awkward positions where no 
other tool would be applicable. Nocomplications in the 
way of ipes or conductors are required, nor ag fuel sup- 
plies. N r. William Charlton, engineer at Sir B. Samuel- 
son and Co.’s Slapewath Mines, has made some improve- 
ments in the details ; and by aid of these nearly as much 
stone per man per shift can be obtained as with machine 
drills proper. 

The North Skelton, the deepest of the Cleveland mines, 
extends to 120 fathoms below the surface. Nevertheless 
there is no great quantity of water to contend with, 100 
gallons per minute being about the average. For ventila- 
tion the Guibal fan is the one generally preferred. The 
largest, namely, that at Eston, is 40 ft. in diameter by 
12 ft. broad, and delivers from 120,000 to 140,000 cubic 
feet per minute. 

Nature of Ore.—At the Cleveland mines the ‘‘main 
seam,” namely, that first opened out by Mr. John 
Vaughan, which is from 10 ft. to 16 ft. thick, is the only 
one worked at present. There are other seams above and 
below, but they are much thinner. The proportion of 
metalliciron inthe raw stone varies from about 26.5 to 31.75 
percent. The general average may be taken at about 28.5 
per cent. When calcined the ore yields from 38.0 to 43.5 
per cent. of metallic iron, or about 40 per cent. on the 
average. The phosphorus in the raw stone varies from 
0.4 to 0.8 per cent., averaging about 0.6. The sulphur 
averages 0.12 per cent. The duration of the best deposits 
is estimated at from fifty to sixty years. The quantity of 
inferior stone is as yet undetermined, but is no doubt 
very large. 

At the Liverton, Lingdale, and Stanghow mines, the 
contents of the tubs as they come from the pit are tipped 
upon moving belts of considerable breadth, which carry 
the stone forward to the trucks. All shale, dogger, and 
other impurities are thus easily seen and picked out by 
boys placed there for the purpose, This plan enables the 
quality of the ore to be Loree | improved. 

Blast Furnaces.—In 1878 the late Mr. Thomas Whit- 
well stated, inthe course cf a paper upon blast furnaces 
which he read before the Cleveland Institution of Engi- 
neers (Pr ings, 1877-78, page 135), that the 
average Cleveland furnace was then 80 ft. high, 23 ft. to 
25 ft. in diameter at the bosh, and 8 ft. in diameter at the 
hearth. The average temperature of the blast was 
850 deg. Fahr., and the consumption of fuel 25 cwt. of 
coke per ton of pig iron. He gave the blast pressure as 
varying from 2? lb. to 43 lb. per square inch. From other 
sources I find that the average make of pig iron per fur- 
nace in 1872 was under 300 tons per week. Some furnaces, 
however, almost as large as any since built, were then in 
operation ; notably two at Messrs. Wilsons, Pease, and 
Co.’s works, 85 ft. high by 27 ft. bosh and 9 ft. hearth, 
built under the supervision of Mr, Charles Wood in 1869 ; 
and two at Sir Bernhard Samuelson’s Newport Iron 
Works, built to the designs of Mr. R. Howson in 1871, 
85 ft. high by 28 ft. bosh and 8 ft. hearth, and having a 
capacity of 30,085 cubic feet. In a paper read before the 
Iron and Steel Institute in 1887 (ENGINEERING, vol. xliii., 
page 583, and vol. xliv., page 25), Sir Bernhard gave the 
average production of these furnaces at 490 tons each per 
week, and the consumption of coke at 20.35 cwt. per ton 
of pig iron, with calcined ore containing 43.5 per cent. of 
iron. Itappears, however, that their consumption rase sub- 
sequently to 23.48 cwt., but was in reduced by 3.89 
cwt., namely, to 19.59 cwt. per ton of pig, by the substitu- 
tion of firebrick for pipe stoves, and the use of better fuel. 

Since 1871 no great change has been made in the size, 


form, or performance of the then best designed furnaces 
using the best materials ; but much better average results 
have been obtained than those named by Mr. itwell. 


This has been brought about by the reconstruction since 
that year of almost all the older furnace plants, thus rais- 
ing the average efficiency to the level of previously excep- 
tional performances. A weekly output per furnace of 500 
tons of Cleveland or of 800 tons of hematite pig is no 
longer considered remarkable; and even these figures 
have been considerably exceeded. 

The best performance which has come to my knowledge 
at —— any furnace on Cleveland iron is that obtained 
b essrs. hrane and Co. at their Ormesby Iron 
Works, One of their furnaces, 90 ft. high by 23 ft. bosh 
and 10 ft. hearth, is producing on the average 700 tons of 
pig iron per week. Pwo others, 90 ft. high by 29 ft. bosh 
and 10 ft. hearth, produce each an average of 825 tons. 
In one particular week no less than 949 tons was obtained 
from one of these furnaces, which, as regards cubic capa- 
city, are the largest in Cleveland, and perhaps in the 
world. 

The effect of the internal sha 
their power of production has 


of blast furnaces upon 
= 
consideration of Mr. William Hawdon and 


been engaging the 
. Richard 
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Howson, of the Newport Iron Works. In furnaces made 
of the ordinary shape they point out that the whole 
weight of the charge rests —_ the inverted conical sur- 
face of the bosh and upon the hearth, the consequence 
being that the descending charge becomes tighly packed 
at the region where it is in a semi-fused or plastic condi- 
tion. This causes difficulty in forcing the blast through, 
and delay in the process of reduction. The remedy they 
pcopose is to alter the internal form in such a way that 
the materials shall be sustained in the upper part of the 
furnace, where they are as yet in a solid and open condi- 
tion; while lower down the internal form will be such 
that the charge shall be able to descend more freely than 
at present, and shall thus become more permeable to the 
blast. One of the Newport furnaces working on Cleve- 
land ironstone has been altered on this principle, with the 
result that an increase in output of from 30 to50 per cent. 
has been obtained, together with a higher average grade 
of iron and some saving in coke. 

The average output of pig iron per furnace per week 
in the north-east district Soren the year 1891, including 
hematite, basic, &c., was 548 tons.* The consumption of 
coke per ton of pig iron has fallen from 23 ewt. to 20cwt. 
and even below for Cleveland, and to 19 cwt.t+ and below 
for hematite, where good ore and fuel are used; though 
probably it still remains at the higher figure where the 
conditions are less favourable. 

It is alleged by some authorities on blast furnace 
management that neither the Cleveland ironstone nor the 
Durham coke are so pure as they used to be. This is 
believed to be partly owing to the exhaustion to an appre- 
ciable extent of the best mineral beds, and the conse- 
quent admixture of less pure materials. It is not infre- 
quently asserted that, whatever advantage in blast 
furnace economy has been obtained by improved appli- 
ances and processes, has been toa great extent neutralised 
by deterioration in the quality of the minerals supplied. 

Hot Blast Stoves.—The increased average output per 
furnace working on Cleveland ironstone and the lessened 
consumption of fuel—where the best qualities are used— 
seem to be largely due to the higher temperature of blast 
rendered possible by the adoption of firebrick instead of 
pipe stoves. In 1871 the only firebrick stoves in the dis- 
trict were those devised by the late Mr. Edward A. 
Cowper, past-president, at the works of Messrs. Cochrane 
and Co., who, acting under the advice of Mr. Charles 
Cochrane, past-president, led the way in this great im- 
provement ; those at the works of Messrs. William Whit- 
well and Co., of Thornaby, who adopted their own parti- 
cular type in 1869; and those at Consett, which, being 
erected under the supervision of the late Mr. Thomas 
Whitwell, were of the same kind. At the present time 
firebrick stoves are almost universal, there being only two 
works without them. At first they were made 28 ft. high 
by 22 ft. in diameter, and two were thought sufficient for 
one furnace. Now they are made 60 ft. to 80 ft. high by 
22 ft. to 26 ft. in diameter ; and three, four, or even five 
are worked to a furnace. The temperature of the blast 
has risen from an average of 850 deg. Fahr. to about 
1450 deg. Fahr. ; and the pressure from an average of 
34 1b. per square inch to 5} lb. in Cleveland and 64 lb. in 
hematite furnaces, and even higher. 

Blowing Engines.—At your last visit, a paper was read 
by the late Mr. Alfred C. Hill on the compound surface- 
condensing blast engines (Proceedings, tha me. 175), 
which had then recently been erected to his designs by 
Messrs. Kitson and Co. at the Lackenby Iron Works. 
These engines are still in operation; but until quite 
lately there has been little extension of fuel-saving ex- 
pedients as applied to blowing engines since that time. 
This is probably owing to the circumstance that all 
necessary steam can usually be obtained from the com- 
bustion of the furnace gases, at all events when Cleve- 
land ironstone is being smelted. The favourite blowing 
engine in the district is still the inverted non-condensing 
type, which has the advantage of great simplicity and 
compactness. Wherever hematite came to be substi- 
tuted for local ores, the furnace gases were found to be of 
much poorer quality, owing mainly to their dilution by 
the steam from the water mechanically and chemically 
combined in that class of ore. Consequently where 
hematite ore is smelted, steam must now be economised, 
if it be desired to avoid the use of extra fuel at the 
boilers. Inasmuch also as all feed water used in Teeside 
works is pumped from the river at Darlington, and paid 
for by meter at 3d. per 1000 gallons, the saving of water 
as far as possible is a consideration, as well as the saving 
of fuel. 

The methods which have been recently adopted for 
economising in blast engines are three—namely, feed- 
heating, condensing, and compounding. <A — com- 
plete example of all three methods is afforded by the new 
plant at Messrs. Cochrane and Co.’s works. Three non- 
condensing blast engines exhaust into one common main. 
From this, steam is taken by a fourth engine, which ex- 
hausts into a surface-condenser. The circulating water 
for the condenser is drawn from and returned to the 
river. From the exhaust main a portion of the remaining 
steam passes into a series of Berryman evaporator con- 
densers, in which it is condensed, and becomes again 
available as feed water. In its condensation it gives up 
its latent heat to the circulating water, which is from the 
Darlington mains; and from this it distils a sufficient 
quantity of feed water to make up all waste. The ex- 
haust steam, however, would soon heat up the circu- 
lating water to its own temperature of about 212 deg. 
Fahr., and further condensation would thereupon cease, 
were it not for another expedient. The space above 





* British Iron Trade Association, Bulletin No. 23, 
1893, pages ] and 3. i ; 
+ Cleveland Institution of Engineers, Proceedings 


1890-91, page 182. 





the circulating water is connected by a pipe with another 
Berryman condenser, cooled by river water, and beyond 
this with an air pump. Thus the Darlington circulating 
water is under a vacuum, and consequently evaporates at 
a correspondingly low temperature ; it is therefore able 
to condense steam at atmospheric pressure and to become 
itself gradually distilled. In this way, out of the 75,000 
gallons per 24 hours evaporated by the voilers, only 12,500 
gallons, or say one-sixth of the total, has to be supplied 
and paid for anew. The feed water thus obtained is 
forced through a series of Edmiston filters to free it from 
grease and other impurities, then through another Berry- 
man heater, utilising the remainder of the steam from 
the exhaust main, and so into the boilers. The pressure 
in the exhaust main varies from 2 1b. or 3 lb. below to 
21b. or 31b. above the atmosphere. The temperature of 
the feed as it enters the pumps is 110 deg. Fahr., and 
as it enters the boilers 210 deg. Fahr. : 
Another application of compounding and condensing to 
blast engines is that recently carried out at Sir B. Samuel- 
son and Co.’s works by Mr. Tom Westgarth, under the 
direction of Messrs. Hawdon and Howson. Ot four non- 


, condensing blowing engines of usual construction, one re- 


mains untouched ; a second has had a jet condenser and 
air pump fitted; the third and fourth have been com- 
pounded by the addition of extra cylinders, and have had 
similar condensers added. The condensing water is 
separately pumped from and returned to the river, a 
water tower intervening. The amount of economy ob- 
tained has not yet been accurately determined ; but Mr. 
Westgarth claims that one boiler in six has been dis- 
pensed with, without diminishing the output of pig iron 
and without using any fuel specially for evaporation. At 
the Skinningrove Iron Works two blowing engines work 
together, forming one compound jet-condensing engine, 
but they can be used separately if necessary. Messrs. 
W. Whitwell and Co. have a simple jet-condensing blow- 
ing engine ; and there is one with a Morton’s ejector-con- 
densor at the Cargo Fleet Iron Works. All others in the 
district are simple non-condensing engines. 

Boilers.— As regards blast-furnace boilers, in 1871 they 
were almost exclusively of the plain cylindrical type, 
80 ft. long by 4 ft. to 5 ft. in diameter, and rigidly sup- 
ported. These were found to strain themselves at every 
change of temperature, and to be far from safe. In some 
cases they were cut in twoin the middle of their length, 
and connected by a short pipe. In others they were hung 
on volute springs on the plan suggested by the author.* 
The elephant type first introduced by Mr. Charles Wood 
was substituted at the Tees Iron Works, and also to some 
extent at the Thornaby Works, with good results. The 
Howard boilers at the Lackenby Works were found un- 
safe, and others of the Lancashire type were substituted. 
Messrs. Cochrane and Co. still work Root’s boilers, and 
have done so for 18 years ; but their use has not extended 
further. Only the purest water can be used; they are 
expensive to keep up, and require extra attention on 
account of the fluctuations due to the small body of water 
contained in the tubes. They also require some coal to 
be always burning as a wick for keeping alight the enter- 
ing gases. The favourite boiler for furnace plants is now 
the three-flued Beeley boiler, which is a simple, compact, 
and efficient steam-raiser. In boilers of all kinds, the 
material used, the mode of construction and mounting, 
and the fittings have been greatly improved during the 
last 20 years. 

Comparison with American Blast-Furnaces.— On the 
occasion of the visit of the members of the Iron and Steel 
Institute to America in 1890, most engineers and iron- 
masters from this district were deeply impressed by the 
enormous outputs obtained per furnace at some of the 
American smelting works. This was found to be due in 
a large measure to the use of exceedingly rich ores; but 
that did not altogether account for the observed results. 
Mr. James Gayley, one of Mr. Carnegie’s managers, has 
since published the performance of the Edgar Thomson 
furnace “I” during January, 1892.+ This furnace is 
90 ft. high by 21 ft. bosh and 12 ft. hearth, and has 
a capacity of about 23,000 cubic feet. The make during 
the month was 12,706 tons, the average yield of the 
ore 61 per cent., the fuel consumption 1700 lb. or about 
15 cwt. per ton of pig-iron, the best week’s work 3005 
tons, the best day’s work 511 tons, the temperature of 
blast 1200 deg. Fahr., and the pressure 104 lb. per 
square inch, The volume of air delivered by the blow- 
ing engine was 27,000 cubic feet per minute, which 
is 1175 cubic feet per 1000 cubic feet capacity, or from 
3 to 44 times what is usual in Cleveland. As regards 
the advantage obtained by richer ore, that is clearly un- 
attainable here, if local ores only are used. As regards 
difference in practice, the most noteworthy thing is the 
enormously greater quantity of air passed through the 
American furnace than is customary here, and the higher 
pressure of blast which has to be maintained for enabling 
it to penetrate the charge. The circumstance that the 
maximum American output exceeds the Cleveland maxi- 
mum in about the same proportion as the air passed 
through per 1000 cubic feet of capacity, seems in some 
measure to explain these wonderful results. 

Although the American practice of forcing furnaces, 
with the consequent rapid destruction of linings, has not 
found favour generally in Cleveland, still it has raised 
much discussion, and indicated various lines of progress 
for the future. In America great stress is laid upon 
large blowing power, and upon blowing every furnace 
from a —- engine or engines, independently of any 
others. The quantity of air entering a furnace is regu- 
lated by the number of revolutions per minute which the 
engines make, without regard to the blast pressure ob- 

* Iron and Steel Institute Journal, 1871, part 1, page 64, 

+ Iron and Coal Trades Review, October 28, 1892, 
page 570. 


tained. The engines are indeed used as air meters as well 
as air-pumps. Each one is provided with a governor, 
which keeps it approximately at a uniform speed, how- 
ever much the resistance may vary. An ingenious centri- 
fugal speed-recorder by Mr. Edward Brown, of Phila- 
delphia, is employed as a check, and has since been intro- 
duced here by Messrs. William Whitwell and Co. 
Cleveland engineers, asa whole, are still unconvinced that 
separate blowing is better for their circumstances than 
blowing into and drawing out of one common main ; but 
nevertheless arrangements have in some cases been made 
to give the power of separate blowing as in America. At 
one works a special furnace has been built to use Spanish 
hematite on the lines of the most recent American 
practice; but sufficient experience has not so far been 
obtained for enabling deductions to be made. Thelining 
of a Cleveland furnace lasts any time from six years* if 
on hematite, up to 18 and even 20 years if on Cleve- 
land. One of Messrs. Cochrane and Co.’s furnaces, 
which has just been re-lined, Jasted 18 years, and served 
for 500,000 tons of pig iron. The American highly-forced 
furnaces require re-lining in two or three years,t which 
= scarcely admit of such a production as this per 
ining. 
(To be continued.) 





New LicutTHouss.—A new lighthouse has just been 
completed at Punta Medianos, on the Atlantic coast of 
Argentina. The height is about 210 ft., and the height 
of the light some 8 ft. less above the ordinary level of the 
sea at high water. The light is a first-class, steady, 
white light. It is visible 21 miles from the whole of 
the sea horizon. The optical system is of the Brobner 
type, with eight lenses; the lamps fill automatically 
(Denechong system), with concentric wicks (Bourtel’s 
system), : 

JAPANESE RaiLtways.—The Government of Japan has 
plans in hand for the construction of fourteen new rail- 
ways. At present the railways of Japan comprise scme 
1500 miles, of which 894 miles belong to various com- 
panies. These lines, it is stated, will be taken over by 
the State. Formerly the lines were built by British con- 
tractors with matériel supplied from the United Kingdom ; 
but now the Japanese Government and Japanese com- 
panies have their own Japanese engineers, and a great 
part of the railway matériel and rolling stock can be fur- 
nished from the national shops at Shinbasi. 

Curap_ Exxecrric Powrr.— The Berliner Elcktri- 
citiitswerke have recently reduced their charge for 
electricity for industrial purposes to 20 pfennig (2?d.) 
per 1000 watt-hours. An economical motor uses about 
800 to 900 watts per horse-powey according to size, so a 
horse-power hour will only cost 16 to 18 pfennig (2d. to 
2id.) when fully loaded. As, however, full load can 
only be reckoned upon during about half the working 
time, and as the capacity of the motor is fairly constant 
within this limit, the average price for a nominal horse- 
power hour will be 9 to 10 pfennig (1y:d. to 1}d.). 


New Frencu Cruiser.—A new cruiser, the largest in 
the French Navy, is ordered to be built at La Seyne, 
after designs by M. Legane, the constructor of the Spanish 
battleship Pelayo, the Chilian armoured cruiser Captain 
Prat, and other celebrated modern vessels. She will be 
named the D’Entrecasteaux, after the famous navigator 
who died during his search for La Pérouse, and, as she is 
intended for service as flagship in distant seas, she will be 
sheathed and coppered. Her displacement will be 8114 
tons; her — h at the water-line, 393 ft. 6 in. ; her ex- 
treme breadth, 58 ft. 5in.; and her extreme draught, 
29 ft. 6in. She will have two vertical triple-expansion 
engines, with five cylindrical boilers, developing in all 
14,000 horse-power, and giving a speed of 19 knots. The 
normal bunker capacity is to be 650 tons, but it will be 
possible to carry 1000 tons of coal. The protection con- 
sists of a 3.9-in. steel deck, with, above it, a great number 
of cellular compartments for coal and stores, the whole 
being covered by another steel deck #in. thick. The 
whole of the hull below the protection is occupied by the 
machinery, boilers, bunkers, and magazines. Each of the 
heavier guns has its own separate ammunition hoist. 
These, and also all the auxiliary machinery, steering 
gear, internal wenting, loading and training engines, &c., 
will be electrical. The armament will consist of two 
9.4-in. guns of 40 calibres; twelve 5.5-in. quick-firing, 
twelve 1.85-in, quick-firing, and four 1.45-in. quick-firing, 
with two submerged and five above-water torpedo tubes, 
two of the latter being in the bows. Each of the 9.4-in, 
guns will occupy a closed turret covered with 9,8-in. 
steel. Four of the 5.5-in. quick-firing guns will be on the 
spar-deck behind 2.8-in. hardened steel shields, and the 
remaining eight yt the main deck in sponsons behind 
similar shields. The smaller guns will be distributed 
over the superstructure and in the tops, of which there 
will be three—or, rather, a three-decked one—on each of 
the two military masts. Within the masts there will be 
the usual staircases and fighting positions, and there will 
be also a heavily-armoured conning tower. The D’Entre- 
casteaux, which is estimated to cost 620,000/., will be 
somewhat larger than our new first-class cruisers of the 
Edgar and Crescent classes, buta little smaller than those 
of the Blenheim type. She will also be exceeded in size 
by the Russian cruiser Rurik, than which, however, she 
will be a knot faster. In size she will most nearly 
approximate to the new American cruiser New York. 
Another ship of the class is to be laid down presently. 


"* Proceedings Cleveland Institution of Engineers, 
1890-91, page 180. aside 

t Proceedings Cleveland Institution of Engineers, 
1 1890-91, page 177. 
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bi a a PATENT 


Comprtep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Spectjication is 
not illustrated. 

Where Inventions are communicated from abroad, the Names 
a&c., of the Communicators are given tn italics. 

Copies of Specifications may be obtained at the Patent Office 

le Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the ptance of a plete specification, 
give notice at the Patent — of oprosition to the grant of a 
Patent on any of the grow: mentioned in the Act. 


GAS, &c., ENGINES. 


17,732. A. Paton, Leeds. Gas Engines. [3 Figs.) 
October 5, 1892.—The object of this invention is to relieve the 
back pressure on gas engines, which drive the exhaust up long 
pipes, by the application of a balance pipe to the exhaust one. 
Two long pipes A, Bcommunicate at the bottom, and into the 








first the engine exhaust pipe C is introduced, so that when 
the exhaust is driven into the first pipe, the balance is disturbed 
and the air rushes from the second pipe into the first to keep up 
the balance. (Accepted June 28, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


21,305. W. Hudson, Keighley, Yorks. Driving 
Gear of Lathes. [6 Figs.) November 23, 1892.—This inven- 
tion relates to the driving gear of lathes, and consists in arranging 
it so that freedom is allowed for the driving belt. The driving 
cone b, with a toothed wheel c and d at each end of it, is mounted 
upon the driving spindle ¢, and behind it a supplementary shaft 
J, having tooth gearing wheels fixed toit, is made to be movable, so 
that its toothed wheels g, h can be brought, when a double-gear 
drive is desired, into gear with the toothed wheels adjoining the 
cone. When treble gear is required, instead of the wheels on the 


c 















































supplementary shaft gearing directly with those on the spindle, 
an intermediate wheel is mounted in movable bearings, and the 
large wheel on this supplementary shaft is made to gear with the 
intermediate wheel, while the smaller wheel at the other end of 
the shaft is made to gear with a toothed wheel mounted in ad- 
justable bearings, the shaft of this latter wheel extending through 
its bearings to carry another toothed wheel on the other side, in 
which position it is situated for gearing with a toothed wheel 
attached to the faceplate, which is thereby rotated. (Accepted 
June 21, 1893). 

14,198. W. G. Cowlishaw and C. E. Walker, 
Stoke-on-Trent, Staffordshire. Actuating Friction 
Clutches. [2 “igs.] August 6, 1892.—This invention relates 








to means for use in actuating friction clutches, &c. a is a part 
of a clutch 7 mounted on the shaft k, and is capable of being 
slid along it, so that it may be thrown into and out of gear with 
another clutch. A collar made in halves fits into the recess 





formed in a, so as to insure facility in turning round, this collar 
being prolonged eo as to overhang the loose collar c, and having 
an angular-shaped slot cut through it, the pitch of which is just 
sufficient to give the necessary travel to the clutch along the 
shaft. Thecollar c is mounted loosely on the shaft k, but is pze- 
vented from moving laterally by two collars d, d@? firmly fixed to 
the shaft &. Fixed metallic arms e, e2 have gun-metal rollers 
loosely fitted on their inner ends, which work in the helical slot 
formed in the sleeve b, the inner end of each arm e, e2 being fixed 
in the collar c, and their cuter ends to a beam h by depending 
bolts. By pulling the cord i the collar d partially turns on the 
clutch a, the fixed arm e causing them to slide along the shaft 
— far to throw the clutch into gear. (Accepted June 28, 


15,972. Siemens Brothers and_ Co., London: 
(Siemens and Hatske, Berlin, Germany.) Pulleys, &c., for 
Dri Machines from Electromotors. [4 Figs.) 
September 6, 1892.—This invention relates to pulleys and bands 
by which machines such as lathes are driven from electromotors, 
the object being to provide for sufficient tension and grip of the 
driving bands without requiring between the axes of the driving 
pulleys any intermediate and driven wheels. A pulley 7 on the 
shaft of an electromotor E drives by a band Ra pulley rl on the 
shaft Z, on which is a stepped pulley r2, driving by a banda 














stepped pulley 7* on the shaft A of the lathe. The electromotor 
E is carried on a lever arm pivoted at O, and the hearings of the 
shaft Z are in a pair of lever arms H, pivoted at 01, so that the 
weight of the electromotor and the arm carrying it strains the 
bands R and R', the relative strains on each being determined by 
the angular position of the arms H. By meansof a treadle lever 
h1 connected to the arms H, the latter can be moved on their 
pivot 01, so as to bring the two stepped pulleys r?, 73 nearer to 
one another, thus facilitating the shifting of RI from one pair of 
steps to another to alter the speed cf the machine. (Accepted 
June 28, 1893). 

10,139. F. Jackson, Raisonville, F. Atkinson and 

. Baldwin Monroe, Monroe, Michigan, U.S.A. 
Converting Reciprocating into Rotary Motion. [5 
Figs.) May 20, 1893.—This invention refers to means for con- 
verting reciprocating into rotary movement. The device is 
supported upon a frame A, in which the double crankshaft B 
is journalled, the power being transmitted by the wheel C from 
this shaft to the machine to bedriven. The two frames D, D! are 
pivoted upon the pins E at opposite sides of the cranks, and 











from these are arranged pins, the pins @ being Pn yar with 
heads c. Each of the two levers F, F! are fixed upon a 
crank and provided near their centre with heart-shaped enlarge- 
ments K. Bellcrank levers are journalled in stationary bear- 
ings on the frame and pivotally engage the ends of the levers 

Fl, The ting-rods are ted at their lower ends to 
the treadle I, which has a pivot J slidingly secured in a slot in 
the bracket J2 upon the floor. At one end of the enlargements 
K are cam grooves L which pass through the levers and beneath 
the upward extending flange M. (Accepted June 28, 1893). 


RAILWAY APPLIANCES, 
13,554. H. Tyson, Brackenthwaite, Cumberland. 
Coupling for Railway, &c., Vehicles, (2 Figs.) July 
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by being brought into contact with each other, and uncoupkd 
without the necessity of any person going under the buffers to 
manipulate the ee. To eye-bolts attached to the end of 
the vehicle a hook d is pivoted, which is turned back at an acute 
angle on its underside. The hook is maintained with its shank 
in a horizontal position by means such as a spring, and the pivot 
on which it is supported is extended, so as to form a rod c across 
the end of the vehicle. When two vehicles are brought together, 
the inclined end of the face of each coupling hook d comes against 
the horizontal rod c of the other vehicle, and riding upon the bar 
becomes lifted. As soon as the extreme point of the hook reaches 
the top of the bar, it drops over it by the action of the spring, 
thereby pling the two vehicles. The rods are provided at each 
end witha handle in order to disengage the couplings. (Accepted 
June 28, 1898). 


11,677. B. 8S. Barton, Dovercourt, and E. K. Stan- 
ford, Colchester, Essex. Railway Signals. (8 Figs.] 
June 22, 1892.—The signalman places his lever in a position to 
set hissemaphorearm at ‘‘danger,” and in 30 doing pulls the 
pivoted arm D, which carries with it, from the hopper, the 
tocket-fitting with its detonator, and places this upon the line, 
the arm socket remaining upon the arm out of reach of the wheels 
of the vehicles ; the bell N is rung in the signal box, showing that 



































the signal isin position. After the train has passed, the signal- 
man returns his lever, thereby moving the pivoted arm D and 
withdrawing the signal discharged, and by means of a sliding 
bolt throwing it off the lever into any receptacle from which it 
can be ultimately recovered and used again if not exploded. Upon 
the completion of the movement, the pivoted arm has returned to 
its backward position, and is ready to enter the next socket- 
fitting upon the next forward movement (Accepted June 28, 1893) 


STEAM ENGINES AND BOILERS. 


19,239. J. Miller, London. Steam Pumps, &c. 
[1 Fig.) October 26, 1892.—This invention relates to reciprocat- 
ing engines with automatic valve gear, driven by steam, &c. 
The steam passes from the supply pipe O into the valve box v 
through a port f to the underside of the piston B. The rod 
8 remains stationary until the collar R comes into contact with a 
shoulder 82. The motion thereby imparted to the rod s raises 
the lever C and the auxiliary chamber H toa position beyond the 
dead point. The pressure in the cylinder H then drives the 
link D attached to the rod s, and also the lever C upwards, until 
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the ldtter raises the valve-rod a, and valves a!, «2 sufficiently to 
reverse the engine, thereby closing the ports d, /, and opening 
the induction port ¢ and eduction port. On the descent of the 
piston, the cylinder H, lever C, and valves a!, a2 remain stationary 
until the collar R comesin contact with a button s', and thus 
reverses the position of the valves. When the cylinder H is 
approaching the dead point, the plunger, being at its farthest dis- 
tance within the cylinder, forces open the valve K against the 
strength of the pring, thus allowing the waste water or steam 
to escape, while the end of the valve K plugs the passage in the 
plunger G. (Accepted June 21, 1893). 


8948. J. B. Hartigan, Oswego. New York. Ex- 
haust Pipes of Locomotives. [2 Figs.) May 4, 1893.— 
This invention relates to means connected to the exhaust pipes 
of locomotives for relieving the engine piston from back pressure 





due tothe contraction of the nozzleof the exhaust pipe. The exhaust 
pipe A is arranged vertically in the smoke-box to conduct the ex- 
aust steam through it, and is provided on its upper end with the 





25, 1892.—This invention relates to an automatic spring coupling 
for railway, &c., vehicles, by which the vehicles are coupled merely 


nozzle C by which the exhaust steam is direc into the smoke- 
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stack D. Upon the bottom of the interior of the smoke-box the 

hamber R is ted and communicates with the exhaust pipe 
by a@ constantly open tube c, this chamber being divided into 
two compartments, each of which communicates with the exhaust 

assages of oneof the engine cylinders by the exhaust pipe Part 
of the steam is intercepted near the base of the Pipe by the 
chamber R and its pipe c tapping the exhaust pipe at that point. 
This chamber being located in the smokebox and heated by the 
products of combustion entering the latter, prevents condensa- 
tion of the steam in the chamber, and as soon as the pipe Bis suffi- 
ciently relieved from pressure of the direct exhaust, the steam 
in the chamber R escapes by its own pressure into the pipe Band 
follows the preceding portion of the exhaust steam through the 
pipe to the smoke-stack D, and thus produces nearly a continuous 
exhaust. (Accepted June 21, 1893). 


2164. C. F. Littlejohn, Bridgeport, Fairfield, Con- 
necticut, U.S.A. Steam Engines. [6 Figs.) January 31, 
1893.—This invention relates to steam engines for steamers, &c., 
in which it is necessary that the weight of the motor is placed as 
low as possible, &c. The guided crosshead has in it a transverse 


Fig.1. 
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slide way, the levers 10 and 11 being fulcrumed together and 
guided in the crosshead. The sliding head 17 is operated at right 
angles to the length of the piston by one of the levers, and is con- 
nected to the main shaft crank by a pitman. The backward and 
forward movement of the head through the pitman 19 imparts 
rotative movement tothe shaft 1. (Accepted June 21, 1893). 


2418. G. E. Hudson and G. Sanderson, Scar- 
borough, Yorks. Supplying Heated Feed Water to 
the Boilers of Non-Condensing Engines. [2 Figs.) 
February 3, 1893.—The object of this invention is to remove the 
larger part of the grease, &c., from the exhaust steam of non- 
condensing engines, and to use the water so obtained, while 
stillin a heated state, as feed for the boilers of these engines. 
The exhaust steam pipe enters the side of the first chamber 











B, in which the main part of the oil and grease becomes 
separated from the steam and is deposited upon the sides, from 
whence it is drawn off, mixed with a certain proportion of water, by 
the valve N. From the chamber B the steam passes to the second 
chamber C by the pipe D, and is met by a jet of cold water from 
the pipe E, which immediately condenses it and causes it to fall 
as hot water to the lower part of the chamber, from whence it is 
withdrawn by the feed pipe F. ‘Accepted June 28, 1893). 


12,765. L. Delaney and P. Kershaw, Bradford. 
Yorks. Smoke-Consumer and Fuel-Economiser, 
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{6 Figs.) July 12, 1892.—This invention relates to smoke con- 
sumers for economising the fuelin steam boile &c., furnaces. 














A narrow chamber A is constructed of cast iron and adjusted in 
position transversely below the boiler outside the front of the 
brickwork. Theends of this chamber are open, and communi- 
cate with two side flues. An opening in the middle upper part 
of this chamber communicates with another cast-iron chamber B, 
passing below the firebars and extending to the back of the bridge 
and rising up to near the top of it. Another bridge D is arranged 
behind the first, the second chamber B intervening between the 
two. These chambers are provided with holes covered by doors 
for cleaning, and the first chamber has dampers to regulate the 
draught, steam being injected into the second chamber B to in- 
crease the draught when required. (Accepted June 28, 1893). 


8230. A. Knudsen, San Francisco, California, 
U.S.A. Steam, &c., es. [6 Figs.) April 24, 1893.— 
This invention relates to engines propelled by steam, air, or gas. 
The hollow receiver B reciprocates within the exterior casing, and 
a second receiver within the first one transversely to its line of 
motion,ashaftand crankpin being connected with both pistons. The 
steam chest has ports for the admission of steam alternately to 
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opposite ends of the piston chambers, and over these ports a 
rectangular valve moves, this valve being mounted on an eccen- 
tric, whereby it receives a circular movement over the ports, and 
radius links being connected with opposite angles of the valve, 
whereby the edges maintain their parallelism during its move- 
ments. High steam is admitted to act upon the inner piston, and 
when exhausted is transmitted to operate upon the inne recipro- 
cating cylinder. (Accepted June 21, 1898). 

8635. J. Beche, Hucheswagen, Germany. Steam 
Hammers. (4 Figs.) April 29, 1893.—This invention relates 
to steam hammers. The hammer head is connected to the piston 
of its actuating cylinder by a cord or belt passing over fixed and 
travelling sheaves, The exhaust valve and steam supply of the 





















actuating cylinder are operated by a rod w provided with collars 
v, vl and a roller t, which engages with a tappet lever q of the 
valve, andis adapted to be operated by an arm n provided upon 
7 eae b' of the actuating cylinder. (Accepted June 28, 


949. J. Mills, Manchester, and J. E. Mills, Hey- 
wood, Lancs. Boilers, (4 Figs.) January 16, 
1393.—This invention relates to water-tube steam boilers. 
boiler is made with either an open brick-lined furnace or a 
cylindrical water-cased furnace, steam drums, and inclined water- 


























tubes, terminating at either end in short cylinders ¢, e! instead of 
headers, these cylinders being made sufficiently 1 to allow of 
the rows of inclined tubes being expanded in their rear ends. 
The front ends of the cylinders are made with a cover bolted to 
the angular flange forming the outer front rim of the cylinders, 
this cover being removed to examine the tubes. A connection 





is formed between the cylinders and the upper steam and water 
drum both at the front and rear ends of the boiler by flanged 
pipes of large internal diameter. (Accepted June 28, 1893). 


MISCELLANEOUS. 


C. Walker and J. E. Stephenson, 


5,031. J. 
D Operating upon Fibrous Material. 


1 
Shipley, Yorks. 
(2 Pi y 


igs.) August 20, 1892.—This invention relates to screw-gill 
boxes for operating upon fibrous material, in which screws of 
increasing pitch are used to traverse the gills. The fibres, after 
being loosened and opened out, are passed in a loose condition on 
to a second set of gills operated by the same screws to straighten 
A double thread is formed on the latter 


out and clean the fibres. 






























70s 
part of the screws of increasing pitch, and operates a second set 
of gills. This double thread only commences after the fibres 
have been opened out sufficiently to enable them to be treated by 
amore closely arranged set of fallers. In order to obviate the 
difficulty of cleaning the gills, the inverted set of fallers is 
mounted in an independent frame A capable of being detached 
from the machine and raised, so as to give access to both sets of 
gillsC and E. (Accepted June 28, 1893). ' 


18,133. A. George, Gildersoume, and W. George, 
East Morton, Yorks. Rag Engines. (2 Figs.) October 
11, 1892.—This invention relates to rag engines for making pulp 
for manufacturing paper, &c., and consists in adding a circulat- 
ing mixing and stripping roller immediately behind the tearing 
roller in order to prevent the latter from becoming choked. The 
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circulating roller is provided with iron plates yp, which are bent 
in the opposite direction to that in which the shaft d rotates. 
A cover incloses both the beating and circulating rollers, and is 
carried sufficiently close to the latter to act as a stripper to it, 
whilst the circulating roller acts as a stripper to the beating one, 
both rollers revolving in the same direction. (Accepted June 28 


1893). 

13,131. A. H. Wallis, Basingstoke, Hampshire. 
Road - eueming Machines. [5 figs.) July 18, 1892.— 
This invention relates toa method of moving the picking tools 
of road-picking machines described in Patent No. 19,104 of 1891 
A frame F attached to the body of the vehicle V carries a crank 











shaft C. Each crank is linked to a block B working in guides G 
and having attached to it a piston P working in an air cylinder 
which has lateral apertures about the middle of itslength. The 
cylinder A is free to slide in the guides G, and has jointed to its 
end a picking-tool T, the holder of which is held up by side 
springs. (Accepted June 28, 1893). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
a at the offices of ENGINEERING, 35 and 96, Bedfi 
street, Strand. 





Great NorTHERN TELBGRAPH ComPANy.—The num- 
ber of telegrams forwarded by this company in the first 
five months of this year was 750,492, as —— with 
698,541 in the corresponding period of 1892. The revenue 
collected in the first five months of this year was 108,000/. 
in round as compared with 104,800/, in the corre- 
sponding period of 1892. 
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AMERICAN UNIVERSITIES AT THE 
COLUMBIAN EXPOSITION. 
IV.—Tue McGiit, MontreEat. 


In 1881 the American Society of Civil Engineers 
made a departure from its usual methods, and in 
place of holding its convention in the United 
States, it was decided to visit Canada, and see what 
we could learn from our neighbours, quite a num- 
ber of the prominent Canadian engineers being 
members of the society. 

We received that hospitable entertainment 
always to be found among the Canadians, and 
returned home not only delighted but very much 
surprised at the energy of our nearest neighbour, 
and only English-speaking province, except our- 
selves, on this continent. 

At that time McGill College was a comparatively 
small institution, and the present Dean, to whose 
energies much of its success is due, had been there 
but a few years, having come from England to 
teach mechanics. 

Visiting Montreal after a lapse of twelve years, 
on the occasion of the meeting of the American 
Institute of Mining Engineers last winter, and find- 





The general view of the buildings and grounds is! 


very imposing, and the building which attracts 
the most attention, not only from its appearance, 


| 
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the year 1865. The first graduate was Oliver 
Gooding, who in 1858 received the diploma of civil 
engineer, and the total number of gradwates up to 


but from the fact that it is the gift of one patriotic | 1865, when the department lapsed, was fifteen. 


citizen of Montreal, is the McDonald Engineering | 
Building, shown in Fig. 1. This is probably the | 
most complete building of its kind in the world, | 
and is most thoroughly equipped for the purpose 
of engineering instruction. Mr. McDonald be- 
came greatly interested in the success of McGill 
University, whose needs were most eloquently pre- 
sented to him by Professor Bovey, and believing he 
should show his faith by his works, donated this 
building and its equipment at a cost of nearly 
1,000,000 dols. He stipulated in general that the 
building should be carefully built, and the apparatus 
put in it should be the best obtainable. In addition 
to the above, this same gentleman has made the 
following donations: He gave one-half the sum 
required for the erection and equipment of the 
Workman Building; he erected and equipped 
the Physics Building; he endowed the chair 
of Electrical Engineering and the chair of Ex- 
perimental Physics; he gave a large endowment 
to meet the running expenses of the two build- 








Fie. 1. 


ing that the small college had developed into a 
flourishing university, with various well-equipped 
departments, each headed by a competent and 
distinguished instructor, that the one small build- 
ing had grown to a number of handsome struc- 
tures, and the students in attendance had increased 
to over 1100, we felt sure that all English-speak- 
ing people must take a pride in knowing about 
this institution, which seems to be destined to 
achieve greater successes in future. England may 
well be proud of such a university in one of her 
provinces; Cambridge University in particular 
should be equally proud of the work of her dis- 
tinguished graduate already mentioned, while 
Americans are not envious of their neighbour's 
prosperity, but wish her God speed, and trust that 
McGill University may hold her place in the fore- 
most ranks of American institutions of learning. 
The various buildings are located in a most beauti- 
ful park on the side of Mount Royal, just far 
enough removed from the city to be away from its 
noise, and yet convenient to all the business parts. 


There are five buildings connected with the} 


University : 

1. Main Building, occupied by the Arts Faculty. 

2. Medical Building. 

3. McDonald Engineering Building. 

4, McDonald Physics Building. 

5. Redpath Museum. 

6. Redpath Library. 

In addition to the above, there are also several 
other buildings for the various theological denomi- 
nations, &c. 
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ings; he endowed the faculty of Law with 
150,000 dols. 

In addition to all the above, he has at sundry 
times and in divers manners given large sums to 
specific objects in the university. The other most 
notable recent bequests are : 100,000 dols from Sir 
Donald Smith to found two chairs in the Medical 
faculty ; 60,000 dols from Mr. J. H. R. Molson to 
be used for building purposes. 

Mr. Peter Redpath’s special donations are as 
follows: He erected and furnished the Redpath 
Museum of Natural History ; he is now erecting, and 
also proposes to endow with a large sum of money, 
a university library ; he founded the original chair 
of Natural Philosophy, and has given other large 
sums to the university. ; 

Having thus described the exterior of these fine 
buildings and their surroundings, the reader is 
invited to step in and examine the interiors, but 
perhaps a brief sketch of the history of the faculty 
of Applied Science might not be inappropriate at 
this point. 

In an inaugural address delivered in 1885, Sir 
William Dawson pointed out the importance to the 
university of a department of Practical Science. 

In the following year T. C. Keefer, C.E., was 
appointed Professor of Hydraulic Engineering, but 
was called away from Montreal without having 
entered upon the duties of his office. At the same 


time, Robert Crawford, B.A., was made Professor 
of Road and Railway Engineering, which pusition he 
held until the year 1857, when he was succeeded by 
Mark J. Hamilton, C.E., who held the post until 


In 1871, the department was re-established in 

connection with the faculty of Arts, the special 
course of study required extending over three years, 
and leading to the degree of Bachelor of Applied 
Science. 
The professors and lecturers appointed were 
G. F. Armstrong, C.E., now Professor of Engineer- 
ing in the University of Edinburgh, Dr. Harringten, 
Dr. Girdwood, and the late Dr. T. Sterry Hunt. 
Two years later, in 1873, C. H. McLeod, B.A. Sc., 
was added to the staff. In 1876 Professer Arm- 
strong resigned, and was succeeded temporarily by 
C. A. Harris. In the December of the same year, 
Henry T. Bovey, M.A., Fellow Queen’s College, 
Cambridge, was elected to fill the chair of Civil 
Engineering and Applied Mechanics, and assumed 
the duties of his office in September, 1877. 

In 1878 the department was separated from the 
faculty of Arts, and was constituted a faculty of 
Applied Science, with Professor Bovey as Dean. 

The teaching staff, consisting of Professor Bovey, 
Dr. Harrington, Dr. Girdwood, and Professor 
McLeod, was now further strengthened by the addi- 
tion of G. H. Chandler, M.A., as Lecturer (now 
Professor) in Mathematics. The course was also 
lengthened by adding to it a preliminary optional 
year, the complete course thus extending over four 
years, and leading first to the degree of Bachelor of 
Applied Science, and subsequently to the degree 
of Master of Engineering, or Master of Applied 
Science. At this time twenty-eight students were 
attending the various courses, and the number 
steadily increased to seventy-five in 1890. In that 
year a new career was opened up for the faculty by 
the series of munificent endowments of W. C. 
McDonald and the late Thomas Workman, eupple- 
mented by the liberal gifts of other citizens, and 
the number of students suddenly rose to 125 in 
1891, and to 175 in 1892. 

Meanwhile, the efficiency of the university 
teaching staff was considerably increased by the 
appointment of J. Cox, M.A. (McDonald Professor 
of Experimental Physics); C. A. Carus-Wilson, 
M.A. (McDonald Professor of Electrical Engineer- 
ing) ; J. T. Nicolson, B. Sc. (Workman Professor of 
Mechanical Engineering); W. A. Carlyle, Ma. E. 
(Lecturer in Mining and Metallurgy) ; R. 8. Lea, 
Ma. E. (Lecturer in Mathematics and Drawing) ; 
and N. N. Evans, M.A. Sc. (Lecturer in Chemistry). 

The work of the faculty was thus placed on a 
much broader basis. With well-furnished work- 
shops and laboratories, equipped with the best and 
most modern apparatus for scientific investigations 
in all kinds of engineering, as projected, it was felt 
that it would be possible to train men who should 
acquire, by the carrying out of careful experiments, 
that confidence in their own powers which is a 
necessity of success. The engineer of the past had 
been largely trained by the ‘trial and error sys- 
tem,” as it may be called, and a very costly system 
it had proved. In fact, he had been obliged to 
make trials for himself under all the disadvantages 
of isolation and the lack of scientific guidance. 
The knowledge of different forms of energy had 
greatly increased ; new materials of construction 
were being introduced, and the demand for new 
effects was making the old rules insufficient or 
useless. Theory and practice had become so 
interdependent that an absolute connection between 
them was necessary for their advancement. In 
these new laboratories it would be possible to 
supply a remedy for this state of affairs. In the 
workshops, also, the student would learn what 
good work was, how it should be done, and how 
long it should take to do it. He would, therefore, 
be fitted to direct and supervise with intelligence 
the work of the mechanic. Here, too, the student 
would become familiarised with machinery of the 
most modern and best types. 

On October 25, 1890, the corner-stone of the 
Engineering Buildings was laid by His Excellency 
Lord Stanley of Preston, Governor-General of 
Canada. From that time the work was rapidly 
pushed forward. The faculty took possession of 
each part as completed, and the Engineering 
and Physics Buildings were formally opened 
by Lord Stanley on February 24, 1893. On that 
occasion a large number of distinguished guests 
were present from all parts of the continent; 
many interesting addresses were made at the 





time, and -afterwards an inspection was made of 
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the buildings. Time will not permit a detailed 
description of these great sources of instruction, 
but a few have been selected as illustrations, and 
the reader may generalise from them. 

As practical ideas have prevailed very largely 
in the arrangement of these buildings, we natu- 
rally turn our steps first to the source of power, 
and proceed at once to the thermodynamic labora- 
tory. 

Lhe Thermodynamic Laboratory.—Thislaboratory, 
which is in connection with the subject of heat- 
engines, has a very notable equipment. The great 
feature of interest is the four-cylinder steam engine 
arranged double-tandem fashion, and intended for 
use in a large number of totally different ways. 

This magnificent machine, designed by Messrs. 
Schénheyder and Druitt Halpin, of London, under 
the general direction of Professor Carus- Wilson, of 
McGill College, was manufactured by Messrs. Yates 
and Thom, Blackburn, and is extremely creditable 
in the results it has given to all concerned. 

The engine may be described as a double- 
tandem inverted direct-acting quadruple-expansion 
engine, to work at 200-lb. pressure on the gauge, 
The cylinders of each engine are 6} in., 9 in., 
13 in., and 18 in. in diameter respectively, and the 
stroke of all 15 in. The two engines may be 
uncoupled from each other, and run at different 
rates of speed, on the plan proposed by Mr. John 
I, Thornycroft, and already carried out on the 
triple-expansion engines at Owens College, Man- 
chester; and in this way the advantages of 
variation of relative cylinder-volume are to some 
extent obtained. 

The measurement of the power delivered to the 
brakes is made by means of hydraulic brakes of the 
type designed by the late Mr. R. E. Froude, and 
improved by Professor Osborne Reynolds. One of 
these brakes is, in view of the disconnection spoken 
of above, fitted to each crankshaft; while an 
alternative method is supplied by an excellent rope- 
brake, kept cool by a stream of water on the inner 
side of the wheel rim, on the plan first suggested 
by Mr. Halpin. 

The steam pipes about the cylinders, which are of 
copper, are so arranged that the engine may run 
either quadruple, triple, double, or single expansion, 
and as the pipes are led both to condenser and 
atmosphere, all these types may be tried either 
condensing or non-condensing. The method of 
exhausting into the condenser on all occasions, 
whether working with a vacuum or not, will, how- 
ever, be adopted, so that a double measurement 
of the water used by the engine may be made. 
The cylinders are all jacketed on the sides, top, 
and bottom, and Willans’ coils are also fitted to the 
compressive cylinders. Variation of the clearance 
volume is made on the low-pressure cylinder by 
ports having movable pistons therein. The system 
of measurement adopted is as follows : 

Having been weighed before entering the boiler, 
the steam used by the engine is tested just before 
entering the low-pressure cylinder for its dryness 
by both a Peabody and a Barrus calorimeter. 
Indicator cards may be taken not only from the 
cylinders, but from the steam chests and inter- 
mediate receivers, and about two dozen of the best 
indicators have been supplied for this purpose. 

The steam is discharged from the low-pressure 
cylinder into a surface condenser, from which, when 
condensed, it is pumped by an air pump, worked 
either independently or from the main steam pipe 
into the measuring tanks, where it is carefully 
weighed and its temperature taken. It then re- 
turns to the feed suction tank for use in the boiler 
again. On its way thither it passes through four 
feed heaters, which are successively supplied with 
exhaust steam from the auxiliary engines, steam 
from the second and first receiver, and live steam 
from the boiler. In this way the feed is heated 
almost up to boiler temperature, and a saving which 
was predicted on thermodynamic grounds by Pro- 
fessor James H. Cotterill in April, 1890, is secured. 
This system has been tried practically also by Weir 
in England, and Peck Wheeler in America, although 
in a very imperfect way. 

The water from the steam jackets is weighed, 
and not, as is usual, estimated by the imperfect 
means usually employed, in a closed tank, so that 
there is no loss by escaping steam. Four vessels, 
standing a pressure of 200 1b., receive the water 
as it is condensed by radiation from the steam 
jackets. When observed to be full by the gauge- 
glass attached, they are connected by a loose 
coupling with the closed tank on a weigh-scale, and 


after the pressure has fallen to about 10 lb., the 
water they contain runs completely out, and is 
carefully weighed in the closed tank after it has 
been disconnected. 

The circulating water is weighed in two large 
tanks containing about 2000 lb. of water, and in 
this way the accuracy of the Schénheyder water- 
meter, through which it also passes, can be directly 
tested. The temperature of the incoming and out- 
going water is read by delicate thermometers. 

In this way a complete balance-sheet of the heat 
supplied, used, and rejected by the engines is 
made, and the materials for the study of cylinder 
condensation by Hirn’s analysis are ready to 
hand. 

Steam is supplied to this engine by a water-tube 
boiler of the Yarrow type, as made for torpedo- 
boats, of 120 horse-power. This horse-power can 
only be obtained under forced draught and when 
burning from 40 to 50 Ib. of coal per square foot 
of grate per hour. For this purpose this boiler is 
placed in a closed stokehold into which air is blown 
by a 5 horse-power Sturtevant blower. 

For. pressures to 120 lb., four 60 horse-power 
Babcock-Wilcox boilers are available. Two of 
these are supplied with forced draft, and are com- 
pletely fitted for testing ; while the other two are 
available for heating and power purposes. 

The 10 in. by 12 in. Robb-Armstrong automatic 
cut-off engine, and the 9 in. by 14 in. compound 
tandem, 16 in. stroke, by Laurie Brothers, are also 
available for experimental purposes. They are 
completely fitted for testing, and the heat balance 
for them can be as fully made out as for the quad- 
ruple engine, since they are connected to the 
condenser. 

A 10 horse-power Woodberry-Merrill-Stirling type 
of hot-air engine, a 6 horse-power Atkinson cycle, 
and a 4 horse-power Otto gas engine complete the 
equipment as far as prime movers are concerned ; 
but a 40 horse-power double air compressor for 
experimental purposes is in course of construction 
in the workshops, and will, it is hoped, soon be 
completed. 





THE INTERNATIONAL MARITIME 
CONGRESS. 
(Concluded from page 172.) 

THE last meeting of Section IIT. was held on the 
morning of Friday, July 21, Dr. White again 
occupying the chair, when the proceedings com- 
menced with the reading of Mr. C. E. Stromeyer’s 
paper on 


MarinE Boiter Construction. 


This paper we shall print in full shortly. The 
first speaker in the discussion was M. Daymard, 
who said he had been much impressed by the cir- 
cumstances that arose in connection with the 
original boilers. of the Levadia. These boilers, it 
will be remembered, gave out in the most remark- 
able manner when subjected to test, and the 
speaker had then said to himself that it would be 
long before he would venture to use steel as a 
material for boiler construction. Events pro- 
gressed so rapidly, however, that he was very 
shortly using first mild steel, and then steel of a 
harder nature, and this with perfect success. 
That also applied to the internal parts of the 
boiler, there being no cracks in the furnaces, 
but the crowns had come down in some cases 
through over-heating, doubtless due to the presence 
of oil in the boiler. It was surprising how small a 
quantity of oil would have a deleterious effect, and 
for that reason he was now filtering the feed. 
Another French engineer said he had been struck 
with the free and easy manner in which they used 
steel boxes for locomotive boilers in the United 
States, but in that case they adopted thin plates. 
Dr. White pointed out that in England we do the 
same with the locomotive type of marine boiler. 
It was the common practice with railway engineers 
to use copper for fire-boxes, and then there was no 
trouble, the ditliculties which arose being chiefly 
due to the difference in temperature. It would be 
within the knowledge of those present that Mr. 
Yarrow gave preference to copper as a material for 
fire-boxes. Mr. Archibald Denny hoped that the 
author would very much qualify some of the opinions 
put forth in the paper. It would be very dangerous 
if it were to go forth that these were of every-day 
occurrence. At any rate, he would say such things 
were not known in his firm, and his partner, Mr. 








Brock, held that they were not able to build boilers 


without local heating, and yet these boilers were 
constructed so as to be trustworthy. Mr. Brown, 
of Edinburgh, remarked that many of the circum- 
stances mentioned in the paper were things of the 
past. Another speaker said the cracks that had 
occurred in furnaces and shells were due to going 
too high in tensile strength, and when sharp bending 
was required the carbon should be reduced. This 
higher steel was used in order to get a reduction of 
thickness. Internal parts should not exceed 26} 
tons, with not less than 25 per cent. extension. 

Dr. White said that Mr. Stromeyer was right in the 
statements he had made to this extent, that it was 
possible to injure the splendid material boiler- 
makers now had at their command if it were not 
properly treated. The evils that arose under these 
circumstances, however, were well known to all 
competent engineers, and were thoroughly guarded 
against in a well-regulated establishment. M. Day- 
mard had indicated an excellent principle when he 
said that tests should be regulated in regard to the 
position occupied by the material, and the speaker 
who followed was right as to the fact that too 
strong a steel might easily be used for parts that 
had to be flanged. In the past there had been 
fractures of internal parts, but he entirely agreed 
with the author in what seemed to be his opinion— 
that steel boilers were in no way treacherous. The 
author’s object had very probably been to bring to- 
gether all the bad things that could occur to him as 
likely to happen to a boiler, and not to state 
them as representative of latter-day practice. 


SHIPOWNERS AND SHIPBUILDERS. 


The last paper read in Section III. was con- 
tributed by Mr. Denny, of Dumbarton, and was 
entitled, ‘‘Shipowners and Shipbuilders in their 
Technical Relationships.” This paper we shall 
print in full shortly. The discussion was opened by 
Lord Brassey, who said that shipowners required 
more training in technical matters than they at 
present received. They should not have merely 
commercial knowledge, but also technical instruc- 
tion. The author appeared to think that the inter- 
vention of the Board of Trade might be dispensed 
with advantageously in shipbuilding operations. 
No doubt many shipowners and shipbuilders were 
to be trusted to do their work without State super- 
vision, but it would be invidious to draw distinctions, 
and there were many occasions when the serious- 
ness of the results that might follow on inefficient 
work, in loss of life, to say nothing of property, 
demanded that there should be no uncertainty as 
to the trustworthiness of vessels, and therefore 
vigilance should not be relaxed. These statements 
did not, however, include the assertion that pre- 
sent arrangements could not be improved. He 
would be glad to see a permanent body attached 
to the Board of Trade, and on this shipowners 
should be strongly represented. The arrangements 
made in regard to the Load-Line Committee would 
afford precedents. 

M. Daymard said it was important to have colla- 
boration between the shipbuilder and the ship- 
owner ; the improvement in design being only ar- 
rived at by an entente cordiale, not only between 
owner and builder, but alsowith the captain and chief 
engineer. In this country he found very pleasant 
relationships existing between many shipbuilders 
and their customers, the shipowners. He would 
refer, as notable examples, to the case of Harland 
and Wolff and the White Star Line. The late Sir 
William Pierce was most intimately connected with 
the Guion Line. M.Daymard produced and handed 
round for inspection a printed paper of instructions 
which the Compagnie Générale Transatlantique 
gave to their ships’ officers. These indicated 
arrangement of machinery and other technical 
points. The document is one of great interest. 

Professor Biles said that the most important part 
of the paper just read was that referring to the posi- 
tion of the Board of Trade. This body differed from 
the Admiralty inasmuch as it represented super- 
visors, shipowners, and shipbuilders; whilst the 
Board of Trade only represented the supervising 
department, and had to look to the safety of the 
public. It was a part that might readily be over- 
done, and the same remark applied to some extent 
to the registration societies. These, however, 
were more amenable to public opinion, which had 
compelled them to admit shipowners to their 
governing body. He understood that Mr. Denny 
wished a consultative committee to be added to the 
Board of Trade, but the speaker would go further, 








and give it executive powers. The Board of Trade 
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would then be strengthened by issuing orders more | concrete, but they had never used such large bags|in constructing the first part of the break- 
intelligently framed. Reference had been made to|as in La Guaira Harbour, where bags of 160 tons| water. Mr. Sawyer suggested that it might 


boiler power in ships. In cargo steamers it was a 
good thing to have full boiler power and a minimum 
number of men, but in high-speed steamers it was 
better to cut the boiler down and have a bigger 
boiler-room staff. That fact accounted for the 
larger proportion of boiler power there was in 
the vessels built on the east coast ; whilst on the 
Clyde the opposite prevailed. He agreed that logs 
at sea were not kept as they should be; the 
chief reason was that the shipowner did not put 
into the hands of his engineering staff better 
methods. For instance, he would take the method 
of registering the engine power. It was usual to 
take cards at intervals and refer them to the highest 
piston speed made by the engines. Captain Hodg- 
kinson, of the British India Company, as repre- 
senting the shipowner, said that if the shipbuilders 
would give more information to the shipowners 
there would be a better chance of the ship being 
constructed in accordance with the work she had to 
perform. Mr. T. C. Read, of Leeds, on the other 
hand, said that if the owner would give all particu- 
lars he required, he would get the right ship for his 
work—that is to say, if the builder were a naval 
architect and not a *‘box-maker.” Some cargo 
ships he had seen could never have been designed 
by naval architects. Mr. Denny went too far in 
saying the law was such that all ships now had to 
be classed. Being classed meant that the vessel 
was fit to carry dry and perishable cargo, and some 
ships to which they gave the load line did not meet 
these conditions, although they might be perfectly 
seaworthy. 

Mr. Roylance said he was glad to hear a good 
word for the registration societies. They were 
generally looked on as a nuisance; but when in 
trouble owners were glad to fall back on them, and 
get help from their very experienced officers. 

Mr. Saunders did not agree with Mr. Biles that 
the shipbuilder should be an engineer. He thought 
it was better that he should trust special points to 
specialists. It was a great thing for this country 
that there were so many professionai naval archi- 
tects who were not builders, and it would be a good 
thing for his country—-Germany—if there were 
more there. 

Mr. Denny, in replying to the discussion, said 
there seemed to be some misapprehension in regard 
to the views put forth in his paper. He did not 
wish to end, but to amend, the Board of Trade. 
That Government department had been in the 
habit of appointing small committees on various 
technical subjects. These were not satisfactory ; 
they should be permanent and executive. He did 
not agree with Mr. Read that all vessels were not 
practically to be classed at Lloyd’s—a remark which 
called forth a reply from the latter gentleman, and 
a short discussion between the two speakers 
followed, in which we rather gathered that Mr. 
Read had the advantage. 

Dr. White, in summing up the discussion, said that 
if the paper brought together the owner, the naval 
architect, the constructing engineer, the captain, 
and the chief engineer connected with any vessel, it 
would have achieved a notable result. He did not 
think knowledge in all directions could be combined 
in any one man. It was, he continued, for the 
builder to put the results of his investigations in 
the hands of the ships’ officers. These results need 
not, and should not, be exhaustive, but should be 
such that they would convey the broad deductions 
resulting from scientific investigation. 

The proceedings in Section III. were then brought 
to a conclusion by a few complimentary remarks 
from Dr. White, and by a vote of thanks proposed by 
M. Daymard as representing France, and seconded 
by Mr. Saunders, who represented Germany ; the 
international character of the Congress thus being 
maintained. 


ConcrETE IN SEA Works. 


Section I. concluded their meetings on Friday 
afternoon, the 21st ult,, when Sir Andrew Clarke 
presided. Two papers were read by Mr. A. E. 
Carey, one on ‘‘ La Guaira Harbour Works, Vene- 
zuela,” and the other on ‘‘ Harbours and Ferry 
System of Denmark.” We hope to print both 
memoirs in full, and may therefore proceed to the 
discussion, which was largely taken up with a con- 
sideration of the use of concrete in sea works— 
breakwaters, &c. 

A representative from France said that there 
they adopted the system of depositing bags of 





were used in courses in the breakwater ; and he 
would like to have some information as to how long 
these bags of cement would last. Mr. Conrad said 
they had employed bags of concrete in Holland for 
protecting and making more solid some break- 
waters. 

Mr. Mackinnon asked for information as to the bed 
in which the bags of concrete were placed. There 
had been, he said, an entire absence in all the papers 
read by the foreign representatives of information 
as to the qualities of cement employed. There were 
great varieties, and he felt that Portland cement 
was often employed when it was entirely out of 
place ; for instance, between high and low water, 
where the cement wasoften entirely washed out. This 
had been his experience in connection with works 
he had carried out for theGovernment of Uruguay, in 
forming a breakwater across a harbour. There’was 
nothing but sand below for a considerable depth, 
and it was moved by currents of water. In con- 
structing the works he employed quick-setting 
cement, and the whole length of the breakwater thus 
became practically a monolith of great length, so 
that the local currents could pass underneath it 
without injuring the structure. The works, he 
said, were fully described in the Proceedings of 
the Institution of Civil Engineers. 

The French gentleman who first spoke said that 
they only used quick-setting cement in France for 
facing the works, believing that it did not last so 
well as the slow-setting cement. 

Mr. Vernon Harcourt said it was generally sup- 
posed that quick-setting cement did not get to the 
same point of perfection in hardness as the slower 
setting cements. Prior to his going to Alderney 
in 1870, they had been using Medina cement, and 
it was supposed that the injury done to the break- 
water was partly due to this cement. The repairs 
were executed in Portland cement, except that 
Medina cement was used for pointing. There were 
many other cases where the quick-setting cement 
had not proved satisfactory. He should like to 
know whether the depositor used had not injured 
the bags, and whether Mr. Carey had any further 
experience as to whether the oozing of the concrete 
out of the bags tended to form a large solid mass. 
He was quite satisfied that the larger the bag of 
concrete the more satisfactory the work, but it was 
largely a question of cost of plant in depositing the 
heavy bags. One did not always have such exten- 
sive works to carry out. He thought that all the 
papers read on the subject proved what Mr. Conrad 
had pointed out, that it was better to lay the 
concrete blocks in courses rather than laying them 
pell-mell. 

Mr. Wolff Barry said too little was told in papers 
as to the specific gravity of the concrete bags, which 
depended on the material used, whether the gravel 
was granite or light stone. He had seen at the 
mouth of the Tyne cement concrete blocks made 
with the refuse of cinder slag, and he believed the 
engineer was satisfied to pay the extra cost to 
increase the specific gravity. 

Mr. W. R. Kinniple described briefly his cement 
grout system of construction, now well known, and 
already fully illustrated in ENGINEERING. 

Mr. W. Dicey Kay explained, by a section drawn 
on the blackboard, the method of constructing a 
commercial harbour at Lerwick, in the Shetland 
Islands. The site was not much exposed, and the 
foundation of the front and back wall consisted of 
two layers of bags of concrete, the contractor’s 
price being 25s. per cubic yard. Above were con- 
crete blocks to low-water mark, the upper part 
being concrete in mass, which cost 21s. per cubic 
yard. The space between the two walls was filled 
in with rubble. 

Mr. F. N. Thurowgood asked if the temperature 
affected the setting of the concrete very materially. 
At Madras breakwater, where he was for nearly 
thirteen years, the high temperature added to the 
difficulties. He found that they could not set a 
block unless it was two months old, and during 
that time they had to prevent it getting dry before 
it set chemically. 

Mr. Carey, in replying, said that the life of a 
sack was very great; the sacking became permeated 
by the concrete, and the effect was that the sack 
blocks became united and formed practically one 
mass. As to the nature of the foundation, the 
shore portion was to some extent on sand, and 
underneath there were boulders and large rock 
masses. The sand was the cause of difficulties 








have been expedient to have used set blocks 
in preference to the small canvas sacks used. 
He was not personally responsible for the 
shore portion of the work. Reference had been 
made to the quality of cement used. Of course 
it was easy to make quick-setting cement. It 
was merely a question of the relative proportions of 
the clay and lime, but excepting for special purposes 
the use of quick-setting cement was not commend- 
able, because with the slow-setting cement there 
was less likelihood of the work disintegrating in the 
lapse of time. He was pleased that the cement 
question had been raised, because to the engineer it 
was of the greatest importance. The harbour engi- 
neer had to depend upon Portland cement almost as 
much as a soldier carrying out a campaign had to 
depend on gunpowder. Mr. Vernon Harcourt had 
raised the question of the size of the bags. The 
limit of size was the quantity and weight that could 
be deposited without undue setting prior to its 
deposition, and the 160-ton bags were conveniently 
worked, being deposited with wonderful accuracy 
and with very little loss of concrete. He did not 
admit that the cost of plant was necessarily high 
for large blocks, because with the set block system 
they required cranes to lift heavy weights. Proceed- 
ing, Mr. Carey referred to a point raised by Mr. Har- 
court as to the wave recoil, and as to its effect on a 
vertical wall, and on one protected by blocks in front. 
The point was suggested by a photo exhibited, and 
which we hope to reproduce along with the paper. 
This photograph showed that the waves of recoil 
meet on-coming rollers and to a large extent 
neutralise their force, the result being a cascade of 
water many feet away from the wall. Mr. Carey 
doubted whether the oscillating waves were con- 
verted into waves of translation without causing 
a severe blow upon the works itself. Mr. Stevenson, 
from experiments made at Dunbar, found that the 
oscillating wave produced very little more than the 
hydrostatic pressure, and made out that the effect 
of the conversion of the one into the other was to 
increase the destructive force on the structure by 
about six times. In reply to Mr. Barry as to the 
specific gravity, he stated that the material used 
was rock. It was extremely heavy concrete, 127 lb. 
to 130 lb. to the cubic foot. He had not, he said, 
become a convert to Mr. Kinipple’s system, 
although the results produced were extremely good. 
Mr. Thurowgood had raised the question of tem- 
perature, and he might say that no special precau- 
tions were needed to prevent the chemical action 
setting in too rapidly in the case of the mass 
concrete. 

A paper on ‘‘ Rock Dredging Works in some 
Italian Harbours” (Leghorn, Genoa, Palermo), by 
Gius Cimino and C. Verdinois, was held as read. 
This we shall print in full. Mr. Andrew Brown, 
of Messrs. Simons and Co., Renfrew, who had con- 
structed the plant, gave some details of the 
dredgers. 

Sir Robert Rawlinson, who had entered the 
meeting during the discussion, was congratulated 
on his recovery from a recent accident, and other 
compliments having been paid to the chairman, 
the secretaries, &c., the proceedings terminated. 

Friday’s proceedings in Section IV. opened, 
under the presidency of Sir Robert Ball, F.R.S., 
with the reading of Mr. D. A. Stevenson’s paper on 


Recent IMPROVEMENT IN LIGHTHOUSES. 


This paper, of the form of an historical réswmé, 
which we shall present to our readers, was couched 
in unmistakably pro domo rhetoric, which Mr. 
Kenward and Mr. Wigham could not but regret. 
Mr. Stevenson was not present to defend himself 
against the imputation of having, in a paper which 
is undoubtedly a valuable contribution to our 
literature on the development of lighthouses and 
their outfit, done but scanty justice to Fresnel and 
to Sir James Douglass, ‘‘ who devised gas-burners, 
the gas issuing from surface holes as in the ordinary 
Argand,” and who ‘‘improved and enlarged the 
lanterns of the Trinity House lightships.” If ‘‘ the 
hyper-radiant suggested by Messrs. Stevenson in 
1869 is the most notable improvement of recent 
times,” asked Mr. Wigham, what shall we say of 
Mr. Barbier’s still larger lens of 2 metres focal 
length? At the time of the South Foreland ex- 
periments our present perfect lenses were practically 
unknown ; yet oil and gas proved, under certain 
circumstances, superior to electricity, and with 
these new lenses the illuminating power of oil and 
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gas increased by 100 per cent. The time, he 
thought, had come for fresh practical comparative 
tests ; he was willing to do his share, and had made 
an offer to that effect. That the electric beam had 
no rival in ordinary clear weather he did not doubt ; 
about the behaviour of the illuminants in fog and 
haze, however, authorities differed widely. 

Sir Robert Ball, in concluding the debate, did 
not see any necessity for renewed experiments at 
all. He could testify to the excellence of Mr. 
Wigham’s lights. But scientists had, in the South 
Foreland and in the French experiments, all the 
data needed, and must be permitted to draw their 
conclusions, which would satisfy them. 

Mr. Kenward had previously expressed a dif- 
ferent opinion. We did require further results. 
If the Sydney electric light, with 15 and 25 milli- 
metre carbons, perfected by Dr. Hopkinson, was 
visible at 10 miles in foggy weather, a second order 
light at Spezzia was useful at 24 miles. Small com- 
pressed lights produced very remarkable effects. 
The ‘‘Eddystone Lighthouse” at Earl’s Court, with 
a lamp 18 in. high, 250 millimetre radius, 65 milli- 
metre carbons, gave a beam of almost three million 
candles, fifteen times as powerful as that of the 
real Eddystone. 

Professor Grylls Adams quoted figures from the 
South Foreland reports which ought to render 
experts cautious as regards slight gains in penetrat- 
ing power. Mr Harold Dixon and himself found 
the electric light stronger one night at eleven 
miles’ distances than the oil and gas light, lost sight 
of it last and picked it up again first, there being 
perhaps a mile and a half in favour of the are. 
But, if a light of 100 candles is visible at 1000 ft., 
then 1000 candles would, by the laws of absorp- 
tion, under ordinary atmospheric conditions, be 
visible at 1300 ft. only. Again, the 108 Wigham 
gas jets distributed over a circle of 18 in. in dia- 
meter could be seen at a distance of 80 ft.; but a 
single one of these jets was visible at 70 ft. 

Mr. Thomas Burt inquired whether the order of 
three lights in a line would not affect the results ; 
the central one would appear stronger, he thought. 
Professor Adams hardly believed that. 

The next paper, by Mr. Domenico Lo Gatto, 


CompPaRIsON oF GAS AND Evectric Licut IN 
LicntHOUSES WITH OpTICAL APPARATUS OF 
LarGE DIMENSIONS, 

which we also intend to publish in full, winds 

up in favour of gas illumination as affording 

the most easy working conditions. Practically 
the paper confines itself to the Wigham lights of 

1891 on Tory Island. This circumstance called 

forth the presidential query, whether the author 

had visited Tory Island, and on this question being 
negated, the advice from the chair was to pay a visit 
and to present another paper. The discussion 
turned mainly on the adaptability of the electric 
arc to flashing lights, whose wonderful efticacy is 
universally granted now. Mr. Lo Gatto himself 
remarked that his paper was written before the 
publication of the new French experiments on the 

Jeux éclairs, and that he had modified his views. 
Mr. Wigham dwelt upon the great ease with 

which gaslight could completely be extinguished 

and relighted by a small standing jet, to burst out 
at once to full brilliancy. Sir George Stokes had 
pointed out to him that when the gas was really 
extinguished, and not only turned down, a little 
explosion ensued, whose energy caused this bril- 
liancy. The naphthalene gas was perfectly safe. 

He was pleased to find a friend in Mr. Lo Gatto, 

and once more urged the necessity of official tests 

at Howth Bailey with a Barbier lens. 

Professor Adams drew attention to the remark- 
able powers which Mr. Bourdelles obtained by 
means of his feux éclairs—23, and even 40 million 
candles. In real fog—he wished to classify fogs-— 
we should probably have to rely upon the siren. 
Mr. W. T. Douglass thought the electric light the 
only one possible for very powerful effects, taking 
in account also the services which lenses can 
render. The power of the Tory Island light had 
been estimated at seven millions, and by Mr. Lo 


- Gatto at over one million ; in reality it was most 


likely considerably under one million. 
In the third paper, 


THe Turkish AND Eeyrtian LIGHTING AND 
Licut Dvrs In THE Rep Ska, 
Commander George Hodgkinson, R.N., regretted 
that the improvement in the lighting of the 
Red Sea had not kept pace with the enormous 





increase of the Suez Canal traffic. The revenues 
from the light dues being retained in the general 
funds of the Egyptian Government, it was difficult 
to arrive at an estimate. In 1891, however, the 
receipts and expenditure of the Lighthouse Depart- 
ment amounted to £E123,000 and £E26,000, leaving 
a surplus of no less than £E97,000. These figures 
included the Mediterranean ports ; but as the light 
dues at Alexandria, and also the tonnage, were 
much lower than those on the Red Sea, that sur- 
plus might be attributed to the Red Sea light 
dues. In 1892 the profits fell to £82,000. 
The gross tonnage of the Suez Canal increased 
from 1.4 million tons in 1872 to 12 millions in 
1892. Since 1875 the dues charged in the Red 
Sea were 2 piastres a ton on vessels of 800 tons 
and under, and 1 piastre for vessels of over 800 
tons. As the number of lights, at present costing 
/6000/., did not increase, the dues would leave 
| 20,000/. net annually. The late Khedive promised 
_ to hand these profits over to the Lighthouse Depart- 
|ment, if the new tariff agreed to by Great Britain 
/in 1889 should be accepted by the other Powers. 
The tariff has not been accepted. With the light- 
ing of the Egyptian portion of the Red Sea Com- 
mander Hodgkinson has no fault to find. Not so 
with the Turkish portion. Lighthouses are urgently 
required at the south end, at Jebel Tier, Zebayr, 
Abu Ail, and a lightship on Mocha Flats, all under 
Turkish jurisdiction. That shipwrecks are terribly 
common there, was confirmed by Mr. Douglass. 
Perim Island (British), with its very dangerous 
currents, has only five lights of the sixth order. 
Mr. Kenward almost launched the discussion into 
dangerous waters by inquiring whether political 
complications had anything to do with the absence 
of progress. Commander Hodgkinson warded this 
off by repeating that the territories named were 
all claimed by Turkey. Turkey, however, does 
not make any indirect profit from the canal traffic, 
whilst Egypt does so. Yet something must be 
done, and the author proposes a small permanent 
international commission to purchase both Turkish 
and Egyptian rights, and to acquire from Egypt 
all lighthouses and maintain the same, with power 
to levy dues and to enforce payments. Absolute 
unanimity of all the Powers would be required. 
The Suez Canal Company, he thought, would give its 
cordial support to some such scheme. The author 
was present, and added a few remarks to his able, 
businesslike paper. 

Before the Congress adjourned finally, Mr. 
Kenward announced that Mr. G. Belleville had 
submitted a very interesting paper, ‘‘ Balisage et 
Kelairage de ]’Estuaire de la Seine,” too late, un- 
fortunately, to be formally accepted. 





Tue Next MEETING OF THE CONGRESS. 


The date of the next meeting of the Congress is 
not fixed. We refer those interested in this matter 
to the letter from Mr. L. F. Vernon Harcourt, 
British member of the Paris Permanent Com- 
mission, which appeared on page 186 of our last 
issue. 





BRITISH COLONIES AT CHICAGO. 
I.—Tue Carr or Goop Horr. 


As might have been expected, America impresses 
the eye at every point by the very profusion and 
variety of her exhibits, these testifying in the most 
eloquent manner possible to the boundless natural 
resources of the great republic, to the indomitable 
courage, the inventive enterprise, and the vigorous 
mental activity of her people. France excels in 
everything in which the artistic element pre- 
ponderates. Germany is unrivalled in her effects, 
and especially in the departments of manufactures, 
machinery, mining, and electricity gives marvellous 
proofs of her industrial vigour. Amongst the 
various countries, the British Empire unquestion- 
ably holds her own, but as unquestionably she is 
enabled to do so only by the aid of her colonies, 
more especially by the Cape of Good Hope, New 
South Wales, and the Canadian Dominion, each of 
which makes a magnificent show of raw materials. 
Canada proves herself rich in cereals, fruits, 
minerals, fishery and dairy products. New South 
Wales gives evidence of the vast natural resources 
of the Australians by her fine exhibits of wool, 
wheat, and maize ; of gold, silver, tin, copper, and 
antimony ores; of coal, building stone, and timbers 
of fine grain and great durability. Cape Colony 
makes a perfectly marvellous revelation of her 





actual and potential wealth in wool and mohair, 








wheat and other cereals, diamonds and ostrich 
plumes, in the marketing of which she enjoys 
practically an undisturbed monopoly. Victoria 
and New Zealand help the colonial display with 
small but choice exhibits of wool; India and 
Ceylon with grains, seeds, fibres, timbers, teas, 
and spices ; Jamaica and Trinidad with sugar and 
coffee, and British Guiana with sugar and timber ; 
each and all of these colonies indicate, rather than 
illustrate, their resources, and combine in making 
the exhibition of raw products of the British Empire 
absolutely incomparable. 

The Cape of Good Hope Court presents a most 
attractive display in the vast Agricultural Build- 
ing, as is testified by the crowds of visitors 
that are constantly wedged within the all too 
limited boundaries. With the restricted space 
at his disposal, Mr. Ludwig Wiener, the Cape 
Commissioner, has succeeded in setting forth 
the varied resources of Cape Colony in a most 
striking and charming manner. While here practical 
utilitarianism is the ruling motive of the display, 
and while there is no straining after mere decora- 
rative achievement, as is the case in many of the 
United States courts in the same building, the 
effects attained are highly artistic, both in the 
aggregate and in respect to details. The extremely 
varied nature of the materials at hand has largely 
conduced to this satisfactory result. The court is 
inclosed by a light framework of timber, provided 
with large panels of plate glass, through which a 
glimpse of the treasures within is obtained. In the 
centre space stands a trophy that at once attracts 
attention, two splendid specimens of the ostrich 
tribe, male and female, with chicks, eggs, and the 
natural bush upon which the birds feed. The 
large birds are tinely plumaged, and were especi- 
ally selected at a show at Grahamstown by Mr. 
Douglass, whose book on ‘‘ Ostrich Farming at the 
Cape” has made his name well known in England, 
America, Australia, and, indeed, all the world 
over. Asan appropriate background is arranged a 
copy of an oil painting by Rolando, a group of 
ostriches upon one of the Cape farms, and thereby 
giving a further idea of the appearance, the 
habits, and the surroundings of the birds. Close 
by is a great pyramid of ostrich eggs, some of 
them in the natural state, and others tastefully 
painted with characteristic bits of Cape scenery, 
flowers, or ethnological types. Along the glass 
walls of the court strings of painted eggs are 
similarly used for decorative purposes. But, finest 
display of all, are eight trophies of ostrich plumes, 
constituting no doubt the most magnificent exhibit 
of feathers ever made at any previous international 
show. The plumes are simply cleaned, being un- 
touched by dye, and the white, black, drab, and 
fancy feathers are all displayed, the beautiful snow- 
white and clean black plumes predominating. At 
the foot of each of the lofty stands lie bundles of the 
feathers as made up for the market, a number of 
these being supplied for exhibition purposes by Mr. 
Hilton Barber, the well-known and enterprising 
ostrich farmer of Cradock. 

The whole back part of the court is occupied by 
fleeces of wool, shown under glass and attractively 
tied with blue ribbon. The two characteristic 
kinds of Cape wool, the Karoo and the Grass Veldt, 
are both on exhibition, there being no fewer than 
500 fleeces in all. Among the exhibitors are Mr. 
R. W. Southey, Mr. Rubidge, Mr. P. V. Van der 
Byl, Mr. J. C. T. Musto, Dr. Smartt, Mr. C. H. 
Hutton, Mr. George Blaine, and Mr. John Frost. 
Miniature bales of snow-white washed wool are 
shown by Messrs. Turnbull and Gay, Cores Road ; 
Messrs. Frater and Mossop, of the Paarl Wool 
Washery, and the Springfield Wool Washery, 
Uitenhage. Some of the bales are opened, and 
wool-men from various parts of the world handle 
the fibre with evident interest and appreciation. 
In addition to the wool are some 220 fleeces of 
mohair, the silvery texture of which is much ad- 
mired. The principal mohair exhibitors are Mr. 
P. G. Gericke, Mr. J. McDonald, Mr. R. Feather- 
stone, and Mr. R. Cawson. The object lesson as 
regards the Cape pastoral industry is completed by 
stuffed specimens of the Angora goats, both kids 
and beautiful full-grown animals, the fat-tail sheep 
and the Boer goat, together with a fine display of 
skins of these animals, and also of the Cape merino. 
The skins are the exhibit of Messrs. Van der Byl 
and Co., of Cape Town. Itshould also be mentioned 
that all the animals in the court were stuffed by 
Mr. Fred Sauter, New York, who by his work has 
afforded ample proof of his skill as a taxidermist. 
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Generally it may be said of the wool and mohair 
exhibits that they are extremely effective, and prove 
at an exceedingly opportune moment, when the 
United States wool duties are on the eve of being 
abolished, that the Cape can produce large supplies 
of the two fibres admirably adapted to the require- 
ments of American manufacturers. ; 

The excellently arranged display of Cape wines is 
an object lesson which may not improbably open up 
a wine export industry in the United States, and well 
illustrates the viticultural resources of South Africa. 
The selection made is judicious and illustrative, in- 
cluding Stellenbosch, Old Brown Sherry, Wellington 
Cape Hock, Constantia Sweet Frontignac, Paarl 
Sweet Pontac, F. C. Sherry, Constantia Red Musca- 
del, Hermitage, Lachryme Christi, and four brands 
of fine Old Dop Brandy, namely : Worcester, Robert- 
son, Montague, and Oudtshoorn ; also another 
kind of brandy made by the Hon. T. T. Heatlie. 
The exhibits were supplied by Messrs. Sedgwick 
and Co., Messrs. Van Ryn and Co., Messrs. E. K. 
Green and Co., and the Government experimental 
farm. They are arranged in a fine trophy of 
miniature barrels, flanked and crowned by bottles 
varying from Brobdignagian proportions to tiny Lili- 
putian dimensions, with contents less than a wine- 
glassful. 

The agricultural resources of the colony are 
indicated by choice and goodly-sized samples of 
wheat, oats, barley, mealies, beans, peas, and lentils. 
Some of the wheat shown cannot be beaten in the 
whole Exhibition, the sample of bearded wheat 
supplied by Messrs. Ryan and Rood, of Malmes- 
bury, running 68 1b. to the bushel. The grain- 
growing capabilities of Basutoland and Bechuana- 
land have not been forgotten in arranging the dis- 
play. The South African Milling Company are to 
the front with some barrels of choice flour, the 
quality of which is visible to the eye through glass 
lids. Other exhibits of a characteristic Cape type 
are Kaftir corn, Tecka bulbs, aloes, buchu leaves, 
and bush tea. Tobacco is shown in the natural 
leaf and in the manufactured state, the exhibitors 
of the latter articles being the Congo Tobacco Com- 
pany. There are also to be seen several varieties 
of bark used for tanning purposes. Timbers are 
well represented, slabs in the rough on one side and 
polished on the other affording effective represen- 
tation. Among the varieties thus shown are olive 
wood, camelthorn, stink wood, assegai wood, 
kamassi, red milkwood, korsewood, salie, black 
bark, umzimbiti, upright yellowswood, Kaftir plum 
wood, Clanwilliam cedar, white and red elms, Cape 
beech, black iron wood, terblas-saffron wood, 
karoo, and underbush. A few logs, both in the 
rough and with polished tops or faces, supplement 
the timber slabs. Among forest products should 
also be mentioned the samples of Cape gum, col- 
lected from the Acacia Harrida, and presented for 
exhibition by Messrs. B. G. Lennon and Co., Cape 
Town. Everlasting flowers and the silver leaves 
are largely and effectively used for ornamental pur- 
poses throughout the court, and as both of these are 
already exported in considerable quantities from the 
Cape, this illustration of their adaptation to beau- 
tiful decorations is valuable. Natural Cape grasses 
are also used for the same purposes, and a further 
glimpse in the colony’s flora is afforded by a collec- 
tion of pressed grasses and plants in an album and 
a set of very beautiful paintings by Mr. Morstadt 
placed conveniently on a revolving stand, and 
reproducing every variety of the Cape flora. Still 
another collection of floral studies, in water 
colours, is bound in album form, these being the 
work of Miss Eaton and a gentleman from Rivers- 
dale, Cape Colony. 

Not the least popular feature of the court is the 
fine display of elephants’ tusks. Besides an assort- 
ment of billiard ball ivory, are four magnificent 
tusks, two 6} ft. in length, one 7 ft. in length, and 
the fourth 73 ft. in length, weighing respectively 
109 lb., 1387 lb., and 158 1b. Skins of the lion, 
springbok, leopard, silver jackal, gold jackal, and 
other varieties of wild beasts, and heads and horns 
of many kinds of deer, adorn the walls and the 
stands, one of which latter bears the name of 
Messrs. Lawrence and Co., Kimberley. The 
karosses, or skin rugs, are greatly admired, one in 
particular attracting attention, insomuch as it is 
composed of 320 tails of the musk cat. These are 
so neatly sewn together that the skill of the native 
furriers who did the work is praised by every one 
who examines it. A fine collection of Cape birds, 
of all sizes and of wonderful brilliancy of plumage, 
is shown ina largecase. Among them are specimens 


of penguins, and close by are bottles of guano from 
the Ichabod Islands, indicating yet another source 
of wealth at the Cape. South African fishes are 
shown by life-coloured pictures collected in album 
form. Ethnology is not forgotten in the display. 
There is quite a large collection of assegais, both 
stabbing and throwing, oxhide shields, trumpets, 
daggers, knives, clubs, belts, head-dresses, snuff- 
boxes, dishes, and other implements and utensils of 
many kinds, as used by the natives of South 
Africa. A large number of curios are presented 
by Sir Marshall Clarke, K.C.M.G., British Com- 
missioner in Basutoland, and others are loaned 
by the Misses Shippard, sisters of Sir Sydney 
Shippard, the Queen’s representative in Bechuana- 
land. Photographs of Zulu, Kaflir, and other types, 
are exhibited. The Malays are represented by a 
picture of Malays at the Cape in full dress, and by 
Malay shoes, hats, head-dresses and handkerchiefs. 
Among other objects that attract attention, and 
are of ethnographical value as exhibits, are a col- 
lection of bushmen stone implements, and a num- 
ber of curious rude engravings of ice-scratched 
stone made by bushmen, and representing such un- 
mistakable objects as elephants, giraffes, rhinoceros, 
ostriches, and trees. Scattered about upon the 
walls are numerous photographs of characteristic 
Cape scenery, and scenes of everyday life. There 
are also portraits of leading men in the Cape 
Colony, Natal, the Orange Free State Republic, 
and other South African territories. These include 
Sir Henry and Lady Loch, Sir Marshall Clarke, 
Sir Sydney Shippard, Bishop Jones, Mr. Cecil 
Rhodes, the Prime Minister, and Mr. T. E. Fuller. 
Cetewayo and his wives are also figures of interest. 
Yet another feature of the court is an immense 
map of South Africa, showing the country as far 
north as the Zambesi, and indicating at a glance 
the districts of wool, mohair, cattle, wheat, gold, 
copper, and diamond production. Statistics are 
also displayed showing the value of the chief Cape 
products: wool, mohair, hides and skins, ostrich 
feathers, copper, and diamonds, in the out-turn of 
several of which South Africa holds a virtual 
monopoly. The figures also give the number of 
sheep, horses, pigs, and ostriches in the colony ; 
the total mileage of railways ; and the shipping 
tonnage, inwards and outwards. It may further 
be mentioned that handbooks are freely distributed 
among visitors, dealing with such subjects as ‘‘ The 
Diamond Industry of South Africa,” ‘‘The Viti- 
culture of the Cape Colony,” ‘‘ Ostrich Farming in 
the Cape Colony,” and ‘* Wool and Mohair Pro- 
ductions of the Cape Colony.” In addition to the 
information thus provided, every single object in 
the court is labelled, and most of these labels carry 
terse explanatory notes. 

From what has been written it will be seen that 
the Cape Court in the Agricultural Building of the 
World’s Fair admirably fulfils its object of giving to 
visitors from all corners of the globe a vivid idea of 
the immense resources of South Africa, and of 
supplying definite information in detail to those 
who are interested in any particular line of pro- 
ductive enterprise. 

The formal opening of the Cape of Good Hope 
Court, in the Mining Building of the World’s 
Columbian Exposition, took place on June 5, when 
the first sieve-full of Kimberley diamondiferous 
‘*blue” ever washed upon American soil was 
examined upon the sorting table in the presence of 
a necessarily small but keenly interested gathering. 
Around the inclosure a dense crowd ten deep 
pressed against the plate-glass panels, and eagerly 
watched every operation conducted within. When 
the pebbly contents of the sieve were thrown with 
a rattle upon the table, Mr. Ludwig Wiener, the 
Cape Commissioner, accompanied by his secretary, 
Mr. S. Berliner, son of the assistant commissioner, 
stepped forward, and addressing Mr. Frederick J. 
V. Skiff, the highly popular chief of the Mines, 
Mining, and Metallurgical Department, formally 
presented the court, in the name of the Cape 
Government, to the Administration of the World’s 
Fair. Mr. Wiener proceeded to announce that he 
had yet another and equally pleasant duty to per- 
form. Through him the directors of the De Beers 
Consolidated Mines Company invited Mr. Skiff to 
sort out the contents of the first sieve, and to accept 
as a memento of the occasion the first South 
African stone washed from its matrix in the 
United States of America. Mr. Skiff thereupon 
advanced to the table, and in regular Kimberley 
style commenced going over the pebbles. Almost 





immediately a goodly-sized stone, weighing from 


4 to 5 carats, was discovered, and five others 
of lesser size were picked from the heap. When 
the search was ended, Mr. Wiener handed the gift 
of the De Beers Company to its recipient. Mr. 
Skiff returned thanks on behalf both of the Ad- 
ministration and of himself personally. He con- 
sidered that the De Beers Company, who vir- 
tually controlled the diamond market, and had 
therefore little or nothing to gain by advertis- 
ing themselves, had performed a most public- 
spirited act in coming to Chicago with such a 
splendid and complete exhibit. They had at great 
cost transported from Kimberley to Illinois a life- 
like representation of the various processes con- 
nected with the diamond-finding industry, and had 
thereby provided a scene of entrancing interest for 
the visitors to the Columbian Exposition from 
every corner of the world. He sincerely hoped 
that there would be some return, even if not an 
adequate one, for this act of generosity and public 
spirit. His one regret was that it had been pos- 
sible to give only such a circumscribed space to the 
Cape exhibits in the Mining Building. Looking 
around him, he felt that four times the area would 
have been necessary to do justice to the unique 
and varied display. He would have the stone pre- 
sented to him cut and polished, and would always 
value it as a souvenir of a most interesting occasion. 

After this ceremony Mr. and Mrs. Wiener wel- 
comed visitors in a small but prettily decorated 
reception-room of the court, and prosperity to the 
Cape of Good Hope was drunk in the wines of the 
colony. Those present then distributed them- 
selves over the inclosure, and inspected the many 
objects of interest on exhibition. To experts the 
most valuable of these is a fine collection of speci- 
mens indicating the varied mineral resources of 
South Africa, from the Cape to the Zambesi. The 
collection numbers 245 specimens, and was made 
by the Cape Commissioners’ instructions by Pro- 
fessor Hahn, of the South African College. 
Around the show cases are stacked piles of rich 
copper ore, yielding 33 per cent. of pure metal, 
from Ooklop Mines, Namaqualand, and pyramids 
of blue ground in the hard state from the Kimber- 
ley diamond fields. Among the other objects of 
interest are diamondiferous gravel from the Vaal 
River, Cyphergat coal, white and blue asbestos, 
and crocidolite. The last-named substance is 
shown both in the natural state, and also polished 
and fashioned into a great variety of beauti- 
ful and useful articles—inlaid table-tops, knife 
handles, umbrella knobs, picture frames, desk 
weights, cigar holders, paper knives, studs, sleeve 
links, necklaces, and other forms of jewellery. A 
set of cameos carved in Germany, and presenting 
the profiles of four famous American Presidents, 
Washington, Lincoln, Grant, and Garfield, espe- 
cially elicits admiring comments from visitors who 
for the first time see the artistic possibilities of this 
beautiful substance. The walls of the room are 
decorated with a large collection of mining photo- 
graphs. There are also facsimile representations 
of two famous Cape diamonds, the De Beers dia- 
mond, the largest ever found in South Africa, 
weighing 420} carats, and the Litkie diamond, 
205% carats, the second finest, but the finest for 
size ever got from the river diggings. The adjoin- 
ing section of the court is the reception-room 
above-mentioned, where works of reference bear- 
ing on South Africa and files of the leading Cape 
papers are kept. Here hangs a portrait of Mr. 
Craven, secretary of the De Beers Company, and 
on the partition just outside is a large picture of 
the directors, with Mr. Cecil Rhodes seated in the 
centre. 

The remaining space is devoted to diamond wash- 
ing, cutting, and polishing. Large plate-glass 
panels permit every operation to be watched from 
the outside; and all through the day, but especially 
when the washing machinery is in operation, 
densely packed crowcs surround the inclosure. A 
staircase permits of the washing processes being 
watched from above, and each afternoon, during the 
two hours devoted to the work, a constant stream of 
interested observers passes up and down the steps, 
a special staff of Columbian Guards being necessary 
to keep the crowd circulating. Three stalwart 
Zulus assist in the operations; one of them 
mounts guard at the gateway, with bead and horn 
necklaces, assegais, club, and native headdress 
complete, being a sort of exhibit himself, his 
splendid physical proportions—he is over 64 ft. 
high—evoking a running fire of surprised comment 








from the muscle-admiring Americans. The ore is 
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70-TON HYDRAULIC RIVETER AT THE COLUMBIAN EXPOSITION. 


CONSTRUCTED BY MESSRS. R. D. WOODS AND CO,, PHILADELPHIA. 





(For Description, see Page 204.) 
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brought to the washing mill from an inclosure some 
400 yards distant, by means of a wire-rope tramway 
erected by the Trenton Iron Company, New Jersey, 
In the ore yard are stacked many hundred sacks of 
‘*blue,” which are carefully watched by the 
Columbian Guards and the Zulus day and night. 
The washing machinery has been erected by Messrs. 
Fraser and Chalmers, of London and Chicago, who 
supply so much of the mining machinery used at 
Kimberley and elsewhere in South Africa. The 
machine is small, but effective, being capable of 
treating 450 loads per day, and reproduces in com- 
plete miniature the big machines erected at the 
diamond fields, with rotary pan, dry elevator, 
pulsator, sieves, &c., all complete. The operation 
of sorting is shown on a sorting table just as at 
Kimberley, the expert in charge of the practical 
operations being Mr. J. W. Cundill, an employé 
of the De Beers Company. Besides the washing 
of the diamonds, the processes of cutting and 
lishing are shown, Mr. Hampton, of the famous 
New York firm, Messrs. Tiffany and Company, 














being in charge of these departments. All the 
latest appliances used in the work are operated by 
skilled employés of the firm in full view, through 
the medium of plate glass, of crowds of observant 
onlookers. A choice representative collection of 
Cape diamonds is similarly shown, the value of 
which is between 30,0001. and 35,000/. These have 
been arranged according to colours and lustres upon 
a plush-covered stand by Mr. Kuntz, of the Tiffany 
house. The biggest stone on exhibition weighs 282 
carats, and is of yellowish tinge, but otherwise 
without flaw or fault. 

Altogether the display made on behalf of the De 
Beers Company is most complete, and in certain 
respects the best illustration of the South African 
diamond industry ever given at any series of in- 
ternational exhibitions. The planning of the ex- 
hibits, moreover, in compact space and with 
plate-glass inclosures, reflects great credit upon Mr. 
Wiener, who, we believe, designed all the arrange- 
ments himself. Despite Mr. Skiff’s remarks at the 
opening ceremony about the De Beers having little 





















































chance of securing an adequate reward for the enter- 
prise they have shown in coming to Chicago, it 
may be confidently predicted that much good will 
be done. Every visitor to the World’s Fair who 
inspects the Cape court in the Mines Building 
goes away with a deeply seated desire to become 
possessed of one of the sparkling gems whose history 
from the washing to the polishing process has been 
illustrated before his or her own eyes. The De 
Beers exhibit, therefore, is calculated to increase 
the demand for diamonds, and an increased de- 
mand is an even more important factor in conducing 
to the prosperity of the industry than a diminished 
supply. It may be added that good finds of stones 
are being made every day at the Kxhibition. Of 
course very rich stuff has been sent over, and the 
yield for two hours’ washing runs up to twelve to 
twenty diamonds. When Mr. Wiener completes 
his installation and organisation work in Chicago, 
and his important duties eall him back to the Cape, 
the charge of the court and its valuable contents 
will be taken over by Mr. M. Berliner, of New 
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125-TON STEAM HAMMER: BETHLEHEM IRON COMPANY, PENNSYLVANIA. 
(For Description, see Page 205.) 
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York, whoge services in securing such eligible sites, 
with broad passages on every side, for the Cape 
exhibits in both the Mining and Agricultural 
Buildings, have conduced in no small degree to the 
success of the display. 

In the Transportation Department, a small but 
interesting exhibit is made by the Cape Govern- 
ment. A plan of Table Bay Harbour Works, in 
charge of Mr. Henry Thwaites, resident engineer, 
gives an idea of the return got from the vast expen- 
diture of 1,832,3001., while a model of the Cape 
Town Graving Dock informs shipping men that 
South Africa possesses facilities for refitting and 
repairing upon the most adequate scale, the dock 
being 541 ft. long, and therefore capable of taking 
the largest Australian and South African liners. 
Plans of East London Harbour and the Buffalo River, 
a bird’s-eye view of Port Elizabeth, and a map of the 
coast line of Algoa Bay, together with photographs 
of wharfs and shipping, complete the exhibit. 

In the Women’s Building, Mrs. Wiener is in 
charge of the Cape exhibits, and has set forth and 
arranged a pretty and effective display, indicating 
what women employ their leisure time with in 
South Africa. There are two large plate-glass 
stands, each 8 ft. high, with 5ft, frontage, filled 
with a variety of beautiful and delicate handi- 
work, the collection of which is, we believe, 
largely due to the exertions of Lady Loch. 
Artistic mourning decorations in everlastings have 
been contributed by Mrs. Ogilvie; Mrs. Lieber- 
mann, Miss Kearns, Miss Fleming, and Miss 
Emanuel show a variety of fancy work, artistic 
leather work, and painted screens. There is also a 
display of brass hammered work, fish scale work, 
and gold and silver filigree work. Two literary 
productions, one of which is the interesting 
pamphlet on women’s work in South Africa, com- 
piled by Mrs. Gill at the instance of Lady Loch, 
whose picture appears on the title-page, have a 
conspicuous place. In the second case the produc- 
tions of Basuto and Bechuana women are shown, the 
collection of bead ornaments, hats, armlets, native 
pots and pans, spoons and dishes, mats, and the 
so-called Basuto ‘‘ opera cloaks,” having been pre- 
sented by Sir Marshall Clarke, British Commis- 
sioner in Basutoland, and the Misses Shippard, of 
Bechuanaland. Between the two cases, fittingly en- 
shrined in a massive silver frame, is a large portrait 
of Miss Olive Schriener, whose ‘‘Story of an 
African Farm” has won for her a world-wide fame, 
and placed a young South African girl on the same 
literary platform as George Eliot, Mrs. Humphrey 
Ward, and the half-dozen other famous women 
novelists of the century. 

Although an appropriation of 2000/7. was made by 
the Transvaal Parliament for the representation of 
the Republic at the World’s Fair, no result fol- 
lowed. The Orange Free State Republic has an 
excellent little court in the Agricultural Building, 
in charge of which is Mr. E. R. Grobler, member 
of the Legislative Council of the Orange Free 
State. A good assortment of wool is shown in 
fleeces and bales, greasy and scoured. Samples of 
wheat, barley, and oats ; Indian corn and flour, 
dried peaches, apricots, prunes, apples, pears, and 
plums ; bottled fruits and jams, and tobacco and 
cigars, also indicate the products of the country. 

Elandsboontje, the root of the plant on which the 
herds of eland mainly feed, is displayed, and some 
beautifully — skins of deer and goats testify 
to its excellent tanning properties. A collection 
of mineral specimens, including coal, magnetic iron 
ore, conglomerate gold quartz, silver ore, and 
copper ore is to be seen, while there is a small 
assortment of diamonds, valued at 4000/., from the 
Jagersfontein and Koffetein mines. A handsome 
trophy of ostrich plumes testifies further to the 
varied resources of the State. By way of continued 
ornamentation and instruction are heads and horns 
of springbok, kodoc, eland, sable antelope, water 
bok, blue bok, blue wildebeest, gemsbok, and 
rhinoceros, stuffed specimens, male and female, 
of the springbok, skins of variovs kinds of deer, 
slabs of stone showing fossil fishes, photographs of 
characteristic scenery, and large-sized pictures of 
President Roits and his wife. The exhibit is not a 
large one, but it is varied, artistically arranged, and 
redounds to the credit of South Africa generally. 





RIVETING MACHINERY. 
Ox page 39 of our issue of July 14, we illustrated a 
70-ton plate-closing fixed riveter, and now on page 202 
we give several engravings showing the construction of 





PORTABLE HYDRAULIC RIVETER. 


CONSTRUCTED BY MESSRS. R. D. 


the head. It will be seen (Fig. 2) that the two hy- 
draulic cylinders are concentric, the cylinder for the 
plate-closing slide being inside. The main cylinder is 
of cast steel lined with brass, and is bolted down to 
the main casting, the thrust being taken by a collar. 
[he ram is annular, and on an extension carries the 
riveting die. The plate-closing slide works in a brass 
cylinder inside the riveting cylinder, and has its tool 
mounted so as to surround the riveting die. It is 
moved back by a small auxiliary cylinder and ram, 
shown in section in Fig. 2. The automatic device for 
transferring the pressure from the plate to the rivet is 
fixed to the two slides. An inclined path on the main 
slide lifts a roller suspended from the plate-closing 
slide ; this, in turn, lifts a sliding plate connected by 
a system of levers to the operating valves. The gear 
can be adjusted so that the pressure is taken off the 
plate any time up to the riveting die being with 3 in. 
of the plate. This takes the transference of pressure 
out of the hands of the operator, and insures the full 
pressure coming on the rivet. There are also movable 
stops on the slides to prevent them making too long a 
stroke. 

We also illustrate on the present page another form of 
riveter, constructed, like the one just described, by 
Messrs. R. D. Woods and Co., of Philadelphia, and ex- 
hibited by them at the Columbian Exposition. Its 
special feature is that it is made with parallel sliding 
jaws. 





STANDARD CATTLE CAR, 

THE transport of cattle by railway over long dis- 
tances has grown into an industry of stupendous pro- 
portions in the United States during the past few 
years. The stockyards of Chicago alone require 
the constant service of a vast array of special 
rolling stock, and Chicago is but one of many centres 
in America to which this special traffic converges. 
Cattle-carrying rolling stock are, on this account, very 
conspicuous in the Transportation Exhibits Building 
of the Columbian Exposition, and we illustrate on pages 
198 and 199 one of the examples shown—the cattle car 
of Street’s Western Stable Car Line. Figs. 1, 2,and3 
are respectively two longitudinal sections and a plan 
of the car ; the former show the arrangement of the 








WOODS AND CO., PHILADELPHIA. 


mangers and water troughs for the cattle, the water 
cisterns in the roof, and the pipe connections to the 
troughs, which are mounted on trunnions. The 
cattle can be admitted to the cars either through the 
end or the side doors, and the stalls are arranged 
transversely. Special attention is paid to the free 
ventilation of these cars, and both sides are hinged to 
the longitudinal frame, so that they can fall back as 
shown in Fig. 5. Within the sides as high as the 
trough, the car is framed with open timbers (see 
Fig. 2), so that free circulation of air is secured 
throughout the car. The mangers are attached to the 
hinged sides as shown ‘in Fig. 5, but the troughs are 
mounted between the main posts of the frame. A front 
view of the manger is given in Fig. 6. The method of 
trussing the underframe is clearly shown in Fig. 4, and 
Figs. 7 to 10 are details of the trucks on which the car 
is mounted. We append the specification to which 
these trucks are constructed : 


Specifications of Street’s Western Stable Car Line. Standard 
Cattle Car Body. 
Capacity, 40,000 lb. 

The drawings referred to in these specifications are as 
follows. [Sheets 4 to 8 will be found on pages 198 and 
199 ; the remainder have not been reproduced] : 

Sheet No. 4. Body bottom locating bolt holes (Fig. 4). 

Sheet No. 5. Side view ‘‘ outside ” (Fig. 2). 

Sheet No. 6. Side view ‘‘ inside” (Fig. 1). 

Sheet No. 7. Roof locating doors (Fig. 3). 

Sheet No. 8. End view, gate, hay-rack, and doors 
(Figs. 5 and 6). 

Sheet No. 9. Malleable detail of body. 

Sheet No. 10. Cast detail of body. 

Sheet No. 11. Wrought detail of body. 

Sheet No. 12. Detail of framing. 

Sheet No. 13. Detail of framing and water tank. 

Sheet No. 14. Detail of framing. 

Sheet No. 15. Painting and lettering. 


General Dimensions. 


Lengths : ft. in. 

‘rom out to out of end sills... — 36 10 

Inside in clear... = ens = 36 0 

From out to out of end posts ... ss 36 7: 

»» inside to inside of end posts ... 36 i 
Distance from centre to centre of 

transoms... Bs es ae 26 10 
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Distance from centre to centre of ft. in. 
needle beams ... Ss ip <e 7 0 
Distance between side door posts 4 0 
oe “ ody posts ... 3 54 
Widths : , 
From out to out of end sills 8 11 
‘i a side posts ... 8 10 
Between side posts aes 8 4 
s centre stringers... is 0 94 
se me and intermediate 
stringers ... aes San 1 1} 
Between intermediate and side sill ... 1 8} 
ne end door posts dea 2 2 
»» centres of rock shafts 3.0 
Heights : 
Sills .. ae oa aie 0 38 
Between sill and plate ... ass 6 10 
Side plates... me ee a, oe 0 8 
From top of sill to top of ridge pole ... 8 0 
we - a belt rail 2 94 
From roof to centre of rock shaft 0 1} 


Framing.—The side, intermediate, and draft sills are 
Norway or Southern pine, 5 in. by 8 in., sound and clear ; 
one corner may be sappy, but not to exceed lin. in 
width. The end sills are first quality white oak, 6 in, by 
8in. Cross-ties are white oak, 4in. by 8in. Framing 
shown on drawing, Sheets Nos. 4, 12, 13, and 14. 

Draft Timbers.—There are four draft timbers, 44 in. by 
8 in. by 8 ft. 104 inlong ; they are gained out on top face 
to receive the cast-iron draft timber key, and on the top 
and bottom for the transoms; there is also a gain at 
centre of spring pocket for the follower chating iron, each 
timber being secured to underside of draft sill with {-in. 
bolts, as shown on drawings Nos. 4 and 12. 

Bufler Blocks.—There are two buffer blocks, white oak, 
5 in. by 8in. by 2 ft. 2in. long, gained out in centre 1 in. 
deep by 7 in. wide, to allow proper clearance for drawbar 
back stop, each block being secured to end sill with two 
3.in. bolts, as shown on Sheets Nos. 4 and 12. 

Plates.—Wing plates are oak; it is desired that they 
be in one piece, but if spliced the lap must be made on 
one of the posts and well secured by screws and 2-in. 
bolt passing through post and rail. Side plates are 
Norway or long leaf Southern pine 3 in. by 8 in. by 37 ft. 
2 in. long, nailed to bottom of each side plate; cut snugly 
between each post are oak or Southern pine filling blocks 
lin. by 3in. by 2 ft. 5in. long. End plates are white 
a 3in. by 134 in. by 8 ft. 6} in. long, as shown on Sheet 

o. 12. 

Carlines.—There are nine carlines 1? in. by 9} in. by 
8 ft. 64 in. long; each end of carline is tenoned into side 
plates secured to plate by four -in. rods passing through 
car from plate to plate. 

Purlines.—Purlines are Norway pine 1#in. by 34 in. 
by 18 ft. 4 in. long, securely nailed to carlines by two 
3-in. No. 8 barbed wire nails to each bearing, and secured 
to end plates by two 30-dwt. spikes to each bearing. 

Ridge Poles.—Ridge poles are Norway pine 2}in. by 
3$in. by 36ft. 8in. long, secured to each carline and 
end plate by two 30-dwt. spikes to each bearing. 

Water-Tank Box.—Water-tank box is located in centre 
of roof, as shown on drawing No.6. Between carlines 
will be two pieces of oak 1? in. by 84 in. by 4 ft. 04 in. 
long ; carlines are gained out # in. deep to receive ends, 
secured to carlines by two 4-in. rods passing from one 
carline to the other with nut and washer on each end of 
rod; there will also be a header cut between said side 
ends gained Zin., secured by 4-in. rod passing from one 
end to the other close to outside of header ; it will also be 
nailed through sides into end of header, with four 3-in. 
No. 8 barbed wire nails ; roof will be nailed to box sides 
same as purlines; header is gained out for ridge pole, 
same cutting off flush with inside of box ; size of header, 
1} in. by 8} in, by 1 ft. 34 in. long. 

Braces.— Body side braces are white.oak, 1} in. by 5 in. ; 
end braces are white oak, 3 in. by 4 in.; all cut and 
framed, same as shown on Sheets Nos. 12 and 14. 

Body Posts.—Body posts are white oak, 3 in. by 5 in. 
by 6 ft. 108 in. long, tenoned to side plates on top end, 
and framed into post castings on bottom, each post 
grooved out on edge to receive the 3 in. plate and sill 
rod, as shown on Sheet No. 13. 

End Posts.—End posts are white oak 3 in. by 4 in. by 
6 ft. 108 in. long, tenoned in end plates on top end, and 
framed into ag casting on bottom, grooved out on edge 
be —s the plate and sill rods as shown on Sheet 

o. 12. 

King Posts.—King posts are white oak 3 in. by 7 in. by 
2 ft. long, framed on bottom to fit post casting ; it will be 
counter-bored on bottom end to cover bolt head that 

asses through casting and transom; the top end will be 

eft square for truss-rod bearing, truss-rod passing over 
top of king post and through sills. 

Wing Posts.—Wing posts are white oak, 2} in. by 4 in. 
by 7 ft. 11} in., gained out on top to receive wing plate, 
bored, framed, and shaped on bottom, and to fit wing- 
pocket casting ; they will be gained out on each edge in 
position as shown on drawing Sheet No. 14, } in. deep 
and 1} in. wide, and full depth of post to receive ends of 
ang va sills, 

ooring.—Flooring is Norway pine, 1?in. by 8 in. b 

9 ft. long, excepting the doorways, aan 3 is 34 i. Senaen 
projecting over side sills 4 in. at doorways and } in. at 
other points ; all flooring, excepting the doorways, will be 
bevelled same as drawing ; each 8-in. board will be secured 
to each sill with two 30-dwt. spikes; all flooring will be 
surfaced on bottom side, top side left rough, edges to be 
squared for butting joint. 

Door Flooring Support.—There will be a floor support 
under projection of each side door 2} in. by 34 in. by 4 ft. 
long, of white oak, secured to side sill by three }-in. bolts 
passing through support ; -in. strap washer and sill ; the 





3-in. washer will be between support and side sill, to allow 
an air passage. 

Sheathing.—Sheathing on wing sides to be ‘‘ C-strips” 
white pine, kiln-dried, matched, grooved, and beaded ; 
must be free from wing and rotten knots and sap ; is in. 
by 5} in., with }-in. bead, with centre bead, and secured 
to wing posts = three 2-in. No. 8 barbed wire nails in 
each bearing ; the end sheathing is select Norway fencing 
milled as above, secured to inside face of inside end posts 
with three 2-in. No. 8 barbed wire nails in each bearing. 

Slatting.—The inside slatting is of select Norway fenc- 
ing, { in. by 54 in., dressed on four sides, and secured to 
posts and braces with three 2-in. No. 8 barbed wire nails 
in each bearing, the end at door-post being rounded to 
prevent cattle from getting injured. 

Roofing.—Roofing to be of B and better or No. 2 white 

ine, kiln dried, and must be free from sap and knots ; is 
Pin. by 54 in., dressed both sides, edges for butting joints ; 
the edges of both courses must be painted with a heavy 
coat of mineral before laying ; the top of bottom course 
and bottom of top course must be painted in the same 
manner. Bottom course must be secured to ridge-pole 
purlines and side plates with two 2-in. No. 8 barbed wire 
nails in each board on each bearing. Roof must project 
1 in. over wing or false side in order that water will drip 
clear of same ; it must also project 1 in. over end fascia. 

Side Fascia.—Side fascia is { in. by 2? in. wide, secured 
to side plate, with a full complement of 2 in. No. 8 barbed 
wire nails, top edge coming tight to bottom of roof. 

End Fascia.—End fascia is 4 in. by 54 in. white pine 
nailed to end plate, same pitch, and tight to roof. 

Running Boards.—Running boards must be clear pine 
and free from knots; centre board is white pine 2 in. by 
6 in., shaped to fit over ridge of roof, it is cut over cleats 
and secured to roof with 3-in. No. 18 screws; the two 
outside boards are 1 in. by 6 in. pine and nailed to cleats 
with 2-in. No. 8 barbed wire nails; the cleats are white 
oak 1?in. by 24in. by 20in. long, placed near enough 
together to prevent running boards from springing under 
weight of train men; they are nailed to ridge with 3-in. 
No. 8 barbed wire nails, each outside end to be secured 
to roof with 2}-in. No. 16 screws. 

Girths and Belt Rails. —Side girths are white oak 1? in. 
by 8}in., two pieces 19 ft. 9}in., and two pieces 12 ft. 
long; they are rounded on top edge and gained out full 
width } in. deep to fit snugly to each body post and 
brace ; they are also secured to each post by two -in. 
bolts through each post. End girths are white oak 1% in. 
by 6 in. by 8 ft. 8 in. long, gained out same as side girths, 
and secured to end posts and braces by one 3-in. bolt 
passing through each post and girth. 

Side Doors.—Side doors are of the Alsop and Fischer 
patent, each door being in two sections ; lower section is 
of white oak, and serves as a bridge between car and plat- 
form ; slats are gained out on outside full depth of stiles, 
which are 1 in. by 54 in. by 22 in. inside, to have three 
oak cleats 14 in. by 14 in. by 4 ft. long for foot-holds ; all 
bolting, framing, and trimming shown on drawings, 
Sheet No. 8. 

Upper section of door is composed of two white oak 
stiles 18 in. by 54 in. by 4 ft. 11 in. long, and three white 
oak rails, bottom rail 1? in. by 8 in. by 3 ft. 6 in., centre 
rail 1} in. by 4 in. by 3 ft. 6 in., and top rail 1? in. by 
6 in. by 3 ft. 6 in. long; rails are tenoned into stiles, and 
secured with 4-in. joint bolts; stiles are rabbeted on 
inside { in. deep and 14 in. wide, to receive the panel of 
sheathing, same being nailed with 4-dwt. wrought nails ; 
there are also eight 8-in. rods, bored 1 in. deep in centre 
and bottom rails all as shown on drawings, Sheet No. 8. 

Side Door Hangers.—Upper side door hangers are 3 in. 
by 2 in. wrought iron, formed and drilled same as shown 
on Sheet No. 11, and secured to door by two 4 in. by 2} in. 
bolts; when shut it is secured by hasp, eye-bolt, and 
door-pin, as shown on drawings, Sheet No. 9. 

Bottom Side- Door Hinges.— Bottom side-door hinges are 
wrought iron, 4 in. by 2 in., each secured to door by four 
4-in. bolts, bottom turned to an eye, and secured to car 
by 1-in. rod, passing through eye, and four brackets, 
No. 0.95, secured to side sill by two 8-in. bolts in each 
bracket. When door is shut it is fastened by two hasps, 
eye-bolts, and pins; slot in lower door hasp must be large 
enough to allow for motion in throwing out the side of 
car. 

End Doors.—End door stiles and rails are white oak ; 
rails are tenoned into stiles and secured by }4-in. joint 
bolts. There are eight §-in. rods passing through centre 
rail and 14in. into bottom and top rails; door is pro- 
vided with cast-iron shoes, same being secured to door by 
three %-in. bolts in each shoe. 

End Door Hangers.—End door enpee are # in. by 
14 in. wrought iron, secured to end door by two -in. bolts 
to each hanger. 

End Door Tracks. —Lower track is 3 in. by 2in. wrought 
iron, secured to posts, thresholds, and filling blocks by 
4-in. bolts passing through track and brackets, with nut 
under sheathing on inside of car. Top track is 3 in. by 
2in. wrought iron, secured to end plate, posts and braces, 
and header by five 4-in. bolts to each track, passing 
through track and brackets; the three centre bolts are 
countersunk. 


(To be continued.) 





125-TON HAMMER, BETHLEHEM IRON 
COMPANY, PENNSYLVANIA. 


THE engravings which we publish this week (see page 
203) complete our illustrations of the 125-ton steam 
hammer of the Bethlehem Iron Company. The tool 
was designed by Mr. John Fritz, one of the most noted 
of American metallurgical engineers, and has now 
been at work some years, during which forgings of the 


heaviest class, including the propeller shafts of several 
of the United States men-of-war, have been turned out 
by its aid. Fora tool of this kind a reliable founda- 
tion is essential, and a reference to Figs. 1 and 2, page 
112 ante, will make clear the precautions adopted in 
this case. Primarily the foundation is supported by 
piles, driven at 2 ft. Gin. to 3 ft. centres, some 35 ft. to 
40 ft. into the ground below the bottom of the foun- 
dation pit. On the top of these piles a timber flooring 
is laid, which is covered over with a cushion of wood 
shavings. On this cushion rests the first of several 
courses of cast-iron blocks, which give to the founda- 
tion the weight and inertia which are so essential. 
This first course consists of eight blocks, and above it is 
placed an elastic layer 18 in. thick, built up out of 2-in. 
planking faced with cork. On top of this elastic layer 
ten heavy steel bars are laid, which stretch right 
across the foundation, and insure a fair distribution of 
the superincumbent load. Above these bars is a 
second layer of planking, but this time without the 
cork. On this are laid four massive cast-iron blocks, 
then a second elastic layer of plank and cork, and from 
this point the foundation is completed by six courses 
consisting of six cast-iron blocks each. In the four 
lower courses these blocks weigh 70 tons each, and in 
the two upper ones 54 tons each. The shoes weigh 
60 tons each, and the anvil die 30 tons. The total 
weight of metal in the anvil blocks is thus 2150 tons. 

The hammer is single-acting, and the combined 
weight of piston, piston-rod, and trip is 125 tous, ‘The 
cylinder is of somewhat curious construction, being built 
up in three parts, of which the lower weighs nearly 10 
tons, the middle rather less, and the upper section 
7 tons. The diameter is 76 in., and the inside length 
nearly 20 ft.; the actual stroke of the hammer is, 
however, only 16 ft. 4 in., as exhaust ports are cast in 
the upper ring of the cylinder, about 4 ft. from its 
top, so that when the piston passes there the pressure 
of the steam below it, is relieved. At the same time 
the remaining portion of the cylinder above the 
piston acts as an air cushion, which quickly brings 
the flying mass to rest, in spite of its ponderous 
weight. The entablature supporting the cylinder 
weighs 604 tons, and has the steam ports cast in it. It 
rests on a pair of legs, each built up of an upper and 
a lower section, the former weighing 484 tons 
each, and the latter 107 tons each. To these legs 
are bolted the guides, which weigh 754 tons. 
The baseplates supporting the whole structure 
measure 10 ft. by 8 ft., and weigh 56 tons each. The 
steam distribution, as already explained, is effected 
through ports cast in the entablature (see Fig. 10), and 
details of the main valve are shown in Fig. 5. As 
will be seen, this is of the balanced piston type, and 
being 21 in. in diameter, gives a large passage-way for 
the steam. An auxiliary cylinder is used to work the 
main valve, which is far too ponderous to be operated 
directly by hand. This auxiliary cylinder and its 
valve gear are shown in Fig. 6, and in further detail 
in Figs. 7 and 8. The valve for this cylinder is also 
of the piston type, and is worked from the platform 
shown at the side of the tool, Fig. 1, through the levers 
shown in Fig. 6. As will be seen, the link marked 
c is coupled to the piston-rod of the auxiliary cy- 
linder, and by a link d toh, which operates the valve. 
This arrangement is to prevent too great a motion of 
the main valve, for as the piston descends it carries 
with it the lever c, and thus closes its own slide valve, 
shutting off steam. Springs are fitted to the valve rod 
as shown to prevent shocks. This valve gear has 
proved very satisfactory, the hammer being under full 
control at all times. 

Details of the piston are shown in Fig. 4, and, as will 
be seen from that engraving, the clearance at the 
bottom of the cylinder is reduced by packing pieces, 
which are shaped as shown in Fig. 3, leaving aclear 
port opening. The piston A is fastened to its rod by 
a split nut C, over which is shrunk a steel ring D, 
which is prevented from turning by the peg E. The 
packing rings B are of steel. , * Figs. 11 to 16 are 
shown details of the hammer head and of the means 
adopted for securely attaching it to its rod. The 
upper cast-iron portion of the trip is secured to the 
lower steel part by shrinking rings round semicircular 
lugs cast on each, as indicated in Fig. 11. The hammer 
is secured at any desired height by means of a series of 
notches in the guides, and in the trip head locking- 
— worked by a lever from the attendant’s plat- 
orm engage with these notches and support the 
hammer. 

On one leg of the hammer the hydraulic ram, which 
works the knife used for trimming armour plates, is 
mounted. The total height of the tool from ground 
level is 90 ft., and its extreme width is 38ft. The 
accessories to the hammer include two large heating 
furnaces and two 150-ton overhead travelling cranes. 





Cement Concrete; Erratum.—On page 185 of our 
last issue we published a letter on cement concrete over 
the signature ‘‘G. James Munro.” This should have been 





‘*G. James Morrison,” the change being due toa printer’s 
error. 
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WE conclude this week the illustrations of the new 
machinery of the Pacific steamer Iberia, constructed 
by Messrs. David Rollo and Sons, Fulton Works, 
Liverpool, by giving on our two-page plate sections of 
the engines. ‘The general arrangement of the machi- 
nery was shown on the two-page plate published with 
our issue of July 21; while engravings of a front and 
end view were given on the plate in the issue of August 4. 
Similar engines, it may be said, have been fitted to the 
sister ship Liguria. The vessels were built by Messrs. 
John Elder and Co., Govan, some eighteen years ago, 
and were fitted by them with three-crank compound 
engines, having one high-pressure cylinder 56 in. in 
diameter and two low-pressure wlichen 78 in, in dia- 
meter, the stroke being 60 in. 

The following parts of the old engines have been 
removed: The cylinders, pistons and rods, slide valves 
and gear, after section of condenser with its air and 
circulating pumps, column, &c., feed pumps, reversing 
engine and gear, starting handles and gear, thrust 
shaft and block, propeller boss and blades, all piping, 
valves, chests, &c., in engine and boiler spaces. The 
cylinders have been replaced by three new ones on the 
triple-expansion system. They are 33 in., 54 in., 
and 88 in. in diameter respectively, the stroke re- 
maining as before, 60 in. Each cylinder is fitted 
with a hard cast-iron liner which is surrounded by 

- the jacket. The covers and bottoms of the cylinder 
are also jacketed, the supply steam being regulated by 
a reducing valve, Auld’s make. The drains from the 
jackets pass into tanks regulated to show the water 
used. This arrangement is also fitted to the main steam 
at the high-pressure casing, also to the intermediate 

ressure and low pressure casings, the condensed water 

eing led direct to the feed tank, the supply from 
which is controlled by Weir's float arrangement. The 
pistons are of cast steel, and are fitted with compensa- 
ting rings, carrying volute springs acting against the 
ayn rings. Three new piston rods of mild steel 

ave been fitted, the intermediate pressure and low 
pressure having tail rods. 

The whole of the valve gearing has been removed, 
and an entirely new set of gearing has been fitted. 
The new gear is of a much heavier jesign than the old, 
and is fitted with very large wearing surfaces, The 
gear is the ordinary double eccentric bar-link arrange- 
ment. It acts on the valve spindles direct in the case 
of the high-pressure piston valve. The double piston 
valve in the intermediate pressure cylinder is con- 
nected by a strong crosshead working in large guides. 
The low-pressure cylinder is fitted with Thom’s patent 
slide valve placed at the back of the engines, and 
actuated through a cast-steel lever. It is titted with 
Thom’s relief frame for removing the load from the 
back of the valve, and the jar at the end of the valve’s 
travel is cushioned by the balance cylinder of the same 
inventor. The reversing of the engines is performed 
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by powerful steam and hydraulic starting engines, 
made by Messrs. Allen and Co., of London. The after 
half of the main condenser, together with its air and 
circulating pumps, has been replaced. 

The thrust-block and shaft is also new, and the 
block is a good arrangement. The shoes, which are 
of cast steel, are hollow, water for cooling purposes 
circulating through them. The sides of the block are 
double, and water is passed through these spaces also. 
All the shafting has been overhauled, the crankshaft 
lifted, and Stone’s navy bronze fitted in all bearings. 
A new propeller, having four blades of manganese 
bronze, has been fitted. 

The main feed pumps have been replaced with new 
pumps of suitable size and design, the pumps and 
chests being of best gun-metal. These are worked 
from the main engines, but two very powerful auxiliary 
feed donkey prey of Messrs. G. and J. Weir’s make 
are also fitted for boiler feeding. These pump direct 
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to the boilers or through a Hocking’s live steam feed 
heater. The powerful ballast pump, which is of brass, 
the new pump for the donkey boiler, and the large 
evaporator are all made by Messrs. Weir. The 
pumps, heater, evaporator, auxiliary condenser, and 
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ing of the executive of the Miners’ Federation in London 
on Tuesday. The amount paid last week in strike pay 
by the Yorkshire Miners’ Association was 22,500/, is 
week the amount required will be nearer 30,000/. than 
25,0007. At the commencement of the strike the amount 
in hand was 169,000/., so that the accumulated fund was 
equal to five weeks’ full strike allowance. 


Samuel Fox and Co., Limited.—The twenty-third annual 
meeting of this company has been held in Sheffield under 
the presidency of Mr. W. H. Fox. The chairman said 
that during the past twelve years the company had been 
able to declare dividends of 15 per cent. per annum, but 
last year the state of the steel trade—indeed, he might 
say of all trades—had been such that to sell goods at all 
had been difficult, but to sell them at a profit more ditfi- 
cult still. The bad times which railways had been having 
had no doubt caused them to withhold orders to a very 
considerable extent during the past year, and in the com- 

tition for such as had n given out, manufacturers 
had been compelled to accept very low, if not unremune- 
rative, prices. With the aid of the balance brought for- 
ward from last year, the directors might on this occasion 
have recommended the dividend of late years, but as the 
future could not be foreseen, they thought it better to 
retain a good sum in hand. A dividend at the rate of 
12} per cent. was declared. 


Hull and Barnsley Railway.—The half-yearly meeting 
of this company has been held at Hull. Colonel Smith, 
the chairman, said that the actual loss on the half-year’s 
working had been 15,722/. There was a decreased ton- 
nage at the Alexandra Dock of 118,896 tons, of which 
vessels coming for coal were responsible for 84,530 tons. 
The coal shipped by the railway showed a decrease of 
142,968 tons. He regarded the absorption of the Hull 
Dock Company by the North-Eastern Railway Company 
favourably, taking into account the arrangement his com- 
pany had made with the North-Eastern as to rates and 
dock accommodation. Let no one be afraid that the 
company was going back to the old position, when debts 
were piled against them by thousandsa year. They were 
by no means ina bad position. When the circumstances 
which had caused the temporary depression had passed 
away, they would ba able to do as they had done, and, he 
hoped, pay a dividend at no distant date. 


South Yorkshire Coal Trade.—The return showing the 
quantity of coal taken to Hull from the South Yorkshire 
collieries during the month of July has just been issued. 
There were 183,864 tons, as against 210,208 tons in July 
last year. From January to July of this year the imports 
amounted to $23,240 tons. When compared with the cor- 
responding period of last year, these figures show the 
alarming reduction of 400,000 tons, the imports then 
amounting to 1,306,920 tons. 


Hardy Patent Pick Company, Limited.—The annual 
report of this company was issued to-day. It states that 
the net profit for the year was 5582/., and the amount 
brought forward from last year was 3572/. 17s. The 
directors propose to pay a dividend of 5 per cent. on the 
ordinary shares, less interim dividend, which, with the 
interim dividend on the preference shares, will absorb 
4428/. ; to provision for depreciation of works, plant, and 
patent, 2000/., and to carry forward 27271. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—A firm tone ruled in the 
warrant market last Thursday forenoon. Between 6000 
and 7000 tons of Scotch iron were sold—1000 tons at 
42s. 44d. and 1500 tons at 42s. 5d. per ton cash ; 2000 tons 
at 42s. 7d. and 42s. 8d. one month; and 2000 tons at 
42s, 8}d. one month, with 1s. forfeit in buyers’ option. 
Of Cleveland iron, 1000 tons were sold—500 tons at 
35s. 6d. per ton cash, and 500 tons at 333. 8d. one month, 
with 1s. forfeit in buyers’ option. The market opened 
steady in the afternoon, 42s. 44d. and 42s. 5d. being 
done for Scotch iron. The business done amounted 
to between 6000 and 7000 tons—1500 tons at 44s. 44d. per 
ton cash, 2500 tons at 44s. 5d. cash, 500 tons at 423. 7d. 
one month, 500 tons at 42s. 74d. one month, and 1000 
tons at 42s. 8d. per ton one month. The closing settle- 
ment prices were—Scotch iron, 42s. “ per ton; Cleve- 
land, 35s. 6d. ; Cumberland aad Middlesbrough hema- 
tite, respectively, 453. 3d. and 433, 44d. per ton, Busi- 
ness was active in the warrant market on Friday 
forenoon, and from 10,000 to 15,000 tons were dealt in, 
all, except 2000 tons of Cleveland, being Scotch iron. 
The bulk of the Scotch was sold for cash, the 
price declining to 42s. 3d. per ton; 3000 tons were 
disposed of at 42s. 8d. per ton one month, with Is, 
forfeit in buyers’ option. The market was steadier in the 
afternoon at about 42s. 34d. per ton cash for Scotch iron. 
A considerable amount of business was again done, about 
10,000 tons of Scotch being dealt in wut and out, and at 
the finish the price was ld. per ton up from the oe 


In addition, about 3000 tons ~~ hands at 42s. 34 
er ton one month, with 1s. forfeit in sellers’ option. 
usiness was also done at 423. 3d. this week, with a 

*‘plant.” A few lots of Cleveland iron changed hands 

at prices ranging down to 35s. 3d r ton cash, and 

35s. 5d. and 35s. 6d. one month. At the close the settle- 
ment prices were—Scotch iron, 42s. 3d. per ton ; Cleve- 
land, 353. 3d. ; Cumberland and Middlesbrough hematite 
iron, 453. 3d. and 433. 44d. per ton respectively. Friday’s 
market was to some extent affected by an announce- 
ment that was made in the course of the day to the effect 
that Messrs. Merry and Cuninghame had resolved to 
damp down their Carnbrae furnaces, and that the Glen- 
garnock Iron and Steel Company were about to do the 

same with two of their Ardeer furnaces. There was a 

quiet tone on the opening of the market on Monday. 





Scotch iron declined in price 1d. per ton in the forenoon, 
and 4d. further in the afternoon, and Cleveland and 
Cumberland hematite iron also declined in price, 
respectively, 14d. and 1d. per ton. The closing settle- 
ment prices were — Scotch iron, 42s, i= per ton; 
Cleveland, 35s. 14d.; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. 14d. and 43s. 44d. per 
ton. The market was quiet on Tuesday forenoon, and 
there were between 10,000 and 15,000 tons of Scotch iron 
sold at declining prices. At the last, Scotch was offered 
at 41s. 11,d. per ton cash. In the afternoon the market 
wa3 still easier, Scotch being quoted down to 41s. 10d. 
er ton cash. Only about 3000 tons were dealtin. Cleve- 
and was quoted 1d. down at 35s. per ton sellers, The 
settlement prices at the close were—Scotch iron, 41s. 103d. 
per ton; Cleveland, 35s.; Cumberland and Middles- 
brough hematite iron, respectively, 45s. 14d. and 43s. 43d. 
‘we ton. It was reported that other two furnaces had 
een damped down, leaving the number still in blast at 
59, as compared with 76 at this time last year. There 
are 120 blast furnaces built in Scotland, and conse- 
quently there are 61 out of blast. The market was 
inactive and very flat to-day. Scotch iron was again 
pressed for sale, and between 12,000 and 15,000 tons were 
disposed of. At 41s. 10d. the cash price lost 4d. per ton. 
In the afternoon the market was quiet, 41s 94d. cash on 
Friday being done for Scotch iron. Towards the close, 
however, there was a rally to 41s. 11d. cash, but the 
market closed with sellers at that price. About 10,000 
tons of Scotch iron were dealt in, including 4000 tons at 
41s. 114d. a month, with 1s. forfeit in sellers’ option. 
While no business was done, Cleveland and hematite 
irons were quoted easier, Cleveland dropping 14d. 
ol ton, Cumberland hematite iron 3d., and Middles. 
rough 6d. per ton. To-day’s closing settlement 
prices were—Scotch iron, 41s. 104d. per ton; Cleve- 
land, 34s. 104d.; Cumberland and Middlesborough 
hematite iron, 44s, 104d. and 42s. 104d. per ton respec- 
tively. Some changes have taken place during the past 
week in the quotations for special brands of No. 1 makers’ 
iron, but the following are about the rates for several of 
them : Calder, 48s. 6d, per ton; Summerlee and Gart- 
sherrie, 493. ; Coltness, 53s. ; Langloan, 54s.—the fore- 
going all shipped at Glasgow; Glengarnock (shipped at 
Ardrossan), 48s. ; Shotts(shipped at Feith), Sls. 3 a 
(shipped at Grangememouth), 52s. 6d. per ton. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 5576 tons, as compared with 5545 tons in the corre- 
sponding week of last year. They included 100 tons for 
Canada, 110 tons for South America, 285 tons for India, 
200 tons for Australia, 1730 tons for Italy, 470 tons for 
Germany, 450 tons for Holland, 136 tons for Belgium, 
112 tons for Spain and Portugal, smaller quantities for 
other countries, and 1678 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 337,855 tons, against 336,372 tons yester- 
day week, thus showing for the past week an increase 
amounting to 1485 tons, 


Finished Iron and Stecl Trade.—These branches of 
trade continuetoimprove. Makers of finished iron report 
plenty of fresh work; but, unfortunately, along with this 
activity there has come a scarcity and dearness of fuel, so 
that much inconvenience is being caused. At a meeting 
of the makers of malleable iron, held in Glasgow 
yesterday, it was resolved to advance prices 5s. per 
ton, owing to the advance in the price of fuel. There 
is a very general demand for all kinds of bars, which is so 
great that it cannot be forthwith supplied. A special 
meeting of the sheetmakers was held on Friday afternoon, 
at which it was decided to advance the price 2s. 6d. per 
ton all round—viz. : 7/. 7s. 6d. for iron singles ; doubles, 
81. ; and lattens, 8/. 17s. 6d. ; steel, 7/. 17s. 6d., 91. 5s., 
and 10/. 12s. 6d. This advance is absolutely necessary 
owing to the increased price of fuel, and it is expected 
that another advance will shortly take place if coals go 
upin price as they are doing. The association is to meet 
in a week’s time to consider the question again. Orders 
are coming more freely on account of the coal trouble in 
the south. Tubemakers are also getting very busy, and 
although there is now no _ association, individual 
makers are endeavouring to get the prices up. The steel- 
makers are extending their output, and have the prospect 
of steady employment for some time to come, chiefly on 
shipbuilding material, of which increasing quantities are 
required, owe of steel are on the basis of 5/. 5s. to 
5l. 7s. 6d. per ton for ship plates. 


New Shipbuilding Orders.—Messrs. Andrew Weir and 
Co., shipowners, Glasgow, have just contracted with 
Messrs. Russell and Co., Port-Glasgow, to construct two 
sailing ships, each of 2800 tons deadweight carrying 
capacity ; and they have ordered another of 3200 tons 
deadweight capacity from Messrs. Mackie and Thomson, 
Govan. The Grangemouth Dockyard Company have re- 
ceived an order from Messrs. Rabicen and Stadtlander, 
of Bremerhaven, to build for them a steel steamer 
of 1700 tons for their Baltic trade. She is to be fitted 
with all the latest improvements. The machinery will 
be supplied by Messrs. Hutson and Son, Kelvin- 
haugh, Glasgow. It is said that there is a contract 
shortly to be settled for the supply of six steamers of 
the type suitable for the Amazon River service. It is 
confidently expected that the order will be placed in 
Greenock, where such steamers have already been built 
for the firm which is now in the market. 


On the ‘ Life” of Iron Bridges.—The following letter 
has lately been addressed to a member of the Glasgow 
Town Council by Sir William Arrol: ‘‘I am in receipt 
of yours of the 4th inst., and in reply have to say that if 
the convener is under the impression that the life of an 
iron bridge is only forty years, he is under a mistake, as 
the life of an iron bridge depands entirely on how it is 
kept and the material with which it is painted for its 





preservation. I may say that in my experience I have 
examined a considerable number of iron bridges, and one 
I examined was up for fifty years, and the parts of it 
which were properly looked after were practically as good 
as on the day they left the works. Some three months 
ago I examined another bridge over a river; it had been 
up thirty years, and had not been painted for fifteen 
years, but there was very little corrosion, the parts that 
were rusted were parts where drips of water had fallen 
and had not been properly attended to. Then, again, I 
examined another a few weeks ago which has been 
up thirty-eight years, and every part of that bridge is 
practically as good as on the day it was put up. 
A few years ago I bought the material of the 
old Hammersmith Bridge, London, for the purpose 
of using it as temporary plant in the erection of the 
Forth Bridge. It had been up for sixty-two years, and a 
great many of the parts had not been painted since its 
erection, as it was impossible to get at them; yet these 
parts were in a good state of preservation—in fact, quite 
as good as when they left the works. I took some of the 
material with which it had been painted to ascertain the 
reason for the good state of preservation it was in, and 
the result of the analysis was that the material with which 
it had been painted was genuine white lead. You can 
see from these samples that an iron bridge, properly taken 
care of by those responsible for it, will last practically for 
any length of time. The Bonar Bridge, which we have 
just replaced, was carried away by the strong floods; it 
had been up for eighty years. The iron part of the 
bridge, which was 150 ft. span, was perfectly good, but 
the masonry piers got scoured out and washed away, 
therefore the iron work fell into the bed of the river and 
was destroyed.” 








NOTES FROM THE SOUTH-WEST. 

Gloucester Railway Carriage and Wagon Company, 
Limited.—The directors report that the company has had 
to bear its share of the universal depression in trade, 
which is still affecting railway enterprise and the de- 
mand for rolling stock. After the usual appropriations 
for depreciation of buildings, machinery, and wagons, 
there is a disposable balance of 14,630/., of which 10,014/. 
was devoted in March to the payment of an interim 
dividend at the rate of 24 per cent. per annum. As 
regards the surplus still remaining, an addition of 3000/. 
is made to the reserve fund and 1616/. is carried forward. 
The wagon stock belonging to the company now consists 
of 5244 wagons let on simple hire. The company now 
repairs and maintains 16,287 wagons, 9007 of which are 
not its property. 


Bristol Tramways.—Mr. Butler, in moving the adop- 
tion of the directors’ report at the half-yearly meeting 
of the Bristol Tramways and Carriage Company, Limited, 
said the gross receipts for the past six months were 
42,199/., against 38,127/., giving an increase of 4072/., which 
was largely due to the working of new lines and also 
additional cars. The extra profit which had been made 
was required for the payment of dividend, at the usual 
rate, on the additional capital which had been raised 
since last year. The dividend declared was at the rate 
of 6 per cent. per annum clear of income tax. 


The Severn.—On Friday the annual inspection of the 
Severn Navigation Works from Stourport to Gloucester 
took place. The inspection was made from the steamer 
Windsor Castle, and on the way to Worcester the locks at 
Lincombe Holt and Bevere, which are comprised in the 
scheme for the improvement of the river navigation, were 
noticed. At Worcester, the dock at Diglis, which is now 
approaching completion, was also inspected. 


Cambrian Railway.--The fifty-ninth half-yearly meet 
ing. of this company was held on Thursday in London 
Mr Buckley in the chair. The chairman stated that the 
net revenue of the company had increased in the first half 
of 1893 tothe extent of 2296/., as compared with the cor- 
responding period of 1892. A considerable saving had 
been effected in fuel, there had also been some decrease in 
the cost of repairs to wagons, but until the directors 
could get interlocking work completed they could not 
hope to stop the increase in the traffic expenses, particu- 
we in wages. After a lengthened correspondence with 
the Board of Trade with regard to the running of mixed 
trains, an extension of time had been granted to March 
31, 1894. 


The ‘* Bonaventure.”—The Bonaventure, cruiser, will 
commence her steam trials on Monday. A basin trial of 
the machinery of the Bonaventure will be carried out at 
Keyham ; and after this the ship will go out into the 
Channel for an eight hours’ trial with natural draught 
and a four hours’ trial with forced draught. Messrs. 
Hawthorn and Leslie, of Newcastle-on-Tyne, supplied 
the machinery of the Bonaventure. 


Portsmouth Docks.—The two new proposed docks at 
Portsmouth will each be 600 ft. in length, and not 500 ft., 
as stated in some quarters. The estimated cost of the 
docks is 310,000/. At present only a small proportion of 
this sum has been voted by the House of Commons. 


Pembroke.—The repairs of the Narcissus have been suc- 
cessfully completed. A new piston which had to be fitted 
has worked satisfactorily. The Hazard is expected to be 
launched from this yard in February, 1894; she is to 
steam 22 knots per hour. 


Cardiff,—Holders of steam coal have been demanding 
as much as 243. to 26s. per ton. Patent fuel has been 
quoted nominally at 17s. to 17s. 6d. per ton. 


Defences of the Severn.—On Friday a deputation from 
Bristol, Cardiff, Swansea, &c., had an interview with Mr. 
Campbell-Bannerman, Secretary of State for War, for 
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the purpose of urging that the Severn and the coal ports 
of South Wales should be more effectively protected. 
Mr. Campbell-Bannerman stated that the matter had 
already received the attention of representatives of the 
naval and military departments. 

A Pier for Barry.—A firm in the Midlands has pro- 
jected a new pier off Barry Island. 

Taff Vale and Rhymney Railways.—At the half-yearly 
meetings of these companies it was intimated that terms 
were in vourse of negotiation for the amalgamation of the 
two undertakings. The terms of amalgamation were, 
however, not communicated to either meeting. 





MISCELLANEA. 

Tur Skar powder manufactory in Norway, belonging 
to the State, has succeeded in manufacturing a gunpowder 
for large guns which has proved superior to the prismatic 
powder manufactured at the Krupp Works at Diineberg. 


Messrs. Crosby Lockwood and Son will shortly publish 
‘*The Miners’ Handbook,” compiled by Professor Milne, 
F.R.S., of the Imperial University of Japan, a volume 
which is of especial interest as having been printed under 
the author’s direction at Tokio. The same publishers 
also have ready for issue a new work by Mr. H. 
Standage on ‘‘ Cements, Pastes, Glues, and Gums.” 


The report of the Chicago Fair directors, issued last 
Wednesday, shows that up to the end of July the total 
receipts were 23,078,548 dols. This represents a balance 
over the expenditure of 895,124 dols. The vouchers which 
have not been audited amount to 197,000 dols., and obli- 
gations under contract to 824,025 dols. The expenses 
reach an aggregate of 22,183,423 dols. 


In a lecture delivered by Lieutenant W. H. Jacques 
before the Franklin Institute, the speaker stated that he 
thought, taking into account the improvement of armour 
plates, that the English authorities had gone too far in 
their proposed reduction in size of their heaviest guns 
from 110 to 67 tons. With modern materials and designs, 
he holds that more than one firm could now produce per- 
fectly satisfactory guns of the larger calibre. 


The trade and navigation returns for July show ex- 
ports amounting to 19,651,374/., an increase of 187,777/., 
or 0.9 per cent., on the corresponding month in 1892 ; the 
imports peer igi to 33,292,273/., a decrease of 205,312/., 
or 0.6 per cent. The value of the iron and steel exports 
was 1,872,005/., against 1,762,184/., an increase of 6.2 per 
cent.; and of the coal and coke exports 1,357,056/., 
against 1,632,113/., a decrease of 16.8 per cent. 


In order to get over the difficulty as to nominal and 
true candle-power of arc lamps, the following resolution 
will be proposed before the Electric Congress at Chicago : 
‘*The term 2000 candle-power is to mean an arc produced 
by 10 amperes and 45 volts potential difference between 
the carbons, or a 450-watt arc. The candle-power of arcs 
produced by currents of more or less amperes, or more or 
fewer volts difference of potential, to be rated propor- 
tionally.’ 

We note that Mr. C. H. Sutton proposes in the Rail- 
road Gazette the use of the Lemniscate as a transition 
curve. The use of this curve has previously been suggested 
by Mr. Max Edler von Leber in the Bulletin de la Com- 
mission Internationale du Congrés de Chemins de Fer for 
August, 1892. Mr. von Leber states that this curve is, in 
his opinion, the best for use, as there is a simple relation 
between the radius of curvature and the radius vector of 
the curve, and the polar or rectilinear co-ordinates corre- 
sponding to any given radius of curvature. 


An important scheme for the transmission of power is 
now being considered in Switzerland. It is proposed to 
dam the River Reusé and convey the water to a storage 
and distributing reservoir having a capacity of 3,000,000 
cubic feet, and situated at Combe Garrot. From here 
the water is to be distributed to the communities of 
Neuchatel, Loche, and La Chaux-de-Fonds. The head 
available will be about 300 ft., and the conduits will have 
a capacity of 177 cubic feet per second, though the flow of 
the river varies between 100 and 60 cubic feet per second 
only. The power will be distributed from the turbine 
omg by electricity, the distances being from 7} to 11 
miles, 

Speaking at the Engineering Congress at the World’s 
Fair, Sir Benjamin Baker stated that in examining old 
wrought-iron bridges he had found that the bridges had 
suffered most at the joints, and not at places where the 
strain sheets would show the greatest fatigue. In the 
case of bridges having trough floors, for example, he had 
found that the failures were serious where the flooring 
was connected to the webs of the main girders. He had 
seen the webplates nearly cut through with the wriggling 
of the connections, and considered it to be better practice 
to put the troughs directly on top of the angle plates. In 
other riveted parts he had found the greatest wear from 
the loosening of the rivets. 


The drawings have been received at Chatham Dock- 
yard from the Admiralty for the construction of the new 
twin-screw first-class armoured battleship to be named 
the Magnificent, which will be the largest and most 
werful battleship constructed at that dockyard, 
ing longer and wider than the vessels of the Royal 
Sovereign and {Hood class. The work will not be com- 
menced for some few weeks in consequence of the pres- 
sure upon the establishment, chiefly in connection with 
the repairs to the Howe, upon which over 1000 hands are 
now engaged. The work in the double bottoms of this 
vessel has proved very injurious to the men from the foul 
air generated by the vessel being under water so long, 
and about 50 are now on the sick list. 


The Admiralty have decided to gradually increase the 











number of fleet staff and chief engineers from 250 to 280, 
at the same reducing the number of engineers and assis- 
tant engineers from 487 to 457. The total number of 
engine-room artificers will remain unaltered, but the pro- 
portion of chief engine-room artificers will be increased 
to a quarter of the total number. The number of chief 
stokers is also to be increased, and a new second-class 
petty officer rating—viz., leading stoker of the second 
c’ass, will be established. To qualify as chief engine- 
room artificer, a service of atleast eight years is required, 
five of which must have been spent in actual service 
afloat, and an examination will have to be passed. For 
the rating of chief stoker, a man must be a leading 
stoker, first class of ten years’ service, and a stoker 
mechanic and a qualifying examination must be passed. 
The pay will be 3s. a day, rising triennially by 6d. a day 
to a maximum of 5s. a day. 


Some important bridges have been built in Germany 
during the last two or three years with Portland cement 
concrete. The boldest of these is, perhaps, the road 
bridge over the Erbach, at Wasianabaie: The span in 
this case is 105ft. and the rise 13 ft. lin. To avoid the 
risk of cracks in the arch on striking the centres, flat 
asphalte joints were introduced at the springing of the 
crown. The thickness of the arch at the crown is 
1ft. 8 in., and at the springing 2 ft. 34 in. The structure 
is lightened by forming spandril arches over the haunches. 
The greatest compressive stress on the concrete in the 
arch is 27.4 tons per square inch. The cement used tested 
neat carried from 227 lb. to 262 1b. at seven days and 
from 312lb. to 340 1b. per square inch at twenty-eight 
days. The cement toot 5 the haunches of the arch was 
composed of 1 cement, 1} sand, 5 to 6 gravel, and in the 
crown, 1 cement, 1 sand, and 3 gravel. The gravel was 
river gravel, carefully washed, with no stones less in size 
than a walnut or larger than a hen’s egg. 


In a paper read by Mr. Faija before the Engineering 
Congress at the World’s Fair, Chicago, the author states 
that the composition of good Portland cement should be 
as follows: Tier, from 58 to 64 per cent. ; silica, from 
18 to 24 per cent. ; alumina and iron, from 8 to 14 per 
cent. These three substances together make up 95 to 
96 percent. of the whole. The valueof a cement should 
be gauged by (1) the time it takes to set; (2) its sound- 
ness and freedom from blowing; (3) its fineness when 
ground ; (4) its tensile strength at five and seven days. 
The second of these points is the most important. He 
recommends the following specification: 1. Fineness: 
It shall pass through a sieve of 625 holes to the square 
inch, and leave only 8 per cent. residue when sifted 
through a sieve having 2500 meshes per square inch. 2. 
Expansion or contraction or blowing: That a pat made 
of aged cement upon a piece of glass in the usual manner, 
placed immediately after gauging in a vapour bath of 
100 deg. Fahr. until set hard, and then put bodily into 
water at 110 deg. to 115 deg. Fahr., shall not, when taken 
out twenty-four hours afterwards, come off the glass, 
show cracks, be friable on the edges, or be much curved 
on the underside. 3. That briquettes that have been 
gauged, treated, and tested in the usual manner shall 
carry a tensile stress of 250 lb. at end of three days, and, 
if slow setting, at end of seven days an increase of 50 per 
cent., and at the end of twenty-eight days an increase of 
75 per cent., or at least carry 250 lb. per square inch at 
the end of seven days, and 350 lb. at the end of twenty- 
eight days. 





LAUNCHES AND TRIAL TRIPS. 
On Friday, the 11th inst., the Blyth Shipbuilding Com- 
pany, Limited, launched a large steel screw steamer for 
ewcastle owners, The Lemgo is 293 ft. in length, 39 ft. 
in breadth, _ draught. Triple engines of large power 
are being built by Messrs. G. Clark, Limited, of Sunder- 
land, and will be put on board immediately. 


On Thursday, the 10th inst., Messrs. William Simons 
and Co., of Renfrew, launched complete from their yard 
a large hopper steamer for the Clyde Trustees. The 
leading particulars are: Length, 205 ft. ; breadth, 35ft.; 
depth, 15 ft. 6in. The hopper has a capacity for 1200 
tons of material. The flnom propelled by two sets of 
triple-expansion engines and twin screws capable of at- 
taining a speed of 103 knots per hour when loaded. It is 
built under the British Corporation requirements and 
survey, and is a duplicate of No, 21 lately launched by 
the builders for the same owners, 





On Saturday, the 12th inst., the Havock, the first of 
the new type of torpedo-boat destroyer being constructed 
for the Admiralty, was launched from the works of 
Messrs. Yarrow and Co., at Poplar. She is 180 ft. in 
length, and will have a displacement of about 220 tons. 
This vessel was fully described in a recent issue (see 
ENGINEERING, vol. lv., page 848), and it is not necessary, 
therefore, to enter into details at present, 





Three new United States warships have lately under- 
gone their trials. The monitor Monterey did 12.75 knots; 
the training vessel Bancroft did14.4, or2.4 more than had 
been anticipated ; and the gun vessel Machias did 15.46, 
or .46 more than the stipulated speed. 





On Thursday, the 10th inst., the cruiser Suchet was 
launched at Toulon. She was originally designed as a 
sister to the Davout, but was subsequently lengthened. 
As built, she measures 318 ft. 3in. long by 43 ft. 5 in. 
broad, and, at a mean draught of 21 ft., displaces 3430 
tons. She contains two horizontal compound engines, 
together developing with natural draught 5000, and with 
forced draught 9000 horse-power. Her extreme speed 
will be 20 knots. The armament is to consist of four 
6.2 breechloading, four 3.9 quick-firing, twelve 1.8 and 


1.4 quick-firing, and six 1.4 Hotchkiss guns, with six tor- 
pedo ejectors. She was launched with her machinery on 
board, and she will be ready for trial in November. 





The German Emperor's new yacht Hohenzollern, which 
has lately lain off Cowes, only completed her steam trials 
a week or so before she came to England. The results 
have just been published. Without employing forced 
draught, she developed 9460 instead of the anticipated 
9000 horse-power, and attained a s of very nearly 
22 instead of a little over 21 knots. During 24 hours’ con- 
tinuous steaming her mean speed was 19.5 knots. 

There was ogee ue A launched from the west 

ard of the firm of essrs. C. S. Swan and 

unter, shipbuilders, Wallsend, a handsome screw 
steamer measuring 325 ft. in length, 41 ft. in breadth, 
with a moulded depth of 26 ft. 10in. The vessel, which 
has been built under special survey, and will be registered 
in the highest class at Lloyd’s, has been built to the order 
of Messrs. Ernest Bigland and Co., London. She has 
been constructed on the spar deck type, with long poop, 
long bridge, and topgallant forecastle. Her water ballast 
arrangement is on the cellular double-bottom principle, 
with six watertight bulkheads. Her frames are extra 
— amidships, and hold beams and webs have conse- 
quently been dispensed with. All the latest improve- 
ments have been introduced. ‘The officers will be berthed 
under the bridge, and the crew in the forecastle, and the 
accommodation for both is exceptionally spacious and well 
ventilated. The vessel is intended for a line carrying 
general cargo. Her engines have been built by Messrs. 
Thomas Richardson and Sons, of Hartlepool, the dimen- 
sions of the cylinders being 24in., 38 in., and 64 in., 
with a stroke of 42 in, the guaranteed speed loaded being 
11 knots per hour. On leaving the ways the vessel was 
named the Cayo Mono by Mrs. Drury, wife of Dr. A. 
Drury, of Halifax. 





CANADIAN CANALS.—The Canadian Sault Ste. Marie 
Canal will be ready for traffic by May 1 next year, 
according to an announcement made by the Canadian 
Minister of Railways and Canals. 





CaTaLocuE.—We have received from Messrs. Clarke, 
Chapman, and Co., Limited, Gateshead-on-Tyne, copies 
of three sections of their catalogue and price list. The 
first of these sections is devoted to illustrated descriptions 
of duplex steam pumps, whilst the second deals with their 
patent windlasses, and the third with hoisting machinery. 





_ THE WaitwortH Scuorarsuips.—The following is a 
list of candidates successful in the competition for the 
Whitworth Scholarships and Exhibitions, 1893 : 
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1. Scholarships 
(tenable for three 


years.) | | £ 
Hamilton, William |23 Electrical engineer | Glasgow “s 
Longbottom, John/|23 Engineer .. ..| Keighley | 125 
Ga. | | a year 
Malpas, Arthur E |22)__,, ad ..| London Be | each 
Durley, Richard J. |2£ se ae ae - aa 
2. Exhibitions | I" 
(tenable for one } 
year, z 
Smith, Charles F, |20|Mechanical engi-|Glasgow ‘ 50 
| neer 
Ball, John.. ..|21|Student .. ..|Derby .. r= £0 
Buchan, William/2!|Engineer .. ..| Glasgow 4 50 
Chambers, John B.|19 Engineer's ap-| London - 60 
| prentice } 
Loveridge, Henry|21\Engine fitter .. |Southsza, 50 
J. | Portsmouth 
Ireland, Wm. F...|2§ Draughtsman’ .. Glasgow a 50 
— George/21 student .. . |Shipley “és 60 
Styles, Oliver ..|23)/Engineer student|/Ecimburgh .. £0 
Russell, George M. |21 Shipwright ap-|Pcrismouth .. 50 
prentioe | 
Jude, Alexander|17 Engineer appren-/Hull .. ~ 50 
A. tice | 
Amor, Edward R /17 Engine-fitter ap-|Devonport .. a] 
| prentice 
Jeffery, Joseph ../25'Engineer student|Birmirgham .. 50 
Reynolds, Paul J.|19 Fitter as . |Plumstead 50 
(Kent) 
Pilkington, Thos. |25| Fitter ee -. London i 50 
Reynolds, Richd.|24 Fitter ..|\Cardiff .. a 50 
Wilson, George ..|21 Mechanical engi-|Sheffield Po 60 
| neer 


..|Plumstead 50 


Hammant, Walter|20 Fitter 
0. (Kent) 


Orr, John .. ..|23/ Apprentice engi-| Airdrie.. a £0 
neer 

Chubb, I. William/22'Draughtsman_.. |Londoa ds 50 

Smith, Henry  ..|21 Engineer’sappren-| Brighton ‘ 50 


tice 
Green, Frederick|21 | Engineer'’sappren- W anstead| 60 
tice | (Essex) 





Powell, John _ ../21| Fitter oe ..|Crewe .. <a 
Hardy, James H.|24|Mechanic .. ..|Woodley, near} 50 
| | Stockport 
Shepherd, Jame:|23|Draughtsran  ..| Swindon --| 60 
Thompsen, Her-|23'Engineer .. . |Sheffield ‘ £0 
ert 
Stephens, Evan ..|22 Draughtsman’.. | 3windon ° 50 
Morrall, Henry E.}20, - .. Wolverton .. 50 
Bates, Herbert ../18| Fitter --|Manchester . 50 


Hill, Charles H. .. 20 Engineer’s appren- Stratford (Lon-| £0 
| tice ee e dcn 
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Massey, William F.|24| Mechanic .. 
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- |Newport(Salop)} 50 
| 
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FRIDAY, AUGUST 18, 1893. 


OUR ENGINEERING NAVY. 


THE adjective in the above heading may appear, 
at first sight, redundant. All navies are now 
‘‘ engineering,” just as fifty years ago all were 
sailing; and yet in the arrangement of naval 
affairs we, in this great engineering country, pro- 
ceed as if the steam engine had never supplanted 
masts and sails. The fact is very strongly brought 
home to us by a correspondence between five 
members of Parliament and the First Lord of the 
Admiralty, recently published in the Times. The 
five members referred to are all engineers, and 
they have most fitly taken up the case of engineer- 
ing in the Navy. Their names should be men- 
tioned with honour ; they are John Penn, William 
Mather, James Kitson, William Allan, and G. W. 
Wolff. It is to be hoped they will, with true engi- 
neer’s persistence, not give up the work so well 
begun until they have brought matters to a more 
satisfactory state. 

In May last these gentlemen wrote a letter to 
Lord Spencer, in which they put forward a sum- 
mary of views they had previously expressed at 
greater length in an interview with the First 
Lord. The alteration made in the arrangement 
of engine-room complements was the moving cause 
which led Mr. Penn and his colleagues to approach 
the Board of Admiralty. At the time the changes 
in question were made, we pointed out the unde- 
sirable results that would follow them, and the 
views we then put forward are so closely parallel to 
those expressed in the letter now under considera- 
tion, that were we to quote it in full it would be 
very like repeating that which we previously wrote. 
The letter of five members of the House of 
Commons has, however, that behind it which will 
command attention at Whitehall, and it is only to 
be regretted that, instead of five, there are not five 
hundred engineers in Parliament to turn their 
attention to this subject for the good of the service 
and the benefit of the nation at large. The letter 
states that the alterations made in engine-room 
complements would seriously impair efficiency— 
firstly, by reduction of numbers; secondly, by 
change in constitution ; and thirdly, by rendering 
the service less attractive. The reduction in 
numbers appears to Mr. Penn and his colleagues 
‘*a retrograde step, in view of the fact’ that the 
machinery of all kinds now placed on board ships 
of war is steadily increasing in power, quantity, 
and complexity, and that, therefore, the staff of 
men should be increased rather than diminished.” 
The conclusion is so obvious that it requires no 
comment. The letter addressed to the First Lord 








9| bears date May 5 last, and on August 6 Lord 


Spencer replied by a letter in which he states, 
in regard to this first point : ‘‘ Although there has 


213 | been some reduction in the total number of engine- 
,| room complements, this reduction (not exceeding 4 


per cent.) is confined entirely to the older ships, 
there being an increase in the modern ships.” In 
our former article* we pointed out the misleading 
nature of this reply—which had previously been 
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truly ‘‘a retrograde step ;” whereas the conditions 
of the service require a substantial advance. The 
Admiralty excuse themselves by saying, in effect, 
that they have gone from very bad to only a little 
worse. It reminds one of the plea of Mrs. Easy’s 
wet-nurse, ‘‘ It was only a very little one.” 

In regard to the second point, the change in con- 





* See ENGINEERING, vol. liii., page 753. 











stitution, Mr. Penn and his friends come to the 
only conclusion to which practical engineers could 
arrive. ‘‘The substitution of stokers for engine- 
room artificers makes a change of so dangerous 
a character that, in our opinion, ships of war will 
be found to be most inadequately furnished with 
skilled men when the stress and strain of war ser- 
vice has to be sustained—a stress and strain, both 
on men and machinery, altogether beyond that to 
which they are putin time of peace.” To this the 
First Lord of the Admiralty replies : ‘‘ The substi- 
tution of chief stokers for engine-room artificers 
has only been carried out in those cases in which 
actual experience has shown that the change would 
be beneficial, and it has never been intended that 
stokers, who have been qualified as mechanics, 
should be treated as if they were capable of per- 
forming all the work of skilled engine-room arti- 
ficers.” We have here a conflict of opinions. 
Mr. Penn, who should know something about war- 
ship machinery, and his brother engineers in the 
House, say, ‘‘Ships of war will be found to be 
most inadequately furnished with skilled men, 
when the stress and strain of war service has to 
be sustained.” The First Lord says the substitu- 
tion of stokers for engine-room artificers has been 
shown ‘‘ by actual experience”’ to be beneficial. It 
is evident that Lord Spencer and his correspon- 
dents are taking different views of the subject. 
The latter, with the training of engineers, are 
thinking of the use for which the machine should 
be designed-—namely, the fighting of naval battles ; 
the First Lord, with true Parliamentarian instinct, 
is thinking only of his party’s term of office, which 
is, on the theory of chances, likely to be one of 
peace. The truereason why weare to have stokers 
in place of mechanics appears, however, in a pas- 
sage which occurs later in Lord Spencer’s letter : 
‘* Tt is undoubtedly difficult to secure for the Navy 
the most highly trained and competent artisans.” 
In this sentence the First Lord gives the whole 
case away. It is not that mechanics are not re- 
quired; it is the difficulty in getting them. 
How to get over that difficulty is a sub- 
ject which might better employ the Board 
of Admiralty than inventing reasons for mini- 
mising it. Of one thing we are sure: that 
were engine-room artificers treated in a way 
which their skill and training should insure, 
they would be forthcoming in sufficient numbers 
to fully meet all the needs of the Navy. That 
they have not been so treated is notorious, and that 
they never will beso treated appears pretty certain, 
so long as the administration of naval affairs is con- 
ducted in its present antiquated manner, and 
the engineering side remains totally unrepresented 
inthe management. For the present we will quote 
what the five engineer members who sign the letter 
‘* assert, without hesitation, that if, in time of war, 
the former (warships) were called upon to do any- 
thing like their best, and to approach the speed 
maintained by the latter(mercantile vessels) in their 
regular service, the present engine-reom comple- 
ments would be altogether insufficient and incapable 
of performing the varied, onerous, and responsible 
duties that would devolve upon them.” If ever 
disaster overtake our Navy—and so surely as it is 
tested in serious warfare disaster will overtake it 
unless differently organised—the Admiralty autho- 
rities can never plead that they were not warned. 
The plain statement of the five engineering mem- 
bers of the House of Commons comes with too 
great weight to be either ignored or forgotten. 
And here it should be explained that ‘‘ disaster” 
does not necessarily mean defeat. The Crimean 
expedition was terribly disastrous to this country 
in the unnecessary loss and suffering of our troops 
through official ineptitude, although we came out 
of it in a measure victorious. 

The letter of Mr. Penn and his friends concludes 
by asking that an exhaustive inquiry may be made 
into the questions raised, and after three months 
all that the First Lord can do is to send a reply of 
generalities in which he refuses to grant the re- 
quest. ‘‘In March last,” he says, ‘we obtained 
authority to slightly increase the proportion of 
engine-room artificers as olin with other 
artificers’ ratings, and also to improve the pay of 
chief and other stokers.” We have already, in an 
article published a few weeks ago,* exposed the 
falseness of this ‘‘ improvement,” and we need not 
go over the ground again. Yet itis onthe strength 
of this ‘‘slight increase,’ on account of ‘‘ these 





* See ENGINEERING, vol. lv., page 908, 
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changes which may appear small,” that the Ad- 
miralty practically ignores the charge brought by 
so competent a tribunal as the five engineering 
members of the House of Commons, and refuses 
even to make inquiry. 

The more one examines Lord Spencer’s reply the 
more feeble and unsatisfactory does it appear, and 
one wonders that a responsible Minister could have 
ow his name to such a document. In one passage 

eis made to say, ‘‘it is undoubtedly difficult to 
secure for the Navy the most highly-trained and 
competent artisans ;”’ whilst a few lines further on 
the letter states, in reference to the same class of 
men, that ‘‘no difficulty has been hitherto found 
in obtaining the class of men required.” The 
latter statement is notoriously opposed to fact. 
The plea for not granting the inquiry is again so 
palpably weak. Because there has been a little 
shuffling of the cards—a small change and a slight 
increase—because ‘‘the manceuvres will afford 
valuable information,” because the reduction in 
complements has been slight, because ‘‘ there are 
many simple mechanical duties which stokers 
qualitied for the work are fully able to perform,” 
and, finally, because satisfactory reports have been 
received from some of the ships to which the new 
scale of complements has been applied—because 
of these wholly trivial facts the Admiralty is 
‘* anxious not to reopen the question now.” 

We must not forget, however, that Lord Spencer 
is to a great extent no more than a mouthpiece. 
He has been at the Admiralty, on this occasion, 
but a short time. He has the admirals, his col- 
leagues on the Board, to prompt him. We have 
now an engineering Navy—engineering in all its 
branches, but without a single engineer in a posi- 
tion of high authority. The Board of Admiralty 
consists of Parliamentarians and admirals ; mere 
amateurs so far as a large part of their duties are 
concerned. The Royal Dockyards are managed by 
admirals or captains—pure amateurs to hold the 
chief position in large manufacturing establish- 
ments ; even the captains of Her Majesty’s ships 
are ainateurs so far as regards the matériel they 
have under their command, There is, however, 
one gratifying circumstance in the management of 
the Navy, and we hasten to notice it in order that 
anything we say may not be misunderstood. The 
executive oflicers who govern the Navy—we leave 
out of question the Parliamentarians, a class with 
whom we have little sympathy—are actuated by un- 
selfish motives ; the taxpayer need have little fear 
that the money he is mulcted in is corruptly spent. 
The statement will appear gratuitous and unneces- 
sary ; happily it isso now, forit has not always been 
the case. But in adopting the term ‘‘ unselfish” 
we use it in its narrowest sense. In whatever 
position the naval officer is placed, he does not 
prostitute his office to his own individual benefit ; 
but executive officers of the Navy do constantly 
strive for the aggrandisement of their own class in 
a manner that does not work to the advantage of 
the Navy asa whole. Good and evil are so inti- 
mately mixed here that it is difficult to know how 
the bad may be destroyed without sacrificing the 
good. sprit de corps, caste prejudice—call it 
_ what we may—is the one great source of military 
virtue. An officer will give his life, or live in 

overty—which is harder—rather than turn his 
back on his cloth; and, indeed, the same thing 
may be said through all grades of both services, to 
a greater or lesser degree. in the executive naval 
ofticer the feeling is simply more predominant than 
in any other class. Jt is bred in him from his 
youth upward ; it is the chief lesson he learns on 
the Britannia, and is the natural outgrowth of the 
schoolboy enthusiasm which finds expression in 
‘* Well done our side!” It is this class feeling 
which now has largely supplanted our ancient 
patriotism ; a wider, but—at present—less intense 
emotion, but one that national peril may perhaps 
yet restore to its former vigour. That is the 
good side of the executive naval officer's train- 
ing; it produces a fearless, honourable gentle- 
man, willing to subordinate his own interests 
to the honour of his profession, but a little too 
apt to look on the rest of mankind as outside the 
circle of the elect—that is the bad side of the train- 
ing. In spite of good breeding and dashing exterior, 
there is a taint of the snob, as there must be with 
all exclusives, whether of birth, rank, the profes- 
sions, schools, universities, art, or science. Unfor- 
tunately the executive naval officer does not recog- 
nise the engineering branch as within his select 
fold. The admirals at Whitehall—and no men are 





more ‘‘ schoolboys of larger growth” than admirals 
—do not look on the engineer as ‘‘ our side.” It 
is strange how strong is the influence of this seem- 
ing trifle of social distinction, but it is all-powerful 
at times. At sea we can trust the chief executive 
officer to look after his ship, although in that he 
is apt to let prejudice cloud his judgment, but in 
the executive of the Navy as a whole the engineer- 
ing aspect must be fully represented if we wish 
for an adequate fleet. The facts put forward by 
Mr. Penn and his colleagues strongly bear this out, 
but not with a tithe of the force possessed by Lord 
Spencer, speaking, in his reply, as the chief of the 
Board of Admiralty. 





THE EXAMINATIONS OF THE SCIENCE 
AND ART DEPARTMENT. 

A CONSIDERATION of the papers given in the 
May examinations duriny the past few years shows 
that though the questions set in the departments of 
Applied Mechanics and Steam have been greatly 
improved, as compared with what they once were, 
they are still far from satisfactory ; indeed, some 
eight or nine years back the questions set in 
these departments were little less than a scandal. 
We may remark, for the information of our readers, 
that three papers are set each year on applied 
mechanics. The subject is divided into three stages, 
viz., the elementary, advanced, and the honours 
stage, and in the latter it was, we believe, the 
intention of the Department that questions requir- 
ing a fairly advanced knowledge of mechanical 
principles should be asked. This has, however, 
not been the case in the past, as we knew of 
one case in which a first-class in the honours 
section of the Applied Mechanics paper was ob- 
tained by a student who was unable to take out 
the bending moments on a simple beam. Like a 
wise youth, he had concentrated his attention on 
the various forms of watch escapements and other 
pieces of mechanism described in the text-books 
published by the examiner, and having at the same 
time practised himself in making rapid hand 
sketches of these, he was well equipped for the 
kind of question most in vogue at thattime. As 
we have already stated, this appears to be largely 
changed, and some knowledge of mechanical prin- 
ciples seems now to be required. Even yet thereis, 
to our mind, too much descriptive work demanded 
in the honours section of these papers. Thus last 
year the following question was asked : ‘‘ Describe, 
with the aid of sketches, the construction and 
operation of some form of apparatus suitable for 
the separation of cream from milk for commercial 
purposes.” For this question 70 marks were given, 
the highest number awarded for any answer. Such a 
question is perfectly suitable for the advanced 
stage, but is, we conceive, a most unfair one to 
give in the honours section. Anybody, almost, 
could give a sort of general sketch of a centrifugal 
separator, and if this only is required the question 
is far too easy. If more is required, it is too difficult, 
as few engineers, not having previously studied 
the subject, would be prepared to design in detail 
a centrifugal separator in the half-hour available at 
the examination. The very question of bearings 
alone, for machinery running at such a high speed 
as these separators run at, would require a lot of 
consideration from a man accustomed only to 
ordinary engine work. Another question in the same 
paper refers to a roving frame, a description being 
required of Houldsworth’s differential motion. We 
should like to know how many of the students of 
science classes, outside the Manchester district, have 
even seen a roving frame. The differential gear is a 
beautiful piece of mechanism, no doubt, and ques- 
tions on its properties are fair enough, but they 
should be confined to the principles involved, and 
not to details of design, which are much more suit- 
able for the paper on machine construction. 

We note in these papers hardly a single question 
on hydraulics—-not a question that would lead 
one to suspect that the turbine had ever been in- 
vented—not a reference is made to the measure- 
ment of water by the flow over a weir, or to the 
flow of water through a pipe or channel. In short, 
the only questions relating to hydraulics deal with 
pressure engines. Even here not a reference is 
made to the strength of a thick cylinder. In the 
only question in which the thickness of an hydraulic 
cylinder has to be calculated (see paper 1890), the 
students are instructed to treat it as a thin cy- 
linder! Indeed, this is only an instance of the equally 
remarkable fact that the subject of the elastic pro- 





perties of materials is treated quite as cavalierly 
as that of hydraulics. The only question on the 
subject in the honours papers during the past four 
years was given in 1891, where the formula for the 
deflection of a beam supported at its ends and loaded 
uniformly is asked for. Has the examiner ever heard 
of the theorem of three moments, Euler’s column 
formula, or Castigliano’s theorem of least work? We 
do not mean to say that the students are to be ex- 
pected to work out in the short time available, at an 
examination, the stresses arising in an arched rib, for 
instance, but they should certainly have a knowledge 
of the principles involved, which can easily be tested 
by giving such questions as, for example, the dis- 
tribution of load on the elastic legs of a four-legged 
table, when a concentrated load is placed at any 
point of the rigid top of the table. Other simple 
questions involving a knowledge of the principles of 
elastic equilibrium will readily suggest themselves. 
As matters stand, we do not hesitate to 
say that a man may have a thorough knowledge 
of so excellent a work as Cotterill’s ‘‘ Applied 
Mechanics,”’ and totally fail to pass the honours sec- 
tion of this extraordinary examination ;-whilst an- 
other man, with not one tithe the former’s grasp 
of mechanical principles, may and does come off 
with flying colours. No wonder the hard-headed 
chiefs of factories in this country have had such a 
contempt for theoretical knowledge in the past. It 
may possibly be objected that these subjects are 
not included in the syllabus. Whether this is true 
or not we do not know, but if they are not thus in- 
cluded, they ought to be. In the examination in 
electricity, in which there would be some excuse 
for the questions being not abreast of the present 
status of electrical science, considering the ad- 
vances that have been made in recent years, we note 
that the examiners do endeavour to keep up with 
the times, and there is thus the less excuse for the 
remissness shown in the applied mechanics section. 
Coming to the papers on steam, here again we 
find the honours section largely given up to ques- 
tions which would more properly be asked in the 
paper on machine construction, as they deal with 
details of construction, instead of with principles. 
If the subject were headed ‘‘The Steam Engine ” 
instead of ** Steam” we could understand it, but in 
that case an engineer, and not a physicist or 
mathematician would be the proper examiner. 
In this matter, however, the papers seem to 
vary much. Thus in 1889 there was on the 
whole a fairly good paper, though no less than five 
of the nine questions refer to valve gears, and only 
two to thermodynamics. The proportions, to our 
mind, should be reversed. In fact, thermodynamics, 
which should be, one would think, the main 
feature of the honours paper, receives nearly 
as scurvy treatment as that of hydraulics in 
the Applied Mechanics section. No one would 
imagine, for instance, from these papers that 
such a thing as entropy had ever been de- 
fined, nor have we come across a single question on 
freezing machines. The only questions given as to 
efficiency are based on Carnot’s cycle, which is not 
directly applicable to an ordinary steam engine, the 
maximum possible efficiency of the latter being : 
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the former always being less than the latter. 

Rankine’s fine conception of an ideal steam engine, 
to which Carnot’s cycle is applicable, and his calcu- 
lation of the density of steam therefrom, is also 
completely ignored. In short, these papers on 
‘*Steam ” seem to have been set on the lucus a non 
lweendo principle, for there is hardly a reference to 
the properties of steam in the whole of them. 

Surely it would be reasonable to expect in the 
honours paper a knowledge of the method of 
calculating the steam accounted for in the diegram, 
and of the heat exchanges between the cylinder 
and the steam, which an ordinary diagram shows to 
occur. In place of this, upwards of one-half of each 
paper has usually consisted of questions on machine 
construction, which, we may be pardoned for 
thinking, are out of place. 





TEST OF A BETHLEHEM ARMOUR 
PLATE. 
Some very interesting reception tests were con- 
ducted at Indian Head, Maryland, on July 11, 
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1893 ; the plate fired at was one of a batch manu- 


factured for the United States Government by the 
Bethlehem Iron Company. 

The plate was a 17-in. nickel-steel plate un- 
Harveyed, made at the Bethlehem Iron Works, 
and representing a 13-in. gun barbette for the 


The trial attracted much interest. The Secre- 
tary of the Navy, and Commodore Sampson, Chief 
of the Bureau of Naval Ordnance, together with 
numerous other officers of the army and navy, were 
present. Mr. Bouvard, of the Creusot Works, 
and Captain Orde-Brown, of the British Army, as 
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United States ship Indiana. Throughout the trial 
forged chrome steel shells, made at the Carpenter 
Works at Reading, were used. These shells showed 
themcelves of excellent quality, as the account of 
the trial will show. 

The plate was 145 in. by 100 in., and weighed 
69,798 lb. It was bent so that its length coin- 
cided with a circle 35 ft. in diameter, and was 
put up on the backing with its longer elements 
horizontal, this being done for convenience, and 
not being the way it will stand in the ship. 

A 12-in. 35-calibre gun was used. The projec- 
tiles weighed 850 1b., and had ogival heads of the 
usual form. According to the terms of the armour 
specifications, the first shot at a 17-in. plate for 
acceptance is to be fired with a striking velocity of 
1322 ft., and this shot must cause no cracking. A 
second shot should then be fired 3} calibres distant 
from the first impact at 1495 ft. striking velocity. 
This shot must not pass through the plate. If the 
plate stands this test without either cracking or 
perforation, a third shot fired at 1858 ft. would pass 
the plate on the premium test, for which additional 
price would be paid. 

First Shot.—The first shot struck a point 42 in. 
from the upper edge and 42 in. from the right-hand 
edge of the plate. It penetrated 16.6in. There 
was no wood showing at the bottom of the hole, 
and there were no cracks anywhere in the plate. 
The projectile was thrown back about 40 ft. and 
was very slightly upset; so little, that until care- 
fully examined, it appeared to be entirely true. An 
engraving showing the plate is given above. 

Second Shot.—The second shot was fired with a 
striking velocity of 1495 ft., and struck a point 
374 in. above the bottom of the plate and about 
68 in. from the left-hand edge. Its penetration 
was 20 in. There were no cracks whatever, and 
the wood was just showing at the bottom of the 
hole. The projectile was thrown back about 40 ft., 
very slightly upset. 

Third Shot.—The striking velocity of the third 
shot was 1858 ft. It struck a point 36 in. from the 
top of the plate, and 34 in. to the left of its centre 
line. The plate was completely perforated, but 
there was no cracking. 

The fringe and bulge of the plate was normal in 
all cases, and the fracture at the fringe and else- 
where showed every evidence that the metal was 
sound, uniform, and fine-grained. The engraving 
demons'‘rates the symmetry of the edges of the 
holes. The bolts, which were twenty-four in num- 
ber, were 3.2 in. in diameter in their thinnest 
part, the shank. The plate was bolted by these to 
sulstint'al wood backing of oak 3 ft. thick, sup- 
ported against an earthen parapet. 








well as several members of the Congressional Com- 
mittee, were also present, and all expressed them- 
selves as gratified with the good resuits obtained. 





THE TAXATION OF FACTORIES 
IN FRANCE. 

In dealing with the subject of the rating of ma- 
chinery in foreign countries recently (vide page 51 
ante), we referred incidentally to the fact that the 
French system of direct taxation of industrial estab- 
lishments lends itself in a peculiar degree to a deli- 
cate differentiation ; and in view of the opinion now 
very extensively entertained that the incidence of 
taxation in this country must form the subject of 
legislation at an early date, an inquiry into the 
French system may be interesting, even although 
its application in this country may not be com- 
mendable. It is complicated apparently, although 
doubtless simple in its application to those 
thoroughly acquainted with all the provisions, since 
the system is most explicitly laiddown. In France, 
again, the administration takes from municipalities 
and departmental authorities the power to impose 
the rates, so that there is a uniformity which is 
not possible under the British system. This uni- 
formity does not mean a common rate for all parties 
and industries ; indeed, the feature of the French 
system is that the industries, trades, and profes- 
sions are not weighed in a common balance for the 
purpose of taxation, as, for instance, on the basis of 
rental value. As our Consul at Rouen in a report 
on the subject says, the manufacturer who some- 
times requires vast buildings and costly machinery 
is not taxed, as in Britain, quite out of proportion 
to and outrageously beyond the banker or stock- 
broker, who may be turning over millions in a few 
small rooms. A system which is thus possible of 
great discrimination, must therefore be interesting 
in its details. There are four direct taxes, as ex- 
plained by Consul O’Neill—the ‘‘ impdt foncier,” a 
tax on the owner of lands or houses, which need not 
further be referred to, excepting to state that all 
buildings, whatever their character, are exempt for 
the first three years after completion ; that land 
reclaimed from river or sea, anddrained marshes, are 
exempted for twenty-five years, while land that has 
lain idle for fifteen years, and is planted for vines 
and fruit trees, is exempted for twenty years, and for 
ten years if put under cultivation for annual crops. 
Every person exercising an industry, trade, or pro- 
fession is subject to the other taxes. In the case 
of two of these the lump sum to be collected from 
each department is fixed annually by the Minister 
of Finance, and this sum is gradually divided down 
to the arrondissement, then to the commune, then 








to the individual taxpayer. One—the ‘‘ contribu- 
tion personnelle et mobilitre ”—is assessed upon a 
fixed proportion of the rent of all houses in the de- 
partment, and the other—the door and window tax 
—is fixed upon a basis that varies with the popula- 
tion of the commune. To this fixed unalterable 
basis are added the ‘‘ centimes additionels,” which 
are adjusted according to the demand made upon 
the commune by the departmental authorities. 

It is the fourth tax, the ‘‘impdts des patentes,” 
which admits of the differentiation to which we 
have referred. It is really an income-tax on all 
industries, or rather an endeavour to tax the 
profits, or what the State regards as the possibilities 
of profits. Our system of taxing profits or incomes 
is probably on a more satisfactory basis ; but the 
system in France has advantages for other assess- 
ments. The tax is divided into three parts—the 
fixed tax or licence, the tax on equipment (on 
the number of employés and workmen or on 
machinery), and the tax upon the rental value of 
premises. Each varies in amount, and is based on 
different data. For this purpose, the industries, 
trades, or professions are divided into four classes, 
as scheduled. The first, the A Schedule, includes 
traders, wholesale and retail, and, as may he 
imagined, sirce it includes shopkeepers, it com- 
prises 84 per cent. of all persons falling within the 
tax—1,339,000 out of a total of 1,581,000. Again, 
the 1600 industries in the schedule are divided 
into eight classes according to the importance of 
the industry, the point as to whether the trade 
is wholesale or retail being, of course, taken 
into account. The tax varies further with the 
population of the commune. Thus, a watchmaker 
is in the third class, and pays but a third of that 
collected from a trader in the first class. In a 
town of over 100,000 inhabitants he would pay a 
fixed annual licence-tax of 100 francs, which, in 
a town of 40,000 inhabitants, would only be 
40 francs, while the first-class tradesman would 
pay in the larger town 300 francs, and in the 
smaller town 120 francs. The idea is that the 
larger the town the greater the turnover. Of 
course, it is easy to conceive of frequent agitations 
for re-classification on the part of traders, since it 
is difficult to determine which is likely to make the 
greater profit, and the only changes made in the 
system since 1880 have been in the direction of 
relieving the small trader and manufacturer at the 
expense of the greater. In addition to the licence, 
or fixed tax indicated, there is the proportionate 
tax on rental value of premises, to which we shall 
refer later. 

The second, or B Schedule, includes the members 
of what is called ‘‘le haut commerce,” bankers, 
brokers, and the like, including twenty-five indus- 
tries, and in these cases the cost of the licence-tax 
varies with the population; and, in addition, a 
tax is exacted on each employé over five, the 
amount also varying with population. Stock- 
brokers and bankers in Paris pay 2000 francs 
(80l.), with 50 francs per empluyé; loan office 
brokers and dealers in fine diamonds half those 
sums. In this schedule, too, are included foreign 
steamship agencies, who in Paris pay 300 francs, 
and 15 francs per employé; in towns of over 
100,000 inhabitants, 250 francs and 12 francs re- 
spectively ; and so on down to 50 francs in towns 
of less than 30,000 inhabitants. This seems a 
pretty heavy tax, and suggests the principle of 
protection to French shipping companies, more 
especially as these rates are in addition to the 
rental value tax. 

The Schedule C is the one under which nearly 
all manufacturing industries fall, embracing 277, 
and here the element of population is not con- 
sidered, as otherwise it would be easy for a large 
manufacturer to create a town suflicient for his 
works, and thus pay a minimum rate so far as 
population of the district was concerned. The 
machinery and the employés become the important 
factors in determining the tax, and the amounts 
are most carefully detailed. Perhaps one or two 
instances might be given to show the completeness 
with which the law is laid down : 

Shipowners—sailing ocean-going ships, 10 centimes per 
net ton ; seagoing steamers, 40 centimes ; coasting sailing 
ships, 5 centimes ; coasting steamers, 20 centimes. 

These rates were reduced to this basis in 1880 to enable 
owners to compete against British vessels. 


Steel manufacturers, natural and forged, 40 fr. per 
smelting oven, refining oven, and puddling oven; cast 
steel additional, 5 fr. licence and 4 fr. per workman ; 
cast-steel Bessemer process, 3 fr. for every converter of 
100 kilog, 
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Tinplates, 5 fr. licence and 4 fr. per workman. 

Tronmasters, 40 fr. per refining fire and per puddling 
oven ; 80 fr. per reheating oven. 

Smelting furnaces, 3 fr. per cubic metre capacity of 
furnaces, and 4 fr. per workman. 

Boilermakers, 5 fr. licence, and 5 fr. per workman. 

Shipbuilders, 5 fr. licence and 5 fr. per workman. 

Contractors of all public works, 5 fr. licence, and } per 
cent. of annual receipts, 

Generally the licence-tax is small, doubtless for 
the encouragement of manufacture, and in some 
cases, even where extensive machine tools are em- 
ployed, only a tax on employés is exacted ; in others 
on both machines and workpeople. For example, the 
cotton-spinner pays 2 fr. per 100 spindles; the 
wool-spinner 4 fr. per 100 spindles ; and flax, hemp, 
and jute spinners 8 fr. per 100 spindles. These pay 
no rate for workmen ; but 4 fr. per head is charged 
in the cases of cotton or embroidery thread manu- 
facturers, who also pay 2 centimes per spindle, 
worsted manvfacturers paying in addition 4centimes 
a spindle, and sewing silk manufacturers 6 centimes 
per spindle. This difference is probably dictated 

y the greater value of the product in the latter 
manufacture, allowing for a greater margin of 
profit, It is not desirable to enter at length into 
an analysis of all trades ; suffice to say that for all 
purposes the rates are determined with full con- 
sideration of the possibilities of profit, and not 
according to the extent or value of plant or build- 
ings requisite for making that profit. In some 
cases, however, it has been possible to relieve French 
industries which compete against foreign manu- 
factures. The fourth schedule includes the liberal 
professions. 

We have already indicated that the ‘‘impdt 
des patentes” is divided into three sections—the 
fixed tax or licence, the tax on equipments, plant, 
or workers, and the proportionate tax. This third, 
being a rate on rental value, is the heaviest part of 
the rate on manufacturers with large works with 
expensive machinery ; but here again the principle 
of differentiation obtains. This tax may be a 
tenth, fifteenth, twentieth, or thirtieth of rental 
value of residence, or a fortieth, fiftieth, or sixtieth 
of that of industrial establishments. It varies, not 
according to district, but according to profession or 
trade. The tax of a tenth is only on the most 
lucrative professions ; that of a fifteenth on the 
liberal professions ; that of a twentieth is the nor- 
mal rate ; that of a fortieth on industries requiring 
extensive plant, but yielding relatively small profit. 
Thus, for a spinner, weaver, shipbuilder, or boiler- 
maker, the tax is one-twentieth the rental value 
of residence, and one-sixtieth of that of the works ; 
while for an ironmaster, steel manufacturer, and 
cutlery manufacturer, railroads, &c., one-twentieth 
is the rate on dwelling-house, but a fiftieth on 
works rental value. In the rental value is in- 
cluded all machinery, including that which gives 
the motive power. 








LONDON SOCIETIES.—No. XL. 
Royat Instrrutron—continued, 

Tue absorptive energy of olefiant gas for heat, 
extraordinary as it was shown to be by Dr. 
Tyndall’s experimental demonstrations given in 
the preceding article (ENGINEERING, vol. lv., page 
828), is far exceeded by that of some of the vapours 
of volatile liquids. 

A glass flask was provided with an air-tight brass 
stop-cock. Sulphuric ether being placed in the 
flask, the space above the liquid was completely 
freed of air by means of an air pump. The flask, 
with its closed stop-cock, was then attached to the 
experimental tube ; the latter was exhausted and 
the needle brought to zero, The cock was then 
turned on, so that the ether vapour slowly entered 
the experimental tube. An assistant observed the 
gauge of the air pump, and when it had sunk an 
inch, the stop-cock was promptly closed. The 
galvanometric deflection consequent on the partial 
cutting off of the calorific rays was then noted ; a 
second quantity of the vapour, suiticient to depress 
the gauge another inch, was then admitted, and in 
this way the absorptions of five successive measures, 
each possessing within the tube 1 in. of tension, 
were determined. 


Sulphuric Ether [Ethyl Oxide (C2 Hs): 0}. ‘ 
Tension in Ales yee ating 
Defiections. rption. rption by 
Inches. ¥ Olefiant Gas. 
64.8 214 90 
70.0 


282 123 
315 142 
330 154 
330 163 





For these tensions the absorption of radiant heat 
by the vapour of ether is more than twice the ab- 
sorption of olefiant gas (ethylene C,H,). Dr. Tyndall 
also notes that the successive absorptions approxi- 
mate more quickly to a ratio of equality. He sub- 
sequently reduced the quantity of vapour. i* isa 
small flask with a brass cap which is screwed on to 
the stop-cock c!. Between the cocks ¢ and cl, 
which latter is connected with the experimental 
tube, is the chamber M, the capacity of which was 
accurately determined. The flask k was partially 
filled with ether, and the air above the liquid 
removed. The stop-cock c! being shut off and c 
turned on, the chamber M becomes filled with pure 
ether vapour. By turning c! off and c on, this 
quantity of vapour is allowed to diffuse itself 
through the experimental tube, and its power of 
absorption determined ; successive measures are 
thus sent into the tube, and the effect produced by 
each is noted. Measures of various capacities were 
made use of, according to the requirements of the 
vapours examined, 


Sulphuric Ether.—Unit Measure igth of a Cubic Inch. 
Absorption. 
Observed. Calculated. 
5. 4.6 

9.2 
18.4 
23.0 
27.0 
32.2 
36.8 
41.4 
46.2 
50.6 

The proportion between density and absorption 
holds sensibly good for the first eleven measures, 
after which the deviation gradually augments. 
Dr. Tyndall surmises that for smaller measures 
than ;}5th of a cubic inch the law would be more 
rigidly true. 

A large number of gases and vapours were 
examined in the apparatus, the only variable ele- 
ment being the size of the unit measure ; for with 
many substances no sensible effect could be ob- 
tained with a unit volume so small as that used in 
the case of ether. With bisulphide of carbon, for 
example, it was necessary to use as unit measure 
fifty times the bulk to render the measurements 
satisfactory. 

Whether for equal volumes of the vapours at 
their maximum density, or for equal tensions as 
measured by the depression of the mercurial 
column, Dr. Tyndail found that bisulphide of 
carbon exercised the lowest absorptive power of all 
the vapours he examined. For very small quanti- 
tities, a volume of ether vapour, at its maximum 
density in the measure, and expanded thence into 
the tube, absorbs 100 times the quantity of radiant 
heat intercepted by an equal volume of bisulphide 
of carbon vapour at its maximum density. 

A very singular phenomenon was repeatedly 
observed during the experiments with bisulphide of 
carbon. After determining the absorption of the 
vapour, the tube was exhausted, the trace of vapour 
left behind being exceedingly minute. Dry air was 
then admitted to cleanse the tube. On again exhaust- 
ing, after a fewstrokes of the pump, a jar was felt and 
a kind of explosion heard, while dense volumes of 
blue smoke immediately issued from the cylinders. 
The action was confined to the cylinders of the 
pump, and never propagated backwards into the 
experimental tube. It is only with bisulphide of 
carbon that this effect takes place. Dr. Tyndall 
explained it in the following manner. To open 
the valve of the piston, the gas beneath it must 
have a certain tension, and the compression needful 
to produce this appears sufficient to cause the com- 
bination of the constituents of the bisulphide of 
carbon with the oxygen of the air. The odour of 
sulphurous acid is unmistakable amid the fumes. 

Dr. Tyndall tried the effect of compression in a 
glass air-syringe with metal ends. A bit of tow or 
cotton wool moistened with bisulphide of carbon, 
and placed in the syringe, emitted a bright flash 
when the air was compressed. By blowing out the 
fumes with a glass tube, he repeated the experi- 
ment many times with the same piece ofcotton. It 
is not necessary even to let the moistened cotton 
remain in the syringe. If the bit of tow or cotton 
be thrown into it, and out again as quickly as it can 
be ejected, on compressing the air the luminous 
flash isseen. Pure oxygen produces a brighter 
flash than atmospheric air. 


Measures. 





* See Fig. 1, page 827, June 16, 1893, 





In the case of vapours, Dr. Tyndall found that 
the most energetic is that of fe iowa ether, the 
least energetic that of bisulphide of carbon. Com- 
paring small volumes and equal tensions, the ab- 
sorptive energy of sulphuric ether vapour is ten times 
that of olefiant gas, and ten thousand times that of 
oxygen, hydrogen, nitrogen, and atmospheric air. 

The idea occurred to Dr. Tyndall that aqueous 
vapour in solution in a gas would probably modify 
the absorptive power of the gas; his experiments 
led to conclusions of great importance, and finally 
to the establishment of the fact that the absorption 
of the solar rays by the atmosphere is mainly due 
to the watery vapour contained in the air. 

Ona fair November day, air sent through the 
drying tubes produced an absorption of about 1. 
Air direct from the laboratory, containing its 
aqueous vapour, produced an absorption of 15. 

It is on rays emanating from a source of com- 
paratively low temperature that this great absorp- 
tive energy is exerted ; hence the aqueous vapour 
of the amosphere acts powerfully in intercepting 
terrestrial radiation ; and its changes in quantity 
produce corresponding changes in climate. 

The vast difference between the temperature of 
the sun at mid-day and in the evening was shown 
by Dr. Tyndall to be mainly due to the compara- 
tively shallow stratum of invisible or aqueous 
vapour which lies cfose to the earth. At noon the 
depth of it pierced by the sunbeams is very small, 
in the evening very great in comparison. 

He also pointed out that the intense heat of the 
sun’s direct rays on high mountains, is not due to 
his beams having to penetrate only a small depth 
of air, but to the comparative absence of aqueous 
vapour at those great elevations. 

But this aqueous vapour, which exercises such a 
destructive action on the obscure rays, is compara- 
tively transparent to the rays of light. Hence the 
differential action, as regards the heat coming from 
the sun to the earth, and that radiated from the 
earth into space, is vastly augmented by the aqueous 
vapour of the atmosphere. 

Hvery variation in the amount of aqueous vapour 
in the atmosphere must produce a change of climate. 
It is not necessary to assume alterations in the 
density and height of the atmosphere, to account 
for different amounts of heat being preserved to 
the earth at different times ; a slight change in its 
variable constituents would suffice for this. Such 
remarks also apply to the carbonic acid diffused 
through the air, whilst an almost inappreciable 
admixture of any of the hydrocarbon vapours would 
produce great effects on the terrestrial rays, and 
produce corresponding changes of climate. Such 
means, in fact, may have produced all the muta- 
tions of climate which the researches of geologists 
reveal. 

These experiments furnished purer cases of 
molecular action than had hitherto been attained 
in experiments of this nature. In both solids and 
liquids the cohesion of the particles is implicated ; 
they mutually control and limit each other. 
certain action over and above that which belongs 
to them separately, comes into play and embarrasses 
our conception. But in the cases recorded by Dr. 
Tyndall the molecules are perfectly free, and we 
fix upon them individually the effects which 
the experiments exhibit. Thus the mind’s eye is 
directed more firmly than ever on those distinctive 
physical qualities whereby a ray of heat is stopped 
by one molecule and unimpeded by another. 

The radiative power of gases formed the next 
branch of Dr. Tyndall’s research. The quantity of 
light emitted from a flame depends chiefly on the 
incandescence of solid matter ; the brightness of an 
ignited jet of ordinary gas, for example, being 
chiefly due to the solid particles of carbon liberated 
in the flame. Melloni drew a parallel between this 
action and that of radiant heat. Ie found the 
radiation from his alcohol lamp greatly aug- 
mented by plunging a spiral of platinum wire into 
the flame. He also found that a bundle of wire 
placed in the current of hot air ascending from an 
argand chimney gave a copious radiation, while 
when the wire was withdrawn no trace of radiant 
heat could be detected by his apparatus. He con- 
cluded from this experiment that air possesses the 
weet of radiation in so feeble a degree that our 

st thermoscopic instruments fail to detect this 
power.* These were the only experiments pub- 
lished upon this subject until Dr. Tyndall made 





* “La Thermochrose,” page 94, 
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those in connection with his research on the absorp- 
tive power of gases. 

The pile furnished with its conical reflector was 
placed upon a stand, with a screen of polished tin 
in front of it. An alcohol lamp was placed behind 
the screen, so that its flame was entirely hidden by 
the latter ; on rising above the screen the gaseous 
column radiated its heat against the pile and pro- 
duced a considerable deflection. The same effect 
was produced when a candle, or an ordinary jet of 
gas, was substituted for the alcohol lamp. 

The heated products of combustion acted on the 
pile in the above experiments, but the radiation 
from pure air was easily demonstrated by placing 
a heated iron spatula or metal sphere behind the 
screen. A deflection was thus obtained, which, 
when the spatula was raised to a red heat, amounted 
to more than 60 deg. This action was solely due 
to the radiation of the air; no radiation from the 
spatula to the pile was possible, and no portion of 
the heated air itself approached the pile so as to 
communicate its warmth by contact to the latter. 

He next examined whether different gases pos- 
sessed different powers of radiation, and for this 
purpose devised the following arrangement: P in 
the woodcut, Fig. 1, represents the thermo-electric 
pile with its two conical reflectors ; S is a double 








screen of polished tin ; A is an argand burner, con- 
sisting of two concentric perforated rings ; C is a 
copper ball, which during the experiments is heated 
to redness, while the tube ¢ leads to a gasholder 
containing the gas to be examined. When the hot 
ball C is placed on the burner, it warms the air in 
contact with it; an ascending current is thus esta- 
blished, which, to some extent, acts upon the pile. 
To neutralise this action, a large Leslie’s cube L, 
filled with water a few degrees above the air in tem- 
perature, is placed before the opposite face of the 
pile. The needle being thus brought to zero, the 
gas is forced, by a gentle water pressure, through 
the orifices of the burner; it meets the ball C, 
glides along its surface, and ascends in a warm 
current, in front of the pile, the rays from the 
heated gas gush forth in the direction of the arrows 
against the pile, and the consequent deflection of 
the galvanometer needle indicates the magnitude 
of the radiation. 

The results of the experiments are shown in the 
following Table ; the numbers there recorded mark- 
ing the extreme limit to which the needle swung 
when the rays from the gas fell upon the pile. The 
third column gives the deflections due to the absorp- 
tion ot the same gases at a common tension of 
5 in. 


Radiation. Absorption. 
Air = Insensible Insensible 
Oxygen < se ‘i “8 
Nitrogen... et om aa 
Hydrogen ni aa 
Carbonic oxide 12 deg 18 deg. 
Carbonic acid IS 4s SS *,, 
Nitrous oxide , 29 ,, 44 ,, 
Olefiant gas... sé GB GR «xs 


Radiation and absorption go hand in hand. The 
molecule which shows itself competent to ‘‘ inter- 
cept” a calorific beam, shows itself competent, in a 
proportionate degree, to ‘‘generate” a calorific 
beam. That, in short, a capacity to accept motion 
from the ether, and to impart motion to it, by 
gaseous bodies, are correlative properties. 

An interesting way of exhibiting both radiation 
and absorption is as follows: When the polished 
face of a Leslie’s cube is turned towards a thermo- 


* All these experiments, and those which follow, were 
pase visible to the large audience in the Royal Institution 
eatre. 








electric pile, the effect produced is inconsiderable, 
but it is greatly augmented when a coat of varnish 
is laid upon the polished surface. Instead of the 
coat of varnish, a film of gas may be made use of. 
Such a cube, containing boiling water, had its 
polished face turned towards the pile, and its effect 
on the galvanometer neutralised in the usual 
manner. The needle being at Odeg., a film of 
olefiant gas, issuing from a narrow slit, was passed 
over the metal. The increase of radiation produced 
a deflection of 45 deg. When the gas was cut off 
the needle returned accurately to 0 deg. 

The absorption of a film was shown by filling 
the cube with cold water, but not so cold as to pro- 
duce the precipitation of the aqueous vapour of tha 
atmosphere. A gilt copper ball, cooled to a few 
degrees below the temperature of the atmosphere, 
was placed in front of the pile, and its effect was 
neutralised by presenting a beaker containing 
a little iced water to the opposite face of the pile. 
A film of olefiant gas was sent over the ball, and the 
gas was found to act as a film of varnish; it aug- 
mented the absorption. 

Dr. Tyndall, therefore, established the law that 
the order of radiation was the order of absorption. 
That any atom or molecule which is capable of 
accepting motion from agitated ether, is capable in 
precisely the same degree of imparting motion to 
still ether. 

Until this research of Dr. Tyndall’s, notwith- 
standing the great accessions to the knowledge of 
the nature of heat, the scientific world were quite 
ignorant of the atomic conditions on which radia- 
tion, absorption, and conduction depend. 

In the foregoing experiments the atoms dealt 
with were free atoms, both simple and compound, 
and in all cases he found that absorption takes place. 
The meaning of this, according to the dynamical 
theory of heat, is that no atom is capable of exist- 
ing in vibrating ether without accepting a portion 
of its motion. We may, if we wish, imagine a 
certain roughness of the surface of the atoms which 
enables the ether to bite them and carry the atoms 
along with it. But no matter what the quality 
may be which enables any atom to accept motion 
from the agitated ether, the same quality must en- 
able it to impart motion to still ether, when it is 
plunged in the latter and agitated. It is only 
necessary to imagine the case of a body immersed 
in water to see that this must be the case. There 
isa polarity here as rigid as that of magnetism. 
From the existence of absorption, we may on 
theoretic grounds infallibly infer a capacity for 
radiation ; from the existence of radiation, we may 
with equal certainty infer a capacity for absorp- 
tion ; and each of them must be regarded as the 
measure of the other. 

Dr. Tyndall demonstrated that great differences 
exist among gases as to their power of absorption, 
and precisely similar differences as regards their 
power of radiation. 

If we inspect the results above recorded, we find 
that the ‘‘elementary” gases, hydrogen, oxygen, 
nitrogen, and the ‘‘mixture” atmospheric air, 
possess absorptive and radiative powers beyond 
comparison less than those of the ‘‘ compound” 
gases ; uniting the atomic theory with the concep- 
tion of an ether, this result is exactly what ought 
to be expected. 

Taking Dalton’s idea of an elementary body as 
a single sphere, and supposing such a sphere to be 
set in motion in still ether, or placed without 
motion in moving ether, the communication of 
motion by the atom in the first instance, and the 
acceptance of it in the second, must be less than 
when a number of such atoms are grouped together 
and move as a system. Hydrogen and nitrogen 
‘‘mixed’”’ together produce a small effect ; when 
‘*chemically united” to form ammonia they pro- 
duce an enormous effect. 

Oxygen and hydrogen, which, when mixed in 
their electrolytic proportions, show a_ scarcely 
sensible action, when chemically combined to form 
aqueous vapour, exert a powerful action. 

So also with oxygen and nitrogen, which when 
mixed, as in our atmosphere, both absorb and 
radiate feebly; when united to form oscillating 
systems, as in nitrous oxide, have their powers 
vastly augmented. Pure atmospheric air, of 5 in. 
tension, does not effect an absorption equivalent to 
more than } deg., while nitrous oxide of the same 
tension effects an absorption equivalent to 51 such 
degrees. Hence the absorption by nitrous oxide at 
this tension is about 250 times that of air. No 
fact in chemistry bears a stronger testimony that 





air isa ‘‘ mixture” and not a “compound” than 
that just cited. 

In like manner, the absorption by carbonic oxide 
of this tension is nearly 100 times that of oxygen 
alone ; the absorption by carbonic acid is about 
150 times that of oxygen ; while the absorption by 
olefiant gas of this tension is 1000 times that of its 
constituent hydrogen. Even this enormous action 
is surpassed by the vapours of many volatile liquids 
in which the atomic groups are known to attain 
their highest degree of complexity. 

Compound molecules present broad sides to the 
ether, while the simple atoms do not ; in conse- 
quence of these differences, the ether must swell 
into billows when the former are moved, while it 
merely trembles into ripples when the latter are 
agitated. But another important consideration 
remains. Dr. Tyndall points out that all the gases 
and vapours whose deportment he examined are 
transparent to light—that is to say, the waves of 
the visible spectrum pass among them without 
sensible absorption. Hence it is plain that their 
absorptive power depends on the periodicity of the 
undulations which strike them. 

By Kirchhoff it had already been conclusively 
shown that every atom absorbs in a special degree 
those waves of light which are synchronous with its 
own periods of vibration. Now, besides present- 
ing broader sides to the ether, the association of 
simple atoms to form groups must, Dr. Tyndall 
contends, as a general rule render their motion 
through the ether more sluggish, and tend to 
bring the periods of oscillation into isochronism 
with the slow oscillations of obscure heat, thus 
enabling the molecules to absorb more effectually 
such rays as he used in his experiments. 

Agreement in period alone is not suffitient to 
cause powerful absorption and radiation, the mole- 
cules must also be so constituted as to furnish 
points d’uppui to the ether. The heat of contact is 
accepted with great freedom by rock-salt, but a 
plate of the substance, once heated, requires a 
great length of time to cool. The radiative power 
of rock-salt is very feeble.* Periodicity can have no 
influence here, for the ether is capable of accepting 
and transmitting impulses of all periods, and the 
fact that rock-salt requires more time to cool than 
alum simply proves that the molecules of the former 
glide through the ether with comparatively small 
resistance, and thus continue moving for a longer 
time ; while those of the latter, presenting broad 
sides to the ether, speedily communicate to it the 
motion we call heat. This power of gliding through 
still ether, possessed by the rock-salt molecules, 
must, of course, enable the moving ether to glide 
round them, and no coincidence of period could 
make such a body a powerful absorber. 
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British Railways: Their Passenger Services, Rolling 
Stock, Locomotives, Gradients, and Express Speeds. 
By J. Pearson Pattinson. London, Paris, and Mel- 
bourne: Cassell and Co., Limited. 

Ir was in 1884 that Mr. Foxwell published his 

pamphlet, ‘‘ English Express Trains.” This was 

followed five years later by a more elaborate work 
entitled ‘‘ Express Trains, English and Foreign,” 
by E. Foxwell and T. C. Farrer. There can be no 
doubt that these two publications have been the 
means of arousing a considerable amount of interest 
in all that pertains to our English railways ; further, 
they have removed from the public mind many 
fallacies which in the course of time had grown 
into positive beliefs —such, for instance, as that the 

Irish Mail was one of the fastest trains in the 

world, or that 60 miles an hour was a common 

average speed for an express train. 

Now, after an interval of four years, a new 
author has entered the field, and we may say at the 
outset that Mr. Pattinson has produced an exceed- 
ingly interesting and valuable addition to our rail- 
way literature. In ‘‘ British Railways” the plan 
adopted by Mr. Foxwell of grouping all express 
trains in one category—namely, 40 miles an hour 
inclusive speed—has been abandoned. Instead we 
find actual performances which have been compiled 
from ‘‘authentic sources, in nearly every instance 
the result of very careful personal observation.” 
These tables are extremely interesting, as showing 
the capacities of the various locomotives when 
worked up to their full powers. But at the same 








* Professor Balfour Stewart. 
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time we cannot help thinking that the booked 
timing and speed of the best train run by each 
company should have been given. Further, we 
think some idea of the amount of express running 
should have been indicated. A table giving every 
‘* start to stop” run at 50 miles an hour and over, 
would undoubtedly exclude many of our best trains; 
at the same time it would give us the créme de la 
créme of English express work. In the present 
day, when so much is being said about American 
supremacy as regards speed, such a table would be 
particularly valuable. We can point, for instance, 
to the Great Northern Railway, which has a 
greater number of 50 miles per hour runs than 
America and every other country in the world put 
together. 

The tables of actual performances would have 
been much improved by the addition of a speed 
column. Even to a person well acquainted with 
the line and its gradients, itis a matter of consider- 
able difficulty to pick out the good work. 

As regards the illustrations, we think the outline 
sketches of locomotives a mistake. A fully dimen- 
sioned drawing would have been of some use to 
the engineer, or an engraving from a photograph 
showing engine and tender would have been of 
interest to the general reader, but as they stand 
they are simply valueless. A few illustrations of 
the best main line coaches might well have found 
place in such a work ; the descriptions of the various 
rolling stock being decidedly meagre. 

Undoubtedly the best feature of the book is the 
series of gradient profiles, which are well executed, 
and show most clearly the difficulties encountered 
by an English locomotive in the shape of stiff banks. 
The miles should certainly have been printed on 
the horizontal base line, but that is an omission 
which can easily be rectified in a future edition. 
It isa pity that of all the great lines the Great 
Western gradients should have been omitted. 
There is a popular idea tliat the whole of the main 
line to Plymouth is practically level ; indeed, Mr. 
Pattinson himself falls into the error, for on page 
95 we find, ‘*‘The line from Bristol to Exeter is 
again almost level.” That this is not the case will 
be understood from the following list of gradients 
between Wellington and Whiteball Tunnel : 


1.5 miles 1 in 200 up 
25 Qe 


” 
” 
” 
” 


A profile of the line from Bristol to Crewe might 
also have been added. The finest cross-country 
service in England is worked over this line, and 
few realise how much hard climbing is achieved 
by the Severn Tunnel expresses. 

An interesting table is given of services to prin- 
cipal towns, and in comparing the times with those 
given by Mr. Foxwell ten years ago, we find several 
striking accelerations. Glasgow is nearer London 
by 1} hours; Perth, 1} hours ; Aberdeen, 3 hours 
6 minutes ; Plymouth, 37 minutes. The improve- 
ments to such towns as Leeds, Manchester, Liver- 
pool, and Birmingham are mainly to be found in a 
more frequent service and better accommodation, 
the accelerations being in no case more than 15 
minutes. In this table we notice the time given 
for both London, Chatham, and Dover and South- 
Eastern to Dover is 2 hours. It should be 1 hour 
45 minutes and 1 hour 36 minutes respectively. 

In the chapter dealing with the South-Eastern 
Railway a most interesting speed diagram is given, 
showing the actual speed attained by the Hastings 
expresses. One fact stands out most prominently 
—namely, the very low maximum speed attained. 
We find the down train reaches a speed of 60 miles 
an hour once only, and that for a quarter of a mile; 
the up train never exceeds 57$ miles an hour. This 
may be considered express running on the South- 
Eastern, but we can only hope cur American friends 
will not imagine such runs are representive of 
English express work. 

Where the services are really bad, such as the 
South-Eastern and Chatham and Dover, we think 
Mr. Pattinson has been too lenient in his remarks, 
It is only by the vigorous expression of public 
opinion that these lines can be aroused to a sense of 
their responsibilities. The Great Western service 
between London and South Wales is a case in point. 
We find one train to Newport at 42 miles an hour, 
one to Cardift at 41, and one to Swansea at 38. 
Considering the important position held by these 





towns as business centres, such a state of affairs 
can only be described as disgraceful. 

We think Mr. Pattinson’s remarks in dealing 
with the London and North-Western savour some- 
what of partisanship; the good points in which this 
line excels receive unstinted praise, but we find 
little mention of its failings. What are we to say, 
for instance, of the London and Birmingham service, 
with one train only at 45 miles an hour, or London- 
Liverpool, which has no train reaching that stan- 
dard? Even the Great Western manages to reach 
Exeter—} mile further—in 15 minutes less time. 
Nor is Manchester any better treated ; we find, in 
fact, that the Great Northern, with a route 
14} miles further, accomplishes the journey in the 
same time. This excellent train (the 2 P.M. 
express, King’s Cross) is not even mentioned 
when dealing with the Great Northern. How 
a company which runs so many admirable trains 
in its Scotch service can still continue to serve 
Ireland with trains none of which reach the stan- 
dard of ‘‘express’” (40 miles an hour inclusive), 
and for which the passenger is mulcted in first and 
second class only at express fares, is beyond our 
comprehension. Equally unjustifiable is the ser- 
vice between Liverpool and Birmingham, where, 
again, we find no train at 40 miles an hour. 
Even the Great Western, with a route 13 miles 
longer, might well make a bid for this traffic now 
that through communication is available vid the 
Mersey Tunnel. 

A class of engine has recently been constructed 
at Gateshead for the North-Eastern Railway, of 
which no mention is made in “ British Railways.” 
They are ordinary high-pressure locomotives, and 
are now working the Scotch expresses in place of 
the compounds hitherto used. Does this mean the 
abandonment of the compound principle? One 
would have been glad of some ioformation on the 
subject. 

There is one train in Mr. Pattinson’s book the 
timing of which is most instructive. We refer to 
the Great Western Exeter express of 1848. We 
find that this train, with an extra stop at Didcot, 
actually reached Swindon in two minutes less time 
than the ‘‘ Cornishman ” of 1893. Of course it is 
well known that the train in those days was ex- 
ceedingly lightly loaded ; but surely it is rather a 
hopeless confession of failure to say that increase 
in the weight of trains has compelled us to recede 
from the position taken up forty-five years ago. 





NOTES. 
ABSTRACTS OF Patent SPECIFICATIONS. 

THE Patent Office is making a great effort to 
catch up arrears in the matter of abstracts of speci- 
fications. For years these have been promised, 
but the progress has been slow and fitful. At last, 
however, a great stride has been made. One 
hundred and fifty volumes, covering the years 
1877-1883, have been put in the press, and already 
forty-five volumes are on sale, at a uniform price 
of 9d. Some of these are quite large volumes. 
For instance, Class II., steam engines, runs to 402 
pages, with several illustrations on each page. The 
latter, however, leave a great deal to be desired in 
the matter of quality, but as the abstracts are 
merely intended to serve as clues to the contents 
of the specifications, and not to replace them, this 
is not an important matter. These volumes 
will be of immense use to inventors, and we hope 
will be speedily followed by another issue carrying 
the matter up to 1893. It is really the last ten 
years that is of the greatest importance to engineers 
who are striving to improve on existing practice. 
There is an abridgment class and index key (post 
free 1s. 6d.) which gives full particulars as to the 
classification of subjects. Specifications are now sold 
at a uniform price of 8d., whatever is their size. 


Tue FRENCH GOVERNMENT AND SUBMARINE 
TELEGRAPH ENTERPRISE. 

Voices have recently been raised in favour of 
the French Government showing more initiative 
in the matter of submarine telegraphic enterprise, 
in which respect their apathy forms a striking 
contrast to the active interest displayed by 
England in such matters. The various attempts 
which have, at times, been madein the French 
Chamber to rouse the national feeling for under- 
takings of this kind, have been futile. In the year 
1886 it was thus proposed to bring about tele- 
graphic connection between the coast of East 
Africa, Madagascar, and Réunion. No doubt 
this would, from a colonial point of view, 





have proved a most useful connection, but it 
fell to the ground, as did the proposed cable be- 
tween French Guiana, Guadaloupe, and New York, 
which latter town has telegraphic connection 
with Brest. At the same time the French Govern- 
ment has granted material subventions to English 
companies on a number of occasions. Let the 
French Government, say the advocates of France, 
taking up the matter of colonial telegraphic enter- 
prise, follow the example of England, where a 
number of colonial telegraph companies are sub- 
stantially subsidised, and let her see that the large 
French colonies are brought into telegraphic con- 
nection with the mother country through the 
medium of French companies. 


Fartures or Continvous Brakes. 

We have before us a paper issued by the Vacuum 
Brake Company, Limited, entitled ‘‘ Extracts from 
the Board of Trade Returns on Continuous Brakes 
for the half-year ending December 31, 1892, where 
the mileage run has been of importance, illustrat- 
ing the faults recorded against automatic and non- 
automatic brakes.” It appears to us that the chief 
point illustrated is the difference in the systems 
adopted by the various railway companies of record- 
ing their brake failures. A very few figures will 
make this point clear. With the Westinghouse 
automatic brake the failures per million miles run 
are given as: Great Kastern Railway, 6.6; London, 
Chatham, and Dover, 19.2; London, Brighton, 
and South Coast, 9.5 ; North-Eastern, 10.6; Cale- 
donian, 4.7; North British, 16.8. The mileage 
varies from 2,036,102 with the London, Chatham, 
and Dover, to 6,313,247 with the North-Eastern. 
With the vacuum automatic brakes we find the 
following failures per million miles with the leading 
companies ; Great Western, 10.7 ; Midland, .395 ; 
Great Northern, 4.7 ; London and South-Western, 
5.6; Lancashire and Yorkshire, 7.8; London and 
North-Western, 2.6; the mileage varying from 
4,998,866 (South-Western) to 11,117,199 (North- 
Western). The largest users of the simple vacuum 
brake are the Metropolitan Railway, with 967,201 
miles and five failures ; the South-Eastern (in part), 
348,427 miles, and three failures ; and the Dublin, 
Wicklow, and Wexford Railway, with 424,095 
miles and no failure. It is perfectly plain that 
these figures are quite unreliable. Why should 
the Great Western have twenty-seven times as 
many failures, relatively, as the Midland with the 
same brake? Both are rich companies, with well 
organised establishments to look after the repairs 
of their stock, and it is impossible to believe that 
there is so much difference in the results obtained. 
The far more likely explanation is that the word 
‘failure ”’ is differently interpreted in the two cases, 
and that the Midland passes over cases as unim- 
portant that find their way into the Great Western 
returns. Under the Westinghouse brake the 
neighbouring lines—Caledunian and Glasgow, and 
South-Western—show an enormous discrepancy, 
the former having 4.7 failures per million miles, and 
the latter 33. It would be well if the Board of 
Trade would issue-a definition of what is to be 
considered a failure, and see that itds distributed 
among the companies’ officers, so that some uni- 
formity may be introduced into these returns. 


REPAIRING INCANDESCENT Lamps, 

The manufacture of incandescent lamps has 
served as an example of the economies growing 
with the development of industries. An incan- 
descent lamp past service was formerly deemed as 
useless, although not as noisome, as an egg retired 
from active business. The rising price of platinum 
rendered it worth while for lamp manufacturers to 
collect old lamps, and to separate and crush the 
necks, as preparatory to the separation of the 
platinum leading-in wires by washing in a manner 
comparable to that in which the platinum was 
originally separated from the natural deposits. 
The decision of one of the Federal Courts in 
the United States sustaining the Edison lamp 
patent, also gave a value to destroyed lamps, 
as one always has the right to repair a patent 
article which has come into his ownership ; 
and this repairing of Edison incandescent lamps 
has become quite an industry. Lamps with broken 
filaments are perforated by crushing the end of the 
protruding tip of the lamp, and then revolving it 
rapidly in a lathe while the end of the lamp is 
heated by a gas blast flame until the glass is softened, 
and the centrifugal force assisted by a former in- 
serted into the orifice, increasing the diameter of 
the hole from one-twentieth of an inch toabout three- 
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fourths of an inch. The remnants of the old carbon 
are cut away and the inside of the lamp carefully 
cleaned by special tools. A new carbon filament is 
attached by electroplating of copper at its terminals 
to tiny copper tubes, about ;/; in. in diameter and 
2 in. in length, which are inserted in the lamp and 
the tubes placed upon the projecting copper and 
platinum which held the filament originally in the 
lamp. The contact is made secure by means of a 
pair of nippers which crush the tube with lateral 
corrugations. The end of the lamp is then softened 
by heat, and the opening reduced to about 4 in., 
and sealed toa tube. The lamp is then evacuated 
and finished in the usual manner. Whena lamp bulb 
has been broken, the glass is cut away at the 
neck, and a glass tube fused upon it, which is after- 
wards blown, and the carbon filament inserted in 
the method described. It is estimated that over 
10,000 lamps per day are being thus repaired in 
the United States, consuming not only all the 
available breakages, but their demands are levying 
upon stray barrels and boxes of old lamps which 
have been broken in the past and not thrown away, 
but stored in sheds and attics in accordance with 
that prudent New England principle which checks 
the destruction of anything which may be con- 
sidered to contain the possibility of possessing a 
value at some future time. 


THe Caicaco EXHIBITION. 

There can, we imagine, be now no doubt that the 
Chicago Exhibition has been a great disappoint- 
ment to its projectors, so far as its financial results 
are concerned. Most of the lines centring at 
Chicago have done only moderately well during 
the last few weeks. The revenue of the Chicago, 
Burlington, and Quincy for June only amounted 
to 3,292,679 dols., as compared with 3,326,295 
dols, in June, 1892, while for the six months 
ending June 30 this year the receipts collected 
were 18,976,008 dols., as compared with 18,236,839 
dols. in the first half of 1892. The revenue of the 
Chicago, Milwaukee, and St. Paul in July was 
781,518 dols., as compared with 868,015 dols. in 
July, 1892, while for the seven months ending 
July 31, 1893, the aggregate collection was 
18,863,718 dols., as compared with 18,389,729 dols. 
in the corresponding period of 1892. The revenue 
of the Chicago and North-Western in June was 
2,912,244 dols., as compared with 2,970,238 dols. 
in June, 1892, while for the six months ending 
June 30 this year the aggregate collection was 
14,743,984 dols., as compared with 14,863,196 dols. 
in the corresponding period of 1892. The revenue 
of the Chicago, Rock Island, and Pacific in July this 
year was 1,542,145 dols., as compared with 
1,475,417 in July, 1892, while for the first seven 
months of this year the aggregate collection was 
10,536,670 dols., as compared with 9,557,015 dols. 
in the corresponding period of 1892. The Chicago, 
St. Paul, Minneapolis, and Omaha acquired in 
July this year 655,385 dols., as compared with 
768,987 dols. in June, 1892, while the aggregate 
collection for the first six months of this year was 
3,866,271 dols., as compared with 3,985,465 dols. 
in the corresponding period of 1892. The Chicago, 
Burlington, and Northern earned 167,204 dols. in 
June this year, as compared with 152,983 dols. in 
June, 1892, while the aggregate collection for the 
first six months of this year amounted to 
1,177,265 dols. as compared with 971,862 dols. in 
the corresponding period of 1892. In some cases 
it will be seen that there has been a moderate 
advance in revenue, but not at all equal to 
what might have been expected. The fact is the 
Exhibition has had to contend with a period of 
great financial and commercial depression both in 
Europe and in the United States. As regards 
American depression, it is probably attributable to 
a variety of causes. In the first place, wheat, 
maize, and cotton have all been selling at com- 
paratively unremunerative prices. This observa- 
tion applies especially to wheat, and the effect upon 
the North-Western States has been undoubtedly 
chilling. In the next place, the price of silver has 
proved so unre nunerative of late that there has been 
a great ‘* shutting down” of mines in the American 
silver districts. In the third place, there has been 
a widespread uneasiness as to the stability of banks 
and commerical and financial houses. All these 


adverse influences have, of course, told upon the 
Chicago Exhibition. 


Tue EXAMINATION OF BuiILpING STONE. 
An interesting ae on this subject was recently 
read before the 


oyal Institute of British Archi- 








tects by Mr. H. W. Burrows ; a short abstract of 
the principal points brought forward is given 
below. As regards the methods usually used for 
estimating the quality of a stone, the examination of 
old buildings is not, Mr. Burrows states, always 
satisfactory, as there is sometimes a difficulty in 
making certain of the identity of the stones com- 
pared. Coming to the more detailed examinations 
sometimes made, the crushing strength, he states, is 
nearly always in excess of requirements, and hence is 
relatively unimportant. The absorption test gives 
a fair indication of the power of a stone to resist 
frost, and in stones of the same class is also a 
criterion of the crushing strength, which appears 
to be higher the less the percentage of water 
absorbed. More satisfactory results are, how- 
ever, to be obtained by subjecting the stone, whilst 
thoroughly moist, to the action of a freezing 
mixture, repeating the operation several times, and 
ascertaining the weight lost from the block. The 
specific gravity of a stone is sometimes held to be 
proportional to the strength, but experiment 
proves this assumption to be inaccurate. Chemical 
analysis, taken alone, isavery unsatisfactory test. 
The point to which attention is most usually 
directed is the presence of silica, the inference 
being that the higher the proportion of this element 
the more durable the stone. This, however, is 
far from being the case, as it would lead to the 
assumption that all sandstones are better than 
limestones, or even than granite. The really 
important point is the way in which the stone 
is built up. In one case a stone may con- 
sist of grains of sand cemented together by a 
calcareous matrix, and in another of grains 
of lime in an impervious matrix of silica. In the 
former case the percentage of silica may be 
very high, and in the latter very low, but when 
exposed to the weather the calcareous matrix of 
the first dissolves away, leaving the particles of 
silica exposed ; those which project are under- 
mined, and finally fall off, exposing a fresh layer 
of carbonate to the action of the destructive agents. 
In the second case the carbonate of lime is en- 
tirely protected from the weather by its unalter- 
able coating of silica, and the stone should weather 
well. As regards limestones, the structure of the 
stone is very important, as a crystalline stone 
may weather well, whilst an amorphous stone of 
similar chemical composition may rapidly dis- 
integrate. When the crystals are calcite, the 
stone weathers better than when they are arra- 
gonite. In short, the state of aggregation of the 
stone is the best criterion of its durability, and 
this internal structure is best ascertained by 
examining thin transparent sections by the micro- 
scope. By the use of polarised light a good estimate 
of the chemical composition of the stone can be 
made at the same time, the particles of quartz, 
calcite, &c., being readily distinguished. It is 
thus possible to ascertain whether the matrix is 
calcareous or silicious, a point which, as already 
mentioned, has an important bearing on the 
weathering qualities of the material. 


WICK HARBOUR. 


Report by Sir ALEXANDER Renpet, K.C.I.E., M. Inst. 
C.E., on Wick Harbour. 

For the information of the Public Works Loan Board, 
who have lent 50,0002. to the Wick Harbour trustees, Sir 
Alexander Rendel has examined and reported on the 
works recently executed at Wick Harbour, and we feel 
sure many of our readers will be interested in the very 
detailed and exhaustive report which we give below : 


‘© Wick and Pulteney Harbours. 
‘8, Great George-street, 
‘* Westminster, S.W., July 10, 1893. 

* Sir,—I duly received your instructions of the 7th 
ult. inrespect of these harbours, and availed myself of 
the next ensuing spring tides to inspect them on the 14th 
and 15th ult. I have now to report upon my instructions 
as follows: 

***1. On the works which have been executed since 
the date of my last report, and whether such works have 
been well and properly executed, and in accordance with 
that report. ’ 

‘* The works which have been executed since the date 
of my last report (May, 1887) are (1) the reconstruction of 
the inner or harbour wall of the north pier, and the com- 
pletion of the inner wall and attendant works of thesouth 
pier, at a total cost of 16,870/.; (2) the deepening by 
dredging of the inner and outer harbours at a cost of 
17,3352. ; (3) the construction of the bridge across the 
water of Wick, known as the harbour traffic bridge, at a 
cost of 11862. ; and (4) a shed and some piling at the end 
of the north pier at the cost of 9647. To these sums must 
be added 1180/. for engineering, or about 3 per cent. on 








the cost of the works, so that the total expenditure since 
my last report, including a small item of 90/. for some 
work at the south pier head, has been 37,627/. 

‘*In my report of 1887, I suggested that the shoreward 
half of the north pier should be reconstructed on a line 
considerably northward of its present position, so as to 
increase the area of the inner harbour, which the pro- 
posed new walls would somewhat diminish, and I esti- 
mated the additional cost of doing so at 11,00U/. The 
trustees were at firat favourable to this proposal; but 
finding that their means would probably not be equal to 
it, they have re-walled the inner face of the north pier on 
a line parallel, from end to end, to its original line, the 
new wall being built just enough in front ot the old wall 
to give a considerable addition to the width of the pier, 
which was previously inconveniently narrow. Taking 
into account the depressed financial condition of the port, 
the trustees have acted prudently, though I consider the 
diminution of the water area of both harbours which the 
plan adopted has involved to be a loss which somewhat 
detracts from its value. 

“*T carefully examined down to the level of low water 
the faces of all the walls which have been executed since 
1884, and found them to be, so far as I can judge from 
such an examination, in excellent order. Below low 
water I am assured that all the works have been examined 
frequently by a diver, and that the concrete of which 
they have been exclusively built below low water has 
always been found in a perfect condition. Therefore in 
this harbour there is, so far, no reason to fear decay by 
the chemical action of the sea water on cement, nor do [ 
think it is to be feared in future, not only because the 
general physical conditions of the harbour and its works 
are unfavourable to such action, but the concrete having 
been made with an ey large amount of cement 
(1 of cement to 24 of sand and stone), is very impervious 
to water. Above low water of neap tides the new walls 
are composed of Caithness flagstones laid without mortar, 
which makes very strong, good work. A shed has been 
built at the outer end of the north pier, which is, I should 
say, well worth its cost—about 456/.—to the general trade 
of the port. 

‘** As regards the deepening of the two harbours, I 
sounded over them, and can affirm the accuracy, speak- 
ing generally, of the plans sent to your Board by the 
trustees, with their letter of May 4 last. Both harbours 
have now a depth of 8 ft. at low water of spring tides 
over the greater part of the area, which can, in the 
present state of their walls, be deepened with safety. 

‘The only other work which I need refer to is the 
bridge across the river. This bridge, which has an open- 
ing span of 35 ft., has been executed in a satisfactory 
manner. 

***2. On the cost of the several works executed, and 
whether the cost has exceeded or been within the esti- 
mate, and the money judiciously expended.’ 

‘*In respect to the walling, the length of the new inner 
wall of the north pier being about 1450 ft., its cost has 
been about 11/. per foot run, exclusive of engineering. I 
estimated its cost in 1887, including contingencies, at 
11/. 10s. per footrun. The cost of the wall has therefore 
been rather less than my estimate. 

‘* As to the deepening, I stated in my report of 
1887 that the quantity of material which must be 
dredged to give the harbours a depth all over of 8 ft. of 
low water of spring tides would be 160,000 cubic yards of 
clay and boulders, which, the requisite plant being already 
provided, I estimated would cost, including an allowance 
of 15 per cent. for contingencies and engineering, 23,000/., 
or 2s. 104d. per cubic yard. According to my calcula- 
tions, the quantity removed from the harbours up to the 
present time has been about 130,000 cubic yards. The 
sum expended on this deepening is stated to have been 
17,355/. The cost per cubic yard has therefore been about 
2s. 9d., which again is less than my estimate, 

‘The bridge over the river appears to have been con- 
structed at about its estimated cost. 

‘Tt would seem, therefore, that the estimates I gave 
in my last report, which I should observe were much 
higher than those of the trustees, have not been exceeded ; 
and judged by my estimates, by the condition of the new 
walls, and by the depth in the harbours, the money laid 
out upon them has in my opinion been judiciously ex- 


nded. 

‘**3, On the further works which are stated to be neces- 
sary for the completion of the harbour, and as to the 
necessity and importance of all or part of such further 
works, and the order in which such works should be 
executed, and the cost thereof.’ 

“The principal works required for the completion of 
the harbours are the re-walling of the three faces of the 
jetty which separates the inner from the outer harbour, 
and of the south and west sides of the inner harbour, 
about 2200 ft. lineal in all, thecompletion of the deepen- 
ing of the harbours to 8 ft. at low water of spring tides, a 
small amount of re-walling at the end of the north pier, 
and a lighthouse at the end of the south pier. These 
works are estimated by the trustees to cost in the whole, 
on the basis of past experience and inclusive of 10 per 
cent. for contingencies, the sum of 29,640/. 

‘*But the trustees, though desirous to complete their 
scheme, do not ask for means to undertake the whole of it 
at once. 

“ They only put forward as urgent the re-walling of the 
west and north faces of the jetty, and of the south and 
west faces of the inner harbour—that is to say, the com- 
pletion of the re-walling of the inner harbour and of the 
passage leading into it from the outer harbour, together 
with the deepening which such re-walling will permit. 
They consider also as urgent the removal of some rock in 
the south-east angle of the outer harbour which inter- 
feres with the entrance to it from the sea, the completion 
of the end of the north pier, and the construction of a 
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none on the south pier. Their estimate for the 
whole of these works is 13,0701. 

‘‘In the present condition of the fishing trade the 
trustees are no doubt wise in not asking for means to 
complete the re-walling of both harbours at once ; and 
the works which they desire to execute now, completing 
as they will the quays and the deepening of the more 
valuable because more sheltered of the two harbours, and 
the perfecting of the sea entrance, are in my opinion 
undoubtedly those which should be executed first. 

In respect to the works included in the estimate of 
13,070/., it is proposed to take down both of the jetty 
walls, the lower parts of which are in bad condition, and 
to rebuild them on their present sites with a concrete 
base up to a little below low-water mark, and with Caith- 
ness stone masonry laid without mortar from thence to the 
level of the quay, like the new north pier wall. The 
walls on the south and west sides of the old harbour are 
not to be disturbed. But the south quay being very 
narrow is to be widened 10 ft. by a timber wharfing, and 
a row of sheet piling is to be driven at the foot of the 
west quay wall. By these means it is expected that the 
——— of the harbour may be carried up to the quays 
without danger to their walls. 

‘** As regards cost, experience shows, I think, that, in- 
cluding engineering and contingencies, the cost of the 
new walls ought not to be taken at less than 11/. 10s. per 
foot lineal of wall ; and the sea worm is so active at Wick 
that the sheet-piling at the foot of the west harbour wall 
ought, in my judgment, to be of greenheart, and not, as 
the trustees propose, of creosoted pine. Moreover, it is 
not absolutely certain that piling can be used, for if the 
clay on which the wall is built should turn out to be full 
of boulders, concrete and masonry may be necessary as 
elsewhere. Ishculd therefore estimate its cost, including 
contingencies, &c., at 6/. a foot run, instead of 3/. 10s. On 
the other hand, I think the sum the trustees take for the 
deepening of the harbours should be sufficient to complete 
that of the inner harbour, and to do nearly all that can 
be done in the outer harbour with safety to its older 
walls. I think also that all of the rock in the outer har- 
bour which is a danger should be removable for 1000/., 
and that the other works may be executed for the sums 
named for them. 

** My estimate, therefore, for the works now proposed 
would be 16,000/., or about 23 per cent. in excess of that 
of the trustees ; but the difference between our estimates 
is largely due to the omission from the trustees’ estimate 
of any allowance for contingencies and engineering, 
which seems unintentional, because they have allowed 
10 per cent. for Wyte gree only in their estimate for 
the completion of both harbours, vide their letter to you 
of May 4 last. 

**T shall observe upon the necessity for further works 
in treating the next head of my instructions. In respect 
to the order in which those which I estimate to cost 
16,000/. should be carried ont, I think that the comple- 
tion of the inner harbour should take precedence of the 
works in the outer harbour, and that, if any works are to 
be left out of the scheme, those of the outer harbour may 
be omitted with the least disadvantage. But in respect 
to those in the inner harbour I can only say that the re- 
walling would be useless without the deepening, and the 
voor aon impossible without the re-walling, and that 
both are so necessary in my judgment to the trade of the 
port, that I should hope that funds for the whole of them 
would be forthcoming. 

***4, As to the benefits to be derived from such works 
and the probable increase in the harbour revenue in their 
completion.’ 

‘The works already executed enable boats of the 
largest size to pass freely between the sea and the har- 
bours at all times of the tide, and in all weathers, except, 
perhaps, for a short time at dead low water of low spring 
tides. But at low water the boats can at present only 
0 up to the quay of the north pier, the wall of that quay 

ing the only one which has been yet rebuilt. They 
can only approach or leave the other quays for from six 
toeight hours at each tide, and have to lie aground along- 
side of them at low water, sometimes receiving damage 
from hanging on boulders. From these causes much of 
the work which has been already executed is only par- 
tially fruitful. Those now proposed, completing, as they 
will, the inner and more valuable of the two harbours, 
will, in great measure, though not altogether, remedy 
this — 

“*T have in previous reports enlarged on the value of 
the scheme on which the Wick altoues have been recon- 
structed. I need only say here that, in my opinion, but 
for the works which have been already executed, the 
fishing trade would not have ubiateined, itself at all at 
Wick during the depression which has for some 

ears attended it ; and the decay of the fishing trade at 

Vick means the decay of Wick itself. Moreover, the 
improvement of the port has not only been the cause of the 
retention of its herring fishery, but, in combination with 
the railway, has made the row very important white or 
winter fishery. It has also enabled the various other 
trades of the port to be carried on under more favourable 
conditions by the facilities it affords for steamers, many 
of them of considerable size, which have now completely 
taken the place at Wick of the sailing vessels of former 


days, and which entered the harbours no less than 272 | 


times in the year 1892 

‘The revenue which the proposed works will produce is 
of course speculative. All I can say is that, in my opinion, 
the bulk of the present revenue of the port is due to the 
improvements of the last ten years, and that it is reason- 
able to expect at least as good a result from the works it 
is proposed to execute as from those which have already 
been executed, because the whole of the works still to be 
executed will be direct producers of revenue. 

***5, As to the annual cost of the dredging necessary 











to maintain a depth of 8 ft. at low water in the portions 
of the harbour now proposed to be dredged.’ ; 

**T do not think the harbours are liable to deposit to 
an extent which will ever require for its removal a serious 
portion of their revenue. The only deposit which need, 
I think, be seriously considered is that which takes place 
during the spring of the year, in consequence of the then 

revailing winds, just inside the end of the south pier. 
if estimated the cost of removing this deposit in my 
report of 1887 at 150/. a year, and I find that the average 
cost since that time has been less. 

** Practically this deposit presents no difficulty beyond 
the necessity of watchfulness in the spring and timely 
removal, and I should not be surprised to find as time 
goes on that the sand pump dredger will take the place 
with advantage of the Priestman’s grab now used for the 
purpose ; but the cost of the removal is too small to justify 
a material expenditure in new plant and experiments. 

‘*T have only further to observe that I was glad to find 
that the trustees had found a hirer for the dredger which 
they purchased some years ago, and that there is good 
ground for thinking that this machine will prove a valu- 
able asset when the works at Wick are completed. 

‘*T return the papers sent to me with my instructions, 

‘*T am, Sir, yours very obediently, 
(Signed) ‘© A. M. RENDEL.” 





FEED-WATER HEATER. 
; To THE EprTor oF ENGINEERING. 
S1r,—With reference to the letter of Mr. C. Humphrey 
Gilbert in your issue of the 11th inst., and the question 
of economy of fuel or otherwise, and increase or decreace 


S.S. “NORTH ANGLIA” April Ith. 1889. 


TAKEN WITH HEATER WORKING. 
Steam 80/bs. Vac. 23%. Revs. 58. Mean Press. W2. LHP. 433 54. 
Weather Fine. 
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April 11th, 1889 
TAKEN WITH HEATER WORKING. 


Mean press.8:75 Vac. 23%. Revs 58. Wheel 2 turns shut in. Main stop 
valve 3 turns open. Intermediate & throttle full open Consumption 16°49 
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WITHOUT HEATER 
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of power from using feed-heaters, I do not either call in 
question or vouch for the ideal results said to be obtained 
by M. Normand, of Havre, but can eg | say that our 

Compactum ” system of taking steam from the boiler 
direct shows that a very considerable gain is attained, and 
this is proved by our having sold over 930 heaters of this 
type, fitted up in connection with every type of marine 
and land work. We have hundreds of reports testifying 
to this gain, accompanied by repeat orders. 

The trial of the heater in the s.s. Oriole shows : 

1, A working steam pressure available of 97 lb. with 
heater at work, as against a maximum attainable of 
92 Ib. without it, 





2. 354 revolutions per minute with, as against 34 revo- 
lutions without. 

3. 320 deg. Fahr. temperature of feed with heater, as 
against 140 deg. Fahr. when heater not used. 

4. Certainly less coal used. 

We have also diagrams, copies of which we inclose, 
taken from engines at sea, one day with and one day 
without heater, showing increased power when using 
heater, and at same time lessened coal consumption and 
better all-round results. 

With regard to the temperature of feed being neces- 
sarily limited, on our system it is entirely a question of 
first cost ; if the purchaser will pay for the machine, we 
will guarantee to supply one capable of raising the tem- 
perature of the water to within 5 per cent. of the tem- 
perature of the steam, and have done this in many cases. 

One other important function performed by our heaters 
is the satisfactory prevention of the passage of grease to 
the boilers, entirely stopping the injury caused by grease 
and the corrosive acids always accompanying it. 

Faithfully yours, 
JOHN KIRKALDY. 

49, West India Dock-road, London, 

August 14, 1893. 





THE INVENTOR OF GUTTA-PERCHA 
COVERED WIRE. 
To THE Evrror oF ENGINEERING. 

Sir,—The letter from Mr. A. Siemens in your issue of 
July 21 puts the facts at issue in a wrong and uncertain 
light, as the impartial reader of the correspondence will 
perceive. But the astounding piece of information that 
the patents mentioned by me “‘ have nothing whatever 
to do with the use of gutta-percha for insulating wires ” 
certainly demands correction. The facts are these : 

In 1845 Mr. Danchell applied for a Prussian patent for 
covering wire with gutta-percha, and made a machine 
which he worked before the Prussian Patent Commission, 
of which Mr. E. W. Siemens was then a member. 

On February 22, 1846, Bewley filed and thus published 
his British patent specification No. 10,825, which clearly 
describes a machine for making gutta-percha tubing and 
for covering tubing with gutta-percha, and which ob- 
viously can be used also for covering wire therewith. 

On October 27, 1848, Barlow and Foster filed and pub- 
lished their British patent specification No. 12,136, which 
descri and illustrates a machine for covering and 
insulating ‘‘ telegraph wires.” 

On March 3, 1849, Ricardo filed and published his 
patent specification No. 12,262, wherein is described the 
manufacture of ‘‘covering and insulating several tele- 
graph wires” at the same time with gutta-percha. 

On October 23, 1850, Mr. E. W. Siemens filed and pub- 
lished pk tent specification No. 13,062, wherein is de- 
scribed and shown a machine, professedly an improved 
one (being, in fact, an improvement on Bewley’s aforesaid 
machine), for covering telegraph wire with gutta-percha, 

I challenged Mr. A. Siemens to produce proof of Mr. 
E. W. Siemens having made a machine for covering 
wire with gutta-percha before 1847, in which year Mr. 
E. W. Siemens is stated to have done something in this 
connection, but no reply is forthcoming, but merely the 
vague assertion that he has claimed to be the first to 
suggest the use of gutta-percha for insulating wire. A 
suggestion is no invention. 

Yours obediently, 
Een Haun DANCHELL. 








SCREW PROPULSION WITH NON- 
REVERSIBLE ENGINES. 
To THE Eprtor OF ENGINEERING. | 
Str,—Kindly permit me to note that, it being lately 
necessary to dock the Petrel for ——- after many 
months’ service, my reversing propeller was then opened 
out, and everything connected with it was found in as 
good order and condition as when she was first floated. 
The screw continues to run very satisfactorily, and the 
craft can still be inspected by appointment. 
Your obedient servant, 
Rosert McGrasson. 
Selhurst, S.E., August 14, 1893. 








SHIPS’ RUDDERS, 
To THE EpItoR OF ENGINEERING. 

S1r,—I have read in your issue for last week the de- 
scription of H.M.S. Theseus, and also the account of the 
steering gear, The rudder is a beautiful instrument, 
and represents the evolution of long ages. The question 
will come to be asked, however, whether some classes of 
vessels have not outgrown it, hen single-screw ships 
are backed, the action of the rudder is more or less neutra- 
lised, and when twin-screw vessels are backed with both 
screws, the same evil is present. In ENGINEERING of the 
21st ult., you kindly inserted a short letter in which I 
suggested the use of hydraulic jets for manceuvring, 
with the retention of the screw for main propulsion. A 
ship with twin screws and four hydraulic jets, provided 
that the latter were sufficiently powerful, could be steered 
by a rudder of very manageable proportions. Would it 
be too bold to suggest the abolition of the rudder alto- 
gether? The use of hydraulic jets might have avoided 
the Howe, Utopia, and other disasters, caused by currents 
or low speed of ship. 


August 16, 1893. 


Yours faithfully, 
TEMERAIRE- BARFLEUR. 





A Mont Bianc OssErvatory.—An observatory is ap- 
proaching completion on Mont Blanc. It occupies an 
altitude of 15,781 ft. above the level of the Mediterranean. 
Its cost is estimated at 12,000/. 
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THE CYCLONE DISINTEGRATOR AND PULVERISER. 


CONSTRUCTED BY 
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seed | eae ier specu en ee 

In our account of the Royal Agricultural Society’s 
Show at Chester we called attention to the new form of 
mill now made by the Central Cyclone Company, Ltd., 
9and11,Fenchurch-avenue, London, We nowillustrate 
on this page, in Figs. 1 and 2a disintegrator, and in 
Figs. 3 and 4a pulveriser. The disintegrator is claimed 
to be the largest machine of that type ever constructed. 
The over-all dimensions are 7 ft. 6 in. by 6 ft. 3in. high, 
and its capacity varies from 5 to 7 tons ia hour, 
according to the fineness of the grist required. 

The spindle is of 3}-in. mild steel, and carries the 
cast-steel boss into which the grinding arms fit, the 
whole mass weighing 13 ewt. These grinding arms 
form the portions of the machine most liable to wear, 
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sary. The renewals are simply effected by disengaging 
the cotters which secure the arms, and are done in a 
few minutes without unshipping the mill. 

Six sizes of these machines are made, the smallest 
outputting 3 cwt. per hour, and the largest as stated 
above. The system is well known as attrition — 
ing, the work effected being due to the high velocity 
attained by the rotating star. The arms drive the 
material round at an enormous speed, and beat it 
between themselves and the hardened plates with 
which the sides and periphery of the mill are lined, 
until it becomes small enough to fall through the grat- 
ing at the bottom, when it escapes. 

An important factor in the construction of all 





and consequently renewals are from time to time neces- 


machines of high velocities is that of safety, and the 











rotating star in this case is obviously subjected toa 
high centrifugal stress. To eliminate any possibility 
of accident, the design is so carried out that the stress 
per square inch does not exceed 1.5 tons when the 
maximum load is applied. 

The bearings are specially constructed for the appli- 
cation of Straker’s patent automatic circulating and 
filtering lubricators, by which means the spindles are 
always flushed, a pint of good viscous lubricant sufficing 
for a week or more. 

The cyclone pulveriser (Figs. 3 and 4) made by the 
company is a machine working on the same principle 
with somewhat altered construction, and with the ap- 
plication of a separating hood and exhauster, instead 
of the circular top employed in the disintegrator. Its 
special use is the reduction of suitable solids to an im- 
— condition and grading at the same operation, 
without the use of any graders, sieves, meshes, &c. 

By its adoption, products are said to be obtained 
which, in the ordinary way, would be the result of 
levigation. The machine offers special facilities for 
its erection on the dustless system, the air generated 
by the exhauster returning through the truncated 
spout into the machine, where a strong induced suction 
facilitates the circulation. 

The principle of the separation hood will be easily 
understood by reference to the engraving. The grist 
is flung up within range of the exhauster, which sucks 
away all of the required size and weight, the residue 
falling on the incline, back into the machine chamber 
for further reduction. This process is continuous, and 
the high suction draught induced by the star keeps all 
passages clean, and, to a large extent, mitigates the 
objectionable clogging with damp substances. The ex- 
hauster discharges into any suitable chamber of sheet 
iron, steel, canvas, wood, &c., or a collector may be 
used. The speeds of these machines vary from 3000 to 
1200 revolutions per minute, and the destructive 
velocity attained is from 15,000 to 19,000 ft. per 
minute. 





INDUSTRIAL NOTES. 

Tue coal crisis still overshadows all other indus- 
trial questions ; indeed, to a large extent, all other 
industries are affected by it. Some persons had 
thought, and even predicted, that newer develop- 
ments would have been manifest ere now in con- 
nection with the strike. But none have occurred 
of a notable character. The course has been run 
much on the lines laid down at the Birmingham 
conference, with just those deviations which were 
expected by the trade union leaders, who were well 
versed in the tactics of labour disputes. The total 
number of men out is about equal to the first esti- 
mates—perhaps just a little over, because more of the 
Welsh miners have taken part in it than had been 
expected. But Durham and Northumberland stand 
precisely where they were. They gave forma] notice 
of an advance, which has been refused, but they will 
not strike under existing circumstances and con- 
ditions. A writer in the Newcastle Chronicle has 
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calculated the weekly cost and losses involved in the 
strike while it lasts, upon the basis of the number of 
pits idle, and of miners out of employment in conse- 
quence. This estimate was a good deal canvassed by 
the House of Commons in the lobbies and smoking- 
rooms, and the consensus of opinion on the part of 
coalowners and miners’ representatives, and others, 
was that the calculation was a good and proximate one, 
so far as the facts could be ascertained. The estimate 
is: Loss in wages to miners, 450,000/.; to coalowners, 
80,0001. ; to railways and canals, 145,000/. ; to ship- 
ping, 165,000/. ; to iron and steel works and factories, 
&c., 420,000/. ; to consumers of coal generally by rise 
in price, 250,000/. ; aggregate loss, 1,510,000/. weekly. 
To coalowners with stocks unsold at the date of the 
strike there would be a gain ; but in most cases the 
coal was sold forward under contract. The coal 
merchants will be the greatest gainers; they will 
benefit to the full extent of the enhanced price, and 
that, too, with no corresponding responsibility or 
future liability, So far, therefore, the miners’ strike 
has benefited just the class which owes them no allegi- 
_ ance, and provides them with no return in the shape of 
wages, except indirectly, as the vendors of the material 
brought to the surface, and to whom a rise or a fall in 
price at the pit is of little consequence, as they get 
their supplies at the lowest rates and sell them at the 
highest, the market price being regulated by them 
from day to day. 


For all practical purposes Durham and Northumber- 
land are in the same boat, They work together just as 
in the days of the National Union, before the federa- 
tion stepped in to disturb the harmony. Having 
joined the federation, they were bound to carry out 
the resolutions of the Birmingham conference in so 
far as giving in the notices of an advance in wages. 
This was done. Theadvance wasrefused. Then came 
the test question, Will they strike? The ballot 
which has been been taken settles that point : the men 
will not strike. So far the rift in the federation lute 
remains unrepaired. The men are not in a condition 
to fight, they know it, and they vote accordingly. 
Besides, the local conditions as to trade are not pre- 
cisely the same as in some other counties. A large 
proportion of the coal raised is exported. Another 
large contingent is sent to London as ‘‘seaborne coal.” 
Then those counties help to supply the fuel for the blast 
furnaces of Cleveland, All these local requirements the 
men have to consider, and they feel that they are not 
exactly in the same position as workers in other coal- 
fields, But there are two other facts which influence 
them, Their wages are higher, all things considered, 
than in other districts, because of the house rent and 
the free supply of fuel, so that even under the reduc 
tions suffered, they contend that they are not quite in 
the same conditionas South Wales, or even as Cumber- 
land, Then there is the other fear, namely, that if 
they came out at the present time they would have to 
return at a further reduction. The local facts convince 
them of this. 

In Cumberland the men are rather awkwardly 
situated, They had to suffer a reduction while and 
when they were members of the federation. The 
latter body did not uphold them very strongly in their 
resistance to the reduction. They did not attempt to 
put in force the rule upon which they now rely, 
in calling upon all miners to cease work in support of 
the federation programme. The Cumberland men are, 
therefore, timid in theiraction. Resides which the iron 
and steel works have been in a bad state from want of 
orders and of work, and, therefore, the local demand 
for coal is not great. They are, consequently, uncer- 
tain how to act. Meanwhile they remain at work, in 
spite of the resolution of the Birmingham conference, 

The Scottish miners seem to be in a fair way of 
getting out of the difficulty quicker and with more 
advantage than the miners in other districts. They 
had suffered larger reductions than most. The Scotch 
miners gave in their notices for an advance in accord- 
ance with the federation policy, and there were indi- 
cations that, in the event of a refusal to give the 
advance, they would strike. The result was that the 
coalowners in certain districs offered 6d. per day 
advance ; this the men thought insufficient, and de- 
manded Is, per day advance. At an informal meeting 
held in Glasgow at the close of last week, the em- 
ployers decided to give the Is. advance demanded, 
and it is anticipated that all the other districts will 
follow suit. In this case the men will continue at 
work, and those who had ceased will resume work at 
the advance. With the men at full work in Scot- 
land, Durham, Northumberland, and Cumberland, the 
coal scarcity will be averted, and the famine prices, 
which some thought would take place, will not follow 
the coal strike, as was anticipated. 

In the Forest of Dean the men seem to be in a quag- 
mire. They were the first to come out, and were 
supported by the federation. When the general strike 
took place there was a kind of understanding that the 
men would subsist. for the two first weeks without 
any strike pay. The Forest of Dean men did not 
bargain for this. No funds were sent to them 





for two weeks, and the men threatened to effect a com- 
promise in their own way on the best terms they 
could make. No decisive action was taken, and per- 
haps the threat will not be carried out, as strike pay 
begins this week. 

n the Yorkshire districts the men are loyally sup- 
porting the federation. Some 12,000 to 13,000 men 
employed at thirty-five Yorkshire collieries came out 
before the end of last week; their notices had not 
expired at an earlier date. Nearly the whole of the 
pits in the county of York are now idle, and the pay 
in the first week will amount to over 35,000/. for this 
county alone. Several of the colliery owners have 
appealed to the men to continue at work at the old 
rates of wages, but the men have refused. There is, 
however, a large number of non-union men, and their 
action will depend upon the attitude of the union as 
reg rds strike pay. 

‘he condition of affairs in South Wales is the most 
serious of all. The men are under contract, and yet 
many thousands of them have ceased work. It was 
thought that the recent small advance, if only 1} per 
cent., would induce the men to resume work, and the 
hewers would have done so, but the hauliers refused 
to work. The total number out in the valleys of the 
South Wales district exceeds 30,000 men, The acute 
divergence of the federation men and the sliding scale 
sections, as represented by Mr. W. Abraham, M.P., 
and Mr. Brace respectively, will account for the utter 
disorganisation of the men, and their refusal to obey 
the mandate of the union. The recent libel action, in 
which Mr. Brace was cast in 500/. damages to Mr. W. 
Abraham, M.P., has not mended matters, but the 
reverse. The fear now is that actions for breach of 
contract may follow, especially as some outrages have 
occurred at one or two of the pits, wagons and other 
things having been thrown down the shafts. This 
method of warfare will not help, but retard, a settle- 
ment. 

It was rumoured last week that defections among 
the coalowners would be likely to break the compact, 
and that a settlement might be expected. But this 
was regarded as improbable by the better informed 
on the subject. It is now proposed to suggest a com- 
promise by graduated reductions over a period of time. 
But the miners could scarcely agree to this, except by 
rescinding their conference resolution. The most 
likely compromise is that suggested by Mr. Pickard, 
namely, to return to work in all places where the 
25 per cent. is not insisted upon, and to stand out in 
all cases where the coalowner abides by his notices. 
This would materially limit the area of the strike, and 
be the means of securing support from those allowed 
to work for the benefit of those still idle. As a matter 
of policy, the mistake of the federation has been the 
resolve to call out all the men, whether the reduction 
is enforced or not. To fight Band C because you have 
a grievance against A is not tactical philosophy. It 
would not be tried in ordinary affairs, and in labour 
conflicts it is the least likely to succeed. Such a 
policy alienates public opinion, cuts off supplies from 
the parties engaged in the battle, and embitters the 
struggle all round. 

The engineering trades in Lancashire are disorganised 
somewhat by the coal stoppage, but in most cases the 
orders are not so pressing as to necessitate continuous 
work irrespective of cost. In some of the principal 
shops the supply of coal is tolerably ample, but it 
is uncertain as to the length of time that the miners’ 
strike will last. Boilermakers are well supplied with 
work, and would be fairly busy were it not for the fact 
that plates are not readily available, in consequence of 
the closing of some of the iron and steel mills. Ma- 
chine toolmakers are not so well off for work; the new 
orders are few and of comparatively small weight. 
Generally, the engineering branches are quiet, except 
in special cases, or where the firms have a world-wide 
reputation. The iron trade is slow and unsettled, 
buyers holding back, rather than sellers. Foundry 
iron is most in request just now. The steel trade is 
very slack, and in the manufactured iron trade little is 
doing, forges and mills doing next to nothing. The 
textile trades are rather slack just now, owing par- 
tially to the coal dispute, and partially to the usual 
summer holidays and excursions. 


The general condition of the engineering branches of 
trade appears not to be so good as it was, for the 
number out of work in the Amalgamated Society of 
Engineers increased by 659 during the month. The 
total number on donation benefit was 5611; on the 
sick list, 1668; and on superannuation allowance, 
2354; the total number in receipt of pay for those 
benefits being 9633, out of a total of 72,738 members. 
The cost of these benefits wasa trifle under Is. 4d. per 
member per week. The members are urged to be on 
the alert to find employment wherever they can for 
those unemployed, The state of trade is referred to as 
being depressed, but no reference is made to existing 
disputes in other industries as a contributing cause to 
that depression. The executive council have been in 
communication with the War Office authorities as to 





shorter hours of labour, the avoidance of discharges of 
workmen at this juncture, and other matters. It is 
probable that the eight hours system will be partially 
adopted. in some cases, on the lines of experiments 
tried elsewhere. But the Woolwich Labour League 
men protest against any decrease of wages in the event 
of shorter hours, so that the experiment will be confined 
mostly to the better paid artisan classes, and their im- 
mediate helpers, at least in the first instance. The 
American-Canadian Council report trade to have de- 
clined, the increase of out-of-work members was more 
than double that in the previous report. The Australian 
Council also report that trade is bad, more members 
being out of work than at the date of the last report. 
The Widows and Orphans’ Provident Fund appears to 
be prospering in connection with the Amalgamated 
Society of Engineers. The members only pay 14d. per 
week, and so far it is a voluntary levy ; but, if it suc- 
ceeds, it is probable that in the near future the society 
may make it part and parcel of the benefits of this 
many-sided institution, available for all the members. 
The general secretary was one of the delegates to the 
Zurich Congress, as a representative of the Parlia- 
mentary Committee. The council reports that the 
Ironfounders and the Engineers have agreed to co- 
operate where joint action is necessary. In thus 
working together for the general good they believe 
that the members will be benefited, and the organisa- 
tions strengthened all over the country. 


The Ironfounders’ report states that the general con- 
dition of trade has not been marked by any material 
change. But the improvement recently noticed has 
not been maintained, while in other cases trade con- 
tinues dull. But in shipping centres trade is reported 
to be considerably better, the prospects generally 
being brighter that they have been for some time past. 
As regards the trade position of the society, things are 
better, for there was a decrease of 160 in receipt of 
benefit. The total this month was 2464, as against 
2624 last month. There was an increase of six on 
donation, but on dispute pay there was a decrease of 
131, and on the other trade fund of 34. There was an 
increase of seven on superannuation, and a decrease of 
eight on the sick list. The total membership is 15,022, 
as against 15,268 at the end of July, 1892. Turning 
to the state of trade in the several localities where 
branches exist, we find that trade is slack to good in 
sixty places, having 7484 members; last month the 
same conditions existed in sixty-four places, but with 
only 7385 members, the change being trifling. In 
sixty-two places trade ranged from very dull to very 
bad, employing 7538 members ; last month the same 
conditions existed in fifty-eight places, employing 
7691 members. These figures shown no real improve- 
ment generally, only changing conditions. The most 
encouraging feature in the report is the fewness of the 
members, only seventeen in the whole society, out on 
dispute. The report states at some length the steps 
taken to bring about a mutual understanding with the 
Amalgamated Society of Engineers, and the resolution 
arrived at by the two executive councils. The arrange- 
ment does not involve any forward action, but may 
mean mutual action in case of any attack upon 
wages or hours of labour. The question of labour 
contracts by the Government is referred to, and the 
printing contract of the union is given in order to 
show that every careis taken to insure the trade union 
rate of wages, and hours of labour, as recognised by 
the London Society of Compositors. The names of 
the competing firms are given, the total amount of the 
tender, and the conditions attached thereto. The 
members are being urged by a well-known Sheffield 
member to erect trade halls in districts where the 
society is strong, as places of call for those in or out of 
work, for meetings, and the like. That the general 
strain on the society’s funds has been great during the 
last twelve months is evident from the fact that in July, 
1892, the total balance was 49,250/., whereas at the 
end of last month it was 40,039/., a decrease of 9211/., 
and that, too, with a higher rate of contribution. 


The Ironmoulders of Scotland have little to report 


by way of improvement in the state of trade. The 
number ‘‘idle” is large—larger than usual. The 
total number on idle benefit was 648 ; idle, but not on 
benefit, 468, or a total of 1116 out of 6132 members. 
But this season of the year is always a slack time in 
Scotland, and holidays are partly paid for by the 
union—that is, lost time beyond a certain wage. The 
out-of-work members are pretty evenly distributed 
over all the districts in proportion to the total num- 
ber, but in some districts the proportion is large. As 
a check to any sponging upon the funds, the names of 
the members in receipt of idle benefit are given in full, 
together with the number on the society’s books. The 
report gives a reprint of the Fatal Accidents Inquiry 
(Scotland) Bill, and expresses a hope that it will be 
amended in some particulars, and that it will then 
pass into law this year. 


As the time draws near for the assembling of the 
Trades Union Annual Congress, delegates are being 
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appointed, but it is thought that the muster in Belfast 
will not be equal to the aggregate number of the last 
three years. Most of the older unions will be repre- 
sented as usual, but the delegates of the newer unions 
will be fewer than they have been at recent con- 
gresses. The vast number of resolutions sent in is 
exercising the minds of the older hands; they 
cannot see how it is possible to discuss one-half 
of them in the course of a week. The way out 
of the difficulty will probably be that two or 
three subjects will take up the major portion of 
the time, and all the other subjects will be passed 
without debate, and be relegated to the Parliamentary 
Committee to carry out. 


Mr. Samuel Woods, M.P., is very irate at Mr. Glad- 
stone’s refusal to set apart a day for the discussion 
of the eight hours. He seems to forget that the 
Prime Minister has to consult a great number of other 
men besides the miners’ representatives, or such of 
them as are in favour of the Mines Eight Hours Bill. 
It would require a great amount of pressure to get a 
Saturday’s sitting, except for the formal business of 
the session, with the view of winding it up. And a 
Saturday’s sitting would not suffice for the Bill. It 
would take two or three days to get through Com- 
mittee at the least, perhaps more. 





THE CLEVELAND DISTRICT. 


On Recent Developments in the Cleveland Iron and Steel 
Industrics.* 


By Mr. JEREMIAH HEAD, Past-President. 
(Concluded from page 192.) 


Pyrometer.—The perfect control of smelting operations 
has hitherto been rendered impossible or difficult, for 
want of an instrument capable of indicating high tem- 
peratures with accuracy. Such an instrument can now he 
obtained in the Le Chatelier pyrometer, on which a paper 
was read before the Cleveland Institution of Engineers 
in November last (Proceedings 1892-93, page 25) by the 
Mayor, Mr. Charles Lowthian Bell. A thermo-electric 
couple of platinum and platino-rhodium wires is inserted 
permanently in the blast main or in any of the gas down- 
comers, and is connected by conductors with a galvano- 
meter placed in the manager’s office. The galvanometer, 
by means of a twisting mirror, causes a beam of light to 
fall upon a scale, from which the temperature is read off. 
Oa the improved plan devised by Professor Roberts- 
Austen, the beam of light, instead of falling only upon 
the scale, is caused to act on sensitised paper coiled on a 
clock-driven barrel. On this it traces a continuous curve 
recording autographically every change of temperature. 
A complete check is thus provided day and night upon 
the operations of the furnace-men ; and a clue may be 
obtained to the cause of troubles, and their remedy be 
facilitated, in a way which otherwise would not be 
possible. 

Slag Disposal.—In 1871 little had been done in the way 
of utilising any of the slag made in Cleveland, which now 
amounts to 3? million tons annually. Various unsightly 
mountains were being piled up on land dearly purchased 
for the purpose. The river improvements absorbed a 
certain proportion, and road-making and levelling up 
waste land a further quantity. On the completion of the 
South Gare breakwater, it was found absolutely necessary 
to organise a barge service, whereby the slag might be 
sent out to sea, in those cases where there were no other 
means for disposal. The slag balls, as then made, weighed 
from 2 to 4 tons each, and were naturally difficult to deal 
with. Various plans were devised for breaking them up 
to facilitate loading. But it has since been found better 
to adopt means by which the slag is never allowed to 
aczumulate in a heavy mass atall. Mr. Hawdon’s in- 
genious arrangement whereby the liquid slag is converted 
into solid shingle, and at the same time loaded up into 
trucks, has been recently brought before the Institution 
(Proceedings, 1892, page 70). By means of this plant, 
which is being extensively adopted, the removal and 
loading of the slag goes on continuously and automati- 
rs | at a cost of about 1.3d. per ton of slag removed, or 
2.8d. per ton of pig iron (ENGINEERING, vol. liii., page 243). 

Slag Wool.—Slag wool, with the invention of which 
Mr. Charles Wood’s name has always been associated, is 
still manufactured under his supervision at Messrs. 
Wilsons, Pease, and Co.’s works on a considerable scale. 
It is produced by blowing jets of steam across fine streams 
of molten slag as they issue from the furnace. The wool, 
which is really a matted mass of fine spua glass, is used 
for a variety of purposes, of which the one that is perhaps 
of most interest to engineers is as a non-conductor of heat. 
Mr. S. W. Johnson, Member of Council, locomotive 
superintendent of the Midland Railway, states that he 
has used it for several years on locomotive boilers with 
excellent results. The total quantity produced at the 
Tees Iron Works exceeds 1000 tons per annum. 

Paving Blocks.—About twenty years ago it was dis- 
covered by Mr. Woodward that blast-furnace slag run into 
an iron mould and then anne:led would make an exceed- 
ingly hard and tough block suitable for road paving, and 
much cheaper than setts of granite or other natural stone. 
The manufacture of these blocks is now carried on at three 
of the Cleveland smelting works, by the Tees Scoriz 
Brick Company, and has become one of the staple indus- 
tries of the district. Some only of the slag as it comes 
from the furnace is of suitable quality ; and therefore the 

* Paper read before the Institution of Mechanical 
Engineers. 





selected produce of five furnaces is required to produce a 


ey average of about 10,000 blocks. The total produce 
of the district is at present about 100,000 blocks per 
week, of a value of about 13s. per ton, or 75s. per 1 
blocks of ordinary size. The process of manufacture is as 
follows: The slag, when coming from the furnace of suit- 
able quality, is run into a bogie ladle. From this it is 
poured into cast-iron moulds secured to the periphery of a 
horizontal wheel. Each mould has a hinged bottom. 
The wheel is slowly rotated, and the bottoms of the 
moulds are released in succession. The blocks, molten in- 
side but chilled and solid at the surface, drop upon a soft 
bed of granulated slag, and are quickly removed and 
stacked in an annealing stove. When full, the doors of 
the stove are closed, and the blocks are allowed to anneal 
themselves without any extraneous heat. In about eight 
hours the doors are opened, and the blocks gradually 
withdrawn. They are then fit for use. Without annealing 
they would soon crumble to pieces from internal stresses. 
The waste, owing to unsuitable slag and other difficulties, 
averages 30 per cent. of those cast. About twenty different 
sizes and shapes are made to suit customers’ requirements. 
The blocks are in great demand for street paving, not 
only locally, but also in many foreign towns where they 
can be cheaply conveyed by water. They find their way 
even to Canada. The cost of paving with them, exclusive 
of ee and freight, varies from 23. to 3s. 7d. per square 
yard. 

Hydraulic Cement.—Among the uses to which Cleve- 
land blast-furnace slag has been recently applied, the 
manufacture of hydraulic cement ought to be mentioned. 
The fact that slag contains all the elements of a good hy- 
draulic cement, except that there is a deficiency of lime, 
was long since noticed ; and many experiments ave been 
made by Mr. Charles Wood, Mr. J. E. Stead, and others, 
to ascertain whether it could be manufactured into this 
useful material. The construction of a pier near the 
Skinningrove Iron Works afforded recently an excellent 
opportunity of putting the idea into practice. Mr. T. C 

utchinson, the managing director of the works, aided 
by Mr. W. Kidd, his engineer, succeeded in carrying 
the manufacture to complete success. The pier was 
constructed of concrete walls made of slag cement and 
backed up with slag rubble. Although these works are 
situated on an unprotected part of the coast, the owners 
have been able, since the construction of the pier, to ship 
their produce as easily as if they had been situated on the 
banks of the River Tees. Slag cement is made by running 
a stream of slag into water, whereby ‘‘slag sand” is 
formed. The latter, after being dried, is pulverised by 
millstones, and then introduced into an iron barrel on 
gudgeons, containing a number of iron balls. Lime, 
which has been previously slaked and dried, is added, and 
the barrel is rotated until the ground and mixed contents 
resemble fine flour, and are capable of passing through a 
sieve containing 180 wires per linear inch without leaving 
a residue of more than 10 to 15 percent. This fine powder 
is slag cement. Its analysis does not differ greatly from 
that of Portland cement, except that it has more alumina 
and silica, and less lime. Its present cost is about 25s. per 
ton, or rather less than Portland cement. Test pieces, 
composed of three parts of: sand to one part of cement, 
have, after standing a month, a tensile strength of 361 Ib. 
per square inch. It has a remarkable power of setting 
quickly under water. 

Pavement Flags.—Another industry which has sprung 
up in the north-east district in connection with the utili- 
sation of slag is the manufacture of artificial pavements. 
Twenty years ago natural flag-stones from Caithness and 
elsewhere were almost universally used for side-walks, and 
Yorkshire landings from Bradford for railway platforms. 
All that is now altered. For railway platforms, cement 
concrete, which may or may not have slag or slag cement 
in its composition, is used with excellent results; and 
similar pavements are to some extent used in this and 
other towns for side-walks. But the manufacture of arti- 
ficial flags is, to a great extent, an industry peculiar to 
this district. They are made about 24 ft. square by 2 in. 
thick, in suitable moulds, from ground slag mixed with 
Portland or slag cement as previously described. Insome 
cases the top surface is composed of the residue from 
the manufacture of annealed slag blocks, which, it is 
claimed, is harder and more durable than concrete made 
from other materials. After being moulded, the flags 
are stacked for some weeks before they are fit for use. 
Pavements made from artificial flags are far moresmooth, 
level, and uniform than those made from natural flag- 
stones, as will be s:en by anyone who inspects the pave- 
ment surrounding the Middlesbrough Town Hall. 
Although this has been in use for several years, there is 
no sign of deterioration, especially of that lamination 
through wet or frost which is so destructive to the ap- 
pearance and utility of natural flags. Concrete in sepa- 
rate flags is less likely to crack, and is more easily ad- 
justed in case of subsidence, than where large areas are 
covered without subdivision. The cost per square yard 
is now about 3s. 8d. 

Finished Iron.—The finished iron trade in this dis- 
trict, as already shown, has been steadily diminishing 
since 1872, owing to the almost comp!ete supersession of 
iron rails and of iron ships and boilers by those con- 
structed cf steel. It is still a debatable question whether 
this supersession will continue further or not. The 
superiority of steel in the way of strength, ductility, and 
homogeneity is so universally recognised, that it is not 
likely to be to any considerable extent ousted by its old 
rival, wrought iron. But the latter has some undeniable 
physical advantages, besides being still rather cheaper 
than steel. It is more easily welded; and it does not be- 
come corroded so rapidly in positions where protection by 
paint is not easily maintained. The former advantage is 
probably the reason why it continues to hold its own in bar 
mills; forcountry blacksmiths, the principal users of bariron 





in all countries, will have what they can readily weld. The 
latter advantage accounts for its persistence in roofing 
sheets and in plates intended for the internal parts of 
ships. Although 94 per cent. of the ships now built are 
nominally of steel, iron is still preferred and used by 
many builders and owners for internal parts, such as 
deck plates, bunkers, engine and boiler seatings, floors, 
bulkheada, &c. In some of these parts no reduction in 
thickness is allowed by Lloyd’s Committee for using 
steel ; and, therefore, the lower price of iron tells in its 
favour, as well as its less liability to corrosion. For these 
reasons iron bar and plate mills still exist, although in 
diminished numbers; and they seem likely to continue 
for some time to come. 

The puddling processes and the appliances used therein 
remain almost exactly as they were in 1871. Numerous 
improvements have been devised and tried, but they 
generally led to difficulties with the operatives, and were 
ultimately abandoned. An important advance in the 
manufacture of finished iron has been made by the intro- 
duction, or rather development, of separate blooming mills. 
A finishing mill formerly received a pile direct from the 
heating furnace, and after numerous passes produced a 
finished bar or plate. This occupied the whole mill a 
considerable time for a small produce. Re-heating was 
usually resorted to for heavy sections after the first few 
passes ; but, nevertheless, the same mill or train did all 
the reducing. Separate mills are now employed for the 
earlier passes. Such mills can bloom a far greater weight 
of piles in a given time than can a finishing mill if so em- 
ployed; and the finishing mills, being confined to their 
own proper use, become able to turn out a much larger 
tonnage. Separate blooming mills are usually made 
capable of receiving piles of much larger sectional area 
than were formerly dealt with. By this means the pro- 
portion of scrap iron contained in the pile can be increased, 
and the total requisite improvement in quality can be ob- 
tained by more abundant work on the iron, rather than 
by costly mixtures in the puddling furnace. Thus the 
productive power of finishing mills has been largely in- 
creased, ont the cost of production lessened, without any 
deterioration of quality. 

Mill Engines.—In the plate mills of the district great 
advantage has also been obtained by the use of more 
peutentel euaiaie than were formerly thought necessary. 
One of these, designed by the author and constructed by 
Messrs. Westgarth, English, and Co. in 1885, is working 
a plate mill at Messrs. John Hill and Co.’s Works, the 
production of which averages 750 tons per week. It has 
a single cylinder, 48 in. in diameter and 54 in. stroke, 
both cylinder and covers steam jacketed, works with a 
pressure of 60 lb. per square inch, and is fitted with an 
automatic variable expansion gear and with a steam- 
actuated starting gear.” 

At the Bowesfield Iron Works a powerful reversing 
engine, with two 36 in. by 42 in. cylinders and geared in 
the proportion of 3 to 1, was constructed to the author’s 
design by Messrs. Miller and Co., of Coatbridge, in 1888, 
for the purpose of driving a heavy plate mill and separate 
blooming mill. In this case the plate mill was driven 
from one end of the second motion sbaft, and the bloom- 
ing mill from the other. In handling the engine, prefer- 
ence was always given to the plate mill, and the blcoms 
were put through the other mill just as opportunity arose. 
Experience showed that neither mill interfered with the 
other in the least. The advantages of separate blooming 
were therefore obtained without a separate engine or 
attendant. On the starting of this reversing engine the 
make of the plate mill rose from 300 up to 570 tons of 
finished plates per week. + 

Other improvements have been made in finished iron 
mills, such as larger and more powerful shears, capable 
of cutting up to 14 in. and even 2in. thick, and having 
gaps as deep as 30in. The meg of double-cylinder 
reversing engines to plate shears, of sufficient power to 
cut any thickness without the aid of a flywheel, has been 
a further advance; also the employment of steam 
winches for hauling the plates about on the cooling 
floors, and of similar apparatus for turning them over for 
examination, and for charging piles into, and drawing 
them out of, heating furnaces; and the use of lamps on 
the ‘‘ lucigen” principle, to facilitate shearing by night. 
All these improvements have had a share in cheapening 
the production of wrought iron, and in enabling it to 
resist extermination by the ever-increasing competition 
of steel. 

Corrugated Sheets. —The manufacture of galvanised cor- 
rugated sheets was introduced into Middlesbrough about 
three years ago by Messrs. R, P. Dorman andCo. Some 
difficulty was at first encountered in obtaining the 
requisite skilled workmen; but now theyare able to make 
corrugated sheets of a quality equal to those produced in 
Staffordshire and South Wales. The output of this firm 
is about 200 tons rer week, all of which finds a ready 
market in India, China, the colonies, and elsewhere. 

Steel Manvfacture.—By far the most important addi- 
tion to the industries of Cleveland since 1871 is the 
manufacture of steel. As already stated, this ad- 
mits of four divisions, namely, the Bessemer and the 
open-hearth acid processes, which deal with heratite pig 
iron made in the locality from Spanish ore; and the 
Bessemer and the open-hearth basic processes, which deal 
with special pig iron containing a considerable proportion 
of impurity, and made from local ores and cinders. In 
the two acid processes, the conversion of the pig iron into 
steel takes place in vessels or hearths having silicious or 
acid linings. In the two basic processee, the linings are 
composed of lime, magnesia, or other basic material. 
Although open hearth basic furnaces have been tried in 
the district, there are none in operation at present. This 


* The Engincer, May 6, 1887, pages 349, 352, 360, 
+ Ibid., February 15, 1889, page 144. 
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process, therefore, cannot as yet be considered of practical 
importance here, although it might become so at any 
time, were there anything to interfere with the supply of 
hematite ore from Spain. : 

The favourable position of Cleveland for the importa- 
tion of Spanish ore has naturally led to the development 
of the acid processes far more than of the basic. In 
Germany, on the other hand, which is not so favourably 
situated for obtaining hematite ore, the basic processes 
have been relatively far more developed. There are those 
who think that we in Cleveland have been less wise than 
our German competitors in this respect, for our own steel 
trade is not self-contained, whilst theirs isso. But, how- 
ever that may be, we have at present only two works 
where the basic process is in operation, namely, the North- 
Eastern Steel Works, and Messrs. Bolckow, Vaughan, 
and Co.’s Eston Steel Works. Both of these establish- 
ments have been constructed since 1871. Their finished 
products consist of rails, steel sleepers, tin bars, blooms, 
and billets. Messrs. Bolckow, Vaughan, and Co. have 
appliances for working on all four processes, but at pre- 
s-nt are confining themselves to the Bessemer acid and 
Bassemer basic. The North-Eastern Steel Company use 
the Bessemer basic process only. 

Mixing and Desulphurising.—At the Eston Steel Works 
the combined mixing and desulphurising apparatus, first 
introduced by Mr. J ey 73 Massenez, of Hoerde, has 
recently been adopted by Mr. David Evans. Two mixers 
have been erected, each capable of holding 120 tons and 
together of dealing with the make of four blast furnaces, 
or about 2000 tons of pig iron per week. The pig iron is 
of ordinary Cleveland quality, containing not more than 
14 per cent. of silicon and an average of 1 per cent. of 
manganese, which, however, is concentrated mainly in 
the product of one furnace. The principle acted upon is 
that the iron sulphide in the pig iron is decomposed in 
the mixer by the manganese, producing manganese sul- 
phide, which flows off in the slag, and leaving metallic 
iron free from sulphur. Analyses show that rails made 
by the Bessemer basic process from Cleveland iron so 
treated cannot practically be distinguished from those 
made by the Bessemer acid process from Spanish hema- 
tite ore. Inasmuch as it costs 50/. to line a Bessemer 
basic converter, it is, of course, important to make the 
linings last as long as possible; and by the use of low 
silicon pig and subsequent desulphurisation, Mr. Evans 
has succeeded in obtaining fifty blows per lining, as 
against thirty formerly. A mixer has also been erected 
at the North-Eastern Steel Works. 

A prccess has been devised by Mr. E. H. Saniter, of 
Wigan, for effecting desulphurisation by introducing into 
the receiving ladle 25 lb. of calcium chloride and an equal 
weight of lime per ton of pig iron. Experiments on this 
process have been tried at the Newport Iron Works, but 
so far it has not been incroduced commercially into this 
district. 

It would be superfluous to dwell on the Bessemer pro- 
cesses, acid or basic, as they are so well known. It may 
be mentioned, however, as one of the staple industries of 
the district connected with the manufacture of steel, that 
Messrs. Bolckow, Vaughan, and Co. now produce exten- 
sively at their Middlesbrough works ferro-manganese and 
spiegel-eisen, importing the requisite manganese and 
+ ccna, ores from the Caucasus, Levant, and else- 
where. 

Reca: burising.—Mr. J. H. Darby’s interesting process 
of seneyee eneee | steel by dissolving therein powdered 
carbon obtained from anthracite, gas carbon, or other 
sources, has been adopted to some extent in the Cleve- 
land steel trade. Should the basic processes extend, this 
invention will no doubt come still more into use. At 
present, however, the bulk of the steel made being by one 
or other of the acid processes, there is no difficulty in 
obtaining the requisite percentage of carbon, without any 
special introduction of that element. 

Basie Slag as Manure.—The slag resulting from the 
Bessemer basic process has been proved to possess valu- 
able qualities as a manure, owing to the large percentage 
of phosphorus which it contains, As a tetra-basic phos- 
phate of lime, in which form the element is present, it can 
be readily assimilated by plants, provided the slag is 
ee sufficiently fine. 

Vorks a large milling plant has been erected, in which 
the whole of the slag, amounting to 25 per cent. of the 
total weight of steel produced, is ground / edge-runners 
or other means, until about 83 percent. will pass through 
a sieve of 120 wires per linear inch. It has been found 
by experiment that the efficiency of the manure is not 
increased by —s it finer than this. Any small frag- 
ments of steel which may have become mixed with the 
slag are removed by magnets. The manure contains 
from 17 to 20 per cent. of phosphoric acid, 50 per cent. of 
lime, and 14 percent. of iron oxides, together with smaller 
quantities of other ingredients. Exhaustive experiments 
have been made with the manure in this and other coun- 
tries. It has been found most effective when mixed with 
other nitrogenous manures in the proportion of 4 to 1, 
and when 5 cwt. of the mixture is used per acre. It is 
then about equal to superphosphate in beneficial effect. 
At the price of 27s. per ton it commands a ready sale. 

Heating Furnaces for Stcel Ingots —In furnaces for 
heating steel ingots, an improvement of great importance 
has recently been made by the adoption of so called ver- 
tical furnaces. These seem to be a development of Mr. 
John Gjers’ “‘soaking pits,” wherein the internal heat of 
semi-solidified ingots was utilised by placing them ver- 
tically in firebrick pits, until an average temperature 
suitable for rolling was attained. The modern vertical 
ingot-heating furnace resembles a group of such soaking 
pits, with additional facilities for heating the charge ex- 
ternally. For this purpose producer-gas is usually, 
though not of necessity, employed. The vertical furnace 
has the advantage that a powerful overhead crane is 





easily applied for charging and withdrawing the ingots, 
and another smaller one for removing and replacing the 
covers. A pair of hydraulic radial cranes are sufficient 
for twenty or more pits, if the latter be arranged in a 
circle around them. No manual labour is necessary 
beyond controlling the cranes, adjusting the lifting tongs, 
and occasionally removing accumulations of flue cinder. 
The larger crane is sometimes a steam traveller, in which 
case it can act for an unlimited number of pits. The 
new vertical furnaces at Messrs. Dorman, ng, and 
Co.’s works, and also those at the Eston Steel Works, 
have been made on the regenerative principle, whereby 
much higher temperatures than ordinary are attained, 
with consequent saving of time. In these furnaces the 
its communicate with one another, forming one large 
Coes chamber. The direction of the flame is reversed 
half-hour. } 
hen first the steel trade was introduced into the north- 
east district some years ago, it became obvious that much 
heavier weights in the way of ingots would have to be 
dealt with than had previously n necessary in the 
way of piles or blooms. The plan most in favour at first 
was to bring lines of railway into and throughout the 
works, using thereon locomotives and bogies or self- 
moving cranes. By means of these, ingots, slabs, and 
blooms could be taken from the furnaces to the mills, 
while the same appliances could also be utilised in charg- 
ing and drawing. ‘This plan is still much in vogue, 
especially where the works have not been originally laid 
out for steelmaking, and where the route from the fur- 
naces to the mills is long and circuitous. In such cases 
narrow-gauge railways with miniature locomotives are 
found very convenient, because of the small space 
they occupy and the sharp curves which they admit of. 
In modern works, especially designed for steelmaking, 
the tendency is so to lay them out that hydraulic cranes 
and live rollers perform all the necessary moving of 
heavy weights. This is best accomplished by placing 
the vertical furnaces, cogging mill, hot shears, heating 
furnaces, finishing mill, and saws as far as possible in 
series, so that the pieces run in a straight line, or nearly 
so, from the ingot-heating furnace to the loading bank. 

Cogging and Finishing.—Cogging and finishing are 
now almost invariably done by powerful reversing engines, 
on the plan first adopted thirty years ago by Mr. John 
Ramsbottom, Past-President. In cogging and plate 
mills gearing is always used. Finishing mills for rails 
or section bars are worked direct. In the earlier days 
the finishing engines had a millon each side. This plan 
is still occasionally adopted, but in that case the mills 
are worked alternately and not simultaneously. While 
one mill is working, the rolls are being changed at the 
other. For every mill to have a pair of engines exclu- 
sively to itself when working, is the system which has 
slowly been evolved. 

No reversing rolling mill engines in the north-east 
district are compound, nor are any condensing. Though 
hunting gear is sometimes applied to the reversing appa 
ratus of the larger engines, it is seldom, if ever, used for ex- 
pansive working, notwithstanding the importance of 
saving steam where raised in coal-fired boilers. It is a 
rather curious circumstance that half-a-century ago large 
rolling mills were almost always driven by condens- 
ing engines worked to some extent expansively. Now 
such engines are all non condensing, and for the most 
part work almost non-expansively. This seeming retro- 
gression is held to be justified by the intermittent 
character of the work, the necessity for frequent reversals, 
and for applying maximum power at starting, whatever 
the position of the cranks. The desirability of sim- 
plicity in all relling mill machinery is also generally 
pleaded. The employment of a separate condenser and 
air pump, for the use in common of all the engines in a 
mill, has often been suggested. Hitherto the plan has 
not been carried into effect, because of the relatively 
large quantity of cooling water which is required to 
maintain a continuous vacuum under intermittent con- 
ditions. A plan for working reversing rolling mill 
engines to some extent expansively was submitted by 
the author to the Cleveland Institution of Engineers 
in February last (Proceedings, February 20, 1893, page 
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At the North-Eastern Steel | 121) 


Steam Pressure.—The pressure of steam adopted in 
steel works is from 801b. to 100]b. per square inch, 
instead of 35 to 60 in the finished iron works. Lancashire 
boilers are now almost oa used, and the plain 
cylindrical and Rastrick types will soon be things of the 
yast. Mechanical stokers are increasingly in favour, 

ing much more regular in action and generally more 
manageable than the human variety. 

Hydraulic Power.—Hydraulic power, for which the 
accumulator pressure is usually about 700 Ib. per square 
inch, is being more and more used. Besides being em- 
ployed for lifting oranes and converter gear, it comes in 
well for balancing the top rolls in cogging and roughing 
mills, and for holding and measuring blooms at the hot- 
slab shears. It has also been applied with remarkable 
success for tilting the ingots and slabs in cogging mills, 
for reversing cylinders, and for testing machines. Atthe 
Britannia Works a triple cylinder hydraulic straightenin 
machine for heavy work, a hydraulic coupling jack, an 
various other hydraulic tools are in daily use. 

Hot-Slab Shears and Hydraulic Fo:ging.—Only six 
years ago it was the custom to hammer steel ingots, and 
then cut them with a knife to the various weights neces- 
sary for making plates. This somewhat slow and clumsy 
process had the disadvantage that the blooms could not 
be made of the exact weights required. Consequently 
there was risk of rejection from being too small, or of 
waste from being too large. All this has now been done 
away with by the hot-slab shears and the hydraulic stop- 
apparatus first perfected by Mr. J. Hartley Wicksteed, 
Member of Council, and now almost universally adopted. 


It was a long time before it was clearly proved and 

enerally admitted that cogged steel ingots would pro- 
a as reliable plates as those which had been ham- 
mered. ‘To this day there is here and there an ardent 
champion of hammering as against cogging, and among 
the South Wales tinplate makers there are still some 
who will pay more for tin bars which have been ham- 
mered than for those which have been cogged. In the 
north-east district, however, there is no longer any ham- 
mering except in the manufacture of forgings, and even 
here the tendency is to sabstitute hydraulic forging 
presses. 

Cogging Mill fur Platcs and Steel Sections.—Only a short 
time ago, plates were made at some works from shallow 
flat ingots passed only through the roughing and finishing 
rolls of a plate mill. Experience has shown, however, 
that in order to obtain the requisite quality in the finished 
plate, it is necessary to reduce from a large ingot, which 
necessitates the use of a separate cogging mill. Plates 
for ships, boilers, bridges, &c., would not otherwise stand 
the somewhat rigid tests to which they are now subjected 
by public authorities, nor could the quality be kept uni- 
formly good. Not only so, but it has been shown to be 
poor econonsy to use the plate mill for reducing from the 
ingot. The addition of a good cogging mill enables a 
plate mill to double its output, besides improving the 
quality. A production of 100 tons per shift, or 1000 tons 
per week, is now not an uncommon average performance 
for a single steel plate mill, and as much as 1340 tons 
have been turned out in a week. 

The earlier steel section mills were not aided by a 
separate cogging mill. The ingot was put in at one end 
of the train, and the finished angle or other section 
brought out at the other ; but this required considerable 
time. Now the cogging is all done elsewhere. Conse- 
quently the output of the finishing mill has been largely 
increased. The further advantage has been gained that 
the ingots can all be cast of one size, or of a very few 
sizes, and these very large. And as the blooms can be 
cut to any weight, the lengths issuing from the finishing 
mill can be varied, and the waste from crop ends reduced 
toa minimum. Three-ton ingots for section mills and 
four-ton for plate mills are now usual sizes. 

Steel Melting Furnaces.—The open-hearth melting fur- 
naces employed in the north-east district, which produce 
the bulk of the steel here manufactured, differ but little 
from the type devised and perfected by the late Sir Wil- 
liam Siemens, Past-President, except that there has been 
a tendency to increase their capacity. A 30-ton furnace 
is now quite common, while there are some as large as 50 
tons; 40 tons capacity is a convenient size. Although 
for the most part they are acid furnaces, they could easily 
be altered to basic whenever circumstances might neces- 
sitate that change. 

Gas Producers.—In the manufacture of gas for meltirg 
furnaces, iron-cased producers of the Wilson or Ingham 
types, or modifications thereof, have almost entirely 
superseded those of the original Siemens pattern. In 
sme cases the ashpit is filled with water, and the casing 
is carried down below the level thereof, so as to form a 
water seal. All the ashes dropping from the fire-grate 
fall into this water, and are raked out occasionally from 
two pockets in the ashpit on opposite sides, through the 
water seal. It is claimed that this obviates the necessity 
for stopping for that peters and makes the action of 
the producer practical y continuous. The supply of air 
for combustion is brought into the sealed ashpit by a pipe 
leading from a steam-jet injector. 

Steel Foundries.—No account of the iron and steel 
industries of the north - east district would be complete 
which omitted to mention the steel foundry trade that 
has sprung up during the last few years. There are four 
steel foundries in active operation—namely, those belong- 
ing to Messrs. John yea and Co. at Wolsingham, 
the Darlington Forge Company at Darlington, Messrs. 
William Shaw and Co. at Middlesbrough, and Messrs. 
Sutherst and Southorn at Guisborough. The first was 
established about 1862 by the late Mr. Charles Attwood. 
It is an extensive establishment, producing steel castings, 
forgings, machined work, and quick-firing and Norden- 
felt guns up to6in. calibre. Propeller blades, dredger 
buckets, anchors, stern and rudder posts for ships, crank- 
shafts, locomotive driving-wheels, shot and shell, are 
also made there. The Darlington Forge is an important 
concern engaged on similar but less various work. 

At Middlesbrough the only steel foundry is that carried 
on by Messrs. William Shaw and Co., Mr, Shaw having 
been for many years manager at Wolsingham. At this 
foundry the usual charge consists of 10 per cent. hematite 
pig iron, and 90 per cent. steel scrap. The castings con- 
tain from 0.16 to 1.5 per cent. of carbon, and withstand a 
tensile stress of from 26 to 35 tons per squareinch. The 
softer qualities in their unannealed condition will extend 
18 percent , and bend double round a bar 1 in. in diameter. 
Mr. Shaw claims to be able to make castings without 
blowholes, and has abandoned annealing except where 
specified, believing it unnecessary if the metal be of proper 
composition, 

In conclusion, I desire to tender my best thanks to the 
many owners of works, engineers, and others, who have 
kindly aided me with information, and so facilitated my 
attempt to lay before you some account of what has been 
done towards the development of the Cleveland iron and 
steel industries during the last twenty years. 





_ Frencu Coat Imports.—The quantity of coal imported 
into France in the first quarter of this year was 2,122,140 
tons, as compared with 2,113,490 tons in the correspond- 
ing period of 1892, and 2,234,099 tons in the correspond- 
ing period of 1891. In these imports English coal figured 
for 1,084,841 tons, as compared with 1,153,033 tons and 
1,094,262 tons respectively. 
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ON THE ELECTRIC LIGHT OF 
LIGHTHOUSES. 


Expcriments made by the Lighthouse Department or 
ance. 
By ANDRE BLONDEL. 

(Continued from page 146.) 
IIT.—Continvovus CurRRENT DYNAMOS: THEIR PRO- 
PERTIES AND THE RESULTS THEY GIVE. 

In order to construct a machine with two fixed régimes 
say of 25 and 50 amperes, we may adopt either a winding 
with two distinct circuits, capable of being used sepa- 
rately or together, or a sin:ple winding, altering the 
current either by means of the exciting current or by the 
introduction of a resistance in the circuit. The pro- 
yerties of the machine and the choice of the system to 
* adopted depend essentially on the method of ex- 
citing. 

ant wiend Dynamos.—Exciting in shunt is produced, 
as we know, by the aid of a circuit of fine wire wound on 
the electro-magnets and connected either to the brushes 
or to the terminals of the machine. The shape of the 
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characteristic is in some respects of advantage ; on short 
circuit the intensity, far from becoming dangerous, is 
reduced to zero; as a consequence there is no pulling up 
of the motor at starting. But it is difficult to realise in 
the normal régime the desired slope without approaching 
too near the limit of demagnetisation ; it is then almost 
a necessity to employ in addition a small rheostat. 

A trial of a machine of this type was made at the 
lighthouse establishment in 1892 with the current of 25 
amperes. The working was satisfactory, arheostat being 
added; but the machine became unexcited too easily, 
especially when the light was started.+ It has, therefore, 
been put aside provisionally. But we shall see later on 
— some modifications, this type may become 
useful. 

Serics Dynamos.—The windings of the electro-magnets 
are, as we know, traversed by the main current itself, 
and the characteristic at the terminals of the dynamo 
rises, starting from a point near the origin, to a certain 
maximum M, which it attains with a rapidity so much 
greater as the magnetic circuit is more permeable ; 
then it falls with a rapidity so much greater as the re- 
sistance of the windings of the electro-magnets and 
armature is greater. The steadiness of the arc requires 
that the machine should be made to do work in excess of 
its maximum, that is to say, with the electro-magnets 
saturated. The magnetic reaction of the armature being 





* Paper read at the International Maritime Congress, 
London Meeting. 

t The lighting was only successful when very quickly 
performed ; it involves a knack of which the attendants 
would not on all occasions be masters. 
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fairly constant, the slope of the curve at the terminals 
of the arc may be said only to depend on the total re- 
sistance of the metallic circuit. It matters little, then, 
whetber this latter is put altogether into the machine, or 
lies partly outside in a resistance. 

To this resistance a value may always be given sufii- 
cient to obtain the steadiness of the arc. The reactions 
of the lamp on the motor are of no importance, for the 
power E x I of the machine increases continuously with 
the current, which satisfies the condition laid down above. 
Magnetisation can always be easily effected by bringing 
the carbons into contact. 

This handiness and regularity have long ago caused the 
series dynamo to be adopted with success for the may on 
of individual arcs with fixed current. It isin this form 
that the first machines have been constructed, especially 
those intended for the lighting of projectors for military 
and naval purposes ; whenever they have been abandoned 
for these latter, the chief reason has been the desire to be 
able to feed several arc lamps, and even incandescent 
lamps, at one time. 

Exciting in series, however, has various disadvantages. 
First of all, the efficiency is of necessity bad, by the very 
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France* under the direction of Inspector-General Bour- 
delles, with the aid of a new Jenes machine, specially 
made for the service by MM. Sautter, Harlé, and Co., 
embodying important improvements over the old types, 
in particular a better efficiency and a moderate intensity 
on short circuit ; the corresponding power, however, re- 
mained excessive, and it was necessary to have recourse 
to the artifice of the antomatic coupler. 

The makers had reduced as much as possible the sec 
tion of the iron of the electro-magnets and the resistance 
of the magnetic circuit by the use of a very narrow air 
gap and of large surface, in order to obtain very rapidly 
the magnetic saturation. They had also reduced the ex- 
penditure in the exciting circuit by giving a large section 
to the copper wire on the electro-magnets. The resist- 
ance of the electro-magnets might have been increased, 
moreover, without inconvenience, since it was necessary 
to add a resistance coil in the circuit. 

To obtain with this machine the two currents of 25 and 
50 amperes, the windings of the electro-magnets were 
arranged in two separate bobbins, so that by the aid of 
a special commutator they could be grouped as desired 
in series for the 25-ampére current, or in parallel for the 50. 
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circumstance of the steadying resistance; it matters not 
whether this is within the machine or outside of it; if it 
absorbs for example 15 volts (which is a minimum) and 
the are 50, the electric efficiency could not exceed 
3 = 0.77, and as a matter of fact, the Foucault currents, 
hysteresis, friction, &c., bring it dcwn to less than 0.70. 
In the second place, exciting in series gives, on short 
circuit, too great an intensity, and is often dangerous to 
the machine, At the same time the power absorbed may 
be sufficiently great to pull up the motor as by a brake, 
at every accidental short circuit, and even on lighting of 
the arc, which is almost equivalent to a short circuit. 
Finally, every interruption of the arc interrupts the regu- 
lation of the arc-lamp and ay aps the machinery, 
at the same time that it causes the motor, suddenly left 
without load, to race. To mitigate these two last incon- 
veniences an automatic coupler is used, which closes the 
circuit through a resistance equal to that of the arc, but 
this contrivance, easily capable of getting out of order, 
complicates the installation without insuring safe 
working. 

These serious inconveniences have hitherto rendered 
abortive the various attempts made to introduce into 
lighthouses series machines. At the Lizard epeore 
Siemens dynamos, adopted in 1879, have had to be quickly 
replaced by De Meritens magneto machines in conse- 
quence of deterioration in the armature and the commu- 
tators, arising from too powerful currents. More thorough 
experiments, carried on for a year in 1886 at May Island 
(Scotland) with the co-operation of the Brush Company, 
have also yielded no results, which seems to be due partly 
- the machine and partly to the arrangements of the 
amp. 
The question has been taken up again quite recently in 





I Single Light. 2 Double Lights. 


The number of ampere turns of the exciting current re- 
mained thus the same in both cases, and consequently 
also the electromotive force induced. If the internal 
resistance of the armature is neglected compared with that 
of the electro-magnets, the pressure at the terminals ought 
to have been the same in both cases. In fact, the compensa- 
tion was not perfect, and had to be completed with the help 
of the resistance. Fig. 4, on page 143 ante, represents the 
external characteristics AB, CM, taken at the terminals 
of the machine. We see that the slope was insufficient, 
especially with the 25-ampére current, without the resist- 
ance, which absorbed about 10 volts. The apparent 1 
was then from 0.42 to 0.60. In these conditions the s i- 
ness of the machine and of the lamp described above, 
taken together, was still insufficient.t It was neces- 
sary, besides, in order to bring the carbons together 


* The Central French Administration had already (in 
1881), under the direction of M. Allard, made some experi- 
ments on the Gramme dynamo. In spite of its inconve- 
niences this machine was superior to the machine of the 
Alliance, and would, perhaps, have been adopted if the 
machine of Méritens which had just been invented had 
not shown striking superiority to it. One of these 
dynamos, preserved in the Dépét des Phares, had been 
constructed specially in view of the service, and could 
furnish two currents by means of a change of coupling 
in the armature. It exhibits in a striking manner all the 
inconveniences above enumerated, and would very likely 
have caused many difficulties in the service. — : 

+ The lack of sensitiveness of the lamp is easily explained 
hy the fact that its relay is wound asa shunt, an arrange- 
ment which would only properly suit a more inclined 
characteristic. 




























































































224 


ENGINEERING. 


[Auc. 18, 1893. 








in case of extinction, to employ an automatic coupler, 
closing the circuit through a sufficient resistance to main- 
tain at the terminals the 55 to 60 volts necessary to bring 
the relay into play. To obviate these inconveniences the 
winding in simple series had to be abandoned in favour 
of the partial compound winding of which we shall pre- 
sently speak. 

Compound Dynamos for Constant Potential.—Compound- 
ing consists, as is known, in adding to the series exciting 
coil of the electro-magnets a shunt winding of fine wire. 
In this way we may obtain, by progressively increasing 
the shunt winding, characteristics ending at the same 
short circuit point C (Fig. 4), but rising more and more 
with the smaller current. In most industrial applications, 
and also now in the navy, the design is made such that 
the curve shows a considerable portion of its length almost 
horizontal, and that consequently the machine furnishes 
a constant potential within the limits of its use. Experi- 
ments were undertaken in the Lighthouse Department 
in 1890 on a constant potential machine by Messrs. 
Sautter, Harlé, and Cc. The three currents could be ob- 
tained from the same machine without any change except 
in the resistance of a rheostat placed in the circuit; the 
constant pressure being in fact 70 volts, it was sufficient, 
in order to bring the pressure at the terminals to 50 volts, 
to intercalate the resistances 

20 


= % ohms . 20 ohms; 7; = ino ohms, 


ri = 95 50 


giving as slopes figures approximating to those indi- | 55. 


cated above. The loss of efficiency outside the arc 
in the three cases, allowing 45 volts at the arc, is always 

volts _ 0.36. This solution is simple 
7 70 volts : 
in appeerenen, but it is not a better one than the series 
machine with equal steadying resistance in the main 
circuit; it requires slso a supplementary expendi- 
ture for exciting the fine wire circuit. It has been 
definitely abandoned because of the danger of short cir- 
cuiting. 

Dynamos Partially Compounded,—In place of complete 
compounding, it is better to employ a partial compound- 
ing. This has been done by MM Sautter, Harlé, and 
Co. with a series machine, whose results have been given 
above.* They have replaced a part of the thick wire 
circuit by fine wire, as the Table below indicates : 

Data of construction of dynamos by MM. Sautter, 
Harlé, and Co. Vag compounded : 

Armature: Wire, 2.5 millimetres; 300turns ; R = 0.129 
ohms. Soft iron core :Exterior diameter, 292 millimetres; 
internal diameter, 295 millimetres. 

Electro-magnets: Shunt wire, 1.8 millimetres; 4800 
turns; R = 2lohms. Series wire, 5 millimetres; 574 
turns on the two magnet bobbins; R in series = 0.48. 

Section of iron cores, 117 square centimetres ; air gap, 
6 millimetres. Induction in the armature, 16,100c.g.s. ; 
in the electro-magnets, 16,800 c.g.s. Field within the 
pole pieces, 3000 c.g.s. Efficiency of the machine alone : 
at 25 amperes, 67.5 per cent.; at 50 amperes, 75 per 
cent. 

The characteristic at 25 amperes and 650 revolutions is 
represented comparatively by the curve DF in Fig. 4 
(page 143 ante). The curve obtained is seen to be sensibly 
greater than before the compounding. It is for that pur- 
pose that the fine wire has been placed in shunt to the 
terminals, and that the speed has been increased so as to 
give 65 volts on open circuit, instead of the 55 volts anti- 
cipated by the makers; the excess of voltage (8 to 10 
volts) is absorbed by a resistance, 

Tu order to produce at will currents of 25 and 50 am- 
peres in each machine, the two thick wire windings need 
only be coupled, either in series or parallel, by means of 
the commutators of the switchboard (Fig. 9), giving, of 
course, in each case a different value to the resistance of 
the rheostat. To get an output of 100 amptres, the two 
50-amptre dynamos are coupled in parallel. All these 
operations are carried out by the aid of three levers 
alone, which actuate all the switches at once. Thanks to 
this arrangement, the extreme complication of the switch- 

rd does not trouble the attendants. 

The experiments carried out with this machine in 1892 
at the Lighthouse Establishment have yielded fairly satis- 
factory results ; they will shortly be recommenced at the 
lighthouse of La Heéve. 

But two important disadvantages are now recognised in 
the use of these machines : 

1. The somewhat excessive power which they always 
absorb on short circuit ; 

2. The rather poor efficiency of the machine, and of its 
steadying resistance, taken together. 

Admitting, in fact, that the resistance absorbs 8 volts, 
the efficiencies given in the preceding Table should be re- 
duced to 0.58 and 0.65; this last figure is less than that 
actually obtained with magneto machines. 

Possible Improvements.—In spite of the perfect manner 
in which the Sonegoiag machines have been constructed, 
they have only attained their steadiness by the aid of a 
somewhat considerable resistance of the series circuit and 
of a complete saturation of the electro-magnets. It seems 
that the same result might be arrived at in a more econo- 
mical manner by effecting a partial compounding in the 
inverse sense—that is to say, by adding to a shunt 
machine a number of coils in series, just sufficient to pre- 
vent its becoming d etised and to allow of its start- 
ing ; in this way a very inclined characteristic would be 
obtained analogous to that of a constant current machine, 
with magnets not much saturated, and consequently with 
a higher efficiency. This might probably reach 70 per 
cent. with 25 ampéres, and 80 per cent. with 50 amperes ; 


the same—viz., 





* The external appearance of the machine is represented 
by Fig. 5; the elevation and section by Fig. 6. 





a machine of this kind would, moreover, embody all the 
desiderata previously mentioned.* 

The two currents could be obtained either by the aid of 
a circuit with two armatures, or by a modification of the 
existing current in shunt or series. In the latter case the 
characteristics would be analogous to those of Fig. 7. 


III.—Uskr or ALTERNATE CURRENTS. 
Srcrion I.—Properties and Effects of the Alternate Current 
Are. 

Constitution and Properties.—The arc produced by 
alternate currents results from a transport of carbon, no 
longer continuous and constant, but variable and alter- 
nate.t At the same time that the direction of the current 
changes, the arc is extinguished in a more or less gradual 
manner.t This extinction is not perceptible to the eye 
above a frequency of 40 per second ; but, below this value, 
it grea a barely perceptible twinkling. As it is diffi- 
cult to obtain alternators of small power and of slow 
speed giving a high frequency, we should be content with 
a frequency not much larger than this minimum. It will 
be seen later that no inconvenience arises from this in 
—— of the intrinsic brightness. 

o produce an alternate current arc with a frequency of 
50, the minimum pressure of about 25 volts need only be 
attained or surpassed during a fraction of the alternation 
of something like half ; the average pressureis then lower 
than that for the continuous current arc. A lighthouse 
arc requires, length and intensity being equal, an alternate 
current of 45 volts instead of a continuous current of 50 to 


The true power (P) expended in an alternate-current 
arc is always less than the apparent power(EI). The 
ratio of these two quantities, according to numerous 
measurements which I have made with the help of the 
wattmeter, or - means of the periodic curves, stands on 
an average at the following figures for arcs whose fre- 
quency is 50: 


Coefficient 
Are. of Power, 
P 
EI 
Steady and silent ... oe .. 0.90 to 0,95 
Noisy and unsteady (with a sepa- 
ration of 2to 5 millimetres)... 0.85 ,, 0.90 
Hissing and striking 0.75 ,, 0.80 


Conditions of Steadiness.—The steadiness of the alter- 
nate current arc requires, in addition, that the available 
electromotive force employed should be sensibly superior 
to the difference of potential at the terminals, either 
because the arc behaves during each infinitely small 
period of time just like a continuous-current arc, or because 
after each extinction an increased pressure is necessary to 
relight the arc. Numerous experiments have shown that 
for alighthouse arc of 25 amperes and 45 volts with hard 
carbons, such as those described later on, it is necessary 
to have at command an induced electromotive force of at 
least 60 volts. 

In order to bring back the pressure at the terminals of 
the lamp to 45 volts, a resistance is no longer interpolated, 
but self-induction, which, while giving more elasticity to 
the arc, does not absorb energy. This being so, there is 
nothing to prevent the — of an electromotive 
force of 75 to 85 volts, and obtaining by this means ex- 
ceptionally steady arcs, which relight of themselves when 
they are blown out or extinguished. 

Distribution of the Light.—Thanks to the form of the 
points of the carbons, the light can be directed almost 

ually to all parts of the lenses in contradistinction to 
what occurs in the case of continuous currents. The 
form of the curve of light distribution given by M. 
Allard§ is onl 5 gunners to ares of very small length. It 
would probably be suitable to thearc light of St. Cathe- 
rine (Isle of Wight), the separation in which is not more 
than 4 millimetre, and the pressure only from 35 to 38 
volts. With an arcso short, almost always on the point of 
sticking together, the surfaces of maximum brightness are 
almost completely shaded by the carbons, and it seems 
hard to believe that the highest efficiency could be 
realised in this way, as some have asserted. 

In France it is preferred to employ a genuine arc, with 
a pressure of 45 volts, corresponding to a separation of 
4 to 5 millimetres for the current of 25 amptres, and ex- 
posing the bright surfaces. The part played as a lighting 
agent by these is then shown by the curve of light-distri- 
bution, which assumes the appearance of a butterfly 
(Fig. 8), giving maxima in directions having an inclina- 
tion of 45 deg., the superiority of which over the hori- 
zontal intensity becomes more marked as the separation 
is made greater. 

Intrinsic Brightness.—It would seem that the maximum 
intrinsic brightness ought to be less than in the case of 
the continuous current arc, since each surface only acts as 
a positive pole during one alternation in every two, and 
even less, and can thus cool during the remainder of each 
period. As amatter of fact, this is the case with arcs of 
very small intensity (8 to 10 amptres). But in those of 
25 amperes and upwards, the period of extinction being 
very short, and each crater being smaller than the average 
intensity would require, the measurements made with 





_* The only difficulty would be to insure the magnetisa- 
tion, considering the great resistance of the shunt and 
the small value of the series winding. The sparks from 
the brushes would be easily avoided by the use of the 
“Manchester” type with divided electro-magnets. 

+ In the first ‘‘ Alliance” machines the currents were 

rectified by the aid of a commutator; the arc was not 
then alternate, but simply intermittent. 
_ = Acomplete study of these phenomena will be found 
in two other works—‘‘Lumitre Electrique,” vol. xlii., 
Dec., 1891 ; vol. xliii. Jan., 1892, &e. 

§ “ Memoire sur les Phases Electriques,” Plate I., Fig. 4. 





the Le Chatelier pyrophotometer at a frequency of 50 
have not shown any appreciable difference. The maxi- 
mum brightness does not even vary to any extent with 
the intensity or with the separation. ut the same 
reservations as in the case of the continuous current, 
must be made as far as the average brightness is con- 
cerned. 

Practical Effect with Different Currents.—To appreciate 
the ultimate effect in the optical apparatus, we come back 
then once more to the question of occultations. The bi-focal 
arrangement devised by a scan ag Bourdelles, 
which consists in placing the focus of the dioptric drum 
(Fig. 1, e 144 ante) at the centre of the incandescent 
part of t a carbon, and the focus of the catadioptric 
rings at the centre of the incandescent ~ of the upper 
carbon, theoretically allows of nearly all the focal rays 
of the apparatus passing by the surfaces of maxi- 
mum brightness. But in practice this maximum 
efficiency is not realised, owing to inevitable occul- 
tations, and to an effect analogous to that already pointed 
out in the case of continuous currents. The power of 
the pencil still increases with the intensity of the current, 
as is shown by the following Table, which I borrow from 
the paper already quoted, only adding the column of true 
efficiencies :* 











Diameters Appa- | Carcels. 
ofthe Ampéres. Volts. rent on | of Zen” | “eacy 
Carbons. Watts. Candles. W: ra 
| 
10 25 45 1125 | 1070 | 1,200,000 | 1120 
16 50 45 2250 2140 | 1,800,000 840 
25 100 45 4500 | 4275 2,300,000 512 


| | 

The explanation of this phenomenon might be sought 
in the same causes as in the case of continuous currents. 
However that may be, as the luminous power only in- 
creases slightly in comparison to the expenditure of 
energy, there could be no advantage in going further in 
this direction, and it would be preferable, in accordance 
with the curious observation of M. Bourdelles,+ to unite 
several lights of small intensity in separate lenses. 

However, if we have to employ later on lenses of 
greater diameters (3rd, 2nd, and 1st order), the period of 
brightness being less than the maximum time o: percep- 
tion, all the light would be utilised ; and even admitting 
that the brightness would remain the same, there would 
be an advantage in increasing, within certain limits, the 
power of the arc. 

Choice of Carbons, Diameter, and Separation.—For the 
same reason as with continuous currents, we employ the 
hardest possible carbons. The specific resistance of 
** Carré” carbons, which give excellent results, increases 
with the diameter ; it may be estimated on an average at 
7000 to 8000 microhms. The smallest admissible dimen- 
sions, and consequently the most satisfactory, are indi- 
cated in the preceding Table. They correspond to cur- 
rents of 0.315, 0.25, and 0.24 ampéres per square milli- 
metre. 

This current density might be further increased, and 
consequently the diameter diminished, by the employ- 
ment of carbons lightly coated with copper (;5 nil. 
metre), so that the melting of the copper may not produce 
“~ accidental shunt circuit, followed by extinction. 

he arc cannot be made longer than 10 to15 millimetres 
without producing a large flame. Geometrically it 
appears sufficient to oe the parts raised to the 
maximum brightness until the distance is equal to half the 
diameter of the terminal faces, or about a quarter the 
diameter of the carbons, that is to say, to 6 millimetres 
for arcs of 100 amperes. The two foci of bi-focal lenses 
being at 1 centimetre apart, we are thus assured that the 
focal rays pass through the incandescent portions. The 
corresponding pressure, which is about 45 volts, has been 
allowed for all the currents in order not to complicate the 
service whilst realising the maximum power of the De 
Méritens machines at the speed of 550 revolutions. To 
determine directly the best distance between the carbons 
a series of experiments should be made with the same in- 
tensity of current. The measurements made on this 
point at the Lighthouse Department (France) have 
only availed to establish that in bi-focal lenses, and with 
magneto machines, the actual currents were higher than 
those that would be obtained by increasing the separation, 
as the following Table shows : 














| 
szio | | Electric Power. | Fy 
seis} s | g |—— 2 | 3 
1 i @ = » | on S 
20! Sk | a i ae £o | 2 
Baice, 6 | 2) erie a | ae 
a3 las | & | & rent. — ae | es 
mm. | mm. ampéres| volts | | 
16} 5 | 50 45 | 2250 | 2140 | 1,925,000 900 
1666h6U16 | lO | 50 2250 2140 | 1,140,000 | 532 
10 4 / 2 45 | 1125 | 1069 | 1,110,000 1032 
10 6 28 | 47 | 1080 | 1026 | 1,014,000 | "980 
10 8 | 19 | 52 988 | 939 720,000 | 771 
' 1 ' 





But these conclusions would not necessarily apply to 
different types of machine or optical apparatus. 
(To be continued.) 





GERMAN PatEents.—The German Patent Office received 
last year 13,126 a plications, and granted 5900 patents, as 
against 12,919 applications and 5550 patents in 1891. It thus 
appears that 55 per cent. of all the applications on which 
fees had been paid were rejected. 


* These figures have no concrete meaning, they are 
merely averages. 
_t See ‘ Notice sur les Appareils présentés & l’Exposi- 
tion de Chicago,” page 74. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1888—1888. 

The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Spectjication is 
not illustrated. 

Where Inventions are communicated from abroad, the Names 
é&c., of the Communicators are given in italics. 

= of Specifications may be obtained at the Patent Office 

le 


Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 


specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent — of oprosition to the grant of a 
Patent on any of the grow mentioned in the Act. 


MACHINE TOOLS, SHAFTING, &c. 


15,492. H. H. Lake, London. (J. F. A. Hiper and A, 
Jacobson, Hamburg, Germany). Lubricating Machinery. 
[6 Figs.] August 29, 1892.—This invention relates to a method 
of lubricating machinery intermittently with the aid of the elec- 
tric current by utilising the property of the latter of causing the 
heating of the conductor through which it flows at points where 
the resistance in the conductor exceeds a certain amount. In 














1$492. 


single lubricating receptacles, filled with pasty grease, are 
arranged bodies, consisting of a material adapted for conduct- 
ing the electric current, the two ends of the body being joined to 
the conducting wire ddl. The body differs from the conducting 
wire in offering so much more resistance to the current that the 
latter in its flow through the body causes it to be heated. (Ac- 
cepted July 5, 1893). 


STEAM ENGINES AND BOILERS. 


7279. K. Goldsdorf, Vienna, Austro - Hungary. 
Compound Locomotive Engines. [7 Figs.) April 8, 
1893.—This invention has for its object to provide means for 
starting compound | tive engines in whatever position the 
cranks may be. The slide valve face of the low-pressure cy- 
linder is constructed with two ports a in communication with 
the main steam pipe, and so arranged that during the ordinary 
operation of the engine they remain closed by the action of the 


Fig.1. 
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slide valve of the cylinder, but when the point of cut-off is 
exceeded they are alternately opened so that steam is admitted 
to that port of the low-pressure cylinder which corresponds to 
the desired direction of motion, the engine being thus started 
by the low-pressure piston alone, and when the counterpressure 
exerted on one side of the high-pressure cylinder is overcome 
by steam admitted on the other side, and the port @ has been 
closed, the engine can be started by the high-pressure piston 
alone. (Accepted June 28, 1893). 


12,286. G. Edgar and J. Saxton, Sheffield, Yorks. 
Automatically Re ting the Supply of Air to 
Steam Boiler, &c., Furnaces. [4 Figs.) July 2, 1892.— 
The objects of this invention are to provide means by which the 
admission of air to furnaces may be automatically regulated, more 
particularly during and immediately after the operation of firing, 
so as to insure combustion and abatement of smoke, also at the 
same time to provide an arrangementso that when the apparatus 
has once been properly set and adjusted, the operation of firing can- 
not be performed without the apparatus being brought into action. 
An opening is provided for the passage of air inthe lower part of the 
bridge below the firebars of the furnace, this opening being fitted 
with a door which can be opened and closed by a rod brought to 
the front of the furnace. e end of this rod is connected to a 
lever fixed to a shaft placed across the lower part of the furnace 
front. On this shaft two levers are fixed, the first of which is 
actuated by a corresponding lever attached either to the firedoor 
or to the hinged bolt of the firedoor, so as to allow of the latter 
being partially opened to examine the fire, but not sufficiently to 
allow of firing without these levers coming into contact, so that 
when the firedoor is fully opened for firing, the levers cause the 
shaft to turn and open the door in the lower part of the bridge, 
and at the same time a connecting-rod attached to the second 
lever on the last shaft is set in motion and actuates a beam com- 
municating with the regulator. The regulator consists of a 
cylinder fitted with a bucket provided with a valve, the rod 
of which is attached to the beam. This cylinder is filled 


with a liquid such as glycerine, and a port is provided 
from the top to the bottom, cocks Lage attached on this 
passage between the top and bottom of the cylinder, by 





which the area through which the fluid has to pass can be varied 
according to the time which the regulator is to occupy in its 
action. (Accepted July 5, 1893). 


21,436. F. O. Ruppert, Chemnitz, Saxony. 
Mechanical Stoker. [4 Figs.] November 24, 1892 —This 
invention relates to apparatus for supplying fuel to boiler, 
&c., furnaces. B is a hopper containing the fuel which is to 
be introduced into the furnace. Next to and between it and the 
furnace is the compartment A, containing the feeding roller 
g and the shovel b. The feeding roller g is formed with projec- 
tions by which the fuel is fed forward upon the rotation of the 
roller. The shovel } consists of a bar attached by arms }! to the 
shaft a. The fuel hopper B is provided with a flat door e, and the 
compartment A witha flap door f, through which the attendant 
removes cinders. To prevent the fuel being thrown about un- 
necessarily, a varying speed of rotation is imparted to the shaft a, 
to which the shovel is secured, so thatit attains its maximum speed 
at the moment the fuel is discharged from the shovel. This 
varying speed is obtained by providing the shaft a with a crank t, 
the pin of which, i, slidesin a crank h, secured to the driving 
pulley s or to its shaft R. This shaft R is supported by a lever & 














pivoted at S, sothat the operative length of the crank h may be 
altered by moving the lever kas desired. Anarm nis attached 
to the lever k by a movable socket by which the operative length 
of the lever k is altered and the crank h influenced. The other 
end of the arm » is attached to a disc/, which serves as a crank- 
wheel with an adjustable pin, this crank being also variable 
within certain limits, and having its effect upon the lever k and 
the crank h. When the pulley S or the shaft R is rotated, the 
shovel shaft also revolves, owing to the engagement of the slotted 
crank h with the pin of the crank t. The speed of rotation of the 
crank ¢ and the shaft « is, however, varying, the greatest speed 
being attained when the cranks are in the position (Fig. 2) when 
the crankpin 7 is at its greatest distance from the centre of the 
driving shaft R. When the cranks are in their diametrically 
opposite positions the speed of the shaft a is at its minimum, as 
in this case the pin 7 is at its nearest to the centre of the shaft R, 
and is consequently driven by a very much shorter crank. (Ac- 
cepted July 5, 1893). 

15,508. H. W. Widmark, Helsingborg, Sweden. 
Valve Moti for St » * es. [4 Figs.) 
August 29, 1892.—This invention relates to valve gear in which 
the valve — is moved by a lever connected by a link to a 
slot link block and by another link to the crosshead of the 
piston-rod, the slot link receiving its motion from the piston-rod. 

















The connecting-rod and slot link D are connected by a lever F 
jointed to the former at N, a short link I connecting the centre 
M on the slot link arm H toa point intermediate in the length 
of lever F ; the vertical distance from M to N remaining constant 
in all positions, and the angularity of the link I compensating 
that of the lever F. (Accepted July 5, 1893). 


17,833. R. Thornewill and A. Davies, Burton-on- 
Trent, Stafis. Winding Engines, (2 Figs.) October 6, 
1892.—This invention has for its object to provide a method of 
cutting off the steam and allowing for expansion in winding, &c., 
engines, where the speed rapidly increases from zero, and where 
it isdesirable to work expansively at an early portion of the stroke 
whereas the maximum power is required at the start. Pivo 

to the steam valve-rod A is a bellcrank lever B, the short arm of 
which is pressed by a spring C. D is an actuating lever ona 
short shaft d mounted on a fixed pedestal. Working free on this 





axis dis acamG. The governor H is linked to the cam G by 





rods. One arm of the trip lever B is arranged so as, under 
certain conditions, to come in contact with the surface g cf 
the cam G. K is a hard level toe-piece on lever B, and M is a 
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Fig.?. 











second similar toe-piece on lever D, the sides of these levers at L 
being made sloping. The trip lever B is further provided with 
a hardened surface J, where it bears upon the valve-rod A. 
(Accepted July 5, 1893). 


15,069. M.C. Drory, Marseilles, France. Boilers. 
(5 Figs.) August 20, 1892.—This invention relates to multitubular 
boilers having horizontal and vertical tubes and b respectively, 
completely inclosing the furnace and forming a combustion cham- 
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ber, the products of combustion passing through the cluster of 
vertical tubes ¢ into a smokebox e! placed at the front, the tubes 
being connected to each other by means of screw threads, short 
tubes being expanded in them, so that a tight joint is provided. 
(Accepted July 5, 1893). 

14,145. J. Proctor, Burnley, Lancs. Mechanical 
Stokers, [5 Figs.) August 5, 1892.—This invention relates to 
mechanical stokers for steam boiler furnaces, in which a radial 
shovel is employed for throwing the fuel into the furnace. A 
shovel box @ and shovel } about 4 in. or 6 in. wide are employed, 
an opening c c' being made on each side, so that the stoker can 





at any time inspect and trim the fire, these openings being pro- 
vided with doors d. The spreader is composed of two angular 
plates joined together at their lower edges, and extending up- 
wards, inwards, and away from each other towards the top, so 
that the fuel will be distributed equally over both sides of the fire 
and cffer little resistance to the passage of the fuel. (Accepted 
July 5, 1893). 


13,717. M. H. Robinson, Thames Ditton, Surrey. 
Cut-Off Gear of Steam Engines. [4 Figs.) July 27, 1892. 





—The object of this invention is to enable the point of cut-off to 
be automatically varied in single-acting engines described in 
Patents Nos. 13,769 of 1884 and 1852 of 1885. The valve A works 
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ina steam chest B to which steam is admitted by the pipe C. 
One of its edges works to and fro over a port which communicates 
with the ee D leading into the cylinder E. The valve A is 
connected by a rod to an eccentric controlled by the governor so 
as to vary the travel of the valve and cause it to cut off steam 
either earlier or later in the stroke as required, the eccentric 
als) causing the valve to open at the proper periods for admission. 
The valve F which works inside the hollow piston-rod G is used 
solely as an exhaust valve. At the bottom of the stroke the valve 
F rises above the lower edge of the ports H, and allows the steam 
which is on the Pg side of the piston to pass through them and 
the ports I to the lower side during the upstroke of the engine. 
(Accepted July 5, 1893). 


MISCELLANEOUS, 


11,500. J. Keeling, Stanhope, Durham. Brake 
Apparatus for Travelling Cranes, &c. [4 Figs.) June 
20, 1892.—This invention relates to brake apparatus for the 
wheels of travelling cranes, which can be applied whatever posi- 
tion the crane is in. A long steel rod a is furnished at one end 
with 9 small wheel ) carrying a handie c near its outer end, by 
which the rod can be turned. This rod passes through a bearing, 
and is screwed at its other extremity so as to engage with the 





















screw-threaded end of one arm of a bellcrank lever, the other 
arm of which is pivoted to a connecting-rod, the end of this rod 
being secured to a platfurm supported by two standards on the 
under frame of the crane. From the centre of this platform and 
extending downward underneath the frame is a long rod, the free 
extremity cf which is pivoted to one arm of a belicrank lever 
which actuates a set of toggle levers, by which the brake shoes 
are applied to the wheels as in a locomotive. The brake can be 
worked by steam. (Accepted June 21, 1893). 


9312. W. P. Thompson, Liverpool. (Z. Nivhof, 
Tacoma, Pierce, Wa aot S.A.) raising Sunken 
Vessels. [3 Figs.) May 9, 1893.- This invention relates to 
means for raising sunken vessels, and comprises an air bag pro- 
vided with a T-coupling, one of its branches having a cut-off ard 
means for attachment to the pipe E, its other branch being pro- 
vided with a pressure gauge, so that the attendant under water is 
enabled to regulate the pressure of the air in the bag. The tube 





coupling F (Fig. 2) is provided with three cocks /, f1, /2, and the 
pipe Eis connected to one of the branches of the coupling tube, 
while the other end of the branch is provided with a spigot nozzle. 
The cocks /,/' cut off all air from the reservoir and from the branch 
pipe in which the cock is located respectively, and f°, when the 
spigot is employed, can be opened, and if the cocks on the coup- 
ling tube on the bag are opened, part of the air from this bag can 
escape at this point. (Accepted June 28, 1893). 

7251. T. and G. Wilton, Beckton, Essex. Automa- 
tically Controlling the Discharge of Liquids. [1 Fiz.) 
April 8, 1893.—The object of this invention is to provide means 
for automatically effecting and controlling the discharge of 
liquids, either intermittently when the inflow is not constant and 
irregular, or continuously when the flow is constant, and consists 





nthe use of a valve V connected toa float arranged in a closed 
vessel with inlet and outlet orifices, and controlling its outlet 
opening so that when the flotative power of the liquid accumu- 
lating in the vessel exceeds the forces acting on the float valve, it 
is raised, and overflow then continues until the forces acting on 
the “oat valve prevail, when the valve automatically closes. (Ac- 
cepted June 28, 18938). 


11,537. J. P. Hall, Sydenham, and T. Glover, 
Deptford, London. Sand-Sifting Machine for 


Foundries, &c. [1 Fig.] June 21, 1892.—The apparatus 
consists of a pan A raised from the ground on legs. The bottom 
of the vessel is fitted with a sieve B made of wire gauze. On 
the — flange is fitted an arched frame, which carries a ver- 
tical shaft, to the lower end of which is fitted a cross C, each arm 
being provided on its underside with teeth D, the corners of 
which are in line with the radius of the arms. The lower ends of 
these teeth are tapered and slightly bent. The teeth in the arms 
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of the cross are plac-d at different centres, so that, in revolving, 

the whole cf the material on the sieve is disturbed. The upper 

end of the vertical shaft is fitted with a bevel wheel geared to a 

similar wheel fixed on a horizontal shaft carried by a bearing on 

the above erched frame, the cuter end of this shaft carrying a 

2 ie belt pulley for driving the cross. (Accepted June 
; 


10,813. A. Salles, Paris. Bridges. [19 Figs] June 
7, 1892.—This invention relates to the construction of lattice 
girders for road, &c., bridges. The girder is constructed in 
sections which are made of bars bolted together so as to be 
readily connected and disconnected, in order that the sections may 
be transported separately and put together in situ. The sections 
are placed so that each overlaps the two adjacent ones, their 
diagonal members crossing, for which purpose the flat end plates 
of the diagonals are offset from the plain of the main middle 
portion to admit of the diagonals of one section crossing those of 
the adjacent ones. The top and bottom members of the girder 
are cach composed of two series of short lengths, the lengths of 
each being reinforced at the ends and fish-jointed, the two 
series composing a member breaking joint with each other, and 
being set back to back so,asto form a member of -j E section with 
the ends of the diagonal members between them. (Accepted 
June 6, 1898). 


15,729. J. Barrow, Johnstone, Renfrews, N.B. 
Vertical and Horizontal Planing Machines. [4 Figs.} 
September 2, 1892.—This invention consists in forming on the 
tool-plate and other parts, serrations, the contact faces of the 
tool-holders being formed with counterpart serrations. On the 
tool-plate A and other parts a series of comparatively narrow and 
shallow grooves B are formed, the eontact faces C of the tool- 
holders D having counterpart serrations. Each tool-holder D is 
fixed on brackets E on the tool-plate by means of buckles F, 
encompassing them and movable in T-grooves G formed in the 
brackets E, and through the outer part of each of which buckles 
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screw pins are tapped to clamp the tool-holder D in position with 
its grooves N, engaging with those of the bracket on which it is 
fixed. The brackets E are adjustably bolted to the tool-plate, 
which has T-grooves K formed in it, so that the bolts L fixing the 
parts together can be moved = and down. The tool-plate A has 
several of these T-grooves K formed in it, so that the distance 
between the brackets E can be varied for different work. The 
tool-holders D are formed with serrations B on two of their faces C 
at right angles to each other, to allow of their being secured in 
either of two positions, and they are fixed at some distance from 
each other, the one being near the top of the brackets E and the 
other on the bottom of the brackets. (Accepted July 5, 1893). 


15,495. R.C. Annand, South Shields, Durham. 
Paper-Cutting Machines. [2 Figs.) August 29, 1892.— 
This invention has reference to guillotine paper-cutting machines 
in which the pile of paper to be cut is fed from that side of the 
machine which faces the flat side of the knife; its object is to 

rovide means for automatically trimming the edges of books, 
‘olded newspapers, &c. The feed table is made so that it can be 
moved fo: is and backwards, and in the middle a circular disc 
is fitted whichis let in so as to be flush with the top. This disc 
has an intermittent rotary motion, each of its movements being 
equal to one-fourth of a revolution. Theclamp and the cutter c 
being in their raised position, the attendant places a pile of 
material upon the table q with the “ tail” against the gauge u, 
the ‘‘ head” towards the cutter, and the ‘‘back” against the 
the ridge t on the disc s. He places a similar pile also with the 





next releases a catch I which holds up the clamping disc s1 by 
pressing against a roller K on the rod v, and this disc is therefore 
forced down by its spring F upon the two piles of pamphlets. 
The machine is then etarted ; the clamp and the cutter c descend, 
and the cutter trims those edges of the two piles which are 
beneath it. The cutter and clamp next rise through the auto- 
matic action of the machine, and when they are clear of the 
piles these receive a quarter revolution together with the discs 
8, 81, between which they are held. The clamp and cutter c then 
again descend and cut the fore-edge of one of the piles. The 
cutter and clamp having again risen, the piles and discs receive 
another quarter turn, so that in the third descent of the cutte 

































the tail of the first pile and the head of the second are cut. 
Having again risen, and the piles and discs having received 
another quarter turn, the cutter in its fourth descent cuts 
the fore-edge of the other pile. When the clamp ane cutter 
rise the fourth time, the piles and discs receive another quarter 
turn which brings them back to the starting position, the 
driving gear being automatically stopped and the clamping ditc 
lifted clear of the piles owing to the roller K raising up the catch I. 
The piles, which have each been trimmed on three sides, can then 
be removed by the attendant, and two untrimmed piles put in 
their places, (Accepted July 5, 1893). 


15,728. W.Gray, Brownrigg, North Berwick, N.B., 
Thrashing Machines. [2 Fiys.] September 2, 1£92.—This 
invention relates to feeders for thrashing machines for rendering 
the feeding action automatic ard regular. The primary conveyor 
consists of an endless band A of canvas, having cross strips of 
wood on its surface, the band being distended on and moved by 
rollers B, C, held in bearings in side boards D, the whole forming 
a trough, which is supported near the structure in which the 
thrashing machinery #s placed, so that the sheaves can be trans- 
ferred from a vehicle or stack endways on the endless band A. 
The hands of the sheaves are severed befcrethe sheaves leave the 
trough by a circular knife F, driven by a belt G froma pulley H 
on one end of the shaft of the roller C. The sheaves paes from 
the upper end of the trough on to the lower end of an endless con- 
veyor extending through the wall E. The endless conveyor con- 
sists of a number of prongs J, fixed upon a eries of separate chains 
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K, and projecting up through narrow longitudinal spaces between 
boards L, inclined upwards to a guide M at the feeding-in end of 
the thrashing machine N, The chains K pass round sprocket 
wheels P on shafts Q, R, carried in bearings at the ends of the 
conveyor, the upper shaft Q receiving motion through a large 
sprocket wheel S, a similar sprocket wheel T, on the lower shaft 
R, transmitting motion through a pitch chain to a small 
sprocket wheel V on a short shaft near the top of the trough, 
which by bevel gearing X drives the upper roller C carrying the 
canvas band A and pulley.H. A beard is fix«d at the side of the 
lower end of the conveyor opposite to the trough to prevent the 
sheaves being thrown over that side, and the sheaves on falling on 
to the conveyor are carried upwards by the prongs J and drop 
down through the guide M, a plate Z, in the hopper, extending 
down sufficiently to guide the sheaves properly on to the drum of 
the thrashing machine N. (Accepted June 5, 1893). 


15,254. J. Walker, Glasgow. Applying Brakes of 
Vehicles. (2 Figs.) August 25, 1203 Ene invention relates 
to a method of a fying the brakes of vehicles, and its object is to 
construct one which will be controlled by the horses. One end 
of the lever A is pivoted to the fore part of the vehicle at a, and 
the other is connected to the shoe Bb, to which is fixed a rod C 
joined to.the middle of a lever D. This lever is pivoted at its 
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lower end to the axlebox, and to its upper end another chain E 
is connected, this chain being secured to the horse’s breech 
band F. As the vehicle is going down an incline, the weight by 
the force of gravity on the breech bard, thus pulling for- 
ward the chain E, and with it the lever D and rod C to which the 
shoe B is connected, and so operating the brake. (Accepted 
July 5, 1893). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 


United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United Sta may be 





back against the ridge, but with the head nst the gauge and 
the tail towards the cutter, and then moves back the gauge. He 


ited, gratis, at the offices of ENGINEERING, 35 and 36, ‘ord: 
street, Strand. 
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BONAR BRIDGES, 1812 AND 1898. 
(For Description, see Page 236.) 
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AMERICAN UNIVERSITIES AT THE|!_ These testing machines are both worked from an|machine, Sweet’s measuring machine, and a 


‘ hydraulic accumulator connected with Blake and| very complete and liberal collection of micro- 

COLUMBIAN EXPOSITION. Worthington pumps, either of which may be used. | meters made by Brown and Sharpe, Nalder Brothers, 
IV.—Tuz McGit1, Montreat—concluded. The piping is also so arranged that the Emery|of England, and other firms. Here are also 
THE next points of interest appear in the Testing machine may be worked direct from the pump ; but standard weights, and an Oertling bullion balance 
Laboratories. | where extreme accuracy is required, tésts are always| with a capacity up to 1251lb. and down to the 


Testing Laboratories.—These consist of two rooms | made with the accumulator, as every pulsation of| hundredth of a grain. Also a Muir lathe anda 
each 60 ft. by 32 ft., with a basement of the same | the pump is registered on the testing machine.|shaping machine for preparing specimens, as well 
size. The main apparatus in these laboratories; Thus in this laboratory there are remarkable illus-| asa lathe of more delicate construction for appa- 
consists of— | trations of the best types of English and American! ratus work. The whole of the pressure pipes 

A 75-ton Emery machine, with a capacity for} testing machines. |connected with the testing machines are on one 
tensile specimens up to 66 in. in length, for com-| Unwin’s hydraulic tester for torsional, transverse, | circuit, and are again connected with an Emery 
pressive specimens up to & in. in length, and for/ and tensile testing has been provided with an angle | standard gauge, with a capacity of 125 Ib. per 
torsional tests up to 60 in. between bearings. |measurer specially designed by Messrs. Nalder| square inch, and with a mercury column up to 

A 150-ton Wicksteed testing machine, with a} Brothers, from ideas suggested by Professor Bovey, 5000 lb. Two recording guages are also attached, 
capacity for tensile specimens of lengths up to 72 in.,| by means of which the angle of torsion may be| by means of which the varying pressure is abso- 
for compressive pieces up to 48 in. in length by | measured within the one-thousandth of a degree. | lutely recorded as the pressure is applied to the 
10in. square. By means of a special design arrange- | The laboratories are also fitted up with every | test-piece. 
ments are also made for the transverse testing of | appliance for exact measurements, including, The Buckton machine is also being provided 
beams up to 25 ft. in length by 10 in. width by | various kinds of extensometer, Boehme’s hardness | with a self-registering apparatus, similar to that 
24 in. in depth, | apparatus, Whitworth’s one hundred thousandth | used in Professor Martens’ laboratory at Charlot- 
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tenburg. This laboratory, in fact, has been pro- 
vided as far as possible with everything for carrying 
out tests in the most complete manner. In addition 
to the above apparatus, an impact machine is being 
constructed, fitted with revolving drum, tuning- 
fork, &c., for recording deflections after repeated 
impacts, and it is expected that valuable results 
will be obtained from the testing of metals under 
extreme variations of temperature. 

Hydraulic Laboratory.—This laboratory contains 
a 28 ft. by 5ft. by 5ft. square tank, perfectly 
flush on the inside, and specially designed for 
investigations as to the action of water under low 
pressures. 

The tank is provided with specially designed 
valves and guages, which do not interfere in the 
slightest degree with the stream-line flow, and by 
means of which variations in pressure in different 
horizontal sections, and under different conditions 
of flow, can be observed with the greatest possible 
accuracy. The tank has also fixed to it a recording 
hydraulic gauge, which has been designed to mark 
one, two, four, eight, or twenty-four revolutions 
in a specified time. 

The tank discharges into a water-course about 
40 ft. long and 5 ft. wide. This course may be 
divided up into one, two, or more compartments, 
each compartment being carefully calibrated, so that 
the amount of the discharge can be easily estimated. 
At the end of the course provision is made for 
inserting weirs of various forms and dimensions. 
Over these weirs the water flows into large 
measuring tanks, which have been carefully cali- 
brated, and each of which has a capacity of about 
250 cubic feet. The volume by weight of water in 
each of these, or in all these tanks, may be 
observed at a glance by means of a specially 
designed indicator on the wall of the labora- 
tory. 

Experimental work under high pressure up to 
150 lb. per square inch is rendered possible by a 
connection with the high-level reservoir of this 
city. 

By means of a stand-pipe, with special fittings 
for pipes, nozzles, valves, &c., investigations can 
be made under any pressure from 0 up to the 
maximum. Any desired head may be kept per- 
fectly constant by means of a water-pressure regu- 
lator designed for this laboratory. Pipes from 
6 in. in diameter downwards can also be led from 
this stand-pipe for a distance of about 600 ft., so 
that experiments on the frictional resistance to the 
flow of water in pipes can be carried out under 
varying pressures, and on a larger scale than has 
ever before been attempted. 

A special feature of the laboratory is what may 
be called an hydraulic impact apparatus, designed 
by Professor Bovey, and made by Messrs. Nalder 
Brothers, of London. With this apparatus it is 
possible to determine with a very great degree of 
accuracy the force with which water impinges upon 
surfaces of various forms and sizes as it issues from 
orifices, nozzles, pipes, &c. 

For surface measuring this laboratory has also 
been provided with a weir depthing machine 
specially designed by Professor Bovey, and made 
by Messrs. Nalder Brothers. The laboratory is 
also to have a set of pumps specially designed for 
experimental work and research. These pumps 
are to be adapted to work under all pressures up 
to 120 Ib. per square inch, and at all speeds up to 
the highest found practicable, with valves of the 
best kind and proportions. The set is to be 
composed of three vertical single-acting plunger 
pumps, each of 7 in. diameter by 8 in. stroke, 
and driven by one shaft. They are to have two 
interchangeable sets of valve chests, one being 
fitted with positive movement valves, and the 
other with small automatic valves. In each case it 
is to be so arranged that both the valves and their 
seats can be easily taken out of the chests and 
replaced by others. The powe- of the experimental 
pump at different speeds, and under varying 
pressure, will be automatically recorded by means 
of a transmission dynamometer specially made for 
the laboratory by Messrs. Amsler Lafon, of Schaff- 
hausen. 

The equipment of the laboratory also includes 
a Venturi water-meter, water-meters of other 
kinds, gauges and gauge-testers, and, in fact, all the 
apparatus necessary for the scientific investigation 
of the properties of water and water meters, and 
all kinds of hydraulic apparatus. 

This laboratory is fitted also with every ap- 


nozzles, pipes, and all kinds of hydraulic apparatus, 
It is being supplied with a set of pumps designed 
specially for experiments and research, and adapted 
to work up to a pressure of about 1300 lb. per 
square inch, and at all speeds up to the highest 
found practicable. The valves, in each case, are 
being so arranged that both valves and studs may 
be easily taken out and others substituted, if 
desired. 

As good cement is the foundation of all engi- 
neering works, soa study and knowledge of this 
material is most essential to the training of an 
engineer ; accordingly, the faculty have provided 
a Cement Testing Laboratory. 

Cement Testing Laboratory.—This laboratory is 
completely equipped with the most perfect appli- 
ances for cement and mortar testing that could be 
obtained. The best examples of testing machines 
are here represented, and, in addition, there are 
torsion machines and a hydraulic press specially 
designed for compressive experiments. Arrange- 
ments are made by which this press may be con- 
nected with the pressure circuit in the main 
laboratory, and thus the whole of the gauges will 
act as checks on each other. 

In order to eliminate personal error, as far as 
possible, in the cement testing laboratory, shafting 
has been introduced for mechanical mixing in the 
laboratory, by means of which the cement will not 
be touched by the hand until it is placed in the 
moulds, and a method is now being worked out 
by which even the use of the hand may be dis- 
pensed with in placing the material in the mould. 
Thus the whole of the work will be done mechani- 
cally, and personal error entirely eliminated. 
Eighteen copper-lined cisterns have been provided 
for the laboratory, in which the briquettes may 
be submerged for any number of years, if neces- 
sary. 

Important tests have already been carried out 
in this laboratory relating to the strength of Cana- 
dian cements, and an original investigation by the 
students has been going on as to the effect of 
mixing cements by water at temperatures varying 
from normal temperature up to 150 deg. 

Naturally, great attention would be paid in this 
institution to the coming science of this progressive 
age, and the Electrical Laboratories are, as might 
be expected, very complete. 

Electrical Laboratories.—The laboratories con- 
nected with the electrical engineering course con- 
sist of : 

1. The Electrical Laboratory.—This is located 
immediately over the dynamo-room, and tests of 
dynamos may be conducted in it. Here are kept 
the standard instruments employed for calibrating 
the instruments in ordinary use. This laboratory 
is fitted with slate slabs firmly let into the walls, 
on which the more delicate instruments are placed. 
Current is supplied to all parts of the room for 
experimental purposes, both from the lighting 
dynamos direct and also from the accumulators, so 
that current up to a thousand ampéres may be 
obtained if necessary. The laboratory is fitted 
with a small work-bench for light work. 

The instruments in this room comprise, amongst 
others, a Thomson galvanometer, two Thomson 
electric balances, four D’Arsonval galvanometers, 
two Siemens dynamometers, two Thomson electro- 
static voltmeters, eight Weston ammeters, and nine 
Weston voltmeters, of various ranges; an Ever- 
steed ohmmeter, two sets of resistance coils, 
English Post Office pattern ; an Ayrton secohm- 
meter, several Nalder ammeters and voltmeters of 
different ranges, two standard ohms, standard 
cells, &e. 

2. The Magnetic Laboratory is situated at a 
distance from the dynamo-room, and contains 
magnetic apparatus used in the laboratory course 
on magnetism and in tests of dynamos. The 
galvanometers are connected by wires with the 
dynamo-room, so that observations can be made 
which would be difficult in the neighbourhood of 
the dynamos. The apparatus consists of a ballistic 
galvanometer ; a magnetic curve-tracer—Ewing’s— 
in which the magnetic curves are exhibited on a 
large scale for illustration to the students and for 
investigation. There are also several pieces of 
apparatus made in the workshops, such as Hop- 
kinson’s yoke, traction apparatus, &c., for illus- 
trating the magnetic laws in every variety of way. 
Current is laid on to this laboratory from the 
accumulators, so that a steady current may be 
available for delicate tests. 


of the illuminating power and efficiency of lamps 
by means of a standard apparatus, using the 
Bunsen disc; current is laid and the electric ob- 
servations are read by means of a wattmeter. 

4. The Electrical Workshop.—This is fitted up 
for making electrical instruments of all kinds; 
there is a very fine lathe by the American Watch 
Tool Company, driven by a 4 horse- power 
Crocker-Wheeler motor ; this lathe was selected 
with a view to turning out fine work if neces- 
sary, and has already done good service in this 
direction. 

5. The Dynamo-Room contains the experimental 
dynamos; these have been chosen to represent the 
best types in general use. They comprise a 25- 
kilowatt Edison dynamo, two 12-kilowatt Edison 
dynamos, coupled by belt for illustrating the ‘‘ elec- 
trical” method of dynamo-testing ; they are also 
used for charging the accumulators, the one being 
driven off the lighting circuit as a motor, and driving 
the other as a dynamoat a higher voltage. There is 
a 12-kilowatt Mordey alternator, made expressly for 
this laboratory by the Brush Company of London ; 
the armature is fixed, and the coils may be rotated 
about any angle, thereby enabling two or three 
currents of any phase difference to be obtained ; the 
machine has a special commutator rendering it self- 
exciting. There are besides a 7-kilowatt Victoria 
dynamo, a 6-kilowatt Thomson-Houston arc-light 
dynamo; a 5-kilowatt Brush arc-light dynamo, 
and a 10-kilowatt Thomson-Houston incandescent 
dynamo. All these are driven by a MacIntosh 
and Seymour engine of 80 horse-power, each 
dynamo being driven by a magnetic clutch pulley, 
so arranged that by making and breaking a switch 
the dynamo is started and stopped. There are 
also several types of transformers, motors, arc- 
lamps, &c., and a 7-kilowatt motor generator. 

6. The Lighting Station is in every respect typical 
of the best Knglish and American practice. There 
are two dynamos—a 20-kilowatt Siemens and a 30- 
kilowatt Edison-Hopkinson ; each is driven direct 
bya Willans engine running at 450 revolutions per 
minute ; these engines are each double-tandem 
compound single-acting; the smooth running is 
largely due to an elastic cushion of compressed 
air that acts as a buffer at the end of each 
stroke ; as the engines are single-acting, there is 
no knocking whatever, however loose the brasses 
may be. 

Each engine and dynamo, of 600 lights capacity, 
takes up a space of about 8 ft. by 4 ft. 6 in. 

The switchboard was made in the college work- 
shops. Thomson-Houston double-pole switches are 
used, also English double-throw switches and 
Weston instruments. The lighting system is the 
three-wire, but the coupling up is so arranged that 
one dynamo can run half the lights on the two- 
wire system; then, when the load is increased, the 
second dynamo is switched in series and the lights 
run three-wire. 

One voltmeter serves to give the voltage on all 
the circuits ; and one ammeter also is only required 
for nine different circuits ; the current is measured 
by the fall of potontial method, and the different 
leads are all connected to the same instrument by 
means of a sliding switch. 

A Neville safety cut-out is used in charging the 
accumulators, so that when the voltage falls too 
low the circuit is broken, but is remade automatic- 
ally when the voltage rises again. 

7. The Accumulator-Room contains Crompton- 
Howell storage-cells, of a total capacity of 800 
ampére-hours. 

Mathematical Laboratory.—The course in mathe- 
matics (which includes kinematics and dynamics) is 
conducted from the outset with special reference to 
the needs of students in applied science. Much 
time is given to practice in the use of mathematical 
tables, particular attention being paid to the 
solution of triangles, the tracing of curves, graphical 
representation of functions, the reduction of ob- 
servations, methods of approximation, sources and 
relative importance of errors, &c. The laboratory 
adjoining the lecture-room is liberally supplied 
with apparatus with which the student learns to 
make measurements of time, mass, distance, ac- 
celeration, and other quantities dealt with in the 
lectures, as well as to verify the fundamental laws 
of mechanics, and to investigate various mathemati- 
cahand dynamical constants. Special attention is 
directed to the general principles underlying the 
ordinary instruments of precision which are used in 
physics, the simpler forms of these instruments 
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period in his course. The experiments are in 
almost all cases quantitative, and the learner is en- 
couraged to attain the greatest possible precision 
which the nature of the experiments and the in- 
struments available admit of. 

Among the more important articles in the labora- 
tory may be mentioned : 

For the measurement of time: Clock with 
seconds pendulum and électrical attachments, 
two water-clocks, chronographs, stop-watch. 

For the measurement of distance: Scales of 
various kinds, screw micrometers, vernier calipers, 
cathetometer, reading microscopes. 

For the measurement of mass: Six chemical 
balances with which masses up to 10 1b. can be 
determined with the greatest possible accuracy, 
also spring balances. 

For experiments on rectilinear motion: Two 
Atwood machines, Morin machine, inclined plane. 

For experiments on circular motion: Whirling 
table with various attachments, 

Miscellaneous: Pendulums (simple and com- 
pound), apparatus of various kinds for investigat- 
ing harmonic motion, torsion balance with reading 
telescope, gyroscope, Maxwell’s dynamical top, 
impact apparatus, mechanical powers, &c., baro- 
meters, thermometers, air pumps, specific gravity 
balances, hydrometers, planimeters, calculating 
machine, geometrical models, flasks, graduated 
vessels, &c. 

Next to the mathematical laboratory comes the 
geodetic laboratory. 

Geodetic Laboratory.—While this laboratory is 
primarily designed for the investigation of appa- 
ratus used in geodetic and surveying operations, it 
also affords the means of producing standards of 
length and of graduating circles. 

The laboratory is doubie-walled, and the inner 
wall, which is of brick, contains an air space. In 
the basement there is an air-chamber, from which 
hot or cold air may be supplied to the workroom 
by a system of pipes. The air circulation is main- 
tained by a fan which is driven by an electro-motor 
at any required speed. When the desired tem- 
perature is reached, all openings are closed, and 
a practically uniform temperature held for many 
hours. 

The instrumental equipment consists of : 

1. A comparator, for the investigation of 
standards of length up to 40 in. The standard 
bar is of steel. 

2. In connection with the laboratory, but not in 
this room, there is also a 50-ft. comparator and 
unit of length, for the comparison of steel bands, 
chains, &c. 

3. A circular dividing engine, designed especially 
with a view to the investigation of existing circles. 
The graduated circle is 30 in. in diameter. 

These three instruments were constructed under 
the supervision of Professor W. A. Rogers. 

4, A linear dividing engine which gives a cross 
stroke of 6 in., and graduates up to 42 in. The 
screw, nut, and bearings of this instrument are 
also by Rogers. 

5. A portable Bessel’s reversible pendulum, for 
the determination of gravity. 

6. An astronomical clock, break circuit chrono- 
meter, and chronograph. 

_ 7. Level-triers, end-measuring gauges, and minor 
instruments. 

The equipment of geodetic and surveying instru- 
ments for the use of students consists of transits 
and transit theodolites of various forms, levels of 
the Dumpy, Wye, and precision type, sextants 
for marine, sounding, and land work ; plane table 
of English and American forms; surveyors’ and 
pirometic compasses; current meters; an alt- 
azimuth for triangulation work ; a zenith telescope 
and astronomical transits; amongst the latter 
should be specially mentioned the largest instru- 
ment. It is of the most recent design of the 
Russian or broken telescope triple pattern, is 
adapted for latitude work as a zenith telescope, 
and has a clear aperture of 3 in. 

In connection with the field astronomical out- 
fit there is a break-current chronometer, and a 
chronograph. There are also hand-levels, chains, 
steel bands, tapes, barometers, pedometers, and 
other usual minor instruments required for the 
work. 

This description may be fittingly closed with a 
reference to the museum. 

Musewm.—The engineering museum occupies the 
whole of the top floor, and embraces an area of 
about 10,000 square feet. The most notable feature 








in this room is a splendid and unique collection of 
models, known as the Reuleaux kinematic collec- 
tion. Here almost every conceivable form of 
mechanical movement is represented, and the ex- 
cellency of workmanship and beauty of design are 
due especially to the fact that Professor Reuleaux, 
so well known all over the world, himself kindly 
supervised the formation of the different sets. 

Professor Reuleaux, of the Berlin Polytechnic, is 
so well known both in Europe and America, that 
more than a passing reference to him need not here 
be made. He has devoted his life to the elabora- 
tion of a new science, viz., that of applied kine- 
matics, or mechanism. This science was defined by 
the great physicist, Ampére, and put in its correct 
place as one of the exact sciences in his “ Essai sur 
la Philosophie des Sciences,” 1830. 

Lenpold, Monge, Carnot, Lang, Conolis, and 
Poncelet spent considerable thought on the subject ; 
while Willis, of Cambridge, devoted a large treatise, 
bearing the mark of careful and earnest investiga- 
tion, to the classification of mechanisms. 

Reuleaux by his epoch-making work, ‘‘ Kine- 
matics,” revolutionised the science and introduced 
a splendid orderliness where before nothing but 
confusion had reigned. He was the first to pro- 
duce new mechanisms from old ones by reference 
to the method of his scientific inquiry alone ; and 
he alone was enabled by means of his new method 
to furnish the means of producing any required kind 
of motion ; thus ridding the subject of the charge of 
empiricism and enabling it to deserve the name of 
science. 

The magnificent collection in this museum is the 
embodiment of Reuleaux’ new science ; it is not a 
mere large collection of well-known mechanical 
movements ; it is the exemplification of the evolu- 
tion of lower and higher mechanisms from their 
elements, in the same way as chemical compounds 
are shown to be built up from their constituent 
simple molecules. 

The collection embraces certain models which 
have never before been made; for example, the 
globoids—-most ingenious in construction and of 
great theoretical value; and the cycloids, which 
are totally new. Again, the collection includes 
models for sinoid and other motions, the models 
showing, step by step, all the properties of curvi- 
linear movements ; models illustrating parallel 
motions and rectilinear motions. Also models 
illustrating cyclic rope transmission, pendulum 
movements, &c. 

Besides this kinematic collection, there are also 
trusses of different types, illustrating the manner 
in which different loads strain the several members 
of a truss. This method of illustration was first 
adopted in this university in the year 1879. The 
comparative magnitudes of the stresses are esti- 
mated by means of spring scales introduced in the 
different members of the truss. Sectional models 
of engines, locomotives, &c., showing the working 
parts, are also to be found here, together with a 
collection of cable specimens from leading manu- 
facturers in Europe and America. 

An economic collection is also being formed, and 
already embraces many materials of construction 
and materials employed in the arts, of great value 
and interest. The museum contains a splendid 
collection of working mining models, illustrating 
the different methods of mining, both in this 
country and in Europe. 

The student is taught in addition to theory a 
certain amount of dexterity, and this brings the 
visitor to the workshops. 

Workshops. —The workshops erected on the 
Thomas Workman Endowment have a floor area of 
more than 25,000 square feet. The practical 
instruction in the workshops is solely designed 
to give the student some knowledge of the nature 
of the materials of construction, ‘to familiarise 
him with the more important hand and machine 
tools, and to give him some manual skill in 
the use of the same. For this purpose, the 
student, during a specified number of hours per 
week, will work in the shops under the direct 
superintendence of the Professor of Mechanical 
Engineering, aided by skilled mechanics. The 
courses commence with graded exercises and 
gradually lead up to the making of joints, mem- 
bers of structures, frames, &c., finally concluding 
in the iron-working department with the manufac- 
ture of tools, parts of machines, and, if possible, 
with the building of complete machines, 

The equipment includes the following : 
In the Carpenter, Wood-turning, and Pattern- 


making Departments: Carpenters’ and pattern- 
makers’ benches, wood-lathes, a large pattern- 
maker’s lathe, circular-saw benches, jig and band 
saws, buzz-planer, wood-borer, universal wood- 
worker, &c. 

In the Machine Shop: The most improved 
engine lathes, a 36-in. modern upright drill, with 
compound table, universal milling machine, with 
vertical milling attachment, hand lathes, planer, 
universal grinding machine, universal cutter and 
reamer grinder, a 16-in. patent shaper, vice- 
benches, &c. 

In the Smith Shop: Forges, vices, hand-drill, 
and a power hammer. 

In the Foundry: A cupola for melting iron, 
brass furnace, moulders’ benches, &c. 

The machinery in the shops is driven by a 50 
indicated horse-power compound engine and a 
10 indicated horse-power high-speed engine. 





BILBAO HARBOUR WORKS. 


Amone the most interesting civil engineering 
exhibits in the French Section of the Transporta- 
tion Building of the Columbian Exposition, is that 
of MM. Coiseau, Couvreux, and Allard, the well- 
known French contractors, illustrating the plant 
employed in the construction of the Bilbao Harbour 
Works. In the following article we describe some 
of the methods followed, and specially shown in 
the exhibit at Chicago. 

The town of Bilbao is the capital of the Basque 
Provinces, and one of the most important trading 
and industrial centres of Spain. It is situated on 
the Nervion River, about 124 kilometres (7.7 miles) 
from its mouth, which opens out into the deep and 
narrow Gulf of Gascogne. Up till recent years there 
has been no harbour at Bilbao, the ships trading 
there having to be of sufficiently small draught to 
allow them to ascend the shallow and winding river, 
the banks of which are covered with the numerous 
factories, foundries, and steel works characteristic 
of the district. It was in 1878 that it was first 
proposed to improve the access to the town. At 
that date the trade of the port was 1,340,000 tons 
per annum, which was increased to upwards of 
2,000,000 tons in 1879, and is now 4,500,000 tons 
perannum. Of this total, 750,000 tons represent 
imports and 3,750,000 tons exports. 

As in the case of other Spanish ports, Bilbao is 
under the direct control of a local junta, which, 
however, is subject to a general supervision by the 
State authorities. These latter at times contribute 
small amounts to the expenses of the works, but 
in general the junta has to provide all the neces- 
sary funds. This it does by appropriations from the 
tonnage dues. 

Up till 1878 the river wound through its valley 
having alternate reaches of shallow and deep water, 
the shoals rendering it impossible for boats draw- 
ing more than 10 ft. to 12 ft. of water to ascend it, 
The mouth, protected by quays, viz., one before 
Portugalate and the other opposite Las Arenas, 
spaced about 160 metres (525 ft.) apart, was 
obstructed by a bar, the depth over which did 
not exceed 1 metre at low water spring tides. The 
sands forming this bar came to a very slight degree 
from the upper part of the river, but mainly from 
the shore of Las Arenas, though a little also is 
carried over from Algorta, which is situated on the 
right-hand shore of the bay. The sea currents 
were continuously transporting sand from the Las 
Arenas shore ina direction from east to west, 
though the waves raised by the north-westerly 
gales and by the ebb tide had a contrary tendency. 
After a careful study of these peculiarities and 
a study of old charts, M. de Churruca, the engi- 
neer to the junta, decided that the deposits of 
sand on the bar were not large, and that they 
arose from the erosion of the right-hand beach 
of the bay, and that this could be checked by 
suitable means. Before the commencement of 
the works, the channel cut by the river through 
the bar was about 200 metres wide, the depth, as 
already stated, being 1 metre at low water spring 
tides. The drift of the sand caused this channel 
to move in a westwardly direction. M. de Chur- 
ruca accordingly determined that it was necessary 
to fix permanently the western boundary of this 
channel, and at the same time to check the drift 
due to the north-west gales by prolonging the 
mole on the left bank. He thus hoped to get a 
channel having at least 3 metres depth of water at 








low water spring tides, and possibly as much as 3} 
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metres when the regulating works on the upper 
reaches of the river were completed. It was de- 
cided to carry out these recommendations, and the 
Portugalate mole was accordingly constructed. 
This mole is 800 metres (2625 ft.) long, and extends 
up to a depth of 64 metres (21 ft. )beyond the extreme 
edge of the outer slope of the bar. It is built on a 
curve of 3000 metres (9850 ft.) radius, the concavity 
being turned towardsthe channel. The base of this 
mole is a rubble mound formed of blocks weighing 
ltonasaminimum. Through this, for 570 metres 
of the total length, screw piles are sunk, on which 
is fixed an iron platform, the upper surface of 
which is 74 metres above low water. Between 
these piles, from the top of the mound to a height 
of 4,2 metres above low water, the mole is made up 
of aconcrete monolith, intended to guide the flow 
and ebb currents in the desired direction. For 
a further distance of 30 metres the concrete is 
carried up to the lower surface of the iron plat- 
form. 

For the remaining 200 metres this method of 
construction could not be adopted, the sea being 
too strong. The mound in this case is protected 
by 30-ton concrete blocks. Its upper surface is 
levelled off with a layer of concrete 4 metre (19.9 in.) 
thick, on which rests the superstructure of the 
mole. This isfrom 10 to 8 metres wide at the 
bottom. It is faced with blocks of Portland 
cement having 5.60 cubic metres capacity. The 
filling is of concrete moulded in place. On the sea 
face the superstructure is carried up as a shelter 
wall 3 metres high by 3 metres thick, and above 
this again comes a parapet 1 metre high. 

These works were finished in 1890, and the 
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Fic. 2. Section oF BREAKWATER, 


river was also regulated and trained, cuts being 
made through certain bends, and a good waterway 
dredged through the various shoals. The result of 
these operations has exceeded expectations, and 
ships drawing 20 ft. to 22 ft. are able to enter at 
high tide, where formerly boats drawing only 12 ft. 
to 13 ft. dare not risk the entry. The cost of the 
works was about 16,000,000 francs. 

In spite of the fine results thus obtained, the 
entrance to the river was always difficult during 
the presence of north-westerly gales, and ships 
were often obliged to take refuge in other ports. It 
was accordingly decided to construct a deep-water 
harbour in the bay, capable of receiving the largest 
ships. As shown in Fig. 1, the bay is well adapted 
for a work of this kind. The depth of water is 
great and regular, the 10-metre line passing near 
the shores and near the mouth of the river. The 
anchorage is also excellent, the bottom being sand. 
The works are now in progress, and consist of two 
breakwaters, one 1450 metres (4760 ft.) long, which 
reaches out from the left shore of the bay at a 
point about 2600 metres (1.6 miles) from Portu- 
galate. The other reaches out from the right 
bank at Begofia Point, and will be 1072 metres 
(3516 ft.) long. Between the ends of these two 
breakwaters is the entrance to the harbour, which 
is 640 metres (2100 ft.) wide, and is perpen- 
dicular to the direction of the prevalent winds. 
On the shore inside these breakwaters, quays are to 
be constructed, which will be well provided with 
railway lines, and at which large ships will be able 
to load or unload in all weathers and at all states 
of the tide. The total area of the harbour will be 


about 287 hectares (700 acres), over 200 of which the 








depth will range between 5 to 15 metres above low- 
water spring tides. The construction of these break- 
waters is clearly shown in Fig. 2. The foundation is 
formed of a rubble mound up to a depth of 6 metres 
(19.7 ft.) below low water. The width of this 
mound is 54 metres at the crest, and the slopes are 
1} to1. These mounds are built of three different 
classes of material. The core consists of blocks 
having a minimum weight of 20 kilos. (44 Ib.). 
This core is covered with stones weighing not less 
than 400 kilos. (881 lb.), and the outer slope is 
formed of blocks weighing not lessthaniton. The: 
top of the mound is protected by concrete blocks 
measuring from 30 to 50 cubic metres, and weigh- 
ing 60 to 100 tons. The smaller blocks are used 
on the inner side, and the 50-ton blocks on 
the sea side. The voids between these blocks are 
filled with rubble. The foundation thus formed is 
levelled with a layer of concrete 1 metre thick, on 
which is erected the superstructure. This up to 
1 metre above low water to 7 metres above it, is 
formed of concrete blocks weighing 10 tons each, 
and laid so as to break joint. The interior is filled 
with quick-setting cement concrete. The dimen- 
sions of this part of the superstructure are 12.2 
metres at the bottom and 10 metres at the crest. 
From this level there is a shelter wall 3 metres high 
and 4 metres thick, crowned by a parapet 14 metres 
thick and 1 metre high. Both shelter wall and 
parapet are made of cement concrete moulded in 
place. The base of the superstructure is protected 
ed ——— toe, 4 metres broad and 24 metres 
thick. 

The concrete used in the 60 and 100 ton blocks 
has the following composition: 1 part Portland 
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CONTRACTORS’ PLANT AT THE BILBAO HARBOUR WORKS. 
(For Description, see Page 229.) 
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cement, 3 of shore sand, and 6 of broken stone. 
The 10-ton facing blocks are of rather a richer 
mixture, and consists of 1 part Portland cement, 
3 sand, and 5 broken stone. The levelling course 
and the concrete toe are constructed with quick- 
setting Zumaya cement concrete, and have the 
following composition : 3 parts of cement, 4 sand, 
and 9 broken stone. The breakwaters will termi- 
nate in a circular pier head 20 metres in diameter 
at high water level, on which will be fixed light- 
houses. The contract for the western breakwater 
was given to MM. L. Coiseau, A. Couvreux fils, 
and Felix Allard, contractors, Paris, the price 
being 20,500,000 francs. 

The stone for the rubble mounds and for the 
concrete was obtained from the Axpe quarries, near 
which there is a convenient dock. The explosive 
employed for loosening the stone was dynamite, 
small charges only being used, as the bed is not very 
homogeneous, there being frequent pockets of 
clay. A metre-gauge line was laid down along the 
front of the quarry, and served to convey the 
material to the loading staithes and concrete yard. 
Four 12-ton locomotives were constantly employed. 
The large stones were loaded into the wagons by 
3-ton locomotive cranes, whilst the one-man stones 
and the spawls were loaded into tip wagons by hand. 
These latter were taken to the concrete yard, where 
they were broken up for making the concrete. On 
the loading staithes, three cranes, supplied with 
steam from the workshop boiler, were used for 
loading the barges, which are of the type shown in 
Figs. 4and 5. The doors closing the bottom of 
the hopper of these barges are worked by hydraulic 
power. The principal workshop for the repair 
and maintenance of the plant employed was erected 
on the river embankment behind the Axpe dock, 
and the concrete yard was also located here. 

In 1888 it was decided to adopt electricity for 
working all the plant required for making and 
handling the concrete blocks, and to this end a special 
travelling crane, transfer table, and loader were de- 
signed. As already mentioned, these blocks measured 
30 to 50 cubic metres (39.25 to 65.4 cubic yards) each. 
A Carey concrete mixer was used. On one side of 
this machine was an elevator for raising the broken 
stone, the sand being raised in a similar way on the 
other side of the machine. The cement was finally 
poured in at the top of the drum, and the whole 
contents thoroughly mixed by means of an endless 
screw. In the upper part of the drum, the materials 
were mixed dry, the water being added near the 
bottom. The concrete, when ready, was emptied 
into small wagons, which conveyed it to the moulds. 
The moulds for the 30-metre blocks measured 
4 metres by 3 metres by 2.5 metres (13.1 ft. by 
9.8 ft. by 8.2 ft.), and for the 50-metre blocks 
4.63 metres by 3.6 metres by 3 metres (15.1 ft. 
by 11.8 ft. by 9.8 ft.). A steam crane was 
used for lifting the concrete over the moulds, 
into which it was thoroughly rammed. Each 
block was finished on the day on which it was 
commenced, in order to avoid any risk from planes 
of weakness, At the end of four or five days the 
moulds were removed, to be used again, the block, 
however, being left to harden for three months, 
when it was ready to be raised and carried to the 
barge which conveyed it to its final resting-place. 
To facilitate the handling of the blocks, two steel 
eyes were fixed in each block as it was being 
moulded. Storage room was provided for 500 of 
these blocks. Heavy rails were placed between 
the rows of blocks for the travelling crane to run 
on. The construction of this crane is shown in 
Fig. 8, page 242. Considerable care was taken to 
get a good foundation for these rails, but there we e 
nevertheless cases of settlement. This settlement 
required a very great increase in the power used in 
traversing the crane. 

As already mentioned, the plant for handling the 
blocks was worked by electricity. The dynamo 
supplying the current was driven by the 60 horse- 
power compound workshop engine, and supplied a 
continuous current at 220 vo.ts, when running 
at 300 revolutions per minute. Bare conductors 
were used exclusively in distributing the current, 
and were fixed on insulators carried by posts or 
walls, as was convenient. 

The construction of the travelling crane is well 
shown in Figs. 8and 9. It was built of iron, and 
its only peculiarities arise from the use of the 
electric current for working it. It consists of 


two stout standards resting on wheels, balancing 
levers being used to distribute the weight. 
These wheels are .85 metre (2.6 ft.) in dia- 








meter. The standards are spaced 5.7 metres 
(18.7 ft.) apart, and are connected together at top 
by two stiff girders carefully braced together. 
These girders carry hydraulic jacks, by means of 
which the actual lifting is done. In the cabin on 
top of the girders is placed the electric plant which 
works the pumps supplying the hydraulic jacks 
and the traversing gear. The collectors, as will 
be seen, are of the usual overhead tramway type, 
and are connected with a Gramme motor designed 
to run at 630 revolutions per minute, which is 
reduced to 30 at the pump shaft, and to 20 at the 
traversing shaft, by means of worm gearing. Re- 
versal is effected by making use of a second set of 
brushes on the commutator. The method of work- 
ing is as follows: The crane is brought over a 
block, the hooks are lowered by letting water out 
of the hydraulic presses, and the crane is then 
slightly moved forward so that these hooks engage 
with the eyes moulded into the blocks as already 
explained. By setting the pumps at work, the 
block is then raised some .2 to .3 metre (9 in. or 
12 in.). 

The crane is now traversed on to an electric 
transfer table, which is shown in Fig. 9, with the 
crane in place on it. The block is then lowered on 
to this table, on which it is conveyed to the load- 
ing staithe. 

This transfer table is 6 metres long by 4.60 
metres (15 ft.) broad, and consists of eight cross- 
girders .350 metre (1.14 ft.) deep, resting on four 
axles, placed in pairs at the ends of the table, and 
connected together at their ends by girders .75 
metre (2.46 ft.) deep, on the top of which are fixed 
the rails for the reception of the crane. Each axle 
of the truck carries two wheels .6 metre (1.9 ft.) 
in diameter, and, as will be seen, there are four 
lines of rail, which weigh 54 kilogrammes per 
metre (108.8 lb. per yard). The motor used for 
manoeuvring this truck is the same type as that 
belonging to the crane. It runs at 600 revolutions 
per minute, which is reduced to 5.7 turns per 
minute at the driving wheels. 

On the loading staithe is a second travelling 
crane, very similar to that used in the concrete 
yard, but differing from it in that its wheels are fixed 
direct to the standards without the intermediary of 
balancing levers. The hydraulic jacks have also a 
much greater travel, viz., 7 metres (23 ft.), and, 
as will be seen from Fig. 10, they project several feet 
above the roof of the cabin on top of the crane. The 
gauge of this crane is 5.7 metres (18.7 ft.), and the 
rails are fixed on the top of a strong trestle, be- 
tween the legs of which there is sufticient space to 
admit the transfer table. The supports of this 
trestle are piles, 25 metres (82 ft.) long, of which 
12 to 13 metres (39 ft. to 42 ft.) are below ground, 
this great penetration being necessitated by the 
nature of the material passed through. The piles 
were not driven to refusal, but nevertheless there 
has been no settlement. The total time required 
to transfer a 100-ton block from the store yard and 
load it on board its barge is less than one quarter 
of an hour. 

The plant has proved remarkably economical. 
Though probably only 55 per cent. of the power 
supplied to the dynamo is obtained as useful work, 
still the power is supplied by an economical engine, 
which would not be the case if each separate 
crane had been, as is usual, supplied with its own 
engine and boiler. A single mechanic only is re- 
quired to look after the three machines, as common 
labourers are quite capable of working them. The 
maintenance has been practically nothing, the 
chief expense being new brushes every three months. 
The commutators also require turning up about 
twice a year. 

The type of barge used for conveying the blocks 
to the site of the breakwater is shown in Figs. 6 and 
7. The doors at the bottom of the hopper in 
which the blocks are placed are worked by hydraulic 
jacks. As will be seen, these doorsdo not extend 
completely across the opening atthe bottom. They 
are connected to the jacks by chains. During 
transport these chains are locked by keys so as to 
take the load off the presses, but on arriving at the 
desired spot, the jacks are pumped up slightly so 
as as to take the pressure off the keys, which can 
then be withdrawn, and on now letting the water 
out of the presses the doors are lowered and allow 
the block to fall out. The whole operation only 
takes a few seconds. About 52,000 cubic metres 
were thus laid in 1892. 

The electric plant originally provided proved so 
satisfactory that an electric Titan was also de- 








signed for building the superstructure. Its con- 
struction is shown in Figs. 3and 11. It consists 
of two main girders of steel, 31.7 metres (103.9 ft.) 
long, 4.5 metres (14.7 ft.) high, and spaced 3.75 
metres (12.3 ft.) centre to centre. These two 
girders are strongly braced together by cross- 
girders, which divide the total height into three 
stages, which form platforms on which various 
operations can be effected. On the lower stage 
is a concrete mixer, which is mounted so that it 
can be traversed in either direction for a distance 
of 20 metres (65.6 ft.). It is worked by a 12,000- 
watt compound wound motor. A second motor 
of similar construction and capacity works the eleva- 
tors which bring up the material, a centrifugal pump 
for supplying water, and also traverses the travel- 
ling crane which is placed on the uppermost plat- 
form of all. By means of chain gearing this same 
motor effects the traversing of the whole Titan. 
The wagons conveying materials for the concrete are 
raised to the second staging by a chain elevator. 
As the facing blocks weigh only 10 tons each, 
the movements of raising, lowering, and turning 
of the travelling crane are effected by hand. 
The whole Titan rests on sixteen wheels resting 
on two lines of way spaced 3.05 metres (10 ft.) 
centre to centre, the gauge of each line being 
-70 metre (2.3 ft.). The distribution of these 
wheels is shown in Fig. 3. The overhang of the 
front of the crane is 20.1 metres (66 ft.). A 
counterweight of cast iron is provided at the rear 
end of the Titan. 

The current for the motors is supplied from a 
24,000-watt dynamo, which supplies a current at 
220 volts. It is driven by a 35 horse-power semi- 
portable engine. The conductors are bare copper, 
and are carried on porcelain insulators fixed on 
poles. The efficiency of the plant is 65 per cent. 

In working with this Titan, a level bed is first 
prepared on top of the rubble mound by adding 
a layer of concrete 1 metre thick. This concrete is 
mixed on board the Titan, the cement being quick- 
setting. From the mixer the concrete is passed 
down a shoot, as shown in Fig. 12. When this 
levelling bed has been finished for a distance of 
5 to 6 metres in advance of the finished work, the 
facing walls are built with the 10-ton blocks, the 
concrete filling being built up simultaneously. All 
the joints between the blocks are carefully made 
watertight by grouting. Rapid work was essential 
on the tidal portions, so that the concrete mixer 
was built with a capacity of 30 cubic metres (39 
cubic yards) per hour. When a length of 20 metres 
(66 ft.) is finished, rails are laid in advance of the 
Titan, which is then pushed forward to a new 
position. The whole of the plant has worked well 
and regularly ; the principal precaution necessary 
being to keep the motors from damp, which may 
cause short circuits. The cost of the plant was 
not greater than plant of similar capacity of the 
old type would have been, and the working was 
much superior. 








WIRE ROPE HAULAGE. 

THE Trenton Iron Company, of Trenton, New 
Jersey, makes a speciality, amongst other business, 
of wire rope tramways, and has completed a large 
number of installations in different parts of the 
United States. The company has an extensive 
exhibit in the Transportation Building of the 
Columbian Exposition, part of which is devoted to 
showing specimens of bridge and other ironwork, 
and the remainder to steel cables and rope transpor- 
tation. The illustrations which we publish on 
page 234 (Figs. 1 to 18) illustrate clearly one of the 
systems which is extensively adopted. This is 
known as the Bleichert system, where a separate 
carrying cable is employed, on which run the car- 
riages supporting the load, motive power being 
transmitted through a light endless travelling rope 
attached to the carriage below the main cable 
by means of a special grip. Some of the advan- 
tages claimed for this system over other overhead 
rope systems are as follows: The loads carried 
can be greater, thus increasing the carrying capacity 
of the lines ; a load of 1000 lb. can be transported 
without difficulty on a carriage, which we believe 
is considerably more than can be done with any 
other system. There is no tendency of the carry- 
ing rope to fall from its supports, as all the move- 
ment is effected by the travelling cables, to which 
a speed of three or four miles an hour is imparted. 
As the grip attaches the carriage to the travelling 
rope, there is no danger of any slip, and steep 
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WIRE ROPE HAULAGE AT CHICAGO. 
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grades can be adopted without inconvenience. Lt 
is claimed that the cost of construction is less in 
the Bleichert than in any other system ; this claim 
is based on the fact that when the supporting, is 
also used as the travelling, rope, the strength of 
the whole length employed must be equal to the 
strain thrown upon the greatest span, and the 
section of cable must be kept uniform throughout. 
. In the Bleichert system this inconvenience does not 
exist, and the strength of the carrying cable can be 
varied according to the spans employed ; moreover, 
the return rope supporting the empty cars can be 
made much lighter than that for the loaded cars. 
On long steep inclines also this advantage is felt, 
because the section of cable can be gradually re- 
duced towards the lower part of the grade. Against 
this has to be set the cost of the extra travelling 
ropes and the additional gear required. It is also 
claimed that the power required to drive the 
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Bleichert system is less than on other systems, 
because the traction rope, instead of being loaded 
down by the cars, is supported by them, and it 
is stated that a very slight grade suffices to work 
the system by gravity. Thus on a line in Arizona 
1250 ft. long, the difference of level between the 
upper and lower ends is 100 ft., but this suftices to 
deliver 100 tons of ore per day by gravity. 

The most convenient spans are from 150 ft. to 
200 ft., but in many instances spans of 1000 ft. 
and 1500 ft. are employed. In crossing mountain 
ridges, however, it is necessary to have the sup- 
ports not far apart, and in some instances a light 
trestle work with fixed rails is introduced, over 
which the cars travel, the supporting cables being 
diverted to one side. The Table on page 236 gives 
a list of Bleichert cable lines constructed by the 
Trenton Company, together with some particulars 
of their capacity, cost of working, &c. 





We supplement the information in this Table 
with a few additional particulars of some of the 
more important installations on this system. 

The Bi-Metallic Mining Company’s line, at 
Granite, Montana, has been in operation for about 
three years ; the total length of this line is 9750 ft., 
with a fall of 1225 ft. The descending loads, 
amounting to a constant weight of about 11 tons, 
develop over 14 horse-power, which is sufficient to 
haul the empty buckets as well as about 50 tons of 
supplies per day up the line, and also to run the 
ore crusher and elevator. At the present speed of 
the line it is capable of delivering 200 tons of ore 
every ten hours ; but by a slight increase of speed 
its capacity can easily be increased to 250 tons, 
without necessitating any material addition to the 
force of men employed. Under the latter con- 
ditions, the cost of transportation would be about 
10 cents per ton, or 5 cents per ton per mile. 

The Granite Mountain Mining Company’s line, 
at Rumsey, Montana, is similar in many respects 
to that of the Bi-Metallic, but the profile is more 
irregular. It is 8750 ft. in length, has a fall of 
1297 ft., and develops over 14 horse-power. On 
this line there is one span of 600 ft., and near the 
lower end the grade is unusually steep, there being 
a fall of 850 ft. in 1800 ft., or nearly 1 in 2. 

The line built for the Split Rock Cable Road 
Company, of Syracuse, N.Y., for the transportation 
of lime rock, is 16,500 ft. long and passes over roll- 
ing ground, but has no very steep grades or long 
spans. Its daily capacity is 750 tons. At one 
point on the line a bend occurs, but so slight that 
no interruption to the traftic results in consequence, 
and it is not necessary to detach the cars. At 
the discharge terminal the loaded cars are run 
upon suspended rails over a line of kilns, into any 
one of which, by an arrangement of switches, they 
can be unloaded without delay, and immediately 
started upon the return trip. As a precaution 
against fire, the entire superstructure, at this 
terminal, is of iron. This line has been in opera- 
tion now for about three years, running night and 
day. During the year 1891, nearly 196,000 tons of 
lime rock were carried over the line at a cost of 
about 6 cents per ton per mile, covering all ex- 
penses, including, in addition to the labour and 
material for operation and repairs, the expenses of 
right of way and taxes. 

The line built for the Aspen Public Tramway 
Company, at Aspen, Colorado, is used for convey- 
ing the ores from the mines to the railroad at 
Aspen, and has a daily capacity of 250 tons. The 
fall is 2409 ft. in a total length of 9850 ft., and 
when running to its full capacity the line develops 
about 60 horse-power. 

The East Shore Terminal Company has two lincs 
at Charleston, 8.C., for conveying bales of cotton 
from the presses and stock in warehouses, to vessels 
at wharves on the opposite side of a line of railroad 
which runs along the east side of the city. The 
line is 650 ft. long, and has a capacity of 100 bales 
perhour. It runs over the roofs of the warehouses 
and wharf sheds, the supports being all carried by 
the roof trusses. An elevator with two platforms 
is used for hoisting the bales to the loading ter- 
minal, which is centrally located above one of the 
warerooms ata height sufficient for the tramway 
cars to clear the roof. Platform cars of special 
construction are used for carrying the bales, and 
are fitted with latches, by means of which the bales 
are dumped automatically into a chute at the dis- 
charge terminal at the end of the wharf. As soon 
as the bales are dumped, the platforms of the cars 
right themselves immediately by means of counter- 
weights. 

On a line built for the Magnetic Iron Ore Com- 
pany, of Bensons, N.Y., the buckets are fitted 
with wheels, and the arrangement at the loading 
terminal is such that they can be readily detached 
from the hangers and taken to the face of the 
workings to be loaded. Nine hundred tons of iron 
ore are taken over this line in 10 hours, the guaran- 
teed capacity being 800 tons. 

The line of the Macate Gold Mining Company, 
of Peru, is located in the Andes, and passes over as 
rough a section of ground as can be well imagined. 
In fact, the line had to be designed especially for 
mule-back transportation, one of the stipulations of 
the contract being that no piece should weigh over 
300 lb., the framework for the stations being 
included in the contract. The line is nearly two 
miles in length, with a fall of 4920 ft. Its daily 
capacity is 100 tons of ore, developing in its descent 
about 16 horse-power, which is more than suflicient 


ENGINEERING. [Auc. 25, 1893. 








WIRE ROPE HAULAGE AT THE COLUMBIAN EXPOSITION. 
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for carrying all the back freight to the mines, 
including, among other things, 1000 gallons of 
water per day, the latter being taken up in cylin- 
drical tanks specially designed for the purpose. 
Perhaps the steepest tramway in the United 
States is the one built for the ‘‘ Holy Moses” Min- 


ing Company, of Creede, Colorado. It has a fall of | 


1020 ft. in a length of 2000 ft., and leads out from 
the loading terminal at the mine on an inclination 

























of 31 deg., ora fall of 60 ft.in 100 ft. The daily 
capacity of this line is 250 tons. 

Our illustrations (Figs. 1 to 18) explain clearly 
the details of the Bleichert Tramway. Fig. 1 is 
a diagram of a single span line, showing the arrange- 
ment of the carrying and traction cables, the de- 
tails of the hoisting engine, head of tower, arrange- 
ment of cables, and one form of hoisting carriage 
(see also Figs. 6 to 8) is better shown in Figs. 2 to 





5. Different types of carriers are illustrated (Figs. 
9 to 12), and it is clear that these can be varied 
indefinitely according to the work for which they 
are intended. In each, however, the leading prin- 
ciple is the same ; the load is supported on the 
two-wheeled carriage running on the main cable, 
and suspended from it is the grip between which 
passes the traction rope, held up to its work by the 
two friction wheels below. Figs. 28 and 29 are 
enlarged details of this grip. The detail for ad- 
justing the tension on the cables is shown in Fig. 
16, and Fig. 17 shows the method of connecting a 
cable and a rod for anchoring and other purposes. 
Besides the Bleichert, the Trenton Iron Com- 
pany makes several other classes of light tramways, 
also exhibited at Chicago. One of these is the 
‘* Acme steel tramway,” in which two lines of flat 
steel bands are suspended between the supports and 
form the track for the cars, which are hauled by an 
independent rope. The flat bands can be laid 
double, or even treble, if the weight to be carried 
requires it, and they pass over curved blocks at the 
head of the supports (see Figs. 13 to 15); spans up 
to 250ft. are adopted on this system. The cars, 
which can be used of one ton capacity, are of the 
form shown in Figs. 24 to 27; the supporting 
wheels are at the top on each side ; the hauling rope 
and its grip are in the centre, and it will be seen 
that the bottom of the car is fitted with four wheels 
for transporting it from the quarry or mine on sur- 
face tracks, to the elevator of the overhead tram- 
way. The bottom of the car is hinged so that the 
contents can be dumped when desired. Several 
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Pottsville Iron and Steel Company . Pottsville, Pa. Cinder 50 | 1,100; 70 ,, 10 
Solvay Process Company .| Syracuse, N.Y. Lime rock | 750 16,500 239 fall 12 ae 
Bi-Metallic Mining Company Granite, Mont. Silverore | 200 | 9,7501225 ,, a 15 
Granite Mountain Mining Company = “s a 200 | 8,750 1297 ,, 20 
Nowell Gold Mining Company Juneau, Alaska Gold ore... 200 11,600 2135 ss 45 
Witherbees, Sherman, and Co. Port Henry, N.Y. Ironore ... 500 | 3,668 406 ,, 73 14 
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Compromise Mining Company Aspen, Colorado Silverore.. 250 3,200) 920 fall 20 
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lines on this system are in successful use. 
Of the other types of rope transportation exhibited 
by the Trenton Company, we have space only to 
refer to very briefly. These are the single-rope 
systems—those of Hodgson and Hallidie ; aerial 
inclines of very steep grade ; cable hoists and con- 
veyors, the most remarkable example of which is 
that crossing the Susquehanna River at Glen Union, 
Pennsylvania, and which is used for carrying 
loaded railway cars up to 15 tons weight, across the 
river where the width is 735 ft. It was intended 
to build a bridge for the purpose ; but the offer of the 
Trenton Company was accepted, and the work was 
completed at less than one-fifth the cost. The cars 
are carried ona platform cage, rails on which corre- 
spond with those on the track ; the cage is hung to 
a fall block suspended from the carriage, that rests 
ona double line of main cables 2 in. in diameter. 
Other specialities are log skidders and cableways. 
The former are for logging operations, and consist 
of lines of cable stretched from tree to tree 
in such a way as to be easily shifted ; this sup- 
ports a running carriage moved by a tail rope 
wound round the drum of the hauling engine. The 
skid rope is wound round another drum, passes 
over a sheave attached to the carriage, and has a 
pair of hooks for holding the log at the end. 

Figs. 19 to 23 are drawings of two types of mine 
cars made and exhibited by the Trenton Iron Com- 
pany ; they form part of their underground haul. 
ing plant, which has been introduced to a con- 
siderable extent in American coal mines. The 
larger of these wagons is hung upon trunnions, on 
each end of which is a pinion that gears into 
a curved rack on top of the end standards of 
the wagon frame. They can be tipped in either 
direction by traversing the pinion on the rack by 
means of the hand levers, until the pinion comes 
against the curved stops on the frame. The smaller 
cars are mounted in pairs on a four-wheeled under- 
frame. They are provided with trunnions by 
which they can be hoisted and tipped. 





BONAR BRIDGE. 

No account of the bridge just opened at Bonar could 
be considered complete without some reference to the 
famous and historic structure on whose site the new 
bridge has arisen. Old Bonar Bridge, a perspective 
view of which is given on page 227, and an outline 
view in Figs. 34 and 35 (to published later), was 


commenced by Telford in 1811, and opened for traftic 
in November, 1812, the total expenditure being about 
13,0000. 























This bridge formed one of the numerous structures 
erected by ‘lelford in his capacity as engineer to the 
Parliamentary Commissioners, appointed at the com- 
mencement of the present century, for the development 
of the Highlands of Scotland by the formation of roads 
and improved facilities for communication. 

Amongst other bridges constructed by Telford for 
the Commissioners, the most notable, in addition to 
old Bonar Bridge, was that over the Tay at 
Dunkeld, the cost of which was borne in part by the 
Duke of Athole, whose tolls for recoupment of his 
outlay culminated in the famous Dundonachie scenes, 
and the bridges-over the Beauly and the Conan. 

Old Bonar Bridge consisted of two masonry arches 
of 50 ft. and 60 ft. span, with rises of 16 ft. 8 in. and 
20 ft. respectively, and a main span of 150 ft. with 
20 ft. rise. The main span was a cast-iron arch, the 
lower member of which consisted of four open cast- 
iron ribs. Each rib carried open spandril bracing, 
on which rested the roadway, and was made up 
of panels stiffened by cross diagonal bracing, and 
fastened together in the customary manner by bolts 
pasing through lugs castin the segments. Each panel 
was 4 ft. 54 in. long by 3 ft. in depth, with metal 
throughout 6 in. by 28 in. both in flanges and bracing, 
and from five to six panels formed one segment. Cast- 
iron ribs, secured together by tie-rods, carried road 
plates of the same material about }in. in thickness, 
which were covered with gravel forming the roadway. 
Our elevation of the old bridge (to be given later) is 
reproduced from Telford’s ‘‘ Atlas.” 

The springing plates were laid in the direction of 
the abutments, and were 16 ft. in length, 3ft. in 
breadth, and 4 in. in thickness, all being cast with 
sockets and shoulder pieces to receive the ribs. In 
each plate were three apertures 3 ft. in length by 
18 in. in width. Where the ribs joined, a cast-iron 
grating passed across the whole arch, having upon 
it cast joggles to receive the ends of the ribs, which 
were flanched end fixed in the gratings with cast-iron 
screw bolts. The ribs were preserved in their vertical 
position by casing the whole with grated flanched 
plates secured together and to the top of the ribs by 
cast-iron screws and pins. The spandrils were filled 
in with lozenge work, each triangular form being cast 
in one frame, with a joggle above and below, which 
passed into the sockets formed in the top of the ribs 
and in the bearers of the roadway. Where these 
lozenges met in the middle of their height, each had 
a cast-iron tie which passed bya notch from each side 

and metin the middle of the breadth of the arch, where 
they were secured by forelocks. Towards the abut- 
ments the lozenges were halved in order to suit the 
inclined surface, The covering plates were cast in a 
reticulated form, the holes or apertures being larger on 
the under surfaces than the upper, the better to support 
the materials of the roadway. 


REMARKS, 





‘The whole of the descent is in the first three-quarters of a mile 
| of the line. The loads going down this incline operate the 
balance of the line. 


Intermediate loading station at mill, at which cars are taken off 
and put on at will. 


Power developed utilised to carry back 50 tons per day, and also 
| to run crushers and crush all the ore shipped. 

/100 tons of back freight carried. For over 2000 ft. in length of 
| this line the grades are over lin 2. 

Two long spans, one of 1700 ft. and one of 1200 ft. 


This line raises pulp 100 ft. from lower mill floor and carries it 
across the Grande Mére Falls of the St. Maurice River. 

\Power developed used to operate an elevator at each terminal 

and an intermediate station. 





| 
| 
| 
Fifty tons of back freight carried per day. 


Supports all carried on roof trusses of buildings. Automatic 
umping platform cars used. Double-cage elevator at load- 
ing terminal. 

Last span 665 ft. in the clear ; crosses New River. 

Buckets are fitted with wheels, and are detached from line at 

| loading terminal. 

‘This line located in the Andes, and constructed for mule-back 

| transportation, no piece weighing over 300 lb. ; 1000 gallons of 
water carried up to mine per day. 


The fa!l at upper end of line is 60 ft, in 100 ft. 
One clear span of 1350 ft, 
| 








(The above particulars are from direct measure- 
ments and sketches of the débris of the old bridge, 
supplemented by an account of the structure in Cresy’s 
‘**Encylopiedia of Civil Engineering.”) 

In view of the interest attaching toa structure which 
no longer exists, but which in its day was undoubtedly 
a great engineering triumph, we append an extract 
from Telford’sreport to the Commissioners for Highland 
Roads and Bridges, dated January 3, 1811, and subse- 
quently quoted by Nicholas Carlisle, assistant librarian 
to his Majesty, in his ‘‘ Topographical Dictionary of 
Scotland and the British Isles,” published in 1813. 

‘*T have,” says Telford, ‘‘repeatedly examined this 
(the Dornoch) Firth, and I find that about 12 miles 
above Dornoch, at Bonar Ferry, it is contracted into 
the breadth of about 70 yards at low water of a spring 
tide, at which time 20 yards of that breadth, extending 
from the southern shore, is covered by water no more 
than 3 ft. in. depth, and as the spring tides rise no 
more than 8 ft., I conceive it practicable to constructa 
bridge at this place, where the several roads south and 
northof it may be made to centre without inconvenience. 

‘* As considerable quantities of icefloat herein winter, 
and the tides run with considerable velocity, it is ad- 
visable to construct an iron bridge of one arch of 150 ft. 
span and 20 ft. rise, and by making the arch to spring 
3 ft. above high-water mark, no interruption can then 
take place. i accompany this with a plan in which I 
have endeavoured to improve the principles of con- 
structing iron bridges, and also their external ap- 
pearance, The principal ribs have here their parts all of 
equal dimensions, which, by cooling equally, will avoid 
defects hithertc experienced in structures of this sort. 
The roadway, instead of being supported by circles or 
perpendicular pillars as formerly, is sustained by 
lozenge forms, which present straight lines and keep 
the points of pressure in the direction of the radii ; 
the covering plates, instead of being solid as formerly, 
are to be made reticulated, something in the way of 
malt-kiln tiles, which enables them to be made thicker, 
and yet so as to save a very considerable portion of 
iron, and consequently weight. ‘The estimate of the 
expense is 9736/. 6s. 8d.” 

‘*By means of this bridge,” adds Nicholas Carlisle, 
‘‘and that at Lovat when completed, the benefit of 
the Highland Road and Bridge Act will have been 
largely extended in completing the communication of 
the great Highland Road without the intervention of 
any ferry, quite to the northern extremity of Grea 
Britain, the bridges of Dunkeld, Lovat, Conan, and 
Bonar forming a connected series of bridges which 
for size, solidity, and utility is not surpassed any- 
where in the kingdom.” 

Two other structures of Telford’s still stand, with 
cast-iron arches, one over the Spey at Craigellachie, 
the other in three spans over the Esk, near Carlisle, 

Old Bonar Bridge stood through many a storm un- 
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injured. At one time it was threatened by enormous 
blocks of ice, which, with driftwood and débris, 
blocked the water-way, whilst at another time it is on 
record that a disabled vessel drifted up the Dornoch 
Firth and crashed into the bridge, which, however, 
dismasted the ship and sustained no injury from the 
collision, 

On January 29, 1892, however, owing to the sudden 
melting of snow in Strathcarron, a flood of exceptional 
height occurred, and Telford’s famous bridge suc- 
cumbed after successfully weathering the tempests and 
vicissitudes of nearly 80 years. Two other bridges of 
Telford’s succumbed the same afternoon, viz., that at 
Cannich and that at Beauly. 

Bonar Bridge is an interesting link between the 
present generation and the practice of the famous 
engineers who first handled iron for bridge construc- 
tion. The old bridge had a width of only 15 ft., with 
steep approaches on both sides in the good old High- 
land style, and is immortalised in the diary of Southey, 
the Poet Laureate, who, accompanying his friend 
Telford on a visit to Scotland in the autumn of 1819, 
describes old Bonar Bridge as ‘‘ a work of such para- 
mount utility, that it is not possible to look atit with- 
out delight.” 

The merest glance at the map of Scotland abun- 
dantly demonstrates the imperative necessity of a 
bridge at Bonar, for here the Kyle of Sutherland, 
which is a tidal estuary at the head of the Dornoch 
Firth, narrows and affords the natural means of com- 
munication with the south for the counties of Suther- 
land and Caithness, which are otherwise entirely cut 
off from the direct route to the Lowlands. 

The loss entailed in the destruction of the old bridge 
at Bonar fell on the counties of Ross and Cromarty 
and Sutherland, who forthwith proceeded to consider 
the re-establishment of the much-needed means of com- 
munication. A difficulty, however, arose at the out- 
set, in consequence of the Act of Parliament under 
which they acted permitting only the decision to con- 
struct new bridges at the yearly meeting of the 
councils, The necessity for speedy renewal of fallen 
structures had not been provided for by Parliament, 
such contingency having apparently been overlooked 
in the framing of the original Act. An amendment of 
the Roads and Bridges Act (Scotland), 1878, was sought 
and obtained in Parliament, conferring on the counties 
of Ross and Cromarty and Sutherland powers to pro- 
ceed at once with a bridge to replace the structure 
they had lost. A joint committee of the Road Boards 
of these counties was accordingly formed, charged with 
the management of rebuilding the fallen structure. 
Mr. Donald McLean, factor to the Duke of Suther- 
land, was chairman, until his withdrawal from the 
County Council, when Mr. John Macintosh, banker, 
Dornoch, acted in that capacity, with Mr. Alexander 
J. Dallas as clerk and treasurer. 

Messrs. Crouch and Hogg, MM. Inst. C.E., Glas- 
gow, were called in to report and advise as to the most 
suitable mode of replacing Telford’s bridge and re- 
establishing direct means of communication with the 
south. These gentlemen, after a careful survey and 
full consideration of all the circumstances of the case, 
recommended the scheme which has just been carried 
to successful completion, and which we are now 
enabled in all detail to lay before our readers. 

Tenders were at once sought, and, after some deli- 
beration, that of Sir William Arrol and Co., Limited, 
Dalmarnock Iron Works, Baltic-street, Glasgow, for 
12,584/. 17s., was accepted, and the work was put in 
hand forthwith. As will be noted from our illustra- 
tions, the new bridge is built in three spans, 70 ft., 
105 ft., and 140 ft. respectively, with a superstructure 
of bowstring girders of Siemens-Martin mild steel, and 
piers of granite, surmounted by castellated pilasters of 
the same material founded on steel caissons, sunk by 
means of compressed air, and subsequently filled in 
with concrete. An increased width of water-way, viz., 
a total of 315 ft., has been carefully provided for, as 
against only 26C ft. total water-way in the old struc- 
ture. The varying depth of girders is strictly in har- 
mony with the configuration of the rising ground on the 
Sutherland side. The design is simple and effective, 
whilst the architectural details of the masonry, 
in touch with the Scottish baronial style, are ad- 
mirably in keeping with the romantic and historical 
site of the new structure, as will be seen by the view 
on page 227, which we reproduce from a photograph 
by Messrs. W. Smith and Co., Photographers, Tain, 
N.B 


Having now dealt with the history of the bridge, 
we pass to some brief account of the caissons ere pro- 
ceeding to deal with the masonry and other features. 

The caissons of No. 1 pier, which are two in number, 
and similar in all respects, are 15 ft. in height, with a 
diameter of 11 ft. The air chamber is 6 ft. in height, 
the sides and roof being stiffened by eight diaphragms 
of triangular form as shown in Fig. 16 of our two-page 
plate, each made up of j-in. plating with a 34 in. by 
34 in. by } in. angle on either side of each edge. 
The plating throughout is 3 in. thick, the cutting edge 
being stiffened 7 the addition of a pair of 9 in. by 
.in, flat bars with countersunk rivets, 





The roof of the air chamber is of 3-in. plating, and 
the outer shell-plates are butt-jointed, the attachment 
being made by means of 6 in. by 3 in. by 2 in. T-bars 
running round the caisson internally. The air-chamber 
roof is connected to the outer skin and the shaft by 
33 in. by 34 in. by 4 in. angles, as indicated in Fig. 17. 
The shafts are of 3-in. plating, and have an internal 
diameter of 3 ft. ; the joints being formed by 6 in. by 
3 in. cover strips uniting butt junctions. 

The caissons of pier No. 2 follow in all particulars 
those of pier No. 1, and differ only in height, which 
in their case is increased to 21 ft. The tempo- 
rary caisson (see Fig. 13) has an external diameter 
of 14 ft. 6 in., and is 10 ft. in height. It is built 
of j-in. plating, and is stiffened externally round the 
centre by a6 in. by 3in. by jin. T-bar and internally by 
34 in. by 33 in. by }in. angles, and 6 in. by 3 in. by 4 in. 
T-bars bent round at their lower ends to pass along 
the j-in. horizontal plate, which makes up the difference 
in diameter between the permanent and temporary 
caissons, A 34 in. by 3hin. by 4 in. angle running 
round externally strengthens the upper edge of the 
temporary caisson. The temporary caisson is held 
down to the permanent one by six union screws 
secured to lugs riveted to each, as shown in Figs. 13 
and 14. 

The air lock employed was of the usual type, and 
calls for no special comment. The material was hauled 
up the shaft by means of a flexible rod passing through 
a gland and stuffing-box in the roof of the air lock, the 
winding being performed by hand labour. 

The work of sinking happily has no history. The 
maximum pressure attained was 141b. per square inch, 
and beyond some additional labour involved by rock 
being met with sooner than anticipated, no difficulties 
or mishaps fall to be chronicled. 

After occasionally encountering the débris of the 
fallen structure, loose open gravel and sand were met 
with, followed by gravel of a harder nature, and, in 
the case of the second pier, by rock. 

Passing now to some account of the abutments and 
masonry in connection with the piers, which were exe- 
cuted as a sub-contract by Mr. John Fyfe with material 
obtained from his Kemnay and Corrennie quarries, 
we deal firstly with the west abutment, which is 
founded on concrete in the manner shown in Figs. 
18 to 20. The foundation of the abutment is carried 
down to 9 ft. below natural surface, and the bed of 
concrete is 9 ft. 6 in. wide by 4 ft. in depth, the 
masonry being carried up with 10-in. off-sets every 
5 ft., reducing the width from 7 ft. 6 in. at the bottom 
to 5 ft. at the top. 

The south-west wing wall is founded on a concrete 
bed 2 ft. 6 in. depth, the outer face being curved with 
a batter of 100 ft. radius, whilst the inner face is 
carried up, as shown in Fig. 20, with 9-in. off-sets, 
until a width at top of 3ft. isreached. The north- 
west wing wall is similarly constructed, with some 
slight modification of dimensions. The east abut- 
ment is founded on rock, the abutment being 
similar in design to that already dealt with ; the 
width at foundation level is 9 ft., reduced ultimately 
at the top to 5 ft. by 12-in. off-sets; the wing 
walls call for no special remark. A drystone re- 
taining wall runs in a northerly direction from 
the east abutment. The rubble masonry in the 
abutments, wing walls, and retaining wall is built 
in cement mortar, being regularly levelled every 18 in. 
in height, and is carried up with ashlar quoins and 
grouted. The base, cope, and pilasters of the wing 
walls are of freestone ashlar, droved and splayed ; the 
parapets being built of squared rubble masonry with 
Portland cement mortar. 

The abutments are faced with Rogart granite, and 
the wing walls with squared rubble of local stone, 
whilst the retaining wall is faced with ordinary rubble 
masonry, duly pointed and drawnin with a key. Dry- 
stone backing is formed behind all walls. 

The quoins.of the abutments are of granite ashlar 
with 2-in. chiselled margins on the angles and 1-in. 
chisel draftson the other margins, a projection of 
lin. beyond the face of the rubble masonry being 
given to the quoins. In addition to the granite quoins, 
granite ashlar is built in the abutments under the 
girder blocks. The impost course is of granite, splayed 
on the under side and axed on the exposed faces, the 
course above being rough, and the face with margin 
drafts 14 in. wide. 

The piers (see Figs. 3 to 9) are of solid granite 
ashlar, the cutwater ends and tops being neatly 
dressed and having 2-in. chiselled margins; the 
corbels and voussoirs between the piers are also of 
solid granite, and have 14-in. margin drafts on all 
external angles, each alternate voussoir passing 
— through the arch. Above the arches granite 
ashlar is specified, whilst the impost course and that 
above it are similar in all respects to those already de- 
tailed for the abutments. 

The pilasters of both abutments and piers are built 
of granite ashlar, with 2-in. chiselled margins on the 
angles and 1-in. chisel drafts on the other margins ; 
rolled joists 8in. by 6in., weighing 341b. per lineal 
foot, being built in the pilasters as shown. 





The top of the pilaster over the rolled joist is 
filled in with concrete, and a galvanised cast-iron 
manhole gives access to the girder bearings below. 
The dimensions of the piers will be readily followed 
from the illustrations (Figs. 3 to 9). 

The arch connecting the columns of Ne. 1 pier is 
semicircular, and has a span of 16 ft. and a width of 
2 ft. 6 in., the depth of the arch being 1 ft. 6 in. 
throughout. The width of each column is 8 ft., re- 
duced to 7 ft. 5in. in the pilasters, whilst in No. 2 
pier the dimensions are increased to 10 ft. width of 
each column and a semicircular arch connecting them, 
14 ft. span, with a width of 3 ft. 

A pair of cast-iron beams (see Fig. 12) are 
placed in the concrete filling of the caissons about 
4 ft. 9 in. from the lowest course of granite, and 
steel rods, each 2 in. in diameter, and four in number to 
each pier, and 17 ft. 3in. and 18 ft. 7 in. long in 
piers Nos. ] and 2 respectively, are carried up into the 
masonry, terminating in a steel plate 12 in. by 12 in. 
by 4in., to which they are secured by nuts. The 
cast-iron beams are 3ft. 2in. and 2ft. 8 in. long, 
being 9 in. deep by 8in. wide, with flanges and web 
lin. thick throughout. (See Fig. 12.) 

The steel rods are attached to the ends of the beams 
in wedge-shaped recesses, 2 in. wide at the upper end 
and 3 in. wide at the lower end, the depth of each 
groove being 2 in. throughout. 

The total width of the structure is 27 ft. from centre to 
centre of main girders, and the roadway, which is 18 ft. 
in width, is made up as shown in Fig. 8 in cross-section, 
being composed of concrete, filling the troughs ard 
covering the floor plates, overlaid with 4 in. of sand, 
on which rest 4-in. granite cubes, grouted with cement. 

The footpath is laid with 3-in. Caithness pavement, 
bedded on sand, and jointed and grouted with cement. 
At the ends of the bridge the footpath is made up 
with a layerof sand and gravel 6 in. in depth. The 
kerbs are of granite, 12 in. by 6 in. (as shown in 
Fig. 8), those at the east end of the bridge having 
similar dimensions, and being worked to a circle of 
about 80 ft. radius. 

The approach roadways are bottomed with 9 in. of 
broken hard stone, covered with 6 in. of whinstone 
metal, broken to pass through a 2} in. diameter ring, 
gulleys with heavy cast-iron frames and wrought-ircn 
gratings being provided where necessary. 


(To be continued.) 





COMPOUND EXPRESS PASSENGER 
LOCOMOTIVE. 

On page 238 we publish further illustrations of the 
magnificent locomotive exhibit of the Baldwin Com- 
pany, in the Transportation Building of the Columbian 

ixposition. The engine of which we publish drawings 
is for express passenger service, and is known as the 
“special high speed” type. The weight in working 
order is about 60 tons, carried by four coupled driving 
wheels 7 ft. in diameter, one pair of trailing wheels, 
and a two-wheeled truck. The engine is designed for 
burning bituminous fuel, and is of the Baldwin com- 
pound type. The following are the principal dimen- 
sions : 

Weight and General Dimensions. 
Total weight of locomotive in work- 


ing order (actual)... wa 126,640 Ib. 
Total weight on driving wheels 

(actual) ia aed pe aed 83,140 ,, 
Total wheel-base of locomotive ... 24 ft. 7 in. 
Distance between centre of front and 

back driving wheels... om la (on oe 
Distance from centre of main driv- 

ing wheels to centre of cylinders... 13,, 2 ,, 
Length of main connecting-rod from 

centre to centre of journals nae oa Sa 
Transverse distance from centre t 

centre of cylinders ... <a a 1 « Ge 

Cylinders, Valves, co. : , 

Diameter of cylinders { a zs _ 
Stroke of piston <a - cal 26 in. 
Horizontal thickness of piston over 

piston head and follower plate ... 43 ,, 
Kind of piston packing _... Cast-iron rings sprung 

into solid head. 

Diameter of piston-rod pe oe 34 in. 
Size of steam ports 24 in. by 


14 in. 0: 
»» exhaust ports... 24 5, 4ba, circular 
Greatest travel of slide valves a 54 in. 


Outside lap of slide valves ... - : : in. 
{ H.P. 4 in. nega- 


Inside lap o slide valves aan, U0 eens 


Lead of s ide valves in full stroke { o : sin 
“ S ” 

Throw of upper end of reverse lever 

from full gear forward to full gear 

backward, measured on the chord 

of the arc of its throw .. 4ft. 34 in. 
Sectional area of opening in each 

steam pipeconnected with cylinder 19.63 sq. in. 

Wheels, &c.: 

Diameter of driving wheels outside 

of tyres fis Bae aad 84} in. 
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PASSENGER LOCOMOTIVE: COLUMBIAN 


EXPOSITION. 


CONSTRUCTED BY THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA. 








Diameter of truck wheels... 
trailing wheels .. sie 
Size ‘of driving axle journals, dia- 
meter and length “ 
Size of truck axle journals... 
main — journals 
Size of coupling-ro a 


Length of driving spring, centre to 
centre of hangers. 
Driving, — truck, ‘and ‘railing 
wheel centres.. ot : 
Boiler : 
Description of boiler 
— diameter of smallest boiler 


Material of barrel of boiler .. 
Thickness of plates in barre] of boiler 


. 5 ai as 
Front 5} by 4 in., 
back 6 





a in. by 12 in. 
. 6 


” 10 ” 


” °° 
48 in, 
Cast steel. 


Straight 


54? in. 
Steel 
§ in. 





Fig. 1. 


O 


ee 


Kind of horizontal seams 


», circumferential seams 


Material of tubes 


Number of tubes . 

Diameter of tubes outside 

Distance between centres of tubes... 

Length of tubes over tubeplates 

firebox inside 

Width of firebox inside ‘ 

Depth of firebox from underside of 
crown-plate to bottom of mud ring 


833 sage oe 









Butt jointed, 
with double 


covering strips 


J Single and 
{double riveted 


4 


{ 


Tron, No, 12 
W.G. 
198 
oy 


Water spaces, sides, back, and front Sides3in., ‘back 


of firebox 
—* of outside shell of fire- 


4in., front 4in. 


Steel 














Thickness of plates of wenn shell 
of firebox 5 

Material of inside of firebox... ‘ 

Thickness of plates in sides, back 
end, and crown of firebox ... . tsin., ¥sin., Zin. 

Material of firebox tube sheet sea _— 

smokebox 
Thickness of front and back tube- 


plates ... : 
“rab stays 


Crown plate is ein with .. 


1s in. 
Steel 


{ Bs in. in dia. 
Diameter and height of aioe sit by 20; in. 
Working steam “a per square 

a er ae Se 180 lb. 

Kind of grate ... Rocking = ‘drop. 
Width of bars . as 
Width of opening between bars 
Grate surface .. oe Ss 24.77" sq. ft. 
Heating surface in firebox ... << SOE 45 
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DIRECT ELECTRIC ELEVATOR AT THE CHICAGO EXPOSITION. 
CONSTRUCTED BY MESSRS. MORSE, WILLIAMS, AND CO., ENGINEERS, PHILADELPHIA. 
(For Description, see Page 340.) 




















AWHNIA 


Fig. 1. 


























Ng.8 





Heat f ste ove, 1849.90. 8g. ft. | Smallest inside diameter of smokestack 18 in. | Tender 

Total pe _— a -» 1478.13 “4 | Height from top of rail to top of | Weight of tender, > empty ( (actual) ... 33,200 Ib. 

Kind of blast nozzle ... Single. | smokestack ... .. 14 ft. 43 in. a fuel and 

Diameter of — nozz - 8 (three sizes Smokebox aa as “Extended, with netting | water, full «- 78,482 ,, 
provided) »  4hin., 42 in., 5 in. | and deflecting plate. | | Number of wheels under tender 8 
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Diameter of tender wheels ... ay 364 in. 
Size of journals of tender axles, dia- 


meterand length... ae 44 in. by 8 in. 
Total wheel base of tender ... 16 ft. 2 in. 
Distance from centre to centre of 

truck wheels of tender _... ee ke 
Water capacity of tank (in gallons of 

231 cubic inches) ; s .. 8600 gals. 
Fuel capacity of tender 6.8 tons 


Engine and Tender : 
Total wheel baseofengineandtender 50 ft. 8, in. 
Total length of engine and tender 
a ee coe ~ OS 55 RS, 


over all = 

Some of the material and fittings in this engine 
were supplied by the following firms: The boiler and 
firebox steel was furnished by the Wellman Iron and 
Steel Company, Thurlow, Pennsylvania, and the tubes 
by the Reading Iron Company. ‘The tyres and wheels, 
which are of the Vauclain pattern, were made by the 
Standard Steel Works, of Philadelphia ; the injectors, 
by William Sellers and Co., of Philadelphia; the 
safety valves, by the Coale Muffler and Safety Valve 
Company, of Baltimore ; the brakes, as regards the 
driving and trailing wheels, by the American Brake 
Company, of St. Louis ; and for the tender and train 
brake, by the Westinghouse Air Brake Company, of 
Pittsburgh. The boiler is clothed with magnesia 
sectional lagging, manufactured by Macan and Co., of 
Philadelphia. 





ELECTRIC ELEVATOR AT THE CHICAGO 
EXPOSITION. 

Tuk electric elevator illustrated on the preceding 
page was constructed by Messrs. Morse, Williams, 
and Co., of Frankford-avenue, Philadelphia, Pa. The 
electric motor is of the multipolar type, and is provided 
with carbon brushes. Its spindle is joined by a clutch 
to a wormshaft, on which is a bronze worm running 
in an oil-tight case which surrounds both worm and 
wheel. The thrust of the worm is taken on hard 
metal buttons revolving in oil. The brake is on the 
wormshaft, and is operated by a weighted lever, 
which is raised by an electro-magnet. Hence when 
the current is cut off or fails, the brake is applied at 
once without thought or attention on the part of any 
one. ‘The brake also comes into operation if the car 
descends faster than its normal speed, which may be 
as high as 250 ft. per minute. 

The car is lifted by wire cables which wind ona 
grooved drum. To the latter there is applied a slack- 
cable stop arrangement, which automatically stops 
the machine should the car stick in its descent. This 
prevents the cable being unwound, and getting into 
confusion. 





NAVAL ENGINEERING. 
To THE Epiror oF ENGINEERING. 

Str, —The views expressed in your article of last week 
respecting naval engine-room complements will be in- 
dorsed by all naval engineers, who will also have read 
with satisfaction part of the official correspondence on the 
subject which has lately been published. That the 
matter is in such able hands, and that it is not likely to 
be lightly dropped, must be a subject of congratulation 
to every one interested in the efficiency of the engine-room 
departments on board our ships. Although the idea may 
be extremely repugnant in some quarters, yet the fact 
cannot be blinked, that this efficiency will have the 
greatest possible effect on the value of our ships as fighting 
machines whenever they are called upon to act in this 
capacity. 

No one, however, can be blind to the difficulties which 
lie in the way of going back on such a change as has just 
been made, as it harmonises so completely with certain 
well-known views on the subject of the steam personnel of 
the Navy. To keep down the money vote for non-com- 
batants (under which term the steam branch is included)— 
to keep down the steam branch itself, it being at its best 
but a necessary evil—to demonstrate, if possible, that the 
existence, even, of this branch is by no means as neces- 
sary as has hitherto been imagined, are considerations 
that are bound to carry weight with them. That inno- 
cent Lascar, who was discovered on the deck of one of 
our large mail steamers a few years ago “‘ working an 
engine,” little imagined, as he pulled the lever and hoisted 
the baggage, what a part he was destined to play in 
solving a great naval question. Without doubt, an in- 
telligent naval stoker is as capable a man as a Lascar ; his 
arm is as strong to pull the lever, and he can as skilfully 
uss his oil-can. Of what more does naval engineering 
consist ? 

The real reason for making such a sweeping reduction 
in the mechanical staff of our ships has never been stated. 
No explanation has been given other than that the com- 
mittee found on investigation that the numbers of engi- 
neers and engine-room artificers, carried in our ships, 
were unnecessarily great, or, in its own words, that a 
‘redundancy ” existed. This redundancy had never 
been suspected previously; in fact, sea-going engineers 
had always represented that their mechanical staffs were 
too weak. Of course, the question turns largely on the 
view taken of the meaning of the term ‘‘ requirements of 
the service.” The sea-going engineer has his views on 
this point ; he requires a staff sufficient to keep all the 


are called upon to perform their natural work, 7.¢., act as 
fighting machines. The staff to be sufficient to drive the 
ship at high speeds for lengthened periods, and the staff 
to readily effect repairs necessitated either by damage 
from shot or shell, or from breakdowns. Another point 
of view would consider as sufficient such staff as would 
keep the machinery from falling to pieces under the usual 
conditions of service. The late changes certainly favour 
the latter rather than the former view. 
It is stated that the naval manceuvres will be used as a 
test of the working of the change. This would be very 
satisfactory if the naval engineers engaged in them gave 
their opinion, and it was actedon. At the same time 
these manceuvres, although they severely test the ma- 
chinery and the endurance of the engine-room staff, are 
not war. From beginning to end they last nine days 
only, blank cartridge is used in the guns, and torpedoes 
are dummies. 
It is quite possible that nothing very serious might 
happen for a long period to indicate the ill effects of the 
new departure. The machinery of ships will gradually 
run down in efficiency, and the collapse will come later 
on. Can we afford to risk this collapse in order to test 
the working of the change ? 
In conclusion, attention may be called to the statement 
that chief stokers have been substituted for engine-room 
artiticers. This statement is most misleading, as it gives 
the impression that, wherever mechanics have been re- 
moved, mechanics, although of lower order, have been 
substituted for them. Now as mechanics—so called— 
these chief stokers already existed in our ships. They 
may have been there as leading stokers, or stokers, but 
there they were, and as available in a mechanical way as 
when they were rated chiefs. There has been no creation 
of mechanics. What has really taken place, is that the 
numbers of engineers and engine-room artificers have 
been reduced in ships—the latter to the extent of 30 per 
cent.—and their places have been filled up by second- 
class stokers (not mechanics). 
Yours obediently, 
NAVAL ENGINEER. 





FEED-WATER HEATER. 

To THE Eprror oF ENGINEERING, 
Sir, — Will you allow me to say a few words in reply to 
Messrs. C. Humphrey Gilbert’s and John Kirkaldy’s 
letters ? 
The saving due to the use of my feed heater may be 
ascribed to two causes; 
1. That which results from the caloric units saved, in 
using for heating the feed, steam having already done 
work. This may amount to from 10 to 14 per cent. 
according to the pressure. 

2. That which results from the better circulation of 
water in the boiler, a greater ap of that water 
being at boiling temperature. This explains very easily 
the advantage of Mr. Kirkaldy’s feed heater, however 
paradoxical it may seem at first sight. 

Accordingly, the total economy of about 20 per cent., 
which has been proved by comparative experiments on 
four of my boats, is easily accounted for. 

In my last boats, although the water leaves the feed 
heater at about 240 ahr. (at full power), the whole of 
the water in the boiler is at boiling temperature more 
completely and by much simpler means than by the use of 
Mr. Kirkaldy’s heater; the feed is introduced by rain 
drops in the steam, care being taken to avoid shocks in 
the feed pipes. 

Is it not evident that the effect is exactly the same as 
that due to Mr. Kirkaldy’s heater? In both cases heat 
is taken from the live steam and transferred to the water, 
the whole of which attains the boiling temperature. The 
consequence is that as soon as this water enters the 
heating tubes, bubbles of steam are produced, and the 
density of the ascending fluid is reduced in such a ratio 
that the circulation is increased manyfold. 

It should be borne in mind that, on account of the 
small dilatability of water, circulation due to difference 
of temperature in water, not in a boiling state, is prac- 
tically nil, compared with that due to the presence of 
pores in the ascending water, so that the circulation is 
independent of the temperature of the water in the return 
tubes, outside the fire, provided no steam is mixed in the 
returning water. 

As to the stopping of grease, this is done very com- 

letely in the hot-well by a filter of my invention. This 
Biter, in which the filtering medium is sponge, asin the 
Harris apparatus on board of the Campania, lately de- 
scribed in your columns, is in use since five years, not 
only in my engines, but in all the new engines of our Navy. 

I consider that the filter is better placed before than 
after the feed pumps, the alternative compression and 
expansion of sponge by the differences of pressure in the 
feed being such as to extract the oil already engaged in 
the filtering elastic material. On the other hand, in the 
first case, no pressure exists in the apparatus, which is 
much lighter and less liable to breakdowns and repairs. 

I remain, Sir, yours truly, 
J. A. Normanp, M.I.N.A. 

Havre, August 21, 1893. 





“BRITISH RAILWAYS.” 
To THE Epitork OF ENGINEERING. | 

Sir,—Perhaps you will allow me, while thanking you 
for your kind can tonateg review of my recent first ven- 
ture into authorship, to point out that in one or two 
respects your reviewer seems to have alleged omissions 
where such do not occur. 

For instance, it is stated that no reference is made to 
the 2 p.m. on the Great Northern, to the new North- 


London and North-Western Railway. In answer, I may 
say that the Great Northern 2 p.m. is mentioned on page 
167, where a special timing is given of this train; the 
North-Eastern locomotives were not mentioned, as they 
were not out when the section dealing with that system 
was written ; and that such failings as are to be found on 
the London and North-Western are discussed on page 194 
and at foot of page 198. 
Speed columns were purposely omitted in the tables of 
actual performances, as they might cause similar mis- 
apprehension to that noticed on page 37, in discussing a 
supposed run from Hatfield to Potter's Bar. The mile 
numbers on the gradient profiles were also left out, as in 
some cases it was found impossible to make them tally 
with thenumbers exhibited at the side of the line on the 
mile-posts (see paragraph at foot of Rage 233, on erratic 
numbering of mile-posts on Midland Railway). 
Ian, &c., 
J. Pearson Pattinson. 
To THE EpITor or ENGINEERING. 
_ Srr,—In your review of this book, you remark that 
information might have been given concerning the ordi- 
nary high-pressure engines now being built at Gateshead, 
and some of which are running now. In_ illustrating 
No. 1619, North-Eastern, recently, which is a compound 
engine, _ spoke of it as one of a class. In reality, is it 
not a so 





itary engine on the compound principle, belong- 
ing to the class of twenty engines to which you this week 
refer, the remaining nineteen of which are, as you say, 
high pressure ? 
_ Inany event, the return to simple engines is interest- 
ing. 
As_ you remark, a profile of the line traversed by 
the North and West expresses between Bristol and 
Crewe would be extremely interesting, and perhaps you 
could see your way to supply this omission on Mr, 
Pattinson’s part. 
Yours faithfully, 

E. B. D 


August 21, 1893, 








BOILER EXPLOSIONS AT BRADFORD AND 
BIDDULPH. 

_ Two “‘ formal investigations” under the Boiler Explo- 
sions Act, 1882, have just been conducted by the Board 
of Trade, the Commissioners being Mr. Howard Smith, 
barrister-at-law, and Mr. A. Gray, consulting engineer. 
Mr. Gough appeared for the Board of Trade, while the 
boiler-owner in each case was represented by a legal ad- 
viser. 

The first of these investigations dealt with an explo- 
sion which occurred on Tuesday, May 30, at Wild Grove 
Farm, Tyersal, near Bradford, belonging to Mr. Harri- 
son. Mr. Gough, in opening the proceedings, stated 
that the boiler was of the vertical class, and was made by 
Messrs. Midgley, of Stanningley, for the Isles Company, 
Limited, steam crane makers, of that town. It was sup- 
plied by the Isles Company to a Mr. Hopkinson in 1874 
or 1875, at which time it was considered fit to bear a pres- 
sure of 60 lb. on the square inch, and the safety valve was 
adjusted to that point. About the year 1877 Mr. Hopkin- 
son was leaving England, and sold the boiler to Mr. 
Hardy, contractor, who used it for some time at a pres- 
sure of 40 1b., and then lent it to a Mr. Darville, making, 
however, no charge for it. A man named Wright, who 
had apparently set himself up as competent to deal with 
boilers, told Mr. Darville that a pressure of 30 lb. would 
be enough at which to work it, couak the safety valve 
still remained loaded to 60 1b. Mr. Darville occasionally 
used a greater pressure than 30 lb., but never allowed it 
to reach 60 lb. In 1887 Mr. Hardy sold the boiler 
to Mr. William Harrison, farmer, Tyersal, and Wright 
then examined it on behalf of the new purchaser, but did 
not consider that any repairs were necessary, so that none 
were made. Wright adjusted the valve to blow, as he 
thought, at 401b., but did not test the pressure gauge to 
see whether it was correct. After the explosion it was 
found that the valve had been adjusted to blow at 56 lb. 
Mr. Harrison — a@ man named Rayner, who ap- 
peared to have had considerable experience, to attend 
to the boiler and engine, and he did not report any 
defects, though for the last two years he had had the 
whole management, and cleaned the boiler every ten 
weeks. On May 30 the boiler burst, fatally scalding 
Rayner, and also another man who was not employed on 
the farm but was a friend of Rayner’s. 

Mr. Isles, Stanningley, stated that he had been unable 
to find the specification for the boiler, which was, he 
thought, designed to bear a pressure of 60 Ib, 

Mr. Hardy, contractor, deposed to selling the boiler to 
Mr. Harrison in 1887 for 201. Mr. Harrison at the time 
of purchase brought Mr. Wright with him, who examined 
the boiler and pronounced it sound. It was not otherwise 
examined while in his possession. 

William Wright, blacksmith, Manchester-road, Brad- 
ford, deposed to having served his apprenticeship to a 
blacksmith, but had had experience in a fitter’s and 
boilermaker’s shop. He had himself used boilers and 
had dealt with them for some twenty years. He examined 
the boiler in question for Mr. Darville, and told him not 
to work at more than 40lb. He thought it was sound 
and good. He could not get into the boiler, but examined 
- rebox and sounded the plates where he could get at 
them. 

Mr. Howard Smith inquired whether witness had re- 
presented to Mr. Harrison that he was competent to 
examine boilers ? 

Witness replied that he had thought he was competent, 
but did not think so now. He had no knowledge of 
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might be worked at 401b. He did not know the thick- 
ness of the plates. ; 

Mr. Harrison, farmer, of Wild Grove Farm, said he 
knew nothing about boilers, but, acting on Mr. Wright’s 
advice, he gave 20/. for the one in question. He engaged 
Rayner, who held good testimonials for competency, to 
look after the boiler, which was used to drive an engine 
for grinding corn and chopping hay. 

Mr. Morley, engineer, Prospect Foundry, Bradford, 
gave evidence to the effect that he examined the boiler 
on behalf of the coroner. Externally it was in fairly 
good condition, but internally it was much corroded, 
especially at the crown of the firebox, at which part the 
plate in the weakest place, and where the first rent 
oscurred, was less than ;; in. thick. Thecorrosion would 
certainly have been found if an examination had been 
made by a competent person. 

Mr. Howard Smith inquired whether it was the custom 
in the district to work boilers, as in this case, for six years 
without inspection ? : 

Witness replied that most of the millowners had their 
boilers insured, and they were then, he presumed, 
examined, but in the case of steam cranes, collieries, 
quarries, &c., the practice was not usual, and there were 
no means of compelling an inspection. Obviously it was 
necessary that all boilers, without exception, should be 
examined periodically. 

Mr. Carlton, engineer-surveyor to the Board of Trade, 
who had examined the exploded boiler, agreed with the 
last witness as to the cause of the explosion, and said that 
the boiler was totally unfit to be worked at any useful 
pressure. 

The evidence being closed, Mr. Howard Smith gave 
judgment. Reviewing the history of the boiler, he said 
it was perfectly evident that Mr. Wright did not possess 
the necessary qualifications to enable him to examine a 
boiler, and when he examined the one in question in 1887 
he must have acted ignorantly, or his conduct had been 
very careless and reckless. But notwithstanding his 
ignorance he had held himself out to be competent, 
which, by his own confession, he was not. It was quite 
certain that if the boiler had been examined in 1887 by 
some one who was really competent, it would have been 
condemned as unfit for use. The Commissioners had 
come to the conclusion that Mr. Harrison was not per- 
sonally to blame, as he had taken what he considered to 
be proper steps for safe working. The attendant, how- 
ever, had, perhaps against Mr. Harrison’s knowledge, 
neglected properly to examine the boiler when he cleaned 
it, or the defect must have been found out, and for this 
omission on the part of his servant Mr. Harrison must 
he held responsible. 

Mr. Gough asked the Commissioners, on this finding, to 
order Mr. Harrison and Mr. Wright to pay a portion of 
the costs of the investigation. 

On behalf of Mr. Harrison, Mr. Newell, solicitor, 
urged that it would inflict a great hardsbip on his client, 
who was personally blameless, if he were mulcted in costs. 

Mr. Howard Smith replied that the master must be 
held responsible for the neglect of his servant. Only a 
very small order, however, would be made against Mr. 
Harrison. He would be required to pay to the Board of 
Trade the sum of 20s. Mr. Wright’s conduct had been 
most reprehensible, and he would have to pay 201. to the 
Board of Trade towards the cost of the investigation. 

The second inquiry also dealt with an explosion at a 
farm, the boiler being owned by Mr. Joseph Cottrell, 
G llow Ford Farm, near Biddulph, Staffordshire. 

The boiler, Mr. Gough said, was a small one of cylin- 
drical type, being externally fired, and having an internal 
flue tube passing through it from end to end. Its length 
was 7 ft. 6 in., and its diameter 3 ft. 6 in., the plates 
being about 3 in. thick. It was set in brickwork, the 
heated gases passing under the bottom, returning to the 
front end through the flue tube, and then going along the 
side flues to the chimney. The engine drove a chaff- 
cutter and a thrashing machine, The boiler appeared to 
have been originally purchased by a colliery company 
about twenty-four years ago, and during the time they 
had it it was worked at 42 1b. pressure, and no repairs 
were made. The colliery company was wound up, and a 
Mr. Holt bought the plant, and in August, 1883, sold the 
boiler to Mr. Cottrell for 47. 10s. The man who fixed the 
boiler had told Mr. Cottrell that it was in good condition, 
and could be safely worked up to 40 Ib. He, however, 
worked it at 25 lb., as indicated by the steam gauge, but 
the gauge had not been tested, and it was now impossible 
to ascertain at what point the safety valve was really 
loaded. About half-past three on the afternoon of Tues- 
day, May 9, the fire was lit, and at about half-past seven 
the engine was started. Shortly before eight a belt came 
off, and the engine was stopped, the pressure on the 
gauge being then, it was stated, 28 lb., with the water in 
the glass 2 in. or 3in. high. At eight o’clock the boiler 
burst, wrecking the premises, but fortunately no one was 
hurt. It would be found in evidence that the plates were 
be thin, measuring in places as little as ;{; in. in thick- 

ess. 

Solomon Hargreaves, an engine-driver, deposed to 
having examine the boiler with Mr. Cottrell before it 
was purchased by him. He sounded it with a hammer, 
and told Mr. Cottrell that it was sufficient and safe for 
his work. He did not know the thickness of the plates, 
but arrived at 30 lb. as a safe working pressure, because 
it had been worked at about 40 lb. by its previous owners. 
He did not “. it was safe for use at 401b., but that it was 
fit to do Mr. Cottrell’s work. 


Mr. Holt, of Biddulph, said he bought the boiler in 
August, 1883, and sold it to Mr. Cottrell the following 
month for 4/, 10s. He considered that it was worn out, 
but thought it might do for steaming chopped hay or 
straw for fodder. He would not have used it at his own 
works on any account, 








Mr. Cottrell said he used the boiler after receiving from 
Hargreaves an assurance that it was safe and cou 
worked up to 30 1b. or 40 1b., he was not sure which. He 
only required the boiler from October to May in each 
year. ‘he boiler had been cleaned out annually, but 
never examined. A man named Kawlins had applied a 
small patch, but he could not remember that Rawlins 
advised him to get a new boiler, though he told him it 
was old. 

George Rawlins, boilermaker, Cobridge, said when he 
put on the patch referred to he found the plate which he 
cut out not more than} in. thick. He told Mr. Cottrell 
the boiler was an old one, and that he had better get 
another. He did not think it could be safely worked at 
more than 10 lb, pressure. 

Joseph Boden, an engineman, said he cleaned the 
boiler out once a year, but made no examination. He 
knew nothing about examining boilers. He never sounded 
the plates, but simply removed the scale, 

r. G. E: Brown, engineer-surveyor to the Board of 
Trade, described the boiler and its rupture. The thick- 
ness of the plates varied from 4 in. tog; in. The original 
thickness appeared to have been about gin. He attri- 
buted the explosion to the plates having become so thin 
as to be unable to withstand the ordinary working pres- 
sure. The boiler was totally unfit for any useful working 
pressure. It certainly should have been periedically 
examined by a competent person. All boilers ought to 
be so examined. 

In delivering the judgmentof the court, Mr. Howard 
Smith, after dwelling on the general facts of the case, 
stated that Mr. Cottrell, when he bought the boiler, 
omitted to have it properly examined. The witness Har- 
greaves had said he never examined a boiler | orgy 
and therefore he was not competent for the duty. The 
Commissioners, however, were of opinion that Mr. 
Cottrell was in some measure misled by him as to the 
pressure at which the boiler might work, but the conver- 
sation in which the matter was referred to took place six 
years ago, and Mr. Cottrell had no reason to assume that 
Hargreaves was a person capable of advising him as to 
the condition of the boiler. Though Mr. Rawlins had not 
in specific terms told Mr. Cottrell that the boiler was 
dangerous to work, yet, in the opinion of the court, a 
warning as to its real condition had been given. This 
was in 1889, but Mr. Cottrell had neglected to have it 
examined, and took no means to ascertain subsequently 
that the boiler was safe. As no examination had been 
made since Mr. Cottrell bought the boiler, and as, if it 
had been carefully examined, it would have been. found 
to be in a dangerous state, the Commissioners had no hesi- 
tation in finding him to blame for the explosion. 

Mr. Gough applied that in accordance with section 7 
of the Act, Mr. Cottrell should be ordered to pay at least 
a portion of the costs of that investigation, which 
amounted to rather more than 100/. 

In reply, Mr. Smith said that he and his brother Com- 
missioner were of opinion that Mr. Cottrell had erred 
through ignorance, though this could not be accepted as 
an excuse, and they also took into consideration the great 
damage that had been done to his property. The justice 
of the case would, they thought, be met by ordering him 
to pay thesum of 15/. towards the expenses incurred by 
the inquiry. 





GUN TRIALS OF THE BATTLESHIP 
“RAMILLIES.” 

Tne new battleship Ramillies, which is being completed 
as the flagship of the Commander-in-Chief of the Medi- 
terranean Fleet, and which has been fully described in 
ENGINEERING, * has this week completed her gunnery trials 
with results eminently satisfactory, alike to the several 
constructors of the guns and the builders of the ship and 
engines—Messrs. J. and G. Thomson, Limited, Clyde- 
bank. In the first place, the diameters of the circles 
turned by the vessel were measured under various condi- 
tions of helms and propelling power, the ship being 
steered round a buoy, angles being taken at every four 
points turned by observers stationed at the bow and 
stern, using the known length of the ship as a base line. 
The gunnery trials were proceeded with on Wednesday. 
The main armament of the Ramillies, it may be said, 
consists of four 134 in. 67-ton guns, Mark III. The 
secondary and auxiliary armaments comprise ten 
6-in. 100-pounder quick-firing guns, sixteen 6-pounder 
and nine 3-pounder quick-firers, eight machine guns, and 
a couple of 9-pounder field guns—an aggregate about 500 
tons heavier than the secondary armaments carried by 
battleships of the Trafalgar class. The 6-in. quick-firing 
= are mounted in a central battery, and are double- 

nked. Four are disposed on the main deck within 
armour casemates 6 in. in thickness at the face, and 
having athwart screens for the protection of the gun 
crew. The forward guns are arranged to train 60 deg. 
ahead, and the after guns 60 deg. astern. The four 
67-ton guns, which are of the same pattern, though 
constructed by different manufacturers, are mounted 
in pairs in a couple of barbettes erected at each end 
of the secondary battery, and consequently well 
apart. Although they tower to a height of not 
less than 23 ft. above the water line, their tops protrude 
only 2 ft. 9 in. beyond the level of the upper deck; and 
as the structures are screened by the top sides of the 
ship, they present an indifferent target to an enemy. 
The axis of the guns when laid horizontally is about a 
foot and a half higher than the parapets of the redoubts, 
or a total height of 4 ft. 6 in. above the deck, which is 
believed to be sufficient to preserve it intact when the guns 





* ENGINEERING, vol. liv., pages 197 and 412; vol. lv., 
me 7. See also Ibid. vol. li., pages 251 and 283; 
vol. liii., pages 287 and 520, 








are fired direct ahead. The guns have a total length of 


be | 36 ft. 1 in., with a length of bore of 405in., equal to 


30 calibres, while the rifling extends throughout a length 
of 333.4 in. The powder chamber is 18 in., the jacket 
57 in., and the chase at the muzzle, which has a slight 
bulge, 23.4 in. in diameter. The full charge fired weighed 
630 lb., S.B.C. powder, and the reduced charge 4724 lb., 
while the projectile had an approximate weight of 1250 lb. 
The general details of the hydraulic machinery and 
arrangements are precisely of the same character and de- 
sign as those employed on board the Royal Sovereign, it 
having been found impossible to improve upon them. 
The great object aimed at has been to combine quickness 
of fire with perfect safety in the working. The hoists are 
loaded with shot and powder from different sides simul- 
taneously. This economises time in feeding the guns; 
but as the path from the bogey to the lift has an upward 
inclination corresponding with the plane of the guns when 
the breeches are depressed for loading, the new system also 
offers additional security against accident, as there is no 
danger of the projectiles taking charge when being forced 
up the gradient and striking the stops against which they 
are to rest. It may be interesting to state that each of 
the 67-ton guns forming the main armament costs 13,000/. 
exclusive of its mounting, and that every shotted round 
fired represents an expenditure of 1147. The whole of the 
hydraulic machinery was designed, manufactured, and 
fitted on board by Sir William Armstrong, Mitchell, and 
Co., of the Elswick Ordnance Works. 

Firing, according to the TZimes report of the trials, 
commenced with the machine, Hotchkiss, and 6-in. quick- 
firing guns on the upper deck, Fifty rounds were dis- 
charged from the first-mentioned in pulls of five each, 
four 7}-0z. charges from the 6-pounders, four 6% oz. 
charges from the 3-pounders, and two charges of 13]b. 4 oz. 
each from the 6-in. quick-firers. The mountings with- 
stood the strains yerfe:tly, and it is only necessary to 
record with respect to this part of the programme, that 
cordite was exclusively used for the quick-firing guns. 
The trial of the 67-ton guns afterwards took place. The 
following is a tabulated record of the order and conditions 
of firing, with the recoils of the guns for each round : 


After Barbette. 
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Elevation. | Bearing. | Recoiis. 
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Gun, Rounds. | Charge. 
deg. | 
| 








deg. ft. in. 

Left 1 Reduced | 5 elevation Port beam 2 3 
at i 2 | Full 5 ee 10 before beam, 4 1 
g 3 pa Horizontal 1l0abaft ,, | 41 
Right | ( 1 | Reduced | ” Portheam | 2 3 
al | Full | Belevation l0beforebeam| 4 0 
ad l 3 - | Horizontal JOabaft ,, | 4 0 


Fore Barbette. 


| ( 1 | Reduced Horizontal (Starbd. beam, 2 8} 
Left 2 | Full | Extreme ele- 10 before ,, 8 5 
gun ( | vaticn | 
| on ee 5elevation (10 abaft ,, 3 3 
Right 1 Reduced Horizontal (Starbd. ,, 2 104 
cat { 2 ‘all | 10 elevation (10 before ,, 8 2 
8 3 3 7h 


H |» 5 ae 10 abaft ,, 
The hydraulic connections were worked at a pressure of 
1000 lb., and it was understood that the maximum pres- 
sure in the recoil presses was about 27001lb. The third 
rounds from the guns in the after barbette were fired 
simultaneously, and the whole of the others indepen- 
dently. The second round from the left gun in the fore 
barbette was fired with extreme elevation for the purpose 
of determining the maximum recoil, This was reported to 
be 41 in. The recoils were, on the whole, eminently 
satisfactory, those of the guns in the after barbette uni- 
formly so. ‘There were no accidents of any kind, and 
with the exception of the breaking of afew panes of glass 
no damage was inflicted upon the ship’s fittings by the 
heavy concussions. The hydraulic machinery proved 
perfectly reliable under the demand made upon it, and 
showed no signs of distress. The 6-in. guns on the main 
deck were subsequently fired. The guns, in consequence 
of their great length, are fitted with an arrangement for 
running them in and completely housing them. The 
gear was not tried, but previous experiments had shown 
that the guns beneath deck can he disconnected, sus- 
pended, and brought inboard in 3 minutes 42 seconds. 
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LAUNCHES AND TRIAL TRIPS. 

TuE steam hopper barge No. 22, recently constructed 
by Messrs. William Simons and Co., Renfrew, for the 
Clyde Trustees, underwent its speed trials on Friday last 
with most satisfactory results. The mean speed obtained 
on tworuns between the Cloch and Cumbrae Lights (a total 
distance of 27} knots) was fully 11 knots. This speed 
was made with a load of 1220 tons of dredgings on board, 
and is considerably in excess of the contract, 








The Ailsa Shipbuilding Company, Troon, launched on 
Saturday, the 19th inst., a steel screw steamer named 
Calchfaen, for Messrs. Kneeshaw, Lupton, and Co., 
Liverpool. The vessel is of the following dimensions: 
Length over all, 167 ft. ; length between perpendiculars, 
160 ft. ; breadth moulded, 24 ft. 6in.; depth moulded, 
11 ft. 9 in. ; depth of hold, 10 ft. 11 in. She will be fitted 
by the builders with compound surface - condensing 
engines, having cylinders 20 in. and 40 in. in diameter by 
27 in, stroke. 





Sovutn ArricAN MinrRALs.—Coal has been found in 
Barkly West. Lead and silver ore have also been met 
with by men engaged in building a telegraph line from 
Campbell to Griquatown, 


ENGINEERI NG. [Auc. 25, 1893. 











ELECTRIC PLANT AT THE BILBAO HARBOUR WORKS. 
(For Description, see Page 229.) 
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Fic. 9. 100-Ton Exvectric TRANSFER TABLE. 






































Fie. 10. 109-Tox Exvectric TRAVELLER AND TRANSFER STAGE, Fic. 11. Enp View or Etecrric Tiran, 
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THE COAL WAR IN SOUTH WALES. 
Tue towns and colliery villages of South Wales 

are partly occupied by troops sent in response to 
the urgent demands of the magistrates. Certain of 
the daily papers are endeavouring to make a griev- 
ance out of this, and accuse the authorities of 
assisting the coalowners in an attempt to terrorise 
their workpeople. They do not explain how this 
result will follow from the presence of the military, 
discreetly leaving this point to the imagination of 
their readers. Nowhere in their columns is there 
to be found any account of military action, even in 
defence of law and order, although there are 
plenty of rumours as to impending operations. 
But in the issues immediately preceding the 
advent of the troops, and also in subsequent 
issues, there were detailed reports of the move- 
ments of masses of miners—thousands strong—who 
swooped down on the collieries still at work, and 
‘* persuaded” the men to come out and join in the 
strike. In each case the colliers at work had no 
intention of deserting their posts, and had no 
opportunity of listening to the eloquence of the 
strikers, as they were underground. But they 
and the colliery managers thought it more dis- 
creet that they should come to the surface, and 
that operations should be stopped. We read of 
few instances of actual violence. When ten excitable 
Welshmen set themselves to convince another that 
he is in the wrong, there is usually no necessity to 
resort to blows; valour must largely exceed discre- 
tion in the man who remains obdurate to their argu- 
ments. It is incomprehensible how newspapers 
with such records in their pages can denounce the 
provision of troops as an outrage on freedom. 

The preservation of public order and individual 
liberty is one of the elementary duties of govern- 
ment, yet it often entirely fails in labour contests. 
As regards individual workers, it is practically non- 
existent. The non-unionist who does not ‘‘ come 
out” with his mates dare not walk openly back- 
wards and forwards to his work. Even if no 
violence is attempted, the abuse and threats of the 
pickets render his existence unbearable. With 
larger masses of men the same condition of affairs 
prevails. The Shipping Federation had to lodge 
their free labourers in the docks, because their 
skins would not have been safe outside. Even 
when the men who wish to work are a large and 
well-organised body, they have great difficulty in 
resisting the pressure of strikers. This is shown 
by the state of affairs at Ebbw Vale. This large 
and important undertaking includes both collieries 
and iron works. The latter, of course, cannot 
go on without coal, so that a stoppage of the pits 
means privation, not only to the colliers, but to 
the iron and steel workers, the labourers, clerks, and 
also to the shopkeepers and townspeople. Besides 





g| these there are the shareholders, who, after a long 


period of loss, are beginning to hope that better 
times are in store for them. Fortunately the 
miners were content to remain at work, and it 
seemed the disturbance would not reach their dis- 
trict; the coal they were getting was used on the 


50| spot, and did not affect the state of the general 


market. But, in spite of this, early on Tuesday 
morning, the 15th inst., after the men had pro- 


251] ceeded to work, a mob visited No. 7 pit, and 
1) forcibly stopped it, expressing their determination 


to stop all the pits in the district. Practically this 
put an end to work, asthe men were filled with ap- 
prehension. They applied to their employers to 
obtain for them police and military protection in 
order that they might go about their business un- 





molested. This was considered by the strikers as 





an unwarrantable interference with their freedom 
of action, and they promised to pay a visit to Ebbw 
in force. All Wednesday their coming was ex- 
pected, and guards were posted in advanced posi- 
tions to give warning of their advance, just as if 
the district had been in a state of war. Even the 
tradespeople joined in the defence, acting as light 
cavalry to scout the neighbouring valleys. On Thurs- 
day morning, at five o’clock, the news was brought 
that men were marching on Ebbw from Blaenavon, 
Blaina, and the surrounding villages at Brynmawr. 
The small detachment of military was placed under 
arms, and, in company with fifty police, drawn up 
across the road below the County Hotel. The pro- 
cession, however, halted outside the town, and 
formed itself into a meeting on the hillside, where 
it was joined by thousands of Ebbw Vale workmen. 
Speeches were made in a pacific vein, but the local 
men were not allowed to air their views, and finally 
withdrew. The strikers, finding that they were 
not in sufficient force to overawe the town, 
threatened to return in larger numbers and take 
vengeance. The Ebbw Vale men, excited by 
the tension of the preceding two days, and 
contrasting the difference in the conduct of their 
opponents now to what it was when they were in a 
majority, thought that if there was to be a fight 
they might as well choose the opportunity as their 
opponents, so they charged the crowd and drove 
it back, using their cudgels so violently that some 
dozen were badly hurt and required medical assist- 
ance. 

Weare not desirous to justify violence on the one 
side more than on the other; it is the duty of all 
to keep the Queen’s peace. But there is much to 
be said in excuse for the Ebbw Vale men. They 
had already tasted the quality of the strikers, and 
know what to expect should they be dealt with in 
detail. They were even specifically told what they 
would suffer when the strangers obtained reinforce- 
ments. They had no adequate force of military at 
their backs, and could only look forward to living 
in a state of siege, not daring to go to work for fear 
of being caught unawares. It is little wonder that 
they —— the tactics of their foes, and struck 
when they had the opportunity. The blame lies 
principally at the door of the authorities who did 
not move earlier to tighten the grip of law over the 
disturbed district. No reasonable man complains 
because the police patrol the street in which he 
lives ; as long as he continues to be law-abiding 
they will not interfere with him. It is only the 
evil-doer — either in fact or in intention — that 
objects to their presence. 

The apologists for the South Wales miners have 
a particularly difficult task, seeing that the men 
had bound themselves by contract to work under 
the sliding scale fora given time. They had not 
even a moral right to persuade each other to quit 
work. A few months ago the opportunity occurred 
for them to abandon the scale, and to join the 
federation, or to proceed independently as they 
chose. But they agreed to renew the scale. They 
are not even in the position of men who signed an 
agreement twenty years ago, when conditions were 
different, and now find that the burden of it has 
grown intolerable. On the contrary, the ink was 
scarcely dry before they repudiated the action of 
their chosen representatives, and laid themselves 
open to an action at law. We have no desire to 
prejudice their case by speculating on the result, 
but the fact of their agreement is beyond dispute. 

In a country enjoying the political organisation 
which obtains here, there is no excuse to be urged 
for violence in industrial disputes. The working 
men voters exceed all others in number, and if 
they are only unanimous there is nothing within 
the power of the Legislature that they cannot 
obtain by peaceable methods. If proof were needed, 
we might point to the Local Option Bill. The 
teetotallers are only a small part of the population, 
and very many of them, including, of course, all 
the women, have no votes. Yet in virtue of their 
pertinacity and organisation, they have obliged one 
of the great political parties in the State to take 
up their cause, even at the expense of exciting the 
hostility of the brewers, distillers, and publicans, 
who probably command more votes than the whole 
of the active abstainers. The eight hours’ movement 
could be forced to the front by the working classes 
at the next election, and the matter put beyond 
the risk of strikes, if they were united in regard to 
it. Whether it would be wise to do so is quite 
another affair. At atime when trade is languish- 
ing, and our exports are falling off, attempts to 
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shorten hours of labour and raise wages simply 
open the doors to our foreign rivals. All over the 
country we hear of works and mills being closed 
for want of coal, while previously to the 
present strife the expense of fuel ate up all 
the profit in many industries, and restricted the 
operations so severely that many of the trades 
unions had 10 per cent. of their members on their 
books, drawing donation allowance. Even the 
colliers in the federation districts have been doing 
only two or three days’ work a week, because 
orders could not be obtained for the entire output 
of the pits. If they prefer this state of affairs to 
more constant work at a reduction of 15 per cent., 
they are within their rights in striking for it, out- 
side the sliding scale districts, provided they 
confine themselves to peaceful means. The power 
of the federation is enormous, both industrially 
and politically, but it cannot be allowed to 
override the law. It is open to them, as 
to all citizens, to agitate for an alteration of 
the law, and to obtain it if they can. Few 
people, however, have the hardihood to suggest 
that our statutes should be remodelled to prevent 
men selling their labour on what terms they 
please. There is, however, a feeling that during 
times of strike the execution of the law should be 
allowed to grow lax as regards the working classes, 
and that the majority of them should be allowed to 
coerce the minority with practically no interfer- 
ence. During the Hull strike one of the labour 
leaders stated that it was the duty of the Govern- 
ment to form a ring, and leave the combatants to 
fight it out. Apparently he did not mean the prize 
ring, which is organised under strict rules, accepted 
as fair by both combatants, but the ring ofa rat pit, 
where a fierce terrier is let loose on a drove of help- 
less rodents. It is to be hoped that our leading 
politicians will never accept such theories, but will 
continue to administer the law equitably. Up to 
the present both great political parties have been 
united in their endeavours to do this, although in 
times of excitement the protection they have been 
able to afford to minorities has been far from com- 
plete. We trust that the present display of force 
may be accepted as a precedent and acted upon in 
future, 





FOUNDATIONS. 

ProBABy of all the various systems employed 
for putting in the foundations of bridges, the 
pneumatic method is the least exposed to accidental 
interruptions. Even when the site can be laid bare 
by means of a cofferdam, serious leaks may occur at 
any moment, and there is also the risk of floods, 
so that the engineer in charge has an anxious 
time of it till the masonry has been raised 
above water level. By suitable precautions these 
risks can, no doubt, be minimised, and, where the 
water is comparatively shallow, and one is not tied 
for room, the use of acofferdam will usually be the 
most economical plan that can be adopted. Much 
of the trouble experienced with such works is due 
to an insufficient allowance of room inside the dam. 


' The inside dimensions should be, where possible, at 


least 6ft. more than the extreme dimensions of 
the foundation plus an amount equal to depth of 
excavation below the river bed. Where as much 
space as this cannot be afforded, it is a good plan, 
after pumping the dam out, to drive stout sheet 
piling around the exact site of the foundation. By 
means of walings and poling boards, the founda- 
tion can then be sunk to firm ground without fear 
of slips, which might endanger the safety of the 
dam. In such cases the foundation up to the river 
bed is conveniently made entirely of concrete, as 
then there is no necessity to remove the tim- 
bering supporting the sheet piling, and it may ac- 
cordingly be left in place. 

Pile foundations are also often economical, but 
too frequently the piles are ruined by over-driving. 
It is far better to drive such piles to a moderate 
penetration, and use more of them. The cost of the 
extra piles will be largely made up by the less cost 
of driving. Thepracticeof driving them to ‘‘refusal” 
cannot, as arule, be too strongly deprecated, as a 
bass broom makes a poor sort of column, however 
efficient it may be as asweepingimplement. When 
drawn, as they occasionally are, over-driven piles 
are found to be split, bent, their ends crushed, 
and to have cast their shoes. In soft strata piles 
will drive straighter and easier if they are not 
pointed or shoed. When brought to a point, as is 
usual, it is impossible to keep them straight, should 





a boulder or tree trunk be encountered when 
driving. In such cases, unless the point strikes 
the obstruction perfectly fair and square, it is sure 
to be deflected, whereas with a square-ended pile 
there is less risk of this. In compact sand it is 
impossible to drive piles to any depth by blows, but 
by the use of the water-jet they can easily be sunk 
any required distance. The safe load on piles 
under these conditions is difficult to estimate. 
They are held in place partly by the friction of 
the sand against their sides, and partly by the 
upward pressure at the point. If we adopt Rankine’s 
theory of earth pressure, the resistance of the pile 
should then be 


R=Awz(1+ me)" + Sive > 
1—sin¢ 2 1+ sing 
where 


A = effective area of cross-section of pile. : 

w = weight per cubic foot of material into which it 
is driven. 

depth in feet to which it is driven. 

angle of repose of the material. 

surface of pile exposed to friction. 

coefficient of friction. 
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The first term is that due to upward pressure on 
the bottom of the pile, and denotes the load which 
can be placed on any area without settlement, when 
the surrounding area is loaded with w a tons per 
square foot. If this load is exceeded, the founda- 
tion sinks, and the surrounding earth rises. In 
the case of a pile, however the friction of the earth 
against the sides of the pile tends to prevent this 
rise of the surrounding material, and the practical 
effect is to increase the area of the base of the 
foundation. In addition to this, the friction on the 
sides tends of course to support the pile directly, as 
indicated by the second term of the above formula. 
The most uncertain element in this formula is the 
angle of repose ¢. The less this is, the greater is the 
frictional resistance of the pile, and the greater the 
effective area of the pile, but the smaller is the 
factor, 

1 + sin ¢\? 
1 -sing 


These two considerations tend more or less to 
balance one another. The whole question is, 
however, beset with difficulties, but we do know 
that the resistance of piles driven into soft strata 
is often very remarkable. Thus piles driven 30 ft. 
into such soft material that they went down 
from 10 in. to 20 in. at the final blow, have safely 
carried the heaviest railway traftic for years, the 
load amounting to about 7 or 8 tons per pile. In 
fact, on testing some of these piles after they had 
been in place some months, they could not be 
moved further with the heaviest drivers available. 
Had the load been calculated from the last pene- 
tration of the pile when originally driven, the piles 
would have been loaded with considerably less than 
one ton. From these considerations it is obviously 
in important work advisable to determine the true 
bearing power of a few piles by direct loading, the 
experiment being made some days, or, still better, 
some weeks, after the driving. Where the strata 
is fairly firm, this great increase in bearing power 
does not seem to take place, and the safe load can 
be calculated from the penetrations in the original 
driving. 

The great danger to which pile foundations are 
subject is scour. One method of protecting them 
against this is to sink a cast or wrought iron cy- 
linder round them to a depth below which no scour 
is to be feared. The space between the piles and the 
cylinder is filled up with concrete, and the group is 
thus effectively braced together. This plan is often 
cheaper than sinking the whole cylinder to a firm 
stratum by dredging. The piers thus formed are 
usually small in diameter, and have not much trans- 
verse stability. Hence for railroad bridges, where 
considerable longitudinal forces may come into play 
by the action of the brakes, they should be adopted 
with caution. In the case of ordinary road bridges, 
however, this point is of less importance, as such 
bridges are not exposed to longitudinal strains. The 
principal transverse stresses on the piers are then 
due to wind pressure, which is easily provided for 
by bracing a couple of the cylinders together in 
the usual way. These cylinder piers have very con- 
siderable advantages in many cases, though in this 
country they are not supported on piling, but are 
carried down to a firm stratum by dredging. If 
obstructions are met with, a diver can be sent down, 
or if the matter is more serious, it is easy to close in 








the open top and complete the work on the pneu- 
matic system. 

Where larger piers are required in fresh water, 
there is much to be said in favour of the 
American system of building the under-water 
portion of the pier largely of wood. Much ingenuity 
has been expended, both here and on the Continent, 
with a view to reducing the amount of metal left 
permanently in large piers sunk by the pneumatic 
or Indian well system. All the iron left in such 
piers is practically dead loss. Its supporting power 
is not taken into account, as it is necessary to fill the 
caissons with concrete, practically as much of this 
being required as if the metal were absent. True, it 
protects the iron inside it for very many years 
from injury, but it can hardly be expected to do so 
indefinitely, as in the long run rust must tell its 
tale. Timber, on the other hand, is practically in- 
destructible when kept completely immersed in 
fresh water. It softens somewhat, it is true, but its 
strength remains ample for any load likely to come 
on it. As regards speed and ease of construction, 
there is no comparison between the use of iron and 
wood. The latter is incontestably superior. The 
material is brought to the site in convenient sizes, 
and worked up into the pier with practically no 
other tools than augers and saws. Stone or con- 
crete is built up with the wood, so that the buoyancy 
may not be too great, and when ready it is floated 
out to its site, without any such special arrange- 
ments as are needed with iron. When there it is 
grounded by weighting it with gravel or concrete, 
and the remainder of the sinking completed by the 
open dredging or pneumatic methods. 





LIGHTING AND LIGHT DUES IN THE 
RED SEA. 

Wirs the present unprofitable condition of the 
shipping industry we find shipowners seeking on 
all sides to find some means of economising, and if 
those owners interested in the eastern trade would 
turn their attention to the Red Sea route, they 
would find a glaring injustice staring them in the 
face. As long ago as the sixties, before the over- 
land route had given way to the Suez Canal, the 
first outcry on behalf of ships in the Red Sea was 
heard, but with such remote dates it is not neces- 
sary to concern ourselves, as the actual history of 
the present position dates back only to 1875. 

In that year Egypt established a regular and 
quite satisfactory system of lighting the north end 
of the Red Sea, and for the expenditure incurred 
it was agreed that they should be allowed to charge 
dues on vessels at the rate of 80 paras per Turkish 
ton on vessels of 800 tons or under, and 40 paras 
per ton on vessels of over 800 tons. Little did the 
consenting parties realise at that time what would 
be the result of such a system. At first, as no 
accounts were submitted, no one could tell what 
profit was being made, but as the lighthouse ser- 
vice was well and efficiently carried out, and no 
complaint made by Egypt, it may be assumed that 
at any rate there was no loss, and, therefore, that 
all increase of tonnage was purely profit-producing. 
It soon became apparent, therefore, that the profits 
were considerable, and from the published Egyptian 
accounts in 1886, we find it to be no less than 
61,0001., while in 1892 it rose to 97,0001. 

The lights in the Red Sea, putting aside harbour 
lights, consist of : 


Miles. 
Ras Zafarana, visible... oe ne 14 
», Gharit BR sais Pa as ses 20 
Ashrafi Reef ee aces i oe se 18 
Shadwan Island ,,_... ss ice si 17 
The Brothers ,,_... i _ sis 12 
Deedalus Shoal ,,_ . “ia ore 14 


From Dedalus Shoal to Perim Island there are 
no channel lights to guide ships passing up or down 
till Perim Island light is sighted, after a run of 850 
miles. It is advisable that powerful lights should 
be placed on : 


Miles. 
Jebel Tier, visible... es os «a 22 
Centre Peak ,, ds A be in ae 
Abu Ail 5 $s vs = ae 
Parkin Rock ,, oe oe is’ rae 15 
Mocha Flats ,, ese = ees 7” 15 


All these positions are in Turkish waters, and as 
the Turks, or, to be more accurate, the Europeans 
to whom their light dues are farmed out, see a 
means of making an immense profit from such 
lights, they have at present refused to accept 
any terms offered to them, but claim, as a right, 
that their own terms and no others shall be 




















AuG. 25, 1893.] 


ENGINEERING. 





245 








accepted. If the dues demanded by these gen- 
tlemen were imposed and paid on the present 
Red Sea tonnage, the result would be a 
profit to them of about 40,000/. Large enough, 
one would think, to satisfy the most rapacious 
appetite for gain. But it is insufficient to please 
the Turks and their friends, and they insist that 
the dues must be made effective for forty years to 
come. If the Suez Canal traffic continues to in- 
crease at its present rate, it becomes a mere matter 
of calculation what profits would be derived from 
this tax by the end of the concession. At present 
the canal traffic doubles itself in about ten years, 
and supposing the concession to be granted, and 
commenced in 1894, we might expect to find a profit 
of 80,0001. derived in 1904, of 160,000/. in 1914, 
320,000/. in 1924, and at the end of the concession 
no less than 640,000/. Nosane Government could 
think for a moment of accepting such terms. 

In the year 1889 the Khedive promised that 
when the tariff proposed in the commercial conven- 
tion of that year was accepted by all the Powers, he 
would return annually a sum of 49,0001. on account 
of Egyptian lightdues. The Italians, on assuming 
the government of the western shore of the 
southern part of the Red Sea, offered the use of 
the Hanish Island Channel, provided they were 
not put to any expense in the matter, and it 
was proposed to expend the Khedive’s 40,000/. in 
lighting that channel. Two insurmountable objec- 
tions arose to this scheme. In the first place, the 
40,000/. has never been, and probably never will be, 
received ; and in the second, few, if any, navigators 
would use so dangerous a channel even if it were 
well lighted. 

To travel still further south, we arrive at our own 
Island of Perim, with its four lights, and here we 
find the only satisfactory point on the route. 

To go beyond the Red Sea, there is another 
dangerous point on the south-eastern route, and 
that is Cape Guardafui, where a light is urgently 
needed, and where the natives, who are a turbulent 
set of wreckers, object for obvious reasons to have 
a light erected, and therefore a lighthouse at this 
point would have to be fortified and defended by a 
proper guard. 

This slight review of the situation is sufficient to 
expose its disorganised and stagnant condition, and 
the remedy should not be far to seek. 

An international commission should be organised 
without delay, in order to enter into the whole 
question, with a view to eventually buying up the 
rights of Turkey and Egypt, and then taking over 
the whole of the lighting of this great maritime 
highway from Suez to Cape Guardafui. All mari- 
time nations would have to be unanimous, but as 
they are all alike interested in the economical 
working of their shipping, it should not be difficult 
to bring them into accord. To effect this, England, 
having by far the largest stake in the question, 
should take the initiative, and approach the other 
great maritime Powers with a view to the appoint- 
ment of sucha commission, The first step towards 
attaining this end is the formation of a committee 
of shipowners, who would draw up a scheme and 
offer their co-operation to Her Majesty’s Govern- 
ment, in order to assist them in those negotiations 
with foreign Powers which it is to be hoped they 
will commence without further delay. 





BRITISH RAILWAY DIVIDENDS. 

WHEN one recalls the extensive network of rail- 
ways throughout the United Kingdom, say, five 
years ago, it is difficult to appreciate the necessity 
for the raising of an additional one hundred millions 
sterling in capital during that period, a necessity 
which vexes the shareholder because tending to 
affect dividends. In the first place, the competi- 
tive element so predominates that new lines are 
projected in opposition to existing railways, not so 
much because the local traffic requires it, as to 
secure local traffic for long-distance haulage. Thus 
what may be called the great trunk lines have been 
penetrating into remote districts in opposition to 
other lines feeding a competitive system. Again, 
works have been carried out in many instances for 
shortening routes by saving detours considered advis- 
able in the early years of railway construction, when 
there were not the same facilitiesfor overcoming diffi- 
culties. In the second place, renewals now absorb 
a large share of new capital. Station buildings 
and accommodation which were sufficient in towns 
forty and fifty years ago are inadequate now by 
reason of increased population and more extensive 








travelling, and these in many cases involve capital 
expenditure without any direct return. Rail- 
way managers, too, thoroughly understand the 
necessity of doing the best in all respects for the 
public, in respect of station accommodation, carriage 
comforts and train facilities, for although a mono- 
poly may exist to-day, the spirit of the age threatens 
competition to-morrow. They may claim that they 
are the victims of circumstances, and cannot help 
the advance in capital. We have indicated that the 
sum added to paid-up capital throughout the king- 
dom in five years is one hundred millions sterling ; 
in twelve years it has been increased two hundred 
millions, and now the total is 944,357,320/.—truly 
an enormous expenditure on 20,325 miles of rail- 
way, especially when it is borne in mind that 9167 
miles are single line. It is equal to 46,4631. per 
mile, having steadily increased, an evidence that 
the addition is due not so much to extension of 
line as to the improvements we have indicated. 

There has been a great development of traffic. 
Twenty million more passengers were carried last 
year than in the previous year, while the increase 
in five years has been 131 millions; the year’s addi- 
tion to receipts has been about half a million 
sterling, and the five years’ addition five millions. 
The same may be said of goods traffic, the addition 
in five years being fractionally more, although the 
total of 1892 is 400,000/. less than in 1891. Taking 
the total traffic receipts, therefore, we find that the 
year’s increase is 168,000/., but for five years 103 
millions sterling. Ten and twenty years ago the 
companies used to earn 5s. 3d. to 5s. 8d. per train 
mile; but during the past six or seven years they 
have difficulty in averaging 4s. 10d., and last year it 
was only 4s. 94d. The total receipts from all 
sources, therefore, in five years have increased to 
just over 82 millions sterling, or by 11 millions, equal 
to 154 per cent., while the capital paid up has in- 
creased only about 12 percent. This, therefore, 
seems quite satisfactory ; but the expenses affect 
the net result, and curiously enough, while the 
public clamour for cheap fares, they also ery for fast 
and more frequent trains and improved accommo- 
dation, never stopping to consider whether these 
are reconcilable claims, while others strike the 
balance by pursuing the additional quest for good 
dividends. Weneed notenterat lengthinto the ques- 
tion of labour here. Certain it is that by shortening 
of hours and by increased advantages, if not also by 
higher wages, labour on the railways costs more. 
Fuel is not any cheaper, and it is not therefore sur- 
prising that, notwithstanding economy, the propor- 
tion of expenditure to total receipts has steadily in- 
creased of late years, and is now higher than it 
ever was—56 per cent., against 52 per cent. five 
years ago. This, therefore, affects the divisible 
profit. ‘There is an increase on the five years, 
although a decrease on the immediately preceding 
years ; but the five years’ increase is not in the same 
proportion as the addition to capital, and thus the 
average rate of dividend is lower—3.85 per cent. 
Indeed, this is the lowest rate of divisible profit on 
capital paid up since the Board of Trade started 
thirty years ago to compile the returns. 

As investments go, a return of 3? per cent. on 
safe security is most satisfactory; but very few 
shareholders get this, for the market value of the 
stock moves with the expectations, so that a return 
of 3 per cent. on the price paid is about all that can 
be obtained. Slightly more than a third, or 347.7 
millions sterling, of the capital paid up is ordinary, 
and taking only lines actually constructed, 43 
millions of this gets no return at all. The pre- 
vailing dividend on ordinary stock was last year 
between 5 per cent. and 6 per cent., whereas in the 
previous year it was between 6 per cent. and 7 per 
cent., while in 1890 and 1889 a large proportion of 
stock got between 7 per cent. and 8 per cent. 
In other words, while 122.8 millions sterling ranged 
between 6 and 7 per cent. in 1891, there was only 
45 milliens in 1892, and 80.6 millions came within 
5 and 6 per cent., against 29} millions in 1891. The 
capital getting more than 6 per cent. last year 
totalled 49.3 millions, against 127 millions in 1891, 
while in years preceding the return was more 
favourable, owing to the larger totals opposite the 
higher percentages. The guaranteed dividend con- 
tinues between 3 and 5 per cent., and the pre- 
ference in the region of 3 to 44 per cent. But, as 
we have already pointed out, the return on the 
market price is not so great. Withal it can scarcely 
be urged that the British railway system is not 
worked most economically from the dividend point 
of view. Ifthe demands of the public increase and 





the works consequent on extension dictated by 
competition involve addition to capital, still more 
stringent economy or increased charges must follow, 
otherwise it may not be so easy to secure the re- 
quisite capital for new works. 





THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CorRESPONDENT. ) 

WHOEVER conceived the idea of assembling such 
a body of men as the Engineering Congress repre- 
sented lately at Chicago was either a very wise man, 
or else one who builded far better than he knew. 
The effects of this gathering are far-reaching and 
international, while its success was so great that 
already the plan of convening again, probably in 
London, has been talked over, and will no doubt 
take shape in the near future. 

Most of the engineers came separately, either 
from the indifference, indolence, or inability of the 
officers of the various societies to which they be- 
longed, but the Mechanical Engineers, with their 
usual forethought, appointed a committee to look 
after the interests of the members at large, at the 
head of which was their able and efficient secretary. 
Arrangements were made with their old friends 
and favourites, Messrs. Raymond and Whitcomb, 
who had taken the San Francisco delegation so 
satisfactorily, and who, in this instance, gave the 
members every attention and luxury from the start 
in New York to their return, concluding matters 
with a breakfast on their arrival at the completion 
of the trip. The meetings of the Congress were 
held in the Art Palace in Chicago, some seven 
miles from the Exposition grounds. In the judg- 
ment of the writer this was a mistake, and a larger 
attendance could have been secured had the meet- 
ings been held in the Exposition. But a very fair 
representation was obtained at the Art Palace. 

The session opened with a general meeting of the 
various branches representing the following : 

Civil Engineering. 

Mechanical Engineering. 

Mining Engineering. 

Metallurgical Engineering. 

Engineering Education. 

Military Engineering. 

Marine and Naval Engineering. 

Conference on Mines and Mining. 

Aérial Navigation Congress. 

Water Commerce Congress. 

Congress of Architects. 

The usual address of welcome was made by the 
Chicago representative of the World’s Congress, in 
which he told us what great men we were, and 
what our aspirations had been, carrying the theme to 
the point of wresting that angelic prerogative from 
the spirit world, viz., the art of flying. 

The welcome was a warm one, due, in part, to 
the impassioned words of the orator, and in part to 
the fact that the thermometer was rising 80 deg. 
After introducing Mr. O. Chanute, who presided in 
the absence of Mr. Corthell, the orator rested him- 
self and his audience. A new address of welcome 
now followed, and then came the responses. Sir 
Benjamin Baker replied in a well-chosen and 
facetious address for England, alluding to that little 
episode when our New England ancestors tried to 
make tea in Boston Harbour, but objected to the 
saline flavour, and closing with the extension of 
greeting from the oldest engineering society in the 
world, viz., the Smetonian. It is here in order 
for the iconoclast to rise and correct the writer by 
citing that the Tubal Cain Society, Limited (that 
is, limited to its founder), is far older. Baron 
Quinnette de Rochemont spoke in his native tongue 
for the French engineers, and as few understood 
him, the chairman translated it into English, and 
no doubt it was a fine address, for the test of 
translation into a foreign tongue is always a severe 
one. Mr. C. O. Gleim replied for Germany, and 
astonished the reporters by his fluent English. As 
he was born in New York City, and lived here for 
many years, it was not so surprising that he should 
speak his native tongue. After these came the 
following responses: Hugo Koestler addressed 
the Congress as the representative of Austria- 
Hungary, speaking in German. Russia was well 
represented by Alfred Nyberg, whose address was 
made in English. The Chevalier Celso Capacci 
represented Italy, speaking in English. Responses 
were then made by William Metcalf, president of 
the American Society of Civil Engineers ; Eckley 
B. Coxe, president of the American Society of 
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Mechanical Engineers ; Henry M. Howe, president 
of the American Institute of Mining Engineers ; 
Professor Ira O. Baker, chairman of the division of 
engineering educators; H. L. Harris, for the 
division of military engineering; Commodore 
George W. Melville, of the division of marine and 
naval engineering. 

These remarks concluded the general meeting, 
and each section withdrew to its own rooms to 
listen to papers and discussions. The American 
Society of Civil Engineers were welcomed by their 
able and popular president, Mr. Wm. Metcalf, of 
Pittsburg, in his usual felicitous forms of expression, 
and then business commenced. The following 
papers were then presented, but were not discussed. 
‘The Re-arrangement of the Railway Terminal 
System at Altona, with Special Reference to the 
Avoidance of Grade Crossings,” by R. Czser, 
Building Counsellor to the Royal Prussian Govern- 
ment; ‘‘ Navigation Works Executed in France 
from 1876 to 1891,” by M. ¥. Guillain, Inspec- 
teur-Général des Ponts et Chaussées, &c. ; ‘Common 
Roads, Railways, and River Communications in 
Portugal,” by Frederico Augusto Pimental, C.E. 

The session adjourned early so as to afford its 
members an opportunity to accept an invitation to 
take the whaleback steamer Christopher Columbus 
to the Fair grounds, and make an inspection of 
various objects of interest in connection with the 
other engineering societies. 

Accordingly, a large number of engineerr 
assembled on the dock at the appointed hour, only 
to be told the Columbus, in spite of the name, 
could not make the trip because of the rough water, 
although one of the Chicago journals, with com- 
mendable enterprise, announced the entire trip, 
with a few imaginary accessories, as a great success. 
Fortunately the programme was divided into 
specified allotments, with the time for each, as will 
be seen on inspection : 

1.30 o’clock. Meet at pier, foot of Van Buren- 
street, to take whaleback steamer Christopher 
Columbus to Exposition, through courtesy of 
World’s Fair Steamship Company.—3 o'clock. 
Inspection of multi-platform railway, on the pier at 
Exposition, through courtesy of the Pier Movable 
Sidewalk Company.—3.30 o'clock. Reception by 
engineers of the Exposition, music hall on the pier. 
Description of engineering features of the Exposi- 
tion.—5 o’clock. Reception by representatives of 
Fried. Krupp in Krupp Pavilion. Inspection of 
exhibit.—5.30 o’clock. Reception by the General 
Electric Company, at the power station of the 
Columbian Intramural Railway. Inspection of 
large generators and trip over the road.—6.30 
o'clock, Reception by Henry R. Worthington in 
pumping station. 

The result of this forethought was that a number 
assembled at 3 Pp.M., and saw the multiplatform 
railway. If there was one thing more remarkable 
than this railway, it was the explanations of how 
it worked, given to the ladies of the party in what 
was supposed to be a simple method of making 
them understand its occult mysteries. The result 
was a series of questions on the part of the 
ladies lasting for several days as to how could the 
top of a wheel move faster than the bottom, and an 
utter incredulity on their part as to any further 
mechanical explanations, The music hall reception 
was the occasion to present Mr. Burnham to the 
party, who gave him a deservedly cordial welcome. 

The inspection of the Krupp exhibit followed, 
and, although there was a most vexatious delay, yet 
we felt repaid for our waiting. The building is one 
of the attractions at the Fair, and was made in Ger- 
many. The exhibit consists of several guns, shields, 
forgings, and projectiles. The largest gun is of the 
following dimensions : Its calibre is 420 millimetres 
(16.54 in.) in diameter; length of barrel, 14,000 
millimetres (41.66 ft.); number of grooves in 
rifling, 120 ; weight of barrel with breech closure, 
122,400 kilogrammes (120.46 tons). It can fire a 
shot weighing 2513 1b., using 994 ]b. of special 
powder, the initial velocity of the shot being 
1981 ft. per second, and the greatest range, with an 
elevation of 10} deg., 9680 yards. With a steel 
armour-piercing shell weighing 2205 lb., steel 
armour slightly more than 3 ft. thick can be pierced 
at a distance of 6562 ft. from the gun. The gun 
was constructed in 1886, and has fired 16 shots. 
It is intended to be used as a coast defence weapon, 
and is mounted in a carriage designed for that pur- 
pose, and weighing over 66 tons. 

This gun and the smaller ones were then ele- 
vated and depressed, and moved in the arc of a 





circle by order, as easily as a crane. In addition to 
the various projectiles were a number of steel 
targets which showed the effect of their impact. 
There was also a hollow shaft 82 ft. long and 
11.81 in. in diameter, with a hole bored through it 
4.32 in. The lathe on which this was machined 
has abed 111.5 ft. long, 4.58 ft. swing, and 98.4 ft. 
maximum turning length. A shaft similar to those 
used on the best twin-screw ocean steamer was 
exhibited, 2 ft. in diameter and 90.22 ft. long. 
Many smaller steel castings were shown which had 
been hammered cold into all possible forms of dis- 
tortion, yet without fracture. 

Altogether this exhibit is one of the finest at 
the Fair, and its cost of transportation and manu- 
facture must have been enormous. 

The Electric Power Station was also a remark- 
able affair, and the trip on the Intramural Road 
gave the visitors a fine idea of the immensity of the 
Columbian Exhibition. The reception at the Worth- 
ington Company followed, but was too hurried to 
allow a proper appreciationof their plant. The writer 
went there subsequently, and thinks, as do all 
others he has talked with, it must be a great source 
of pride to the exhibitors as well as to our nation. 

That evening, the parties went to the Ferris 
Wheel, then over the Ice Railway, where they had 
the novel experience of snowballing when the thermo- 
meter was over 80 deg. Fahr., finally to the electric 
launches. This last is by far the most satisfactory trip 
a visitor can take either by day or night. It is tho- 
roughly restful, besides being enjoyable beyond any- 
thing in the Fairgrounds. There is no better way of 
obtaining an idea of the beauty of this Fair, nor of 
appreciating the splendid work of Mr. Burnham 
and his assistants. The electric fountains, a most 
marvellous and beautiful exhibit, were in full play, 
while exquisite fireworks added new attractions to 
the picturesque scene. All stayed till they were 
obliged to go, some even having to walk on account 
of the lateness of the hour, which prevented them 
from obtaining any vehicle. The writer now pro- 
poses to take up, so far as possible, the proceedings 
of each section of the Congress in a brief manner. 

The meeting of the Civil Engineers on Tuesday, 
August 1, was opened by a paper entitled ‘‘The Con- 
tinuous Superstructure of the Memphis Bridge,” 
by that able and well-known engineer, Mr. George 
$. Morrison. Mr. George H. Thomson spoke of 
strains due to vibration which do not appear on 
the strain sheets. Sir Benjamin Baker found the 
greatest wear was not where it might have been 
expected from the strain sheets. Trough floors, if 
not securely attached to the web of the girders, 
would wear the webplates deeply by their con- 
stant motion. Mr. Robert Moore did not believe 
in small rollers for bridge bearings, because they 
get clogged and cause severe strains in consequence 
of their inabilitytomove. He praised Mr. Morrison’s 
plan of using cylindersof large diameter for this pur- 
pose. Mr. Charles Macdonald said he thought the 
practical limit of span for this class of structure 
had been reached in the Memphis Bridge, as with 
the very large connections there is difticulty in 
transportation, since careless handling may throw 
pinholes as much as } in. out of line, although in 
the shops they were bored fair and square. In 
summing up the discussion, Mr. Morrison alluded 
to the two kinds of motion in a truss under strain, 
the one due to the extension of the metal, and the 
other due to list motion. The latter should be 
prevented by every possible means. He found in 
a bridge of obsolete pattern excessive wear on the 
pins, and, owing to the various defects in pins, he 
now has them bored through the centre. 

Two papers were then read by title: ‘*The 
Enlargement and Improvement of the North Sea 
Canal of Holland (Amsterdam Ship Canal),” by A. 


.E. Kempees; and ‘‘ Notes on Projects for the 


North Sea Canal, from 1629 to 1893,” by A. 
Huett. Two papers followed these : ‘* The Manu- 
facture and Testing of Portland Cement,” by 
Henry Faija, and ‘‘ The Testing of Portland 
Cement and the Development of the Cement 
Industry in Germany,” by Max Gary. Mr. 
Griffith condemned the use of a light burnt 
cement, and thought all standard tests should be 
as simple as possible, so they could be made where 
a laboratory was not available. He stated the 
sand test, although used in Germany, is not in 
general use in England. Mr. D. J. Whittemore 
did not recommend the hot test, and since cement is 
rarely subjected to a tensile strain ; he believed the 
compressive test the most important. Mr. Lesley, 
believing no one could tell exactly when the 





chemical action of setting takes place, favoured 
spreading the cement on the floor and cutting it by 
hand rather than making it into bricks. Sir 
Benjamin Baker cited the difference in specifica- 
tions for cement shown in the Liverpool Water 
Works and the Manchester Ship Canal. The 
latter demanded 300-lb. test, and a personal 
examination by him failed to disclose any cracks 
except hair cracks at angles, while the former 
demanded 80 per cent. higher tests. He also 
described a machine for automatically tracing 
a continuous curve to show graphically on a large 
scale the setting of the cements. The session 
closed with the following papers: ‘‘ Bridge Super- 
structure and Foundations in Nova Scotia,” Martin 
Murphy; ‘‘Improved Method of Constructing 
Foundations under Water by Forcing Cement into 
Loose Sand or Gravel by Means of Air Pressure,” 
F, Neukirch ; ‘Topographic Surveys,” Herbert 
G. Ogden; ‘‘ Terrestrial Magnetism in North 
America,” C. A. Schott ; ‘‘ Historical Notes upon 
Ancient and Modern Surveying and Surveying 
Instruments,” H. D. Hoskold; ‘* Fundamental 
Units of Measure,” T. C. Mendenhall; ‘‘ Recent 
Experience on the U.S. Coast and Geodetic Survey 
in the Use of Long Steel Tapes,” R. 8. Wood- 
ward. 

These papers were discussed but little. In 
respect to Mr. Woodward’s, Mr. Robert Moore stated 
that in setting the foundation bolts for the super- 
structure of the two-mile approach of the St. Louis 
Merchants’ Bridge terminal, the wooden rods pro- 
vided by the Phoenix Bridge Company, were aban- 
doned for steel tape, and more accurate, and per- 
fectly satisfactory results were obtained, not one 
bolt being out of place. 

The great value of relief maps was commented 
on by Mr. Brush, especially those of European 
countries. He also cited those showing New York 
State canals, and praised that of New Jersey. To 
the writer’s mind, that made by the Standard Oil 
Company showing the oil belt, and sections display- 
ing the geological strata, will bear favourable com- 
parison with anything at the Exposition. 

The President announced the late presentation 
of a paper on ‘‘The Channel Bridge,” by a member 
of the French Engineering Society, and read a 
message of good wishes from Delegate Luigi, of the 
Italian Government. 

A reception in the evening at the Engineering 
Headquarters formed a suitable ending to a 
pleasant and instructive day. 


(Zo be continued.) 
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THE author of this work, regarded as the Spencer 
of irrigation in Australia, held for several years 
the portfolio of Minister of Water Supply in Vic- 
toria, and in that capacity reported on the artificial 
watering systems in the United States, Italy, and 
other parts. He considered the question while on 
a visit to India, and contributed a series of articles 
to a Melbourne newspaper, These are now repub- 
lished in the book before us, and in an interesting 
way indicate what has been done in the various 
provinces, with chapters devoted to the great 
schemes carried out throughout the country. 

The ideal of Indian engineers for perennial river 
canals seems to be the establishment of headworks 
at the highest possible level, with an outlet imme- 
diately adjoining the inlet, and some feet lower, so 
as to obtain a powerful scour across the face of the 
inlet, with another escape a few miles down, with 
a second regulator as a desideratum, so that the 
entrance to the canal can be readily and cheaply 
cleared. The aim below this is to maintain a high 
level, disposing of the surplus fall by vertical drops 
into masonry cisterns, opposing a cushion 10 ft. or 
12 ft. deep to the current, and with an upward 
slope from them along the canal. Rapids would 
only be employed in quicksands, and when boulders 
were to hand, Side drainages are dealt with by 
syphons, super-passages, crossings, or aqueducts, 
or into the canal when extra escapes are provided. 
An even fall of 1 ft. in 8000 ft. is preferred, but 
this is varied in some degree, according to the bed 
soil, the velocity over gravel and clay being safely 
4 ft. asecond, while over loam 3 ft. isthe maximum, 
and over sand much less, Where banks have to be 
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provided, masonry core walls are provided, puddle 
walls not being in much favour, as it is thought 
the whole of the dam ought to bea puddle wall. 
No irrigation is permitted from the canal itself, 
from which all outlets ought to be of masonry. The 
branches have a fall of 1 in 5000, with channels 5 ft. 
deep, 2ft. below and 3 ft. above the surface of the 
land. The outlets upon them are also masonry, and 
a few escapes are provided. On the distributaries 
the fall is increased to 1 in 3000 or 4000, witha 
rapid incline at the tail into a natural watercourse 
or river bed. The tendency is to have full heads, 
and where the water is insufficient in quantity it 
flows alternately into the different distributaries, 
and branches are thus filled in their order to give a 
sufficient head. As to the loss by soakage, &c., it 
is estimated that about 50 per cent. of the intake 
disappears before it gets on to the fields. 

The author speaks highly of the diligence and 
skill of the engineering officers associated with the 
water supply, although complaining of the prefer- 
ence given to soldiers. The complaints in this 
direction are now being regarded in the proper 
quarter, and it is thought a new set of regulations 
made will make the chances of civil engineers equal 
to those of the Royal Engineers, and secure them 
a fair reward for their labour. This is largely a 
necessity of the growing complexity and importance 
of the work of irrigation engineers. As to actual 
extent of irrigation works, it is not necessary to 
follow the author here; we reviewed the official 
returns in a previous volume,* but we may add 
that the book is commendable as an attractively 
written record of a great and productive work for 
the advancement of India. 





The Incorporatid Institution of Gas Engineers : Transac- 
tions, 1892. Edited by Tuomas Co.x, Assoc. M. Inst. 
C.E., Secretary. London: E. and F. N. Spon, 125, 
Strand. 

This Institution, formed about two years ago, has 

already attained proportions specially satisfactory 

to the organisers, an evidence being afforded by 
the number and value of the papers contributed 
to this volume. The presidential address by 

Mr. Charles Hunt, of the Birmingham Works, 

is a most suitable preface, as it is made up 

of pungent comment on current topics of import- 
ance to the gas industry. Mr. George Livesey, in 
the first paper in the volume, expounds the prin- 
cipls of profit-sharing, for the adoption of which he 
has so vigorously fought. It is too late in the day 
to give even a summary of the scheme, now well 
known ; and all that need be said is that the author 
supports the system of allowing the workman to 
himself determine the use to which he puts his 
bonus, although inviting him to take a share in the 
business at remunerative interest (4percent. in 
the case of the South Metropolitan Gas Company), 
and guaranteeing repayment on a week’s notice. 

The freedom of action thus given is appreciated. 

The special point of interest is as to the result, and 

we hope Mr. Livesey will be able soon to give full 

and reliable data which will encourage others. 

The subject of enriching gas with oil is at the 
present time largely occupying public attention, 
and on this subject four papers are contributed. 
These papers were discussed in a previous volume 
of ENGINEERING?, and the general results given, and 
all that need now be said is that these results of 
the patient research of experts ought to be care- 
fully studied by the members of public trusts having 
charge of the administration of gas works. 

The subject of gasholder construction is natu- 
rally of much interest to the profession, and papers 
are contributed describing the six-lift holder at 
East Greenwich by Mr. Livesey, the four-lift holder 
at Beckton by Mr. Trewby, the three-lift holder 
at Glasgow by Mr. Foulis, and other works. The 
first-named has a capacity of 12,200,000 cubic feet. 
The depth of the tank in the ground is 13 ft., and 
the height above ground 21 ft., the sides above 
ground being made of concrete with an earth- 
work backing. To strengthen the concrete wall, 
flat iron bands 5 in. by 2 in. were inserted about 
2 ft. apart vertically, riveted to form a complete 
ring, and strutted outwards while filling the con- 
crete around them. The proportion of the diameter 
to the depth of the side of the holder is a little 
over nine to one, and the lifts are each about 31 ft., 
the diameter varying from 287 ft. 6 in. to 300 ft. 
As it would have been difficult to pack a nest of 





* See ENGINEERING, vol. liv., page 485. 
+ See EncIngERING, vol. liii., page 793; vol. liv., page 
82; and vol. lv., page 623. 





six radial and tangential rollers and carriages, one 
above another, in a reasonable space, the rollers 
have been placed at an angle—neither radial nor 
tangential, but midway between the two. They 
are alternately radial and angular, beginning with 
angular ones on the top curb, and ending with the 
fifth and sixth angular. The great size neces- 
sitated special staying. As to the economy of large 
holders, Mr. Livesey states that the oldest gasholder 
now possessed by the company cost at the rate of 
241. 5s. 3d. per 1000 cubic feet, and the first holder 
with wrought-iron standards and flat bar diagonals 
81. 10s. 3d. per 1000 cubic feet, while the new 
holder will cost about 5/. per 1000 cubic feet. 

All the papers are illustrated by dimensioned 
drawings ; but as these are reproduced by photo- 
graphy, they are not so clear and distinct as they 
might otherwise be. The editor hasdone his work 
most judiciously. 





Des Ingenieurs Taschenbuch. Seas vom Akade- 


mischen Verein Hiitte. Berlin: ilhelm Ernst and 
Sohn. 


The fifteenth edition of ‘‘The Engineer’s Pocket- 
book Hiitte”’ is almost a new publication. Many sec- 
tions have been completely re-written, others are en- 
tirely new. The book is too well known to call for 
any commendation. Whether it ever deserved the 
description ‘‘pocket-book”’ may be a question, 
however. The first edition of 1500 copies was 
issued in 1857, already a volume of 580 pages with 
253 diagrams, offered at 4s. Since then the volume 
has swelled to 1572 pages with 1039 diagrams, 
bringing the weight of the pocket-book to some- 
thing near 2 Ib. ; the price has risen proportionally. 
The publication of this vude mecuwm has been super- 
vised by a committee of the Academical Association 
Hiitte. With the twelfth edition of 1883 began 
the deliberate elimination of chemical technology, 
the same “‘ Hiitte” preparing a special pocket- 
book for chemists and metallurgists. This chemical 
vade mecum had made its appearance when the 
thirteenth edition of ‘‘The Engineer’s Pocket-book” 
was issued. Though thus relieved of matters 
not strictly pertaining to engineering, the volume 
had again increased from 1051 pages with 450 
diagrams, to 1150 pages with 596 diagrams. LElec- 
tricity now raising urgent claims, a reform of the 
vade mecum was deemed advisable. The fourteenth 
edition was divided into two parts. This arrange- 
ment met with general approval, though not based 
upon any distinctive principle. In the fifteenth 
edition before us, the first part may be said to be 
theoretical and general. It comprises mathematics, 
mechanics, heat, the various ‘‘ strengths,” simple 
machines, parts of machinery, gearing, pumps, &c., 
various types of engines, motors, and boilers. The 
second part begins with surveying and planimeters, 
which one probably would have looked for in the 
first part, and passes on then to eminently practical 
matters : railways, building construction, and ship- 
building, each introduced by theoretical considera- 
tions, to iron, metallurgy and mines, technology, 
mills (corn, oil, plaster, &c.), textile industry, 
paper, gas, electrotechnics and materials, physical 
and chemical constants of metals, rocks, mortars, 
timber, &c. The appendix brings comparative 
tables of measures, weights, and currencies, 
comprehensive extracts from the German patent 
laws, and the tonnage regulations, and the scale of 
remuneration of architects and engineers as agreed 
upon by the associations of architects and the 
Verein Deutscher Ingenieure. The comparative 
tables of measurements and their equivalents in 
the metric system are unusually complete ; it is 
rather striking that China, Persia, and Further 
India do not figure in these tables. In the New 
World the metric system rules wherever English 
is not spoken. The appendix also mentions the 
new German railway regulations which came into 
force with the beginning of this year. The volume 
concludes with a very carefully compiled alpha- 
betical index of subject matter. Without this the 
vade mecum would indeed be an excellent com- 
pendium which not too many would find time to 
study, as people may differ about the general 
plan and arrangement to be adopted for a guide 
of this kind. The sixteen chapters run con- 
secutively through the two parts, The number- 
ing of the pages recommences with the second 
division, which enjoys the privilege of having a 
preface. This is an indication of the great labour 
involved in recasting the book. The revision was 
intrusted to about thirty experts—civil engineers, 
manufacturers, and professors, The work occupied 


a considerable time, so that the publishers resolved 
to issue the sections as completed. A list of the 
additions to this latest edition would fill about two 
of our columns. We mention a few of these new 
features, which will illustrate the compass and 
variety of the contents: Van den Berg-Mehmke’s 
graphic solution of simultaneous equations ; hyper- 
bolic functions, by the same and Ligowski; new 
tables of area and volumes ; Riedler and Gutermuth’s 
experiments on loss of pressure in the Paris pneu- 
matic conduits ; new data on wind pressure ; Zeu- 
ner’s tables of aqueous and other vapours ; Bach’s 
inter-relation between bending and torsion, and 
other formule from Bach’s ‘Elasticity and 
Strength ;” centrifugal pendulum-governors ; steam 
hammers, by Von Hauer ; revision of formulz re- 
lating to cranes ; Hrabdk’s analysis and characteris- 
tics of steam engines ; slide-valves, by Riedler; 
Barnaby’s marine propellers ; accumulators, trans- 
formers, polyphase dynamos, by W. Kohlrausch ; 
and tabular matter of all kinds in every de- 
partment. Section XVI., on materials, excels in 
this respect, and summarises a good deal of the 
information scattered through the various sections 
of former editions. That lubricators, putty, dyes, 
indiarubber, leather, and glass have been omitted in 
this section for want of space is, however, much to 
be regretted. Mr. Laskus does acknowledge this, 
on behalf of the committee of publication. Agri- 
cultural machinery had to be excluded for the same 
reason. References are frequent. The language is 
most concise and clear. Ifthe volume has assumed 
such large dimensions, no fault attaches to the 
authors ; prolixity cannot be charged to any of the 
contributors. The reputation of the ‘‘ Hiitte,” and 
the fact that the book has passed through so many 
editions, constantly revised, offer the best guarantee 
for the reliability of the contents. We should not 
forget to mention that the publishers have done 
their duty. 








NOTES. 
Frencu Ral.ways. 

THE six great French railway companies have, 
during the first six months of the present year, 
had an increase in receipts of over 10 million francs, 
or 400,000/., as compared with the same period last 
year. This result is all the more satisfactory as a 
considerable reduction has been introduced in the 
passenger fares ; but in France, as elsewhere, a re- 
duction in fares seems to bring about not only a 
livelier traffic, but also an increase in receipts. The 
increase, so far as the Lyons company is concerned, 
exceeds 34 million francs (140,0001.) ; the Northern 
Railway Company shows an increase of close upon 
28,0001. ; the Orleans Railway, about 20,000/. ; the 
Southern Railway Company, about 120,000/. ; and 
the Eastern Railway Company about 140,000/. The 
Western Railway Company, which owns most of 
the Parisian lines, certainly shows an increase of 
some 6,000/., but this is owing to an increase in 
the mileage ; the receipts per mile have fallen a 
little. This fall comes principally upon the short 
lines, where an increase in the number of trains has 
not had the anticipated effect. 


Russtan Minne anD METALLURGY. 
A great forward move is being made in con- 
nection with the Russian mining industry, which 
must in time materially affect the manufacturing 
industries, and help towards establishing greater 
prosperity throughout the country. Recently con- 
siderable attention has been paid to the improving 
of ventilation, and to the perfecting of shafts, 
while light railways are now being more adopted 
to convey the coal and ore to the main railways of 
the country. The effect is seen in an increased 
production in 1892, notwithstanding that the rail- 
ways were not able to transport the coal because 
called upon to distribute the grain imported to 
make up for the poor crop, and that men left their 
work owing to the cholera epidemic. In Southern 
Russia, 78 mines last year produced considerably 
over 2,000,000 tons of coal, 18.7 per cent. more 
than in the preceding year. There is a consider- 
ably falling off in the mining of the inferior qualities 
of coal and of peat. In the mines there are 16,000 
workmen. In the working of iron ore, too, there 
has been adevelopment. Eighteen establishments 
last year produced 115,000 tons, 28.5 per cent. 
more than in the previous twelve months. The 
manufacture of manganese has been three times 
greater than in 1891. Although several of the 
large metallurgical works were closed when the 





cholera was raging, there was a very considerable 
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increase in the production of cast iron and steel, 
the addition to the output of 1891 being nearly 
30,000 tons of cast iron, and 50,000 tons of steel. 
The employés in these works now number 34,000, 
and it is satisfactory to learn that their general 
condition has greatly improved, that houses 
have been specially built, hospitals provided, and 
libraries placed at their disposal. 


UtiLisaTion oF SMALL Coat. 

The utilisation of small coal is even a more press- 
ing subject in the anthracite region of Pennsyl- 
vania than it is here. The coal mined there burns 
best in small pieces, and much of it is reduced in 
breakers to bring it to the required sizes. At the 
same time a large amount of dust is made, which, 
added to that produced in mining, accounts for a 
very large percentage of the total coal in the mine. 
The sizes of anthracite in the market are known as 
lump, steamboat, broken, egg, stove, chestnut, 

ea, buckwheat, No. 2 buckwheat, or rice, and 
No. 3 buckwheat. The smaller sizes rejected are 
called culm. In addition to this source of waste 
there is a large amount of slaty coal which has 
usually been dumped on the waste heap, and coal 
mixed with impurities other than slate, and called 
‘*bony.” So serious has the waste been that the 
Commonwealth of Pennsylvania appointed a com- 
mission to investigate the waste of coal-mining with 
the view to the utilisation of the waste. This com- 
mission has reported at very great length as to the 
amount of coal yet to be got, and the percentage of 
it wasted ; and it appears that enormous quantities 
of fuel could be added to the resources of the 
country by better means of treating and burning 
the present waste. A certain amount of pro- 
gress has already been made ; small coal is used 
in gas producers, and it is sometimes mixed 
with bituminous and made into coke (see Enat- 
NEERING, vol. lii., page 621). It is also burned 
in domestic stoves in combination with bituminous, 
and three or four companies are engaged in manu- 
facturing briquettes from it. If the grate bars are 
suitable, it answers well in steam furnaces under 
forced draught. Probably the Perret furnace (see 
ENGINEERING, vo], xl., page 401) would give 
good results. Very little is said in the report 
about coal washing, which is so extensively prac- 
tised here (see vol. 1., page 289, vol. li., page 184, 
and vol. liii., pages 132 and 181). There seems to 
be no reason why the slate should not be removed 
from the coal dust, and practically pure carbon left. 
The remainder could then be made into briquettes. 


ANTWERP INTERNATIONAL EXHIBITION oF 1894. 

The arrangements for the International Exhibi- 
tion at Antwerp next year are progressing, and re- 
gulations have been prepared for prospective 
exhibitors. The Exhibition will include all in- 
dustrial, scientific, and artistic productions, em- 
bracing, as the prospectus ambitiously puts it, ‘‘ the 
whole range of human activity.” The location is in 
the new quarter of the city near the River Scheldt, 
and covers 200 acres. The main buildings will 
cover some 120,000 square yards of ground, and will 
be constructed of iron and steel, with zinc roofing. 
The executive have a preference for foreign ex- 
hibits being sent through Government Commissions, 
and will grant concessions to such; but, of course, 
exhibits will be accepted separately when no such 
Commission exists. The classification, as we have 
said, includes everything—fine arts, education, 
liberal arts, art industries, mineralogy, engineer- 
ing, smaller mechanical industries, electricity, 
textile industries, clothing, building and house 
furnishing trades, locomotion, chemical industries, 
food, civil engineering, navigation, trade and com- 
merce, war, agriculture, forestry, fisheries, horticul- 
ture, and then follows the remark that the classifica- 
tion ‘must not be taken as exhaustive.” Special 
arrangements will be made for storing exhibits 
sent direct from Chicago, and the executive under- 
takes the handling of goods within the Exhibition 
free of charge, if not exceeding 1} tons in weight. 
The flooring, indeed, can only beac this weight per 
square metre. Heavier exhibits will be treated on 
special terms, As to the question of cost of exhi- 
bition—a special consideration with some firms, 
sometimes to the exclusion of a due appreciation of 
incidental advantages of exhibiting—a charge is to 
be made for space. In the Hall of Industry it 


will be 60 francs (21. 8s.) per square metre (10? 
square feet), but for detached spaces the rate is 
50 per cent. more—3l. 12s. 
the central galleries 
figure, 


per square metre. 
it is for collective 
and for detached 


Tn 


space the latter 








spaces five guineas per square metre. In the 
Machinery Halland Electricity Building machinery 
not working will pay 2/. 8s. per square metre, 
but half this sum if it is working. But motive 
power will require to be paid for in addition to 
fittings and other usual charges incidental to stands. 
An international jury of awards is to be formed, 
the members to be appointed by their respective 
Governments. Exhibitors are invited to affix prices 
to exhibits. The Belgian State railways will carry 
return exhibits free of charge, and negotiations are 
proceeding for a similar concession by other rail- 
ways and steamship companies. 


Tae Fortiricarions anD Navat Port at 
SPEzzIA. 

The Italian coast fortifications are neither nume- 
rous nor large, and several of them are not yet com- 
pleted. In North Italy there are some not very 
important fortifications at Vado, and some works, 
not yet completed, at Genoa; but about fifty miles 
further south is Spezzia, which is considered almost 
unassailable. Spezzia commands the whole of the 
coast from Genoa to Elba, and there has been some 
question of connecting Spezzia with Venice, the 
largest naval port on the Adriatic Sea, by a canal, 
in the same manner as the principal German naval 
stations on the North Sea and the Baltic will be 
connected by the North Sea-Baltic Canal. The 
bay at Spezzia extends some four or five miles into 
the country, and the town is situated half-way, so 
thatit is not much exposed to a bombardment from 
a hostile fleet. At the south point of that strip of 
land, which protects the west side of the bay, lies 
the island of Palmaria, and the entrance from the 
sea is protected by heavy breakwaters, with narrow 
passages, which can be easily stopped, for torpedo- 
boats, &c. The naval port of Spezzia, where also 
the principal arsenal of the Italian fleet is located, 
is oneof the largest and safest on the Mediterranean, 
completely protected against the dangerous westerly 
gales of those parts. It consists, properly speaking, 
of two harbours connected with each other by a 
canal. The outside harbour is 1300 ft. long and 
600 ft. broad, and is principally used for equipping 
the vessels, whereas the interior is more especially 
used for repairs. This inner harbour is 1200 ft. 
by 600 ft., but an extension of it is under contem- 
plation, as it does not answer the present require- 
ments of the fleet. Four docks adjoin the inner 
harbour. There is an hydraulic crane of 150 tons 
capacity for the handlingof guns, and a steam crane 
of 50 tons capacity, intended for the fixing of 
masts, &c. To. the east, opposite the naval port, 
are the dockyards at San Bartolomeo, which are 
some of the largest in Europe. A number of forti- 
fications have been built during the last twenty 
years for the protection of the port, the dockyards, 
&c., and more are under contemplation, comprising 
thirteen new forts. The battery at Punta della 
Scuola possesses several features of interest through 
its armour constructions. The plates and the 
cupolas of these have mostly been supplied by the 
Gruson Works, and a smaller portion from 
Armstrong’s, whilst the armament, two 40-centi- 
metre guns, hails from Krupp. The other fortifi- 
cations and batteries, of which there are respec- 
tively 13 and 9, are armed with 24 and 32 centi- 
metre guns. The arrangements for an efficient 
defence are completed by numerous submarine 
mines and torpedo-boats. 


New ZEALAND GOVERNMENT Raiiways. 

The revenue of the New Zealand Government 
railways in the financial year ending March 31, 
1893, was 1,181,522/.; the working expenses having 
been 732,142/., the net profit realised for the twelve 
months was 449,380/. This was equal to a return 
at the rate of 3/. Is. per cent. per annum on 
14,733,120I., representing the capital expended upon 
the 1882 miles of railway comprised in the network. 
The estimated revenue for 1892-3 was exceeded by 
41,521/., the estimated working expenses for the 
year were exceeded by 15,141l., so that the net 
revenue was 26,3801. more than had been antici- 
pated. The increase in the passenger receipts in 
1892-3, as compared with 1891-2, was 26,0001. in 
round figures. The revenue derived from goods 
traffic also expanded to the extent of upwards of 
36,0001. The ratio of the working expenses to the 
traffic receipts declined in 1892-3 to 61.97 per 
cent., as compared with 63.34 per cent. in 1891-2. 
The estimated revenue for 1893-4 is 1,176,000I., 
while the working expenses for the twelve 
months are set down at 732,000/. These 
results must be regarded as generally satisfactory. 





The credit of New Zealand has improved to such an 
extent that the Colonial Government can now raise 
capital at a little over 3} per cent. per annum, and 
the difference between this annual charge and the 
profit of 31. 1s. per cent. per annum now earned 
upon the Colonial Government lines may fairly be 
regarded as of little importance in view of the solid 
services which the railways render in developing 
the general resources of New Zealand. The New 
Zealand Government lines were placed under the 
control of commissioners some four years since, and 
this system of management has worked fairly well. 
Between 1886 and 1889 inclusive the average 
revenue of the New Zealand Government lines was 
1,009,6611. per annum, while the average working 
expenses were 680,946]. perannum. Between 1890 
and 1893 inclusive the average revenue increased to 
1,128,556). per annum, while the working ex- 
penses advanced to 705,537l. per annum. It will 
be seen that the average increase in revenue was 
118,895]. per annum, while the average in- 
crease in working expenses did not exceed 24,5911. 
per annum. In dealing withthe question of work- 
ing expenses, account must also be taken of the 
fact that 110 additional miles of line were brought 
into operation between 1890 and 1893. The capital 
account was increased between 1890 and 1893 to 
the extent of 1,260,283/.; but allowing for this, the 
average return obtained upon the capital expended 
increased from 2l. 12s. per cent. per annum 
between 1886 and 1889 to 3/. per cent. per annum 
between 1890 and 1893. While this satisfactory 
result has been worked out by the commissioners, 
the lines have also been brought into better condi- 
dition, the carriage and wagon stock has been 
improved, and the locomotives and brakes have 
been rendered more efficient. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 15, 1893. 

THE industrial situation in the United States is 
getting worse and worse. Manufacturing establish- 
ments in all secticns are reducing their working force, 
and this will probably continue for some weeks to 
come. The production of crude iron has fallen, in 
four months, from 180,000 to 100,000 tons per week. 
The bar mills throughout the country are not making 
more than 40 per cent. of their usual output. The 
other mills are algo only partially employed. Iron ore 
is dull ; large quantities await shipment at mines. The 
steel rail mills are turning out very little stock, and 
that mainly light sections. The plate and structural 
mills are filling old orders, but not securing much new 
business. The depressing effect of this state of things 
is offset by the knowledge that there is a great deal 
of work contemplated, which will no doubt be 
entered upon as soon as financial affairs are settled. 
Congress has started to work, but there is no prospect 
of an immediate or very satisfactory solution of the 
questions which it is called to consider. 





NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—The iron warrant market 
was active last Thursday forenoon, there being a strong 
demand for Scotch up to 42s. 2d. per ton aces He ne a 
rise of 3d. from the preceding afternoon. About 20,000 
tons changed hands ; 1000 tons were sold for this week at 
42s, per ton with a plant. The market continued active 
in the afternoon, and prices were strong. Up to 
42s, 54d. per ton cash was paid for Scotch, the market 
closing with sellers at that price, or 3d. up from the 
morning’s close. Business was also done at 42s. 114d. 
three months open, about 1500 tons; and altogether 
not less than 12,000 tons were dealt in. Of Cleveland 
iron 1000 tons changed hands on month account at 
35s. 74d. and 35s. 8d., and the cash price marked a gain 
of 34d. per ton from the forenoon’s finish. At the close 
the settlement prices were—Scotch iron, 42s. 44d. per ton; 
Cleveland, 35s. 44d.; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. and 43s. per ton. There 
was a very marked activity in the warrant market on 
Friday forenoon, when a large amount of business was 
done in Scotch iron. The cash price opened at 42s. 44d. 
per ton, fell to 42s. 4d., and then rose to 42s. 73d., sellers 
standing over at 42%. 7d. About 15,000 tons of Scotch 
were sold, including 2000 tons at 42s. 94d. and 42s. 10d. 
one month, with 1s. forfeit in buyer’s option. The market 
was also very strong in the afternoon, and a large amount 
of business was done both in Scotch and Cleveland iron. 
Of the former, about 12,000 tons changed hands, and the 
prices paid ran up to 42s. 94d. cash, 42s. 10d. this week, 
and 43s, one month. Month business was also done for 
2000 tons at 43s., with 1s. forfeit in buyer’s option. The 
cash price at the close showed a gain of 3d. per ton from 
the forenoon. Cleveland iron was active, about 8000 tons 
being dealt in. One lot of 5000 tons changed hands at 
35s. 64d. per ton cash, and at the finish the cash price was 
14d. deare: than in the forenoon. Cumberland hematite 
iron was quoted 14d. up from the morning. The settle- 
ment prices at the close were—Scotch iron, 42s. 9d. per 
ton ; Cleveland, 35s, 6d. ; Cumberland and Middlesbrough 
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hematite iron, 45s. 3d. to 43s. 3d. per ton respectively. 
The market on Monday forenoon was also strong. At 
the last the figure was back to 42s. 114d. per ton for 
Scotch iron, of which about 15,000 tons changed hands. 
In the afternoon the market was rather flat, Scotch iron 
being done at 42s. 9d. per ton cash. Afterwards, how- 
ever, 423. 10d. cash was again quoted, but with sellers 
over at that price. One month account business was 
done at 42s. 114d. to 43s. 1d., and a transaction also took 
place at 43s. 04d. Friday of this week with a call. About 
12,000 tons of Scotch iron were dealt in. No business 
was done in Cleveland or hematite iron. The closing 
settlement prices were—Scotch iron, 42s. 9d. per ton; 
Cleveland, 35s. 74d.; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. 14d. and 43s. 3d. per ton. 
There was a firmer feeling in the warrant market at the 
opening on Tuesday, but less business was done than on 
some recent days. The course of prices for Scotch iron, 
which alone was dealt in, was regulated by the varying 
rumours in circulation as to the position of the coal trade. 
On the announcement that the dispute in the mining 
trade of South Wales was approaching a settlement, 
some cash lots were offered, and the quotations gave 
way from 42s, 11d. to 42s. 84d. At the last-men- 
tioned price the tone was steady. Cleveland and hema- 
tite irons were neglected, and practically unchanged 
in price, The settlement prices at the close were—Scotch 
iron, 42s. 9d. per ton; Cleveland, 35s. 6d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 45s. and 
43s. 3d. per ton. The market was quiet again this fore- 
noon, only from 12,000 to 15,000 tonsof Scotch iron being 
dealt in, and the cash price gave way 14d. per ton, at 
423, 74d. sellers. Cleveland also declined in price 1}d., and 
hematite iron 1d. In the afternoon the market was flat, 
Scotch iron being sold at 42s. 74d. and down to 42s. 6d. 
anf ton cash. Other 12,000 or 15,000 tons changed hands. 

n Cleveland about 3000 tons were dealt in, and prices 
were also lower—35s. 3d. and 35s. 4d. per ton cash, and 
35s. 5d. to 35s. 6d. one month. Cumberland hematite 
iron was operated in to the extent of 1000 tons—500 tons at 
45s. cash, and 500 tons at 45s. 3d. one month. At the 
close the settlement prices were—Scotch iron, 42s. 6d. 
per ton; Cleveland, 35s. 43d. ; Cumberland and Middles- 
brough hematite iron, respectively, 45s. and 433. 3d. per 
ton. The following are the quotations for several special 
brands of No. 1 makers’ iron: Calder, Gartsherrie, and 
Summerlee, 49s. per ton ; Langloan, 54s. ; Coltness, 55s. 
—the foregoing all shipped at Glasgow ; Shotts (shipped 
at Leith), 51s.; Carron (shipped at Grangemouth), 
53s. 6d. per ton. Last week’s shipments of pig iron from 
all Scotch ports amounted to 4932 tons, as compared 
with 6247 tons in the corresponding week of last 
They included 590 tons for Canada, 223 tons for 
taly, 700 tons for Russia, 545 tons for Holland, 145 tons 
for Spain and Portugal, smaller quantities for other 
countries, and 2118 tons coastwise. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores yester- 
day afternoon stood at 337,790 tons, as against 337,855 
tons yesterday week, thus showing for the week a de- 
crease amounting to 65 tons. 


Scotch Blast Furnaces.—All the blast furnaces at Colt- 
ness Iron Works have been damped down with the 
exception of three, and on Friday of last week it was 
agreed that all the Scotch ironmasters should give notice 
to their furnacemen terminating all contracts, in view of 
the trouble in the coal trade. That notice was under- 
stood to mean that in fourteen days all blast furnaces in 
Scotland will be damped down, and that the coal at pre- 
sent consumed in them will be thrown into the open 
sales market. In several instances the ironmasters have 
within the past few days declined to name prices for pig 
iron. At the end of last week there were only 60 fur- 
naces in actual operation, as compared with 76 at this 
time last year. 


Finished Iron and Steel Trades.—Makers of malleable 
iron have been obliged to raise their prices 5s. per ton, 
and they now quote common bars at 5/. 5s. to 5/. 12s. 6d. 
ton, and best bars up to 6/. 2s. 6d. Sheets and angles 

ave also been advanced in price. These advances have 
brought out more orders of an urgent nature, but some of 
the works have been practically idle for want of coals. 
So far, however, there is no improvement to report in the 
condition of the steel trade, the demand being very slow. 
It is even said that makers talk of closing their works if 
there is any further advance in the price of coals, 


Steel Company of Scotland.—It is stated this afternoon 
that the Steel Company of Scotland have just announced 
to their shareholders that the result of the past year’s 
trading shows a deficit of 1604/. 17s. 2d. 


The Scotch Miners.—The miners throughout Lanark- 
shire and adjoining counties within the past ten days or 
so succeeded in securing an advance of wages amounting 
to 1s. per day, and they at once resolved to work five 
days per week instead of four, as they had been doing 
for several months. Finding, however, that the coal- 
masters had advanced the prices of coal far beyond 
the amount represented by the increase of wages 
conceded to them, they forthwith put in a claim 
for an advance of another 1s. per day; and without 
“striking a blow” they have had the second advance 
conceded to-day. The miners of Fife and Kinross are 
now on strike for an advance of 25 per cent. on the rate 
of wages paid for many months past. At a joint confer- 
ence which some of their representatives had with the 
mineowners last week, they were offered one-half of that 
advance, and were told that nothing further could, or 
would, be given. That ultimatum was announced in face 
of the fact that one big colliery concern in Fifeshire had 
recently declared a dividend of 30 percent. A similar 


movement is on foot amongst the miners of Mid and East 
Lothian, 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was only 
a small attendance on Change here, and not much busi- 
ness was transacted ; but the tone of the market was 
fairly cheerful, and quotations for pig iron were firm. 
Sellers were not particularly anxious to do business, 
believing that prices are more likely to advance than to 
recede. An inquiry or two for forward delivery were 
reported ; but few, if any, transactions for delivery ahead 
occurred. There was not a great deal of No. 3 Cleveland 
pig available for sale, and it was difficult to purchase it 
under 35s. 6d. for prompt f.o.b. delivery, which figure 
was paid for several lots. Some buyers, however, were not 
disposed to pay quite so much, an endeavoured to secure 
the ruling quality at rather less than the foregoing quota- 
tion. No. 1 Cleveland pig, which was reported scarce, 
changed hands at 38s. The lower qualities were rather 
better than they have recently been. For No. 4 foundry 
24s. was asked, and grey forge, which for some time has 
been a drug upon the market, was in more demand, as 
much as 33s. being asked for it. Some firms, however, 
were prepared to accept orders at 3d. per ton below these 
figures. Hematite pig iron was pretty steady, notwith- 
standing the falling off in the supplies to the Sheffield 
district, caused by consumers there experiencing ditticulty 
in obtaining fuel. For mixed numbers of makers’ east 
coast brands 43s. 6d. was the general quotation, though 
in some cases rather less might have been accepted. 
Spanish ore was a little easier, owing to reduced freights. 
Rubio was quoted 12s. 3d. to 12s. 6d. ex-ship Tees. 
Middlesbrough warrants, after reaching 35s. 74d., closed 
35s. 6d. cash buyers. To-day affairs were not quite so 
good. Information from Glasgow gave such an account 
of the Scotch market as to have a rather depressing effect 
on the Cleveland market, and quotations eased a little. 
Several sellers still held out for 35s. 6d. for 7 No. 3, 
but transactions were recorded at 35s. 43d. Liddles- 
brough warrants closed quiet at 35s. 3d. cash buyers. 


Manufactured Iron and Steel.—Very little new can be 
said of the manufactured iron and steel trades. The 
former industry is very dull, and orders are difficult to 
secure. Steel producers keep pretty busy, but new work 
is by no means plentiful, and prices are below what they 
should be, considering cost of production. Orders could 
probably be placed at rather less than the following 
market quotations: Common iron bars, 4/. 17s. 6d. ; 
best bars, 5/. 7s. 6d. ; iron ship-plates, 4/. 15s. ; iron ship 
angles, 4/. 12s. 6d. ; steel ship-plates, 5/. 2s. 6d.; and 
steel ship angles, 4/. 15s., all less the usual 24 per cent. 
discount for cash. Heavy sections of steel rails are 
quoted 3/. 15s. to 3/.17s. 6d. net at works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Stoppages of Blast Furnaces at Frodingham.—The Red- 
bourn Hill Iron and Coal Company have stopped opera- 
tions at both their Lindsey and Redbourn works, owing 
to the exhaustion of coke supplies. The situation is 
growing more serious day by day. Over 1000 hands are out 
of en:ployment, and the only firms now working are the 
North Lincoln Iron Works (two furnaces) and Appleby 
Iron Works (two furnaces), from out of 21 built. 


Derbyshire Enginemen and Firemen’s Union.—A general 
meeting of this association was held on Saturday at Clay 
Cross. The meeting was convened for the purpose of 
taking into consideration the possibility of making a 
grant to members who are thrown out of employment, 
through no fault of their own, by the coal trade dispute. 
It was resolved ‘‘ that all members who are only making 
two days or less per week shall receive the sum of 6s. per 
week grant from the funds of the association, to com- 
mence from August 19.” 

Henry Briags and Co., Limited.—The report of this 
company for the year ending June 30 last has just 
been issued. It gives an important insight into colliery 
operations during the past six months. The directors 


‘state that the year just closed has been an anxious one, 


from the increasing difficulty of maintaining the com- 
pany’s export trade, which branch of business has shown 
a very serious falling off, owing to the inability to com- 
pete in the foreign markets with coal produced in Scot- 
land, South Wales, and the North of England, where 
much lower rates of wages are paid than in Yorkshire. 
The extent of this falling off may be judged by the fact 
that the total receipts of the company have (owing partly 
to lessened output and partly to the reduction of selling 
price) declined upwards of 50,000/., as compared with the 
preceding twelve months, whilst the aggregate wages paid 
have been only lessened by 10,000/., due maivly to the 
diminished output of coal. The directors regret that the 
profits shown were made chiefly during the first six months 
of the financial year, and that the results of more recent 
working have been most disappointing ; nor can they hold 
out hope of maintaining even the lately current average 
price, as the figures obtainable for gas and steam coal for the 
next twelve months show further serious reduction. The 
operations of the company for the year have resulted in 
a profit of 36,216/. (of which 11,982/. has been derived 
from investments other than colliery property), A 
dividend is recommended of 18s. 9d. per share on the 
A shares, and 12s. 9d. per share on the B shares, being 
74 per cent. on the capital of the company, which, with 
the interim dividend of 5 per cent., will absorb 32,764/. 
The sum of 3452/. is to be added to the balance-sheet of 
profit brought forward from last year. 

Iron and Steel.—Iron and steel masters in this district 
are having a very anxious time, as not only are they called 
on to deal with bad trade, poor prices, and severe compe- 





tition, but in all probability with an approaching fuel 
famine. Already several of the rolling mills have sus- 
pended operations temporarily, and many thousands of 
men are under notice to leave in the event of coal and 
ecke being unprocurable, or on offer at prices that cannot 
be afforded. At many of the leading establishments 
stocks are being rapidly exhausted, and the number that 
can hold out for fourteen days ionger is limited. It 
is impossible to deal with inquiries for commoner makes 
of iron, and for these qualities, especially sheets, orders 
usually placed here are being remitted to the Continent. 
For a month past there has been a better demand for best 
and medium bar, but this has been checked, as makers 
cannot contract on the basis of prices they quoted a 
month ago. In pig iron, business is dull and un- 
settled, and it is expected that smelters will solve the 
coke difficulty by damping down their furnaces. No 
reliable quotations indicating precise prices of either 
iron or steel can be given. Renewed inquiries for 
marine material are coming in from the north and 
east coast shipyards, and under ordinary  circum- 
stances considerable improvement would have to be 
reported in this important branch, but only a few fortu- 
nate houses with stocks of coke are now in a position to 
compete for these lines against northern firms who are 
more favourably situated in regard to supplies of fuel. 
No fresh armour-plate contracts are announced, and 
Government orders for projectiles and ordnance are below 
the average. Bessemer billets of guaranteed quality are 
commanding from 5/. 17s. 6d. to 6l. perton. There is 
still a heavy call from the United States, South Africa, 
and the mining countries of South America for high-class 
qualities of crucible cast steel suitable for tool purposes. 





NOTES FROM THE SOUTH-WEST. 

Torquay Harbour Works.—On Wednesday, at a sitting 
of the Torquay Town Council, the harbour committee pre- 
sented a report recommending that Beacon Quay should 
be extended and the South Pier widened at an estimated 
cost of 73501. Mr. Bovey, in moving the adoption of the 
recommendation, said it was proposed to remove the 
parapet wall on the South Pier to the deck level, and to 
increase its width to 43 ft. This would give good berths 
on each side of the pier, instead of only on one side, 
and the cost was estimated at 845/. In carrying out the 
work it was proposed that the South Pier should be com- 
pleted first, so as to cause as little inconvenience as pos- 
sible to vessels discharging in the harbour. The Beacon 
Quay it was proposed to widen at its junction with the 
South Pier by 20 ft., and at its junction with the Haldon 
Pier 10 ft. The original scheme was to widen this pier 
40 ft. throughout, but it was found on taking the sound- 
ings that a considerable amount of rock existed, and to 
clear it the width must beincreased. Timber piles would 
be mainly used for the South Pier, but one portion would 
be constructed of concrete and made solid, which was 
necessary because of the rock rendering it impossible 
to drive piles. This solid portion would form a founda- 
tion for a general goods shed. The existing sheds would 
be temporarily moved to the South Pier as soon as the 
work there was completed. The timber portion of the 
extension would cost 4150/. and the solid part 1721/., alto- 
gether 5871/. It was also proposed to erect a new general 
goods shed, 100 ft. long by 50 ft. wide, at an estimated 
expenditure of 666/., which brought the total cost up to 
73821., which, however, by a small credit item, would be 
reduced to 7350/. The recommendation of the committee 
was adopted. 


Great Western Railway.—The sniing the line (34 
miles) between Kingsbridge-road and Ivybridge has 
just been completed. The new section, which has 
been built by Messrs. Pearson and Sons, includes a 
masonry viaduct spanning the Erme at Ivybridge, a 
viaduct at Bitteford, and a new bridge at Monksmoor. 
It is expected that the doubling of the line between 
Rattery and Hemerdon, and Cornwood and Blatchford, 
will be completed in a few weeks. When this has been 
done the Great Western will be double throughout from 
Newton Abbot to Plymouth. 


Sewage of Monmouth.—The Town Council of Mon- 
mouth has received twenty-two plans for the disposal of 
the sewage of the town. The tenders vary considerably 
in amount; the cost of combined schemes ranges from 
71502. to 19,000/., and for purification only from 1004/. to 
67951. Ithas been decided to engage an expert to select 
the best scheme. 


The Severn and the Channel.-—It will be remembered 
that a deputation had an interview a few days since 
with Mr. Campbell-Bannerman, Secretary of State for 
War, and sundry naval and military authorities, with 
reference to the defences of the Severn and the Channel 
ports. It is now stated that, as a result of this inter- 
view, steps will be immediately taken to reorganise cer- 
tain existing forts, and also to construct new ones, armed 
with heavy artillery and built upon improved and modern 
principles. 

The ‘*‘ Bonaventure” and the ‘* Antelope.”—The Bona- 
venture has commenced her series of steam trials. The 
contractors for the engines were Messrs. Hawthorne, 
Leslie, and Co. The steam trials of the Antelope are 
expected to take place in about a month. The contractors 
for the engines were Messrs. Yarrow and Co. 

Penclaudd.—It is stated that the Penclawdd tinplate 
works will be shortly re-started, after a stoppage of two 
years. 

The Bute Docks.—The half-yearly meeting of this com- 

any was held at the offices, Westminster, on Tuesday. 
| a the accounts submitted it appeared that the balance 
available for dividend amounted to 69,2401. 11s, 8d., and 
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that, after providing for interest on debenture stock and 
dividend on 4 per cent. preference shares, there remained 
a balance of 29,240/. 11s. 8d. The directors’ report was 
approved and adopted, and a dividend was declared for 
the half-year at the rate of 2} per cent. per annum on the 
ordinary shares, leaving a final balance of 48651. 11s. 8d. 
to be carried forward. 


Cardiff.—Trade has been paralysed by the great coal 
strike. Intelligence received on Monday that the Maerdy, 
the Dowlais, the Ebbw Vale, and the Rhymney collieries 
were working, had, however, a good effect upon the 
market. Some cargoes of Scotch coal have come to 
hand. 


Gloucester Railway Carriage and Wagon Company, 
Limited.—An inadvertent injustice was recently done 
under this head to the management of this company. It 
was stated that the dividend upon the ordinary shares 
for the financial year ending June 30, 1893, would be re- 
stricted to the interim distribution made upon the shares 
in February, 1893. Weare pleased, however, to find that 
a further dividend of 5s. per share was paid on Wednesday, 
making the whole distribution upon the shares for 1892-3 
83. 6d. per share, or at the rate of 6/. 1s. 5d. per cent. per 
annum. An addition of 3000/. isalso made to the reserve 
fund, and 1616/. is carried forward to the credit of 1893-4. 
Considering the depression of the times, the directors are 
to be congratulated upon having worked out these results. 





MISCELLANEA. 

Iris proposed to run a fleet of electric launches through 
the most picturesque portions of the Grand Canyon of 
the Colorado. The current will besupplied by dynamos 
driven by turbines, and will be conveyed to the launches 
by the overhead trolley system. 


Tt has been decided that after the close of the World’s 
Fair, the buildings which have been so greatly admired 
during the past few months will be sold by auction as old 
material, The iron, steel, and timber are the only 
articles that will be useful, and it is not expected that 
more than 1,000,000 dols. will be realised by the sale. 


Messrs. Merryweather and Sons have just supplied a 
large fire float to the cotton manufacturers of Alexan- 
dria, who hope in this way to reduce their insurance 
rates. The boat in question will be able to pump 2000 
gallons per minute, and will supply twelve jets. It is 
60 ft. long, and has a draught of 18 in. 


In the course of the next few months comprehensive 
preparatory surveying work will take place in Finland 
with a view of building several new railway lines. These 
comprise a line from Uleaborg towards the north as far 
as the Kemi River, along this as far as Rovaniemi, from 
there to Sadonkyla, along the Kitinen River to Euara 
Triisk, and from there to the nearest Russian port on the 
Arctic Ocean, A railway from Uleaborg to the White 
Sea is also under contemplation. 


In a communication to the Smithsonian Institution, 
Mr. Melnikoff, a Russian engineer, states that he has 
discovered the ruins of an ancient canal in the Crimea. 
This canal was constructed in the seventh century 
n.c., and is 54 miles a 8 It is mentioned in the 
works of Pliny and Strabo. Its course is perfectly 
straight, passing near the modern city of Perekop, and 
not far from the Greek town of Neapolis. It was 16 ft. 
wide at the bottom and 33 ft. (?) deep. 


At the meeting of the Manchester City Council on 
August 16, Sir J. J. Harwood said they had 4,500,000/. 
with which to finish the ship canal, and that that amount 
would not be exceeded. It was not intended to use the 
odd 500,0007. From everything that could be ascertained 
that day, there was no difficulty in the canal being opened 
for traffic along the whole length either in January or 
February next. It would certainly be opened at that 
time unless some extraordinary and unseen difficulty 
should occur, ‘The committee would not spend one 
shilling more than was necessary. 


We note that the French Government propose to intro- 
duce a Bill fining railway companies for late trains. It 
isa pity some such regulation cannot be introduced on 
this side of the water, especially as regards the short dis- 
tance and suburban traffic. It matters little to a pas- 
senger coming a long journey whether he is half an hour 
late or not, but when a train takes upwards of an hour 
between Charing-cross and Cannon-street, and 70 minutes 
express between Sutton and London Bridge, most people 
feel that there has practically, if not legally, been a serious 
breach of contract on the part of the companies, 


The gross receipts of the twelve leading English rail- 
ways for the half-year ending June 30, 1893, amounted 
to 29,276,000/. (an increase of 282,000/. on the correspond- 
ing half of 1892); the expenditure to 16,780,060/. (an 
increase of 43,000/.) ; and the net receipts to 12,496,000/. 
(an increase of 239,000/.). The sum distributed by these 
twelve lines as dividend on their ordinary stocks (Chat- 
ham preference for this calculation being reckoned as an 
ordinary stock) was 4,074,000/. in the past half-year, as 
against 3,998,000/. in the corresponding previous period, 
the balances carried forward amounting to 195,000/., as 
against 180,000/. 


The Imperial Russian Government have of late been 
making large extensions at their Kolpino Iron Works, 
near St. Petersburg. One of these new departments, re- 
cently started, is a complete tube-making factory, with 
regenerative gas-fired furnaces, for the manufacture of 
lap-welded iron or steel tubes, the entire machinery for 
whieh was constructed by Messrs, J. Copeland and Co., 








Pulteney-street Engine and Boiler Works, Glasgow, and 
which weighed considerably over 100 tons. This plant 
was lately tested in the manufacture of 3-in., 8-in., and 
10-in. tubes, and has been reported upon as giving the 
greatest satisfaction to the officials in charge. 


The Copenhagen Telephone Company has just con- 
tracted, for 25 years, for a new central station, which is 
being specially built for the company in the centre of 
the town. There will be accommodation for 10,000 sub- 
scribers; the main hall will be 140 ft. long and 40 ft. 
broad, with arched loft and top light. The installation 
will be carried out on the newest and most approved 
principles. On account of the contemplated co-operation 
with the State telegraphs and the telephonic connection 
with Sweden, the tables will be so arranged that double 
wires can be installed for all the subscribers, whereby 
every subscriber will be able to use the same apparatus 
both for inland and foreign service. 


A new line of railway is to be constructed from 
Mandalay to Kunlon Ferry in Burmah, at a cost of 
2,000,000/. The line will ascend the Shan plateau, vid 
Maymyo, and will connect the Irrawaddy and the 
Salwen. The principal difficulty met with is the ascent 
to the Shan plateau. Maymyo is on the watershed of the 
Irrawaddy, at a height of 2600 ft. above the sea. It is 
37 miles from Mandalay. The first 13 miles of the new 
line lie along the foot of the hills, and the grades are 
easy and the work light. The ascent up to the first 
plateau is accomplished by four miles of rack line with 
an 8 per cent. grade, and on the remainder of the work 
to Maymyo the average gradient is 1 in 40, 


The traffic receipts for the week ending August 13 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,635,129/., which, having been earned on 
18,388 miles, gave an average of 88/.18s. per mile. For 
the corresponding week in 1892 the receipts of the same 
lines amounted to 1,692,611/., with 18,199 miles open, 
giving an average of 93/. There was thus a decrease of 
57,482/. in the receipts, an increase of 189 in the mileage, 
and a decrease of 4/. 2s. in the weekly receipts per —_ 
The aggregate receipts for six weeks to date amounted on 
the same thirty-three lines to 9,827,065/., in comparison 
with 10,101,145/. for the corresponding period last year ; 
decrease, 274,080. 


Amongst the difficulties met with in railway con- 
struction in China, the most formidable are probably those 
arising from the superstition and ill-will of the people. 
A recent instance of this is afforded by the action of the 
Tartar General of Monkden, the capital of Manchuria, 
in connection with the survey for a new railway from 
Kirin to Newchwang, the seaport of the province. A 
junction for Monkden was proposed at Lanpien, but with 
the aid of geomancers the general discovered that the 
vertebra of the dragon, which encircles the city of 
Monkden, would be broken by the driving of the alleen 
spikes, and the plans of the engineers were vetoed 
accordingly. A reference to Li Hung Chang, who 
threatened to refer the matter to the Emperor, has, how- 
ever, convinced the general of his error, and a small 
compromise by which the line is shifted a few hundred 
yards from its former location has been agreed on. 


The statistics for the apraree go of pig iron in the 
United States show that the total production in the first 
half of the year 1893 was 4,512,918 gross tons, against 
4,387,317 tons in the second half of 1892, an increase of 
175,601 tons. Compared with the first half of 1892, the pro- 
duction of the first half of 1893 shows a decrease of 206,765 
tons. The production of the second half of this year 
will undoubtedly be less than was that of the correspond- 
ing half of last year, so that the total production of the 
year will be much less than that of 1892. The production 
of Bessemer pig during the first half of 1893 is the greatest 
yet recorded in America, as it amounted to 2,374,890 gross 
tons, as against 2,189,696 tons in the second half of 1892, 
and 2,254,345 tons in the first half. The production of 
spiegeleisen and ferro-manganese, which is included in the 
statistics of the total pig production, was only 47,976 tons, 
as against 91,757 tons in the second half of 1892, and 
87,374 tons in the first half. There was a total increase 
in the stocks of pig iron in the market at the end of 
June as compared with the end of December, 1892, of 
43,215 tons, 


The influence of electricity on the cementation of steel 
seems likely to throw light on the physics of the process, 
M. Jules Garnier has recently published the results of 
his first experiments in this direction, m which a current 
of electricity was made to form a circuit, with the carbon 
packing as anode and the iron to be heated as cathode. 
Both the metal bar and the carbon were inclosed in a tube, 
which was placed horizontally in a small reverberatory 
furnace, and heated during the experiment, his idea being 
that the heat would determine the mobility of the carbon, 
whilst the electric current would determine the direction 
of motion of the carbon atoms. The minimum voltage 
required to overcome the resistance was employed ; the 
conditions were 7 volts, 35 amperes, and 3 hours, at a 
temperature of from 900 deg. Cent. to 1000 deg. Cent. 
After the experiment the bar was examined, and the 
cementation was found to have penetrated to a depth of 
10 millimetres. In a second experiment, two bars of 
metal formed the electrodes, and were separated by a 
carbon packing. In this case, with a current of 55 amperes 
at 2.5 volts, after three hours’ heating the anode bar 
remained unchanged, whilst the cathode was hardened to 
a considerable extent on the side opposed to the anode. 


A pontoon for the Manchester Ship Canal Pontoon and 
Dry Dock Company was launched from the yard of 
Edwards’s Shipbuilding Company, Limited, Howdon-on- 
Tyne, on Saturday, the 12th inst. The pontoon, which 








has only taken about six months to build, was constructed 
from the designs of Mr. Alexander Taylor, who is the 
patentee. The dock is 300 ft. in length, and is capable 
of holding for er aga 3 purposes a vessel 350 ft. long. 
Its extreme breadth is 70 ft., and the height to the top 
of the towers is 31ft.6in. The tanks are divided into 
forty watertight divisions, which are filled from four 
inlet valves, two at each side. The engines are placed 
in the fore-end towers, and consist of two centrifugal 
pumps, by Tangye, with 21 in, suction ; each pump is 
driven by a horizontal engine with cylinders 13 in, in 
diameter by 18 in, stroke, the copper piping being sup- 
plied by Messrs. Swinburne and Co., Carville. The 
two boilers are of Siemens-Martin steel, and are su 

lied by Messrs. Eltringham, engineers, South Shields. 

he pontoon is constructed throughout of iron. The 
pontoon has been formed for the purpose of repairing 
ships at Mode Wheel Dock, Manchester, and Ellesmere 
Port, Cheshire, 





State TELEPHONE IN FIniAnpd.—In all ae rid a 
State telephone will soon be established in Finland. It 
is under contemplation to connect the towns of Abo and 
Viborg, and the preliminary work has already been com- 
menced. The line, which will prove of considerable 
military importance, will follow the coast, and it will be 
built for account of the State. The cost is expected to 
be some 100,000 Finnish marks, or about 4000/. 





Tue ‘‘Lucanta.”—The arrangements of the builders 
and owners of the new Cunarder have been somewhat 
upset by a slight accident which has occurred on the big 
ship. She went down the Clyde on the last day of July, 
and in her passage down stream encountered some hard 
substance, which, whilst it did not break any of her 
plates, indented several of them. The intention was that 
she should undergo her preliminary trials at the mouth of 
the Clyde, then go to Live 1 to be docked, scraped, and 
painted, and return to the Tail of the Bank for the full 
speed and sea trials. The first part of this programme 
was carried out, and when she was docked the damage 
became apparent. The question arose as to whether she 
should carry out the original arrangements and leave the 
reshaping of the plates till her December overhaul, as 
might very safely have been done. But the motto of the 
Cunard Company has been never to send a ship to 
sea if there was a screw loose anywhere, and so the 
old tradition prevailed, and the work was undertaken 
forthwith. She is appointed to sail on September 2, and 
as she comes out of dock on the Saturday previous, there 
will be ample time to get her ready for it, but the cruise 
round Ireland will have to be foregone. 





THE New Barriesuies ‘ MaJsEstic” AND ‘‘ MAGNIFI- 
cent.”—A Parliamentary paper gives the following de- 
scription of the two first-class battleships Majestic and 
Magnificent, to be built at Portsmouth and Chatham, and 
for the commencement of which provision is made in the 
Navy Estimates for 1893-4: Their principal dimensions 
are as follows : Length, 390 ft. ; breadth, extreme, 75 ft. ; 
mean draught, 273 ft. ; displacement, 14,900 tons. With 
natural draught on theeight hours’ contractors’ trial a mean 
speed of 16} knots is anticipated ; with moderate forced 
draught a maximum speed of 17} to 174 knots will be 
obtained, The armament will include four 12-in. breech- 
loading guns of new type, mounted in pairs, twelve 6-in. 
quick-firing guns, sixteen 12-pounder quick-firing guns, and 
twelve 3-pounders. There will also be five torpedo dis- 
chargers for 18-in. torpedoes, four of these being sub- 
merged. In the general disposition of the armament the 
arrangements of the Royal Sovereign class have been fol- 
lowed. There are, however, certain important differences. 
The 12-in. guns mounted in two strongly-armoured bar- 
bettes will have their mountings so arranged that they can 
be loaded inany ae pat by manual power, whilethe proved 
advantages available with hydraulic power and fixed load- 
ing stations will be retained. Strong armoured shields 
will also be fitted to the turntables and revolve with the 
guns. The protection of the 6-in. guns has been carried 
out more thoroughly than in the Royal Sovereign class, 
involving considerable additional weight. Two more 
6-in. guns are carried in the new ships, and 12-pounder 
quick-firing guns have been adopted instead of 6- 
pounders, asin the Royal Sovereign. The total weight 
of protective material on the hull, including protection of 
6-in. guns and protective deck, is greater than the corre- 
sponding weight in the Royal Sovereign class. Having 
regard to the improved qualities of armour now produced, 
and to the distribution and thicknesses of plating in the 
new ships, it is believed that they will possess unrivalled 
defence in close action, under existing conditions of 
attack or possible developments of high explosives and 
quick-firing guns. The Majestic and Magnificent have the 
same draught of water and extreme breadth as the Royal 
Sovereign class, but are 10 ft. longer, and carry their heavy 
guns forward about 4 ft. higher, having the freeboard 
correspondingly increased. They will by of practically the 
same speed, and are intended to carry on the designed 
load draught the same weight of coal as was proposed 
for the Royal Sovereign—900 tons. In the new ships the 
coal bunker capacity will be largely increased as com- 
pared with the Royal Sovereign class, and provision made 
in the design for filling up the whole space when desired. 
The new ships will therefore possess greater coal endut- 
ance, and be capable of keeping the sea for longer periods. 
Although the substitution of 12 in. for 13} in. guns has 
effected a considerable reduction in weight, the aggre- 
gate result of the changes above-mentioned has involved 
a considerable addition to the load to be carried by the 
Majestic and Magnificent. It is anticipated that some 
of the changes made will tend to sensible economy in first 
cost, as compared with preceding vessels, 
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THE engravings above represent a form of air com- 
pressor introduced by the Anderston Foundry Com- 
pany, Limited, Glasgow, and embracing a number of 
special features of great advantage. The illustration 
represents a compressor erected for supplying air for 
driving the Glasgow Harbour tunnel under pressure, 
with the use of shield and air lock. This compressor 
is capable of delivering a volume of air varying from 
700 to 5000 cubic feet of air per minute, as required, 
against a pressure varying from the atmosphere up to 
25 lb. per square inch. It was started the end of July 
last, and was running continuously night and day 
up till the beginning of May. The steam cylinders, of 
which there are two, are 24in. in diameter by 24 in. 
stroke; the air-compressing cylinders are 30 in. in 
diameter by 24 in. stroke; the ground space taken 
up is only 17 ft. 6 in. by 9 ft., and all parts are of easy 
access. The compressing cylinders are fitted with an 
improved form of slide valve arrangement introduced 
by the makers, which does away with the usual noisy 
and troublesome tappet or clack valves, and gives good 
efficiency. At the same time it enables the compressors 
to be run at as high a speed, when desired, as any 
ordinary steamengine. This is of special importance 
for such work as tunnelling, as it enables a large volume 
of air to be forced into the workings at any emergency. 

The crankshaft is coupled at the centre, and both 
halves of the compressor are controlled by separate 
steam and discharge valves, thus allowing one half of 
compressor to be run independently of the other. One 
part of compressor can be set idle or overhauled while 
the other is working, or half can be conveyed and set 
to work at some other part of the contract as required. 
The base-plate, as will be seen, is made in independent 
halves, while the stresses are all balanced to dispense 
with all special foundations, and to enable it to be 
simply laid on the ground. Five compressors similar 
to that illustrated have been supplied, and are at work 
on various tunnelling contracts. The indicator diagram 
above is taken from a belt-driven compressor, and 
shows it working at various pressures. These com- 
pressors can also be used on vacuum pumps, and will 
exhaust down to within | in. of absolute vacuum. 
The weight of the machine is 20 tons. 





Tue CortntH CANAL.—This important work has just 
been inaugurated. It was first projected in the days of 
the Romans, two Roman emperors—Caligula and Nero 
—having caused sundry experimental soundings to be 
made. Of these soundings traces have been recently 
discovered. Attention was called to the desirability of 
constructing the canal in 1829 and 1832 by M. Virlet 
d’Aoust and M. Grimaud de Caux. M. Ferdinand de 
Lesseps also visited the locality in 1879, but a concession 
of the canal was ultimated obtained by General Turr. The 
canal will afford a direct route between the Bay of Corinth 
and the Gulf of Adgina, and the saving to ships coming 
from the Adriatic is estimated at as much as 215 miles, 





WHITE’S REVERSIBLE LEVER BOX. 

THE accompanying illustrations show a new turn- 
over reversible lever box, specially designed by Mr. 
Richard White, engineer, Widnes, Lancashire, to work 
underground, and which, while combining the advan- 
tages of the ordinary turn-over box, is placed under- 
ground, and is thus convenient for use in crowded rail- 
way mineral yards, being out of the way of vehicular 
traffic and shunters. In warehouses and wharves the 
economising of space resulting is a commendable fea- 
ture. The illustrations render a description almost 
unnecessary. The rolling weight weighs 24 lb., and 
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by the raising of the handle on the ground level the 
inclination of the rocking beam is sufficiently affected 
to cause the weight to roll over the beam, upset- 
ting it. The crank attached to the beam moves 
the lever rod, effectually closing the switches, and 
preventing any movement until the handle on ground 
level is again operated. If it is desired to work this as 
a drop lever box, an iron pin is placed under the roller 
at the point P to secure it at either end, and the 
switches will always return to the required position. 
The arrangement, we may add, has been adopted by 
several of the leading railway engineers and 
managers, 





INDUSTRIAL NOTES. 

THE returns published by the Labour Department 
of the Board of Trade indicate that there would have 
been an improvement generally in the labour market, 
but for the coal dispute. In the thirty-two societies 
furnishing returns there were 336,086 members, of 
whom 20,919, or 6.2 per cent., were out of work, as 
compared with 5.8 per cent. last month. The increase 
is about one-half per cent. in the societies making 
returns. The total number of fresh labour disputes in 
the month was only 55, compared with 71 in the 
previous month, but the 55 is exclusive of the miners’ 
strike in various parts of the country. There were 
14 disputes in the textile trades, 12 in the building 
trades, 11 in mining, 7 in the metal trades, and 6 
in connection with shipbuilding. The engineering 
trades have been tolerably free from labour disputes for 
some time past. The first signs of recurring activity 
have manifested themselves in the shipbuilding trades, 
especially along the north-east coast, and in Scotland, 
but these signs are again somewhat clouded by the 
coalstrike. In the engineering branches of industry, 
however, the improvement was not so manifest, for 
about 10 per cent. of the members were unemployed 
at the beginning of this month. The building trades 
have been exceptionally busy, not more than 2.6 per 
cent. of unemployed being registered in the whole of 
the branches ; but the carpenters and joiners are not 
quite so busy as they were. The furnishing trades 
are slacker than they usually are at this time of 
the year, the percentage out of work being 4.6 of the 
total. In the clothing and boot and shoe trades busi- 








ness is very quiet, both in the wholesale and bespoke 
branches. As regards the textile trades, the cotton 
industries are fairly well employed, but the woollen 
and worsted branches are less busy. Taking the 
chief industries of the kingdom, the furnishing trades 
report 49 per cent. of the centres as being in the condi- 
tion of fair to good, the building trades 38 per cent., the 
boot and shoe trades 23 per cent., while theengineering 
and shipbuilding branches give only 4 per cent. The 

reentage of trades reporting trade to be dull to very 
a run high, from 66 per cent. to 63, then 30, then 
20, and one group of trades only 12 per cent. of the 
whole. 


The report of the Boilermakers and Iron Ship- 
builders for this month is more cheerful in tone than 
any for many months. In the first place, the members 
are congratulated upon the result of the second quarter’s 
financial condition. The expenditure exceeded the in- 
come, but not to the extent which was anticipated, con- 
sidering the large number on the funds in all the 

ades, the total being 7873, of whom 3572 are on 
donation, 1101 on the sick list, 382 on superannuation, 
and 2765 signing the vacant book. The balance in 
hand at the close of the half-year was 183,549/. 2s. 
After further comparisons as to the splendid financial 
position of the society, after a period of depression, 
the report states that the improvement recently 
noticed has been maintained. Some yards which were 
closed at the end of last year have restarted, or are 
about to restart. At some of the really well-known 
firms work is very plentiful, and was never more 
brisk than at present. These are exceptions, but they 
are mentioned to show that the trade is resuming its 
wonted activity. More men are being engaged, 
vacant berths are being filled up, and many ship- 
builders have good orders on hand, some that have 
stood over from last year, but are now being put on 
the stocks. The Clyde and the Tyne are mentioned as 
improving districts, where increased activity is already 
visible, and the prospects of work good. To some 
extent it is admitted that the trade prospects have 
brightened by cheaper materials and the lessened 
cost of production, both of which elements have in- 
duced speculation. On the other hand, the newer and 
more economical methods of construction and greater 
storage capacity have enabled the shipping companies 
to pay dividends which were not possible on ships con- 
structed only a very few years ago, 

The coal strike has not developed any of the 
conditions anticipated as far as terms are con- 
cerned. But it has developed features not quite 
anticipated, especially in South Wales. It was hoped 
that the miners in the principality generally would 
take no active part in the strike, as they were 
and are under a sliding scale arrangement. But the 
relations between the men and the employers, and 
also between different sections of the men, have been 
strained for a long time, so much so that one section 
often opposed what the other section did. The main 
cause of the excited feelings, however, was undoubtedly 
the fact that wages had gone down and down under 
the scale, whereas for months wages remained as 
they were in the federation districts. The result was 
that the federation looked upon the South Wales 
miners as contributors to the downward tendency in 
wages, by reason of the fact that prices were to some 
extent ruled by the lower rates in South Wales. This 
led to a good deal of ill-feeling, which developed 
rapidly as soon as the present strike took place, and 
was embittered by the libel trial in which Mr. W. 
Abraham, M.P., obtained a verdict for 500/. against 
Mr. W. Brace, the agent of the federation. The more 
recent action of the miners has been of a most excited 
character, so much so that large contingents of soldiers 
and police have been sent into the district to keep 
order. Necessary as this precaution was, and is, the 
very fact of the importation increased the excitement. 

The area covered by the strike is larger than was 
expected. With the increase of area comes an increase 
of the numbers involved. According to the latest 
returns, there are 659,714 persons employed in and 
about the mines of the United Kingdom. Of these it 
is estimated that nearly or fully one-half are affected 
p the strike. Excluding the 124,123 persons em- 
ployed in Durham and Northumberland, and the 
89,000 in Scotland and Ireland, there remain, all 
told, 446,590, of whom over 300,000 are involved in 
the dispute. If the actual hewers, or coal getters, 
are taken alone, the proportion is even greater out of 
the whole number employed. In no other indus- 
trial dispute has there ever been so large a body of 
men engaged or affected. In some districts acute 
distress has begun to develop itself, and it is extend- 
ing. It is feared that all the men will not be equally 
supported—that some districts will be well supplied 
with funds, that in other districts funds will be lack- 
ing. In proportion as this is the case, so will discon- 
tent break out, and disorganisation set in. 

The two northern counties, Durham and Northum- 
berland, have definitely resolved not to strike. Some 
carefully compiled figures made by one of the most 
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expert of the miners’ leaders will help toshow why the 
men hesitate at the present time to enter into a 
quarrel the end of which they cannot foresee. It 
appears that the average wages of hewers amounted in 
1890 to 6s. 7d. per day, in 1891 to 6s. 10d. per day, 
and in 1892 to 6s. 6d. per day. At only three col- 
lieries were the wages under 5s. 6d. in 1890, in 1891 
none, and in 1892 at only two collieries. In the great 
majority the wages ranged from 6s. 6d. to 7s. 6d. per 
day. The complaint is not low wages, but short time, 
owing to the state of trade. In scarcely an instance 
was the full time of 77 days per quarter, or of 11 days 
a fortnight, worked, The average working has only 
been about half-time, taking the whole of the col- 
lieries, and the total number of miners in the districts. 
The men fail to see how this state of things can be 
mended by a strike for higher wages, when the stocks 
cannot be cleared even at the low rates recently ruling. 
The refusal to strike will involve a separation from 
the federation if the Birmingham resolution is carried 
out. The men have decided, not the leaders. 

The Cumberland men have decided to resume work 
at an advance of 10 per cent. offered by the coal- 
owners. These men had suffered a reduction, even 
though part and parcel of the federation, the latter 
body making no very determined stand against it 
when the reduction took place. Mr. Sharpe, the 
miners’ agent, reported to the secretary of the Cum- 
berland Coalowners’ Association that the vote was 
nearly unanimous. 

Though a settlement has been effected in some of 
the Scotch coalfields, it does not appear to have been 
accepted by all. The Fife, Clackmannan, and Kin- 
ross men demand a rise of 25 per cent., or about Is. 
per day on the scale of 1888 ; this was refused by the 
coalowners, and as the men stand resolute for the full 
advance, a strike is regarded as probable, if not in- 
evitable. The total number affected in those districts 
is about 13,000 men, 

It is thought probable that, in a portion of the Mid- 
lands, the strike will speedily terminate on the basis of 
a compromise. The men mostly affected are the Derby- 
shire miners and those in the Lun Valley, at collieries 
employing some 50,000 men. It appears that there is 
a willingness to resume work on the old terms, with, 
perhaps, a proviso that no advance shall be demanded 
until prices reach a certain level to be agreed upon 
mutually. If this basis is agreed to, possibly the other 
Midland districts will follow suit. Should this happen, 
116,357 will resume work in the six Midland counties, 
in addition to the 131,463 in the three northern 
counties, exclusive of Yorkshire and Lancashire. 

The Lancashire men appear to favour a settlement 
if a basis can be arranged whereby all shall resume 
work at the old rate of wages, the men agreeing that 
no advance shall be demanded until prices had gone 
up to the level of 1891. But the men seemed deter- 
mined that work shall not be resumed except by an 
understanding that shall apply to all the collieries. 
The men in conference even refused to allow day-wage 
men to do the necessary tunnelling, driving air-ways, 
and other work at the pits apart from coal-getting. 
But the acute distress, which has begun to be visible, 
may lead to a relaxation of this rule. 

There are no signs of yielding in Yorkshire. It is 
in this county that the federation is strong and deter- 
mined, The association is rich beyond all others ; it 
can stand a long struggle. But its fortunes are now 
linked with all the weaker districts, and if the latter 
yield, the former must give way. Yorkshire has to a 
large extent moulded the policy of the federation, 
even dictated the terms whenever a conference was 
called to determine the policy to be pursued and the 
action to be taken. All offers by coalowners, or sug- 
gestions of a compromise, have been scouted by the 
Yorkshire Association from first to last. The test of 
experience will soon tell whether the districts not so 
well organised can sustain the struggle to the same 
extent as those locally powerful, as well as strong by 
the force of federation. 





The engineering industries of Lancashire are feeling 
the effects of the coal strike in many of the districts. 
But for the most part the pressure is not so great 
as to necessitate any exorbitant price being paid 
for fuel, as the employers will rather run short time, 
or even close the works, than be mulcted in extra- 
vagant rates. The firms that are the busiest are sta- 
tionary engine builders, who are fairly well engaged, 
and boilermakers, who are well off for orders. The 
locomotive builders are also rejoic‘ng over better pro- 
spects, and the machine toolmakers are rather better off 
than they were. But the general run of engineering 
and cognate trades are quiet, some of the firms having 
had to discharge hands. The iron trade is quiet gene- 
rally, neither sellers nor buyers being very anxious 
for business just at present. The manufactured iron 
trade is almost stagnant, very little business being 
done. The steel trades are better, and prices are 
hardening. But for all practical purposes all these 
branches of trade are just now dependent upon the 
coal trade. There is an almost total absence of labour 


In the Sheffield and Rotherham district the staple 
trades are dull for the most part, and several of the 
large works are either idle altogether or are only 
running very short time, in consequence of the scarcity 
and dearness of fuel. The supplies are insufficient, 
and the prices are quite double what they were. Some 
of the season industries are, itis said, looking up, and 
there is generally a tone of hopefulness that when the 
coal strike ends there will be increased employment 
during the autumn months. 





The coal strike is affecting very disastrously the 
Great Northern Railway Company, the works at 
Peterborough being put on short time for want of 
fuel. It is also stated that as many as — pas- 
senger trains and some goods trains are being discon- 
tinued in and about Leeds, Halifax, Bradford, Wake- 
field, Keighley, Ossett, Ardsley, Morley, and other 
places. All this will disorganise trade in local indus- 
tries, and add to the uncertainty which prevails in all 
trades more or less dependent upon coal. 





The condition of affairs in Cleveland has rather im- 
proved. The decision of Durham and Northumber- 
land not to engage in the coal strike has beneficially 
affected the district. The market generally has been 
quiet, but the shipments have been unusually heavy, 
the daily average for some days being as high as 9000 
tons. And this, too, with higher prices, and an ad- 
vance in the price of warrants. The expected damping 
down of the Scotch furnaces is helping to give a firmer 
tone and brighter prospects to the Cleveland district. 
The dispute as to the use of the ratchet machine has 
passed into anew phase. Men are taking to the use 
of it, and in spite of the exertions of the miners’ 
agents to provoke resistance. Some of the Cleveland 
men have refused to work the ratchet, but others have 
come in to take their places. The miners have resolved 
to send delegates to the Miners’ Conference to plead 
their cause, as they are not able to strike, and still 
want to be in the federation. 





At Swansea and Neath, the iron, steel, copper, and 
tinplate industries have been stopped owing to the 
coal dispute in Wales, from 10,000 to 12,000 persons 
being thrown idle in consequence. 





The general reports from Wolverhampton and Bir- 
mingham districts show that trade is more uncertain 
than it was, many men being out of employment. The 
engineering and hardware trades are slack, and some 
uncertainty prevails as to the attitude of the Stafford- 
shire miners. The chain, nail, nut, and bolt trades of 
Worcestershire and Staffordshire are dull, and much 
distress prevails. All over this district the only trades 
that are at all well employed are the building trades, 
but even these are slackening off in many places. 
There is a want of confidence generally, and new work 
is being postponed in consequence. The electrical 
branches of trade are rather busy, and will be more 
so when the coal crisis is over, unless some other 
adverse conditions arise meanwhile. 





In the House of Commons no progress has been made 
with any legislation affecting labour. The Arbitration 
Bill of the President of the Board of Trade is blocked 
at the second reading night after night, in spite of all 
efforts to refer it to a Committee. The Employers’ 
Liability Bill is blocked in the report stage from the 
Grand Committee, and can get no further. None of 
the Bills of ‘‘ private members” can be moved a single 
stage. But in the administrative departments some 
little advance has been made. The firm of printers 
whose conduct was recently called in question have 
thrown open their works to union men, so the dispute 
is now ended. The Ordnance Department have 
decided to increase the wages of labourers from 17s. to 
19s. per week. The eight hours is to be tried in some 
branches, and better conditions are promised in others. 
Where the departments can move without Parliamen- 
tary sanction, other than the resolution of the House 
recently passed, steps are being taken in the interest 
of the workers. 





No new feature has developed as regards the Trades 
Union Congress, to be held in Belfast. The number 
of delegates is not large up to the present, but the 
programme is being extended by further resolutions. 
It is fully expected that there will be lively times over 
some of the proposals; but there is a good deal of 
staying power in the older and better organised unions 
if the new proposals are of an outrageous character in 
any sense. 








STANDARD CATTLE CAR. 
SPECIFICATION OF STREET’s WESTERN STABLE Car LINE. 
(Concluded from page 205.) 

Side Door Tracks.—Side door tracks are 3 in. by 2 in. 
wrought iron, secured to sideplate by seven }4-in. bolts 
passing through track, brackets, and sideplate; the five 
centre bolts are countersunk. 





disputes at present, 





Upper End Door Guide.—Upper end door guide is } in. 





by 14 in. wrought iron, secured to posts by two }4-in. lag- 
screws in each guide. 

Door Stops.—Closed end door stops are oak, bottom 
door 1 in. by 2} in. by 3 ft. 0}in., secured to posts by five 
30-dwt. spikes ; top end door stops are 1? in. by 2}1in. by 
1 ft. 11 in., secured to posts by four 30-dwt. spikes. 

Top End Doors.—Top end door is double thickness 
sheathing 20in. high by 30in. long, joined together in 
opposite ways, and securely nailed with 2-in. wrought 
nails clinched on inside. 

Water-Tank Door.—Water-tank door is double thick- 
ness roofing, bottom course laid crosswise from top course 
and securely nailed with 2-in. wrought nails and clinched 
on underside, top of door coming even with running 
board and forming part of same. 

Water-Tank Hinges.—Water-tank hinges are }in. by 
14 in. wrought iron secured to door by four 1#-in. No. 14 
screws to each door hinge; roof hinge is secured to roof 
by two 3-in. bolts in each hinge passing through roof and 
hinge ; hinges are joined together by a }-in. rod passing 
through roof and door hinge with nut on each end ; door 
is secured shut by hasp, staples, and pins. 

Roof Doors.—Roof doors are double thickness roofing 
26 in. by 44 in., laid crosswise, and nailed with 2-in. 
wrought nails clinched on bottom side. There is a jamb 
$ in. by 2 in. all round opening ; roof door hinges are } in. 
by 14 in., secured to door by three #-in. bolts to each 
hinge, and to roof by two #-in. bolts to each hinge; 
hinges are joined by 4-in rod passing through door and 
roof hinge, with nut on each end, and is kept closed by 
hasp, staples, and pins. 

End Ventilators.—End ventilators are pine, rails in. 
by 54 in., and stiles Z in. by 2 in. ; stiles are set on out- 
side of rails } in. back, that is, rails project past 
stiles 2 in., forming tongue, same sliding in rabbet 
in end and sub-posts; the openings are open when dvor 
is down; when up they are closed ; stiles and rails are 
secured by 14-in. No. 14 screws ; when closed ventilator 
is secured at top by hook and staple, as shown on draw- 
ings, Sheet No. 8 (Fig. 5, page 199 ante). 

Side Door Thresholds.-Side door thresholds are white 
oak 1? in. by 6 in. by 4 ft., bevelled on inside edge, out- 
side edge coming flush with outside of wing posts; they 
are secured to floor by eight 30-dwt. spikes. 

End Door Header and Thresholds.—Knd door girths or 
headers are of white oak 3 in. by 4 in. by 2 ft. 4 in. long, 
tenoned into end posts; thresholds are ehh oak, 3in. by 
3% in. by 2 ft. 2 in. long, cut between end post and top of 
floor, and secured by the two forward draft timber bolts 
passing through threshold, end sill, and draft timbers ; 
top of threshold covered by a piece jin. by 4 in. iron, 
2 ft. 2 in. long, and secured to same by eight 1}-in. No. 
screws. 

Gates.—There are two gates of white oak, same 
shown on drawings, Sheet No. 8. Stiles 1# in. = 6in., 
slats 1? in. by Bt in.; slats are tenoned clear through 
stiles and secured by two oak dowel pins }in. in dia- 
meter in each end of each slat. There are two iron braces 
Zin. by 2in. by 8 ft. 8 in. long, running from top to 
bottom corners on opposite ends, and secured to stiles by 
#-in. bolts and slats oo a 1-in. No. 14 screw in each slat ; 
there is a also a fork 4 in. by 14 in. wrought iron passing 
over slats through centre of gate secured to bottom slat 
by a &-in. bolt, and to all other slats by one 1-in. No. 14 
screw, top of fork forged in such a way as to allow the two 
8-in. rods to passthrough. There are three tie-rods 8 in., 
with nut on each end passing through both stiles, with all 
nuts let in flush and located same as drawings, Sheet No. 8. 

Gate Hinges.—Gate hinges are malleable iron made 
U-shape and secured to gate stile by two 4-in. bolts pass- 
ing through both sides of hinge and stile; the post or 
other part of gate hinge is L-shape and secured to body 
post by two 4-in. bolts to each piece. Gates are hung so 
that slats will correspond with slats of car. 

Wing Locks.—Wing locks are malleable iron composed 
of two pieces, ‘‘ lock and dog,” secured to face of carline 
by two 4 in. by 24in. bolts in such a position that wing 
will be drawn tight to side of car, when lever is locked, 
top of lock coming flush with top of jamb around door 
opening. 

Gate Locks.—There are two automatic gate locks, one 
to hold gate when closed, the other to hold gate when 
open ; open lock is composed of case, dog, and drop bolt, 
case being secured to doorpost by three 4-in. bolts; lock 
is constructed in such a manner that staple on gate 
stile will force it from its position, allowing drop bolt to 
fall, passing through staple and case, and holding gate 
crosswise of car. The back lock is composed of case, 
tongue, bolt, and spring, with staple on face of gate stile, 
fastened to same by two #-in. bolts, case being secured to 
doorpost by two #-in. bolts; lock is constructed in such 
a manner that when gate swings back against side of car 
it will lock and hold gate in that position. 

Gate Stops.—There are two gate stops of oak to each 
gate, bottom - 3in. by 44in. by 1ft. 3in. long, 
bevelled from full size on one end to nothing on the 
other, and secured to posts by two }-in. lag screws; top 
stop is 3in. by 4in. by 1 ft. 10 in. full size, secured to 
post by 3-in. lag screws; top L-bolt is drilled for }-in, 
cotter, same passing over gate hinge to prevent gate from 
lifting off. 

Hay Rack.—Hay rack stiles and rails are white oak, 
stiles tenoned through rails and secured by two 3-in. oak 
dowels ; there are five }-in. rods, 20} in. long, bored into 
top and bottom rails 1} in. i 

Hay Rack Hinges.—Hay rack hinges are } in. by 2 in. 
by 64 in. long, wrought iron, secured to rack * two 3-in. 
bolts to each hinge, one bolt passing through rail, the 
other through stile. 

Hay Rack Canvas.—Hay rack canvas is No. 8 cotton 
duck, two pieces to each rack 22 in. long, 144 in. wide on 
top, and 7 in. on bottom after being applied to rack, same 
being secured to rack by strip of oak } in. by 1} in., and 
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firmly nailed to rack with canvas between strip and rack; 
when nailing canvas and strip to edge of rack, canvas 
should extend towards outside of rack, which will give 
canvas half-turn around strip when brought to position 
to secure it to car; there is also a chain on each end of 
— 3°; in. wire by 12 in. long secured to rack by ;;-in. 
staple. 

, = Rack Sills.—There are sixteen hay rack sills, 1} in. 
by 2} in. by 3 ft. 74 in. long, cut between each wing post 
filling in gains in said post ; they will be toe-nailed into 
each post with four 2-in. No. 8 barbed wire nails ; the out- 
side sheathing will also be nailed through sheathing into 
rack sills, four nails to each sill. 

The racks will be secured to car by one 4in. by 3 in. 
lag screw through each hinge into hay rack sill, allowing 
motion on lag screw for opening and closing of rack. The 
chains will be secured to posts by ;;-in. staple in such a 
position that they will be tight when rack is open, and gra- 
dually hang down when rack is shut ; the canvas will have 
a cleat { in. by 14 in. by 22 in. long tacked on outside of 
canvas, it will then be given a half turn, and secured close 
to post by five Lao No. 14 screws. 

Transoms.—There are two wrought-iron transoms, 
‘* two top and two bottom ;” top transoms are Zin. by 
7 in., ends upset or welded to receive bottom transom ; 
bottom transom is { in. by 7 in., iron, shaped in such a 
manner that when the two are bolted together with draft 
timbers between, the top iron will have a concave of 3 in. 
Top and bottom irons are bolted according to drawing and 
list locating bolts. 

Plate Tie-Rods.—There are four tie-rods $in. by 
8 ft. 11 in. running across car to hold plates together, as 
shown on drawing No. 6 (Fig. 1, page 198 ante). 

Plate and Sill Rods.—There are twenty rods 2 in. by 
8 ft. 2}in. passing through side plate and side sill nut 
and washer on each end, top nut counter-bored flush with 
timber ; there are four rods 8 in. by 8 ft. 6} in. passin 
through end plates and end sills at end door posts, an 
four rods 3in. by 8 ft. 3in. passing through end plates 
and end sills at corner posts. 

Side Bearings.—There are two body side bearings of 
malleable iron to each transom, bolted to transom by }-in. 
bolts, one bolt passing through intermediate sill and 
transom ; distance from centre to centre of side bearings, 
4 ft. 11} in. 

Truss Rods.—There are eight body truss rods 1in. in 
diameter with ends upset to 1} in., and connected incentre 
by 1}-in. turn-buckles. There are four top invert truss 
rods gin. in diameter, connected at centre by Z-in. turn- 
buckles. Truss rod bearings are secured to cross-ties by 
8-in, bolts passing through sills, and cross-ties by 4 in. 
by 3 in. lag screws. 

Transom Filling.—There are four transom fillings of 
white oak 61 in. by 7 in. by 3 ft. long, sawed wedge-shape, 
all side bearing bolts passing through same. 

Draw Bars.—Draw bars are to be the M. 0, B. Standard 
vertical hook type, maker to be specified at time of con- 
tract for cars, the locking and unlocking device to be 
suitable for such bars as are used. 

Draw Bar Springs.—Draw bar springs are 6 in. in 
diameter by 8 in. long, composed of two coils, outside 
coil 1} in. and inside coil { in. wire mandrilled 2} in. 

Draw Bar Tail Strap.—Tail straps are { in. by 4 in. 
wrought iron, with ends upset or welded 1 in. by 1} in. 

Follower Plates.—Follower plates are wrought iron 1} in. 
by 6 in. by 9 in. long, with 1,;-in. hole in centre. 

Draw Bar Stops.—There are eight draw-bar stops, four 
large and four small, large size go to back end ; they are 
held together in pairs by a § in. by 2 in. strap on bottom 
and a} in. by 2 in. strap on top, with Z-in. bolts passing 
through stops and straps; all draw-bar and attachment 
bolts are double-nutted and secured to draft timbers by 
four {-in. and eight #-in. bolts. 

Draw Bar Chafing Irons.—Chafing iron is 1 in. by 3 in. 
wrought iron gained in top end of draft timbers full 
width and depth; the carry iron is also lin. by 3in., 
gained in bottom end of draft timbers full width and 
depth, the four g-in. deadwood bolts passing through 
centres of chafing and carry irons. 

Sill Steps.—The two sill steps are wrought iron 3 in. by 
2 in., secured to bottom of side sill by a 2 in. by 4 in, lag 
screw in each end of step. 

Hand Holds.—UHand holds are 8-in. round iron, five 
pieces on each end of car, two pieces on roof, and two 
pieces on each left-hand corner; all except those on roof 
will be secured by 3 in. by 3 in. lag screws; roof irons by 
Zin. by 34 in. lag screws ; the above hand holds are 18 in. 
from centre to centre of holes. There are two pieces 8 in. 
by 12 in. long from centre to centre of holes, secured to 
side plate inside by4 in. by 24 in. lag screws located below 
centre of roof doors as pet on drawing, Sheet No. 7 
(Fig. 3, page 198 ante). 

Rock Shafts.—There are two rock shafts in each car, 
each made in two sections squared on one end of each 
section, and joined in centre by square ends inserting 
into hub of throw lever, secured to lever by two }-in. set 
screws, one to each end of each section ; two sections are 
1} in. round by 19 ft. 8} in. long ; the other two are same 
size and 16 ft. 54 in. long; they are located 18 in. from 
centre of car each way, and 1f#in. from top face of car 
line to centre of shaft, making a continuous rod from 
outside to outside of end plates; a plate of iron } in. 
by 4 in. by 4 in. is secured on outside of end plates over 
holes to prevent rod from shifting; rock or throw lever is 
held by a lock, same being located on side of car line at 
roof doors. 

Rock Arms.—Rock arms are malleable iron, secured to 
shafts by two }-in. set-screws, six arms to each shaft. 

Wing Rods.—Wing rods are ge round iron, 3 ft. 8 in. 
from centre of holes; the eyebolt on outer end is secured 
by passing through wing post with nut and washer ; the 
inside end is secured into clavis of rock arm by a #-in. 
bolt and spring cotter, The wing rods pass through 








vertical slots in side plates to allow for sufficient motion 
in working them. 

_ Cattle Bars.—Cattle bars are oak, 14 in. by 7? in. ; when 
in position is 37 in. above floor; from bottom of bar at 
this point the body door posts are cut out on outside # in. 
deep, and 2 in. back on one post and 3 in. on the other, 
and 83 in. long; over this, flush with inside of post, will 
be secured strap of iron 3 in. by 14 in., secured to each 
door post by two } in. lag screws ; cattle bar is secured 
to car by eyebolt and chain, as shown on drawings. 

Water Tank.—Water tank is cast iron, is located in 

centre of roof and secured to same by ten 24-in. No. 16 
wood screws, cover forming part of running board. 
_ Water Troughs.—Water troughs are No. 18 galvanised 
iron, with malleable iron ends. Galvanised iron is riveted 
to ends by seventeen ,’; in. by 4 in. rivets to each end. 
There are sixteen troughs to each car, joined together by 
3-in. pipe cut between troughs, with 4-in. rod passing 
through ends and pipe, pipe forming a shoulder on bolt 
holding troughs apart. 

Trough Connections.—Troughs are also connected by a 
jin. tee between each trough where drop pipes are, one 
end of tee joining drop pipe, the other ends joining a 
nipple of ?-in. pipe, one of which passes through each end 
of trough, and secured to same by lock-nut on outside 
and gasket and gland on inside; each gland is secured to 
trough by two 3-in. set screws, trough ends being tapped 
for same. Troughs are secured to body posts by forty 
bands of iron ;;in. by lin., witha jin. by 2in. lag 
screw in each end of each band. There are two bands 
between all troughs, except at door and corner posts, 
which have but one nipple and one band ; each drop pipe 
will have an extra band higher up on post, as shown on 
drawings, Sheet No. 5 (Fig. 2, page 198 ante). All 
other trough connections, except where drop pipes are, 
will be connected by ?-in. pipe, glands, and lock nuts. 

Trough Lever and Connections.—Troughs rotate by the 
motion of the wing ; there are ten tilting levers ; the long 
end is secured to body post by a 4 in. by 2in. lag screw; 
short end is connected to hook end of trough connection, 
of which there are ten pieces to car; the eye end of 
trough connection is connected to a boss or bearing cast 
on out end of trough end casting, eye fitting loose around 
bearing, and secured to same by washer and 2-in. bolt ; 
the fulcrum hole in tilting lever is connected to the wing 
connections at hook end, of which there are ten pieces to 
car, eye end being secured to wing post by a 4 in. by 2 in. 
lag screw. All measurements must be according to draw- 
ings to give good results. 

Water Piping.—Tank pipe is 2-in. black iron, connected 
to tank by tapping and screwing pipe clear through, end 
of pipe coming flush with inside of tank ; each tank pipe 
is in two pieces joined by a 2-in. union ; the main pipe is 
14 in., connected to tank pipe by a 14 in. by 2 in. malle- 
able beaded tee. Pipe is in five sections ; first tee on long 
connection is 14 in. to $ in. ; second tee 1} in. to} in. ; 
and third tee, 14 in. by }? in.; the drop pipes are } in., 
connected to troughs by }-in tees and nipples; there is a 
funnel screwed on top of pipe, shaped to fit snugly around 
main pipe tees ; piping all screwed to car by bands and 
lag screws, as shown on drawings, Sheets No. 5, 6, and 11 
(Figs. 1 and 2, page 198 ante). 

Wing Piping.—There are sixteen pieces }-in. pipe, with 
caps on both ends, directly under sheathing on outside of 
car, forming a grating ; same is secured to car by a malle- 
able iron band to each post ; band is made in one piece 
formed to take full depth of pipe, and secured to posts by 
five 2 in. by 2 in. lag screws, ends of pipe coming flush 
with outside of posts. 

Air Brakes.-—Air brakes to be of Westinghouse air 
brake cylinder and piping, located as shown on Sheet 
No. 4(Fig. 4); brakes to be tested and properly adjusted 
ready for general service. 

Nuts and Bolts.—All bolts and nuts to have U.SS. 
thread cut to work on S.W.S.C. lines samples, which 
will be furnished by this company. 

Sample Castings.—A set of sample castings will be fur- 
nished by this company ; all castings used on the cars 
must be equal in weight and in dimensions to sample, 
S.W.S.C, line ; pattern numbers only must be used. 

Forged Iron.—All forged iron used must have a tensile 
strength of not less than 45,000 lb. to 1 square inch. 

Painting.—Ends of car are painted venetian red, sides 
are painted green excepting panels, which will bea special 
black, all lettering is of pure white lead ; all iron that is 
exposed is painted with asphaltum paint; edges of roof 
boards to receive one coat of paint before being nailed 
down; the first course of roofing to receive one coat of 
mineral and oil before second course is laid ; the second 
course to have three heavy coats and sanded on last 
coat. A sample of each kind of paint will be furnished 
by this company. 

General Instructions.—All parties making contract to 
furnish equipment from these specifications must con- 
form to them fully in regard to weight, size, and quality 
of material ; all work to be done in a thorough and work- 
manlike manner, subject to inspection of this company. 

Specification of Trucks.—Trucks are of the channel-bar 
swing motion pattern, wheel base 4 ft. 8 in. 

Azxles.—Axles are 6 ft. 11} in. long. Journals 3} in. in 
diameter by 7 in. long; centres are 44 in., and wheel-fit 
5 in. in diameter. Axles must be made of No. 1 double- 
worked scrap iron; maker’s name and date manufactured 
must be plainly stamped on each axle, and when finished 
must not weigh less than 375 1b., as shown on Sheet No. 1 
(Fig. 8, page 199 ante). Flaws and defects within one 
year to be made good by manufacturer. _ 

Wheels.—Wheels are of cast iron 33in. in diameter, 
pressed on axle at a pressure of not less than 25 tons or 
more than 30 tons. Gauge of wheels, 4ft. 7gin. Care 
must be taken to have wheels centre on axles. Makers’ 
name and date cast must be plainly cast on each 
wheel ; tread of wheel must be M.C.B. standard; wheels 





not to weigh less than 550 lb.; three years’ fair service to 
be guaranteed by maker. InitialsS.W.S.C.L. and number 
of wheel must be cast on inside plate of each wheel. 

Journal-Boxes.—Journal- boxes are of the M.C.B, 
standard with Hewitt lids ; each box must be packed with 
1 1b. best cotton waste and lubricated with one gallon 
ear oil, with sufficient cooling compound to insure cool 
running of new journals. 

Brasses.—Brasses are of the M.C.B. pattern for a 3} in. 
by 7 in. journal, must be solid with a light lead lining, and 
weigh 10 lb.; would prefer the Hewitt brass. 

Dust Guards.—Dust guards are of basswood 4 in. by 
6 in. by 8 in., made to fit housing and oil-box and toallow 
for proper motion of same. 

Arch-Bars.—Top arch-bars are 1} in. by 3 in. by 
5 ft. 8}in. long ; while bottom arch-bars are 1 in. by 3 in. 
by 6 ft. Lin. long ; tie-bars are § in. by 3 in. by 5 ft. 43 in. 
long, to be of good quality, wrought iron forged and 
formed according to drawings. 

Arch-Bar Bolts.—The arch-bar bolts are 1 in. by 144 in. 
long for journal-boxes, and 1 in. by 214 in. for channel- 
bar casting, all of which must be double-nutted. 

Channel Bars.—The channel bars to be of good quality 
wrought iron 104 in. deep, 6 ft. 6 in. long, and full j in. 
thick top; flange 3% in. wide, bottom flange 23 in. wide; 
bars to be riveted to truck ends with seven # in. by 1} in. 
burden rivets at each end; top hanger casting to be 
riveted to same with two fin. by 2 in. burden rivets to 
each casting. 

Top Swing Hanger Pin.—The top swing hanger pins 
are B.B. wrought iron 1 in. round by 23 in. long, 21 in. 
from underhead to keyhole, 19in. from underhead to 
shoulder, where thread starts for14-in. nut, distance from 
centre to centre of bearings 3 ft. 10 in. 

Truck Hangers.—Truck hangers to be of B.B. wrought 
iron forged from one piece, when finished to be 27 in. long 
over all, 18 in. between shoulders, 22 in. from centre to 
centre of pivot holes; size of iron between shoulders # in. 
by 34in. enlarged to 1}in. by 44in. and 44 in. long at 
ends ; pivot holes to be 1}§ in. in diameter, located 24 in. 
from top of hanger to centre of hole. 

Truck Hanger Axles.—Truck hanger axleto be B.B. 
wrought iron 1? in. by 3 in. by 16 in. long, will be rounded 
2? in. from ends to 1} in. round, making axle 104 in. be- 
tween shoulders ; 14 in. from shoulder there will be a 
; in. hole for spring cotter, making 134 in. from centre 
to centre of keyholes ; there are also two ,°;-in. holes for 
bolts to secure same to spring plank. 

Spring Plank.—The spring plank to be of best quality 
white oak 3 in. by 11 in. by 5 ft. 6 in. long ; 1 ft. 9} in. from 
centre each way will start a 34 in. gain, § in. deep, to 
receive spring band ; there will be two ;°;-in. holes in said 
gain to receive two bolts that secure hanger axles to 
spring plank ; 3 in. from end will be a }} in. hole to re- 
ceive g-in. bolts to prevent end of plank from splitting. 

Swing Beam and Bolster.—Swing beam to be good 
quality white oak 9} in. thick, 12} in. wide, and 5 ft. 6 in. 
long ; 1 ft. 9} in. each way from centre will start a 34 in. 
gain §in. deep to receive top spring band; 1 ft. 7] in. 
each way from centre wil! start spring hanger gain, same 
to be} in. deep and 6 in. wide ; there willalso be a gain on 
each corner 1 in. deep and 2 in. wide to allow clearance 
from end castings. Mortives, centreplate, and side bearing 
holes same as shown on drawings. 

Bolster Springs.—Bolster springs to be of crucible steel 
elliptic grouped in couplets, four couplets to car, the main 
or body leaf to be ;7; in. thick and 4 in. wide, the other 
five leaves to be 3 in. thick and 4 in. wide, each half 
elliptic, to contain six leaves. When finished the spring 
is to measure 26 in. from centre to centre of bolt holes, 
and 104 in. set from out to out of bands ; spring to weigh 
180 lb., and to exhaust 28,000 lb. pressure. 

King Bolt.—King bolt to be of wrought iron 1{ in. by 
22 in. long; 184 in. from bottom end will start a ,’; in. 
by 2} in. slot to receive the key that secures bolt in place, 

King Bolt Key.—King bolt key to be 4 in. thick, 2 in. 
wide, and 44 in. long, with a 2-in. ring to hold it in place, 
as shown on drawing. 

Side Bearings.—Side bearings are of cast iron, bolted to 
bolster with -in. bolts; distance from centre to centre, 
4 ft. 11 in. ; there should be 2 in. play between truck and 
body side bearings. 

Centre Plates.—Centre plates are of malleable iron 
secured to bolster by {-in. bolts, the flanges to be framed 
into bolster according to drawings. 

Top-Hanger Castings.—Top-hanger castings are mal- 
leable iron riveted to channel bars with ? in. rivets; dis- 
tance from centre of trucks to centre of hanger casting, 
1 ft. 11 in. 

Journal-Bearing Key.—Journal-bearing keys are mal- 
leable iron, M.C.B. size, as per drawings. 

Truck Ends.—Truck ends are malleable, 104 in. between 
arch-bars and 12? in. between channel bars, to be secured 
to channel bars with seven ?-in. rivets as shown on draw- 
ing. 

Painting.—All ironwork on trucks, excepting wheels 
and axles, must have one coat of asphaltum, all wood work 
one heavy coat Prince’s mineral, initial and car number 
to be stencilled on outside face of inside channel bar, size 
of journal and U.S.S. thread to be stencilled on outside 
edge of each top arch-bar. 

Brake Arrangements.—Brakes are hung from the body 
of the car; the arrangements and construction of details 
are shown in drawings (Fig. 8, page 199). 

Brake Beams.—Brake beams are of rock elm or bickory, 
4 in. thick, 6 in. wide, trussed, framed, and shaped. 

Brake Hangers.—Brake hangers are 1-in. wrought iron ; 
the four end sill hangers are turned on top end and 
forming an eye to receive the -in. hook thatsecures same 
to end sill, the bottom being turned to a hook 3 in. deep 
securing same to brake head ; full length of hanger, 24 in. 
between bearings; the four inside ——_ are of the 
same dimensions, excepting that both ends are turned to 
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a hook, top hook having }turn from bottom hook in 
order to hook it into hanger casting on outside face of in- 
termediate sill. 4 ‘ 

Safety Chains.—Safety chains are composed of two 3-in. 
wrought-iron links 12? in. long inside; they are secured 
to brake beam and intermediate sill by 8-in. hook bolts, as 
shown on drawing. 

Brake Heads.—Brake heads are cast iron, 8.W.S.C.L. 
standard, secured to brake beam by two in. by 64 in. 
bolts, 

Brake Shoes.—Brake shoes are 8.W.S.C.L. standard or 
hook shoe with 5 per cent. wrought iron cast in face, 
according to Congdon’s patent ; shoe is secured to h 
by a 8-in. bolt and split key. Brake levers, connections, 
all forgings, and castings pertaining to the brakes are 
shown on detail drawings. ; ' 

Sample Castings,—A set of castings will be furnished 
by this company, and all castings used on the trucks and 
brakes must be equal in weight and dimensions to 
sample, and S8.W.S.C.L. pattern numbers only must be 
shown on same. : 

Forged Iron.—All forged iron must have a tensile 
strength of not less than 45,000 lb. per square inch. 

Nuts and Bolts.— All nuts and bolts to have the U.S.S. 
thread to be cut to work on S.W.S.C.L. sample nut, 
which will be furnished by this company. 





ON THE ELECTRIC LIGHT OF 
LIGHTHOUSES. 
Experiments made by the Lighthouse Department of 
‘ance,* 
By ANDRE BLONDEL. 
(Concluded from page 224.) 


§ III.—ALTERNATE CURRENT MACHINES: PROPERTIES 
AND ReEsvu_ts OBTAINED. 

AccoRDING to the preceding remarks the electric condi- 

tions which a type of alternator must fulfil in order to be 

erfect for the service of a French lighthouse are as 
ollows: To furnish at will currents of from 25 to 100 am- 
peres ; to bear without disturbance a sudden or — 
short circuit ; to enable the power to vary in the neigh- 
bourhood of the normal condition in the same sense as the 
intensity or that it shall pass through a maximum ; to 
give on open circuit an electromotive force of at least 
70 volts; and, lastly, to have a frequency of at least 40 to 
50 periods per second. 

We shall now see how the different machines answer to 
this programme, beginning with the De Méritens machine 
asthe best known, and, we may almost say, as the only 
one hitherto employed.t 


Macneto-Etecrric MAcHINES OF Dk MERITENS. 


It is known that these machines comprise five armature 
rings, each revolving in the interior of a corresponding 
ring of electro-magnets. The coils are equal in number 
tothe magnet poles, that is to say. 16 in the French 
lighthouses (Type G) and 24 in the English lighthouses 
(Type I).t They constitute so many independent ele- 
ments that can be coupled at will in series or in parallel. 

In the French lighthouses, according to different ex- 
periments, the old coupling, corresponding to a speed of 
900 revolutions, has been definitely abandoned, this speed 
being too high by reason of the defective mode of lubrica- 
tion of the machines, and it has been reduced to about 450 
(raised more recently to 550). In these conditions each 
machine is composed of two circuits, having each five 
groups of eight coils in series (that is to say, the half of 
each ring) coupled in parallel. These two circuits each 
end in two insulated rings, keyed on to the shaft of the 
machine. At the speed of 450 revolutions each machine 
is capable of giving, with a difference of potential of 
40 volts, a current of 22.5 or of 50 amptres, according as 
one is used ortwo. At the speed of 550 revolutions we 
obtain the same intensities with a pressure of 55 volts. 

Properties.—The periodic curves of Figs. 10 to 12 repre- 
sent the laws according to which the induced electromotive 
force, the difference of potential at the terminals, and the 
intensity under different conditions vary during each 
period. The well-marked double summit of the electro- 
motive force arises simply from the fact that the magnet 
poles are much wider than those of the armature. It dis- 
appears from the curves of intensity as soon as the cur- 
rent becomes somewhat stronj. 

Currents. —Fig. 13 represents the external characteristics 
of a complete machine at the speed of 450 revolutions, and 
consequently the series of currents that it can furnish at 
the terminals when the external resistance is varied.$ 





* Paper read at the International Maritime Congress, 
London Meeting. 

+ Zipernowski’s machines have been, nevertheless, re- 
cently installed at the Campan Lighthouse. 

+t (1) V. Reports on the Experiments at South Fore- 
land. Part IT., page 20. 

§ The curves have been drawn, taxing for the resistance 
either a liquid rheostat or an arc. No sensible difference 
has been found between the two cases, although the power 
expended in the arc is no longer equal to the apparent 
power, as we have said above. The characteristic of 
supply at the terminals of the lamp is deduced from the 
former by subtracting from its ordinates the pressure 
absorbed by the resistance of the wires (neglecting self- 
induction). The regulating coil in series absorbs less 
than 1 volt. The extinction of the arc takes place 
generally when the pressure at the terminals of the regu- 
Jator becomes more than 50 volts. The characteristic 


does not differ much from an ellipse, as Fig. 13 shows. 


When a half machine is working alone, the conditions 
in which the eight bobbins utilised for each ring are placed 
are not exactly the same as when the two circuits are 
closed, because of their mutual induction. This differ- 
ence shows itself in a certain reduction of intensity. 
Whilst we obtain 25 ampéres at 40 volts in each circuit 
when they are working together, we only obtain 22.5 
amperes at 40 volts with one of them separately. 

Power.—The apparent power E I varies according to a 
law represented as a function of the intensity of the cur- 
rent by two curves deduced from the characteristics (Fig. 
13). These curves have maxima corresponding to the two 
normal currents, 25 and 50 amperes. If we neglect sub- 
ordinate phenomena of small importance, these currents 
correspond aJmost approximately to the maxima of the 
mechanical power required from the motor. Also, owing 
to the important effects of hysteresis, and, above all, of 
Foucault currents, which arisein the armature and the 
electro-magnets, through their —— insufficiently lami- 
nated, this power varies very little from one current to 
the other, and this further contributes to increase the 
steadiness and to destroy any tendency to racing when 
the current is interrupted. The work on open circuit is, 





in fact, not less than 2 eo. : 
Efficitency.—The considerable losses cause the efficiency 
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to be wretched with small loads, but they diminish very 
rapidly as the armature is traversed by a current, its 
magnetic action being, as we know, opposed to that of 
the electro-magnets. Experiments made long ago at the 
Lighthouse Establishment (France) gave, with the 50- 
ampere current, an efficiency of 0.77, which is not far 
from the 0.80 obtained at South Foreland.* For the 
current of 25 amptres, the power is one-half less, the 
subsidiary actions being on the contrary increased, and 
it is not surprising then that the efficiency is reduced to 
about 0.54, 

Coupling.—The two De Meéritens machines of a light- 
house may be coupled in parallel either by means of 
mechanical gearing or electrically, as Dr. Hopkinson 
first showed to be possible in his lecture before the Insti- 
tution of Civil Engineers, and as Professor W. Grylls 
Adams first showed practically in his experiments with 
the De Méritens machines at the South Foreland. Since 
this demonstration electrical coupling has been employed 
in a certain number of French and other lighthouses. If 
the pulleys are quite equal, and the belts — and 
hee rt de stretched, the two machines synchronise of 
themselves, and retain their synchronism for an indefinite 
time. 

Without giving up the benefits of electrical coupling, 
the chief of which is its not demanding any stoppage of 
the machine, it is prudent, looking at the disadvantageous 
conditions in which the be ger mee secy a is produced, to 
have a mechanical method of coupling in reserve to which 
recourse can be had whenever the former appears insuf- 
ficient ;+ that is a solution adopted in the new installa- 


Hopkinson proposes, the ordinary formula of alternate 
current (Joubert’s formula). 


I= E 
Vrs 222) 


But the self-induction L which figures in this formula is 

not constant, in fact, we deduce from the curve, know- 

ing the internal resistance of the machine, r = w, 
2rL 


the following values for the inductive resistance R 
For I = 25 amperes 27L 1130 
» i= ,, ah = 0.86 
Ree ey = (short circuit) ark = 0.85 


The value of 0.86 corresponds to a self-induction of 
9.86 _ 9.0026 henry for the complete machine. 


* This figure is the apparent efficiency: it ought to be 
reduced by 5 per cent. to take into account the factor of 
mean power (0.95) applicable to the are. 

+ Amore exhaustive study ( ‘‘ Lumitre Electrique,” vol. 
xlvi., page 460) shows that with equal retardation the 
difference of load produced and, consequently, the cor- 
rective action maintaining the synchronism, are so much 
weaker as the normal current is greater compared with 
the current that the machine can supply on short circuit. 
Now in the De Méritens machine the former reaches 
about two-thirds of the latter, a figure comparatively 





We may then apply with sufficient approximation, as Dr. 


high, The suitability of these machines for coupling is 
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tion of the lighthouse at La Héve. The mechanical 
coupling adopted, made by the house of Sautter, Harlé, 
and Co., is combined with a system of two loose pulleys 
placed between the fixed pulleys of the dynamos, and it 
can be operated without interrupting the working of the 
machine which is already in operation. 

Advantages and Defects.—These machines, which for 
twelve years have not —_ rise to any accident, are re- 
markable above everything for their qualities of safety 
and regularity. Their mode of lubrication might be easily 
improved. From the electrical point of view, thanks to 
their great mechanical inertia, to the constancy of their 
magnetic field,* and the form of their characteristic, 
they give very steady arcs, amd support without incon- 
venience a short circuit of which the intensity is not above 
80 amperes. The subsidiary actions themselves, as we 
have seen, are beneficial in certain respects. As to the 
efficiency, it is not much inferior at the current of 
50 ampéres to what can be obtained with machines of such 
small power ; thesmall value with the 25-ampére current 
only employed during a small part of the year (20 per 
cent. at the La Héve Lighthouse) does not play a very 
important part in the annual expense, and besides, all the 
machines with two currents show always more or less the 
same defects. 
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The only defects which may indisputably be ascribed 
tothe De Méritens machines arise from the employment 


of permanent magnets. These are their cumbrous size 
and their price. The price (9000 fr.) is very high com- 
pared with that at which we find to-day the equivalent 
alternators of commerce (from 3000 fr., including the 
exciter). It is for this reason that a type of machine has 
been sought with alternate currents presenting the same 
electrical properties, and, therefore, the same practical 
qualities, 


ALTERNATE CURRENT DyYNAMOS INTENDED TO REPLACE 
THE MaGnetos or Dr MEnriITENs. 

First Attempts.—The first solution, which consisted in 
the employment of a single machine capable of furnishing 
three currents of 25, 50, and 100 amptres, by a simple 
modification of the exciting machine, was attempted in 
1889 without success. The machine was of the Siemens 
type, properly so called, with an apparent internal re- 
sistance extremely small. Its characteristic was almost 
horizontal, and could give no stability ; nevertheless, 
three good characteristics, with sufficient slope, might 
have been obtained by the help of the machine by exciting 
it at 70 volts at least on open circuit, and interpolating 
in the circuit self-induction coils proportioned to each 
current. The latter play, in fact, for alternate current 
machines, the same part as the rheostat does for con- 
tinuous current machines, with this difference, that they 
absorb scarcely any energy. Several attempts made in 
this direction have given good results, and have shown 
that we may obtain in this way not only three sloping 
characteristics, but also three currents of maximum power 
at 25, 50, and 100 amperes without the intensity on short 
circuit ever mga. 1} to 2 times the normal intensity. 
Thanks to this contrivance, any alternator whatever of 
the ordinary types might supply an arc Jighthouse with 
steadiness, but the efficiency would be unsatisfactory 
with lower currents, and a machine has been preferred, 
as said above, with two currents; only it was proposed, 
as said above, to obtain them by two independent circuits, 
as in the De Méritens machines, to wk te attendants 
are accustomed. 





therefore not great, and the synchronisation might be 
prevented without much difficulty; in fact, it seems to 
become impossible when the diameters of the pulleys are 
in the least degree different, or the belts not equally 
stretched, of which we have recently had an example at 
Cape Grisnez. The complete electrical coupling of the 
machine with a half machine, practised during some 
time, in order to obtain a current of 75 amperes, has 
given no very satisfactory result. It gave rise to well- 
marked periodic oscillations which led to its abandon- 
ment. 

* One of the objections that might be raised against 
the employment of De Méritens magnetos is that their 
proper working depends upon the preservation of the 
magnetism of their magnets. We should be justified, in 
truth, in having some doubts on this point, seeing that 
the current of the armature produces a demagnetising 
effect, and that certain ‘‘ Alliance ” machines (Port Said 
Lighthouse) have been completely demagnetised. But, 
in point of fact, except in certain special cases in which a 
magnet had been recognised as inferior from the outset 
no sensible loss of magnetism has been noticed during ten 
years in the machines of French lighthouses, 
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Alternator without Core, having Separate Exciter.—The | The coils are eight in number, like the pairs of magnet, perties of this machine, 


Siemens type without core was that which at the outset | 
appeared to lend itself best to this combination, because 
the subsidiary action, already weak in it, enables us 
easily to calculate beforehand the self-induction of the 
machine, and to avoid the reactions of one of the circuits | 
on the other. 

A machine of this type, established according to the | 


programme sketched out, was constructed by the | quently a great resistance, and the magnetic field must be | 
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poles. They form two circuits, each comprising four of 
them (two in series and two in shunt), and leading to 
three collecting rings, of which one forms a common 
return. 

To obtain in this machine a sufficient self-induction, as 
well as the condition of maximum power, a great quantity 
of copper must be put in the armature, which has conse- 













































































which differ little, as we see, from 
those of the De Méritens magnetos. Wemight then have 
found immediately in this machine a satisfactory solution 
of the problem, if it had not shown certain defects of 
some importance—viz., the extended form of the two 
machines, together with difficulties of electric —— 
arising from the small iuertia of the turning parts, an 
above all, the excessive heating of the armature. 
Self-Exciting Alternator with Core.—We might remedy 
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‘* L’Eclairage Electrique” Company, on the plans of 
M. Labour, their engineer, and underwent, in 1891, pro- 
longed trials at the Lighthouse Establishment (France). 
The alternator and its exciter (Fig. 16) are mounted side 
by. side, so that their two shafts may be coupled and 
driven sh single pulley carried by the shaft of the alter- 


nator. To facilitate the throwing in and out of gear, the 
shaft carries a loose pulley with a grease cup. The 
exciter is a Rechniewsky continuous-current machine, 
excited in series whose armature is toothed so as to reduce 
toa minimum the magnetic resistance of the air-gap and 
consequently the cost of exciting, and of which the 
electro-magnets are built up of sheets in order to reduce 
to a minimum the Foucault currents and the consequent 
loss of energy. The Siemens-Labour alternator, similar 
In type to the ordinary Siemens in its general arrange- 
ments, is distinguished from it by the manner in which | 
the armature coils are mounted and wound. These are 
made with a conductor, not of thin plates, but of insulated 
wires, which allows the number of turns to be increased 
and the losses by Foucault currents to be diminished. 








Fig 173 


Exciter 


660 


reduced to a comparatively small value. The following 
statement includes the principal data of its construction, 
which designedly departs from ordinary conditions : 


Data or ConstTRUcTION. 

Speed, 800 revolutions; frequency, 53.33 periods. 
Armature wire of 1.8 millimetres, 120 turns per coil; 
resistance and self-induction of one circuit, 0.41 ohms and 
0.006 henrys. Electro-magnets, wire of 4 millimetres, 
130 turns per electro; resistance, 0.85 ohms. Air gap 
length, 19 millimetres; section per coil, 73 square centi- 
metres. Magnetic field, about 1600 c.g.s. Intensity of 
exciting current, 10 to 11 amperes. 

The industrial efficiency, measured with much care, 
determining the losses, when unloaded, by the aid of a 
standardised electric motor, has been found equal to 
61 per cent. at a current of 25 amperes and 45 volts (one 
circuit only), and 71.6 per cent. at a current of 50 am- 
peres and 45 volts (two circuits in parallel). The periodic 
curves of Fig. 11, and the characteristics of Fig. 14 rela- 
tive to one and two circuits coupled, exhibit the pro- 
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without difficulty the greater part of these defects, but it 
has been preferred to attempt, for comparison, another 
t pe of alternator with a core to the armature, which en- 
ables such self-induction to be obtained as may be desired, 
and which, owing to the employment of thin iron sheets, 
“_ give a better efficiency. 
he ‘‘L’Eclairage Electrique” Company has constructed 
a new machine answering to these requirements, after the 
lans of their engineer, M. Labour. This alternator 
Figs. 17 and 176) shows a model and form similar to 
those of the Rechniewsky dynamos of the multipolar type. 
But the armature, in the form of a toothed ring, carries a 
winding of a special kind ; each coil is, as Fig. 18 shows, 
a kind of flat bobbin formed of concentric turns wound in 
a number of grooves. anks to this arrangement, 
which is quite new for alternators, and which produces 
an intimate proximity between the iron and the copper 
in each coil, we obtain a great economy in the exciting, 
at the same time as the strong reaction of the armature 
which is desired. The air-gap showing no sensible 
variation, and the reaction of the armature coils 
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taking place progressively, this machine produces no 
humming. 

The electro-magnets and the coils of the armature are 
still eight in number. he coils are coupled in two 
circuits, ending in three collecting rings. The principal 
data of construction are given below. 

Data of Construction.—Speed, 800 revolutions. Fre- 

uency, 53.3 periods. Armature wire of 3.2 millimetres 

iameter, 36 turns per coil; resistance of one circuit, 
0.164 ohms; 72 teeth, ¢.e.,9 per bobbin. Maximum in- 
duction, 7280 c.g.s. Air gap, 2.5 millimetres. Electro- 
magnets, wire of 2.7 millimetres in diameter, 260 turns 
per electro. Total resistance, 2.60 ohms, Exciting 
currents at the 25-amptre currents, I = 3.06 amperes and 
3.77. Owing to the employment of the toothed ring, the 
expense for exciting is extraordinarily low (24 and 37 
watts). The industrial efficiency, measured as in the 
case of the preceding machine, reaches the following 
figures, much superior to those of magnetos : One circuit 
alone, efficiency 72.2 per cent. Two circuits in parallel at 
50-ampere current, 80.4 per cent. ; 25-ampere current, ob- 
tained by the aid of a self-induction coil, 74.5 per cent. 
The switchboard (Fig. 19) used for this last combination 
is remarkably simple, especially compared to that of 
Fig. 9, page 223 ante. We had at first proposed to simplify 
the manner of exciting this alternator by the aid of a con- 
tinuous current circuit, wrapped on the same armature 
and ending in a commutator placed at the opposite side 
to the alternate collector. But the reactions of the alter- 
nate current on the exciting current caused this arrange- 
ment to be abandoned after trial in favour of a small 
continuous current exciter placed immediately beside the 
armature, where the continuous current commutator was 
placed. The dimensions of the machine are not in this 
way increased. They are extremely small compared 
with the magnetos of De Méritens, 

The periodic curves of Fig. 12 and the characteristics of 
Vig. 15 exhibit the properties of the machine, which, as 
we see, do not sensibly differ from those of the preceding 
machine. An excellent stability is obtained, the condi- 
tion of maximum power is realised, and the intensity 
and short circuit is not much above the normal intensity. 
We may thus consider henceforward this machine as 
equivalent to the De Méritens magneto. 


IV.—ComParIson OF CONTINUOUS AND ALTERNATE 
CURRENTS, 

This comparison, the elements for which have been 
furnished in the preceding chapters, should refer at once 
to the arc, the optical apparatus, and the dynamos, 

1. The Dynamos.—The continuous current dynamo; are 
satisfactory from the point of view of strength and safety. 
They show great economy in space and in cost compared 
to the De Méritens machines, but the steadiness of the 
arc has only been obtained at the cost of a loss of effi- 
ciency, the efficiency at the terminals of the lamp having 
been reduced to 0.58 or 0.65 at the 25 and 50 ampere 
currents.* On the contrary, the new alternators allow us 
to preserve the advantages of the De Méritens machines 
while costing a little more than the dynamos, and giving 
electrical efficiencies of 74 and 80 per cent. at the two 
currents considered. It is these machines, then, which 
appear at present likely to take the place of the De 
Méritens machines without any change in the remainder 
of the service. 

But it is not to be forgotten that all the possible ad- 
vantage obtainable from continuous current dynamos 
has not yet been obtained, and that by a suitable com- 
pounding we might probably realise a stability and effi- 
ciency superior to those hitherto obtained with these 
machines. 

2. The Arc.—In spite of the ingenious solenoid of 
MM. Sautter, Harlé, and Co., and the employment of 
the rheostat, the continuous current with the positive 
carbon below remains inferior in regularity to the alternate 
current arc. This may be seen from the following Table, 
which sums up in a comparison the variations in illumi- 
nation of the ray observed in the experiments of the cen- 
tral dépét. 


Variations in Arc Lights. 





Relative Variations of the Luminous 
Power. 





Apparatus. Current. | 
With Cur- | With Cur- | With Cur- 
rent of rent of rent of 100 
\25 Ampéres. 30 Ampéres.. Ampéres. 
Feu-éclair per cent. per cent, per cent, 
type, 1892 | Alternate 30 to 36 40 to 50 50 to 70 
Ditto Continuous 142 165 187 





his inferiority is especially important with feux-éclairs, 
in which the lamp turns with the apparatus, and where 
it is consequently necessary that the figure should be as 
symmetrical as possible in order that successive flashes 
may be of equal power. The arc with positive carbon 
uppermost would give in this respect more favourable 
results. 

3. Apparatus.—The present bi-focal apparatus is com- 
bined for the use of the alternate current. Experiments 
made at La Hove (feu-déclair) with an apparatus of 0.60 
metre in diameter, in four panels, have given, with 
almost equal currents, luminous powers and efficiencies 
much superior with alternate currents to those obtained 





* Tt is just to observe, nevertheless, that at the light- 
house of La Héve, where the definitive experiments will 
take place, the steadying resistances may suppressed 


in large measure owing to the resistance of the cables. 








with continuous currents, as is shown by the following 
Table :* 





| 


{ 
S Continuous Currents. | Alternate Currents. re os 
i a | ae ag3 5 
#5| | De i ne 
= ga |Luminous Efficiency) # | Luminous) Efficiency o 228 
$5| = | Power. in Carcels} 5 | Power. lin Carcels Bors 
5°) ° | Carcels. per Watt.) > | Carcels. |per Watt. 4° 7° 
25 53 650,000 480 | 45 | 1,200,000 | 1120 | 1.85 
50 | 55 1,000,000 350 45 | 1,800,000 | 840 | 1.80 
100 50 1,300,000 265 | 45 ; 2,300,000 | 612 | 1.76 
H | 


{ 


These figures are, as we said above, only the means, 
and not the absolute values. ; 

4, Efficiency.—The preceding Table gives the efficiency 
measured at the lamp—that is to say, the number of becs 
per electric watt consumed by it. To have the definite 
efficiency—that is to say, the number of becs per watt of 


| when the separation of the carbons is equal, and because 
: ey great steadiness of working of the alternators that 
eed it. 

| With equal efficiency alternate currents offer, besides, 
|a@ greater facility for distributing the light below the 
| horizon by the use of the bi-focal form, and they permit 
| the employmert of a smaller and more symmetrical appa- 
ratus than does the continuous current. 

Also in view of the entirely satisfactory results fur- 
nished by alternate currents, and the remarkable advan- 
tages shown by the De Méritens machines or alternators 
endowed with similar properties, the French lighthouse 
service has not thought well to go on with the use of con- 
| tinuous currents at present in the new optical apparatus, 
| This path is, nevertheless, open to the initiative of manu- 
| facturers. * . 


RESUME AND CONCLUSIONS. 


To summarise, in this investigation I have analysed 
the different conditions necessary to the successful opera- 
tion of an electric lighthouse with continuous or alternate 
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mechanical power furnished to the dynamo, we must 
multiply these figures by the value of the efficiency of 
the dynamo, including the rheostat. We thus obtain 
the following results in the conditions realised in the re- 
spective experiments : 





Luminous Efficiency. 





an i Efficiency of 
Guerent in |Efficiency of he Dynamo Carcels. 
Aanwaie the Magneto s 
mperes. he Meritens. Sautter Harlé al Di. 
* with Rheostat. Alternate Continuous 
Current. | Current. 
25 0.52 0.58 | 625 278 
50 0.73 0.65 615 227 
100 | 0.73 374 172 


0.65 | 

The alternate current is superior, then, by more than 
100 per cent. to the continuous current, and the advan- 
tage would have been still greater if the new alternators 
had been employed. But the ratio of the luminous power 
obtained-—a ratio which shows a remarkable constancy, 
and which is on the average practically equal to 1.80— 
only represents in reality the ratio of the surfaces of the 
apparatus usefully illuminated in each case, that is to 
say, the ratio of the total surface to the portion of surface 
situated above the focal plane. If we calculate the value 
of these surfaces, we find their ratio is about 1.90, which 
confirms this view. 

To obtain with the continuous current the same power 
as with the alternate current, it would then suffice to 
increase the surface utilised in the manner indicated 
above; for example, in the monofocal apparatus of 
1.00 metre diameter, represented in Fig. 3, page 144 ante, 
we should realise a useful surface, about 1.3 times greater 
than that of the ——_ of La Héve. 

Conclusions.—The comparison between the two systems 
will only be definitive when it takes into account more 
improved dynamos, and optical apparatus specially suited 
toeach. A priori, it is difficult to say which will give the 
best efficiency in the end. It would seem, however, that 
the alternate current arc will always keep its superiority, 
because of the smaller voltage with which it is satisfied 





* We have not quoted in this Table the figures of 1,800,000 
becs, or 332 per watt, mentioned above, for the cur- 
rent of 98 amptres at 57 volts, because the 500,000 becs 
of increase were only gained by the excessive dimi- 
nution of the negative carbon (18 millimetres instead of 
23), with which such a condition could not be maintained. 
It produces, also, too great irregularity ; the power vary- 
ing from 580,000 to 3,200,000 Geos, while in the normal 
= the power only varied from 1,300,000 to 3,130,000 


currents. As to the chief desiderata relating to the 
machines, to the lamps, and to the optical apparatus in 
each of these two systems, and the comparative results 
obtained by the lighthouse service in France, the conclu- 
sions of this investigation are as follows : 

1. The three elements constituting an electric light- 
house—machine, lamp, and optical apparatus—should 
not be studied separately, but taken together, in view of 
the end to be sought; in particular, the lamp and the 
dynamo must be considered as two parts of one whole. 
2, The best method to secure a good light service in ordi- 
nary conditions consists in uniting in each establishment 
two similar machines, each capable of furnishing two cur- 
rents of 25 and 50 amptres. The employment of currents 
above 100 amptres would not be justified in the French 
‘*feu-éclair” apparatus. 3, The De Méritens magneto 
machine is particularly appropriate for this service, and 
the only serious objection to be raised against it is its 
comparatively high price. 4. The construction of a con- 
tinuous or alternate current machine, capable of replac- 
ing the magnetos, while preserving the same advantages, 
is not so easy a task as electricians are tempted to think 
it. The best proof of this is in the absolute or partial 
failure that has attended the efforts of manufacturers of 
repute in other countries as well as in France. 5. The 
attempts made have, nevertheless, shown the possibility 
of obtaining alternators suited to the service at a very 
moderate price, and of better efficiency than that of 
the magnetos, and perhaps at a later period continuous- 
current dynamos, having similar properties, by using a 
special method of compounding. The alternators will 
give us the safety and regularity that (continuous cur- 
rent) dynamos will obtain with difficulty. 6. The com- 
parative results obtained in the optical apparatus now in 
use show a considerable superiority in the alternate cur- 
rents in respect of luminous efficiency. But these appa- 
ratus not being the best suited to continuous currents, it 
may be objected that an apparatus speciaily constructed 
for them might utilise the energy expended nearly to the 
same extent realised with alternate currents. However 
that may be, the latter exhibit at present advantages of 
all kinds which are of a nature to justify the preference 
that has been given them for lighthouse lighting. 





Erratum.—On page 146 ante, second column, line 16, 
for ‘‘the apparatus of the Isle of May, where the only 
mistake,” read ‘‘the apparatus of the Isle of May, where 
the only thing objectionable.” 


* MM. Sautter, Harlé, and Co. have recentl proposed 
a still more radical project, consisting in a Mangin pro- 
a revolving over a bath of mercury like the ‘‘feu- 
éclair.” 
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23,881. A. W. Schwarzlose, Stettin, Germany. 
Magazine Small Arms. [16 Figs.) December 27, 1892.— 
This invention relates to magazine small arms with automatic 
safety devices, and in which the means for loading are operated 
automatically after each shot by the recoil of the explosive 

ases. The side plates B carrying the breech and other parts are 
in sliding connection with the barrel A, and are partly carried 
by the ring h® (Figs. 1 and 2) of the magazine case H, and partly 
by the sides of the stock K, so that the side plates B and the 
barrel A can slide backwards a short distance. The breech- 
block and the hammer swing side by side between the side plates 
B, about a common axis formed by a stud 0. The breech-block 
which pushes the cartridge into tne barrel has at the top two 
lateral projections, which, when the breech is closed, engage with 
notches of the side plates, thereby preventing the breech-block 
being blown back. The hammer, which fires the cartridge, is 

rovided with a slot d in which takes a stud c? of the breech- 
block, so that he latter may be to some extent controlled by the 
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movement of the hammer. On the front end of the main striking 
pin is secured a sear E, the hook of which keeps the hammer 
cocked, and which is released by a lug at the side of the trigger 
raising the front end of the sear E. The main spring is attached 
to the prolongation of the left-hand side plate by a studg. The 
ejector J, which is pivoted on a stud i in the right-hand side 
plate, is operated by the heel of the hammer striking a lug it! at 
the back stroke of the hammer (Fig. 2), the upper arm of the 
ejector being thereby driven backwards and the spent cartridge 
case removed. During the backward stroke of the breech-block 
a spoon R, which is pivoted to it, lifts one of the cartridges and 
presents it to the breech end of the barrel. The working of the 
spoon is effected by projections under the spoon and a stud pro- 
jecting from the left-hand side plate. The trigger and the safety 
catch are pivoted in the stock, and are both controlled by an 
intervening spring. The movement of the hammer is thus only 
allowed when the weapon is in hand and ready for firing, and 
the hammer is automatically brought back and the breech opened 
after every shot. (Accepted July 12, 1893). 


GAS, &c., ENGINES. 

16,245, O. Spaethe, Gera, Reuss, Germany. Hot-Air 
Motor. [3 Figs.] September 10, 1892.—This invention relates 
toa hot-air motor, and consists in constructing the upper part a, 
or outer end, of the hot-air cylinder, with ribs b projecting from 
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it to cause a radiation of the heat from that part of the cylinder, 
instead of employing a current of air or water. The upper part 
of the hot-air cylinder is thus kept cool, the air also being drawn 
1898) it and cooled by the cold-air cylinder c. (Accepted July 12, 


MACHINE TOOLS, SHAFTING, &c. 


15,791. J. C. Calastreme, London. Lubricators. 
[8 Figs.] September 2, 1892.—This invention relates to sight 
feed lubricators. The oil chamber a is sur ted with a tubular 
po to accommodate steam and delivery pipes and couplings. 
nto this piece steam is admitted by the inlet passage b! which 
conducts it through a short passage c into a vertical hole d in 
the wall of the oil chamber and leading to the bottom of it, this 
hole extending partly around the chamber. The passage D! is 





also in connection by means of a short channel ¢ with a chamber 
f at the top of the sight-feed glassg, through which the lubricant 
passes after delivery from the nipple h at the top of the oil 
chamber, and from which it rises into an outlet steam channel 
and thence into the part to be oiled. A ball valve is introduced 
into the channel e connecting the steam passage bl with the hole 





d. The oil chamber is supplied with oil through an opening a? 
which is closed by a screw plug, and with a tap m through which 
the contents can be drawn off, the oil passage from the chamber 
being fitted with a valve to regulate the quantity of oil delivered 
to the nipple h. (Accepted July 12, 1893), 


6555. L. Warfield, Detroit, Wayne, Bichigan, 
U.S.A. Communicating Rotary Motion. [7 Figs.) 
March 28, 1893.—This invention relates to means for communicat- 
ing motion, especially to the axles of locomotives, &c., which are 
actuated by motorscarried upon the vehicle or its axles or trucks. 
The central cavity of the casing contains a universal joint by 
which the casing is secured to the shaft B which passes into it. 
The casing is provided with hollow trunnions E%, the opening 
being considerably larger than the diameter of the shaft, so as to 
permit the latter to move freely for the desired distance. The 
mitred gearwheel F is formed with the casing ; G is a framing 
secured to the trunnions E% of the casing, and carrying bear- 


























ings G' in which rests the driving shaft H, the shaft having on its 
end mitre wheels I in engagement with the wheel F. J is the 
armature of an electric motor, the magnetic field K of which is 
supported on the frame G, and the armature attached to the shaft 
H. When the shaft H is rotated, the engagement of its wheel I 
with gear F causes the casing to revolve, and with it the shaft B. 
At thesame time the shaft B is free to change its angular position 
with respect to the casing within the limit of clearance in 
trunnion E3, which is sufficient to allow variations in the position 
of the axle or shaft, which is thus enabled to accommodate itself 
to the work without disarranging the driving mechanism by which 
itis actuated. (Accepted July 12, 1893). 


17,480. C. Schlickeysen, Berlin. Connecting 
Pulleys, &c., to their Shafts. [19 Figs.) September 30, 
1892.—This invention relates to means of providing against 
fracture resulting from excessive strain, by connecting the re- 
volving part, such as the driving pulley, to the driven shaft so 
that the connection breaks under a strain less than that which 
would cause fracture of any part of the driven machine. The 
main shaft a carries two loose pulleys ) and c. Next to the 
pulley c an arm d is fixed on the shaft, and is connected to the 
pulley by a coupling by which, on the rotation of the pulley in 
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the direction of the arrow, the arm d, and consequently algo the 
shaft a, is carried round in the same direction. The coupling is 
consequently subject to a tearing strain, its resistance to rupture 
being proportionate to its sectional area, and the nature of the 
material of which it is made. If this strain is exceeded at any 
time owing to the occurrence of some unusual resistance in the 
machine to be driven, the coupling tears, and the arm d and shaft 


'a@ being no longer dragged round by the pulley, the machine 


comes to a standstill. (Accepted July 12, 1893). 


STEAM ENGINES AND BOILERS. 


7807. W. N. Hutchinson, Eastbourne, Sussex. 
Rotary Engines. (2 Figs.) April 18, 1893,—This invention 
relates to a steam or gas engine in which the driving force is 
exerted at the end of a long lever, and in which the constant flow 
of the same body of steam or gasis continuously re-used. One fixed 
horizontal axle supports three metal cylinders D, E, F, the ends 
of which are closed vertically. The central cylinder rotates air- 
tight on the axle, and the other two are fixtures toit. Along 
the interior surface of the cylinder E are many layers of equi- 
distant steps, and through the circular face of the cylinder are 
narrow rectangular openings. On both edges of an opening 
are deep lips so inclined inwardly that the streams of steam 
flowing through them take an almost tangential direction. The 
streams thus strike against the faces of the shelves on the central 





cylinder and give it rotation. The steam thence flows through 








openings in the vertical sides of E into D, whence it ~~ at H 
into the reservoir. Through valves on the reservoir R air is ex- 
tracted and steam admitted. Steam enters the innermost cy- 
linder through a bent tube T in the centre of one of the extremi- 
ties of the axle, which is there increasedin diameter to receive 
the tube. Toreplace any waste, a small supply of steam is gene- 
rated in the outside engine that at starting filled it, and to lessen 
the quantity required the lips are hollow. The cylinder E is 
cogged on its exterior circular surface in planes of the axis. A 


Fig. — 







































chamber, the length of the outermost cylinder, receives shafts B, 
C of small diameter to actuate machinery, the part of each shaft 
lying within the chamber being cogged similarly to the rota- 
ting cylinder. These shafts rotate in air-tight sockets on the 
strengthened vertical sides of the chamber beyond which they 
project to actuate the machinery. When filled with steam, power 
applied exteriorly gives rotation to one of the shafts and starts 
the engine, and thus by J vee slow rotation rapid movement is 
given to both shafts. (Accepted July 12, 1893). 


14,597. H. Lane, Birmingham, and J. Pullman, 
London. Automatic Pressure Reducing Valves. 
(7 Figs.) August 12, 1892.—This invention relates to valves for 
automatically reducing gases or steam at high pressure to any 
desired low pressure. The helical spring being screwed down 
to the required tension, forces down the disc h, the hollow de- 
scending stem i, and the valve carried by the lower end of the 
latter, so as to leave the small passage at the lower end of the 
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turned down inlet pipe open, the disc and nut below it then 
resting upon the upper face round the transverse passage. 
When the gas under pressure is admitted to the inlet pipe, it 
passes up into the annular ~~ round the hollow descending 
stem and below the disc, which it raises through a short distance, 
compressing the spring and bringing up the leather valve against 
the inlet opening, closing it so as to prevent more gas passing 
than is necessary for the required pressure on the disc. (Ac- 
cepted July 12, 1893). 


15,259. W. Shearman, Waterloo, Lancs. Furnace 
Grates and Bars. (6 Figs.) August 25, 1892.—This inven- 
tion has reference to furnace grates and bars used in steam 
generators, &c., in which solid fuel is burnt. The ends of the bars a 
are made of cylindrical form to act as trunnions, and are capable of 
turning or rocking about axially. These ends rest upon a dead- 
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late h at the front, and a bridge plate i at the back end. The 
ongitudinal bars c rest ina bracket cl at the front end, and a 
bearing c? at the back, and are provided with a projecting tooth 
c3 which works in connection with the cross-bar ) which actuates 
the firebars; a saddle has a curved upper face, which passes 
over the projecting tooth c? and upon which the actuating bar b 
rests. (Accepted July 12, 1893). 


5973. J. W. Powers, Sycamore, De Kalb, Illinois, 
U.S.A. Steam, &c., Engines, [7 Migs.) March 21, 1893.— 
This invention relates to steam or pueumatic engines. Steam is 
conducted to the cylinder B, through pipe s, cock K, and pipe ¢, 
fills the circumferential groove j, passes through the port he of 
the piston ©, a recess q' of the valve F and the duct /4 of the 
_— filling the outer end of the cylinder B, driving the piston 

and valve F inward, the exhausted stem or air in the inner 
end of the cylinder B meanwhile es through another duct 
U, port p, duct 0, chamber J, pipe u, cock K, and pipe v. The 
piston crank has now been carried to its inward throw, and the 
valve crank to its upward throw, and as the valve is at half 
stroke the ducts l1, /2, 7°, and /4 are all closed. The balance- 
wheel w now carries the piston and valve past their dead point, 
when, as the valve crank is in lead of the piston crank, the 
valve moves outward a short distance within the piston C, 
thereby opening communication between the circumferential 
groove j and the inner end of the cylinder B, when the steam or 
air passes through the port k, recess q, and duct J, filling the 
inner end of cylinder B, driving the piston and valve outward, the 
exhausted steam or air in the outer end of the cylinder meanwhile 
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escaping through duct /2, port p, duct 0, chamber J, pipe wu, coc4 
K, and pipe v. By turning the key x of the cock K so as to 1¢t 
the steam or compressed air into cylinder B through pipe ™, 
chamber J, duct 0, port pj, and ducts l! and i, and allowing 












ee L_ era 
—J|FZ! 
J: oe: 


gc. o 
ANGLO 


Praia 





4 
| 
2 

















the exhausted steam or air to escape through ducts /* and U4, 
recesses q and q', groove j, and pipe ¢, the engine runs equally 
well, but the crankshaft then rotates in an opposite direction. 
(Accepted July 12, 1893). 

7967. W. C. Church, London. Steam. es. 
(24 Figs.] April 27, 1892.—In this invention a high-pressure 
cylinder is arranged by the side of and parallel to a low-pressure 
cylinder of considerably greater diameter, and each is provided 
with a slide valve arranged to have the steam admitted to its 
internal cavity and the exhaust in the slide casing. The casing 
of the high-pressure slide valve communicates directly witha 
port leading into the cavity of the low-pressure slide valve. The 
two piston-rods, when only one high-pressure cylinder is em- 
ployed, are ted to one crosshead which is linked to acrank, 
the connecting-rod being jointed to the crosshead so that the 
strains of the two pistons are nearly balanced The pistons 
being at the end of their inward stroke, and the valves 4 
and 6 just opening to admit steam to the back or top sides of the 
pistons and moving in the reverse direction to that of the pistons 

































































at this period of the stroke, live steam admitted at 47 enters a 
cavity 47x of the valve 4, and passes by a port 70 to the top end 
of the cylinder 1, and acting on the piston 9 drives it towards 
the opposite end of the cylinder, the exhaust steam from the 
opposite side of the piston passing out of the cylinder by a port 
71 into the valve chest 3, and out therefrom by a passage 48 into 
a cavity of the valve of the low-pressure cylinder 2. As the area 
of the low-pressure piston is greater than that of the high-pressure 
piston, the whole of the pressure is taken by the outward move- 
ment of the former from the valve cheat 8, passage 47, and the 
interior cavity of the valve 6, and at the same time the pressure 
is removed from the back of the high-pressure piston 9, and also 
from the high-pressure valve-rod 28. The exhaust steam from the 
opposite side of the low-pressure piston passes by ports 73, 73x 
into the valve chest 6, and out to the atmosphere or a condenser 
by apipe 74. (Accepted July 5, 1893). 

15,054. J. Jones, Dukinfield,Chester. Governors 
of Steam, &c., Engines, (3 Figs.) August 20, 1882.—This 
invention relates to governors of steam, &c., engines. The rock- 


weight from one position to another; the weight, on receiving a 
tilt arising from an oscillating movement in A, running in advance 
of the vertical centre line of B, and thereby giving additional 
torsion in the direction of movement, and, until the true position 
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is again found on the governor, coming to rest in its new position 
to suit the varying load. Means are provided for balancing the 
weight of the rod B and its attachments, and prevent running ex- 
tremes either fast or slow. (Accepted July 12, 1893). 


MISCELLANEOUS. 


21,493. J. F. Robinson and G. Oldfield. Spring- 
burn, Glasgow. Machines for Cutting Me {8 
Figs.) November 25, 1892.—This invention relates to feed me- 
chanism of machines for cutting metals, and consists of a grooved 
helical cam capable of revolving on its axis, but prevented from 
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moving longitudinally by guides. A pin B is attached to a slide 
capable of being moved longitudinally, the pin fitting the groove 
of thecam. When the slide is moved longitudinally, the pin 
ates against the sides of the groove in the cam as against an 
nclined plane, and causes the latter to revolve, (Accepted July 
5, 1893). 

13,884. T. T. Mayos, Llangunnock, Herefordshire. 
Ploughs. (2 Figs.] July 30, 1892.—This invention relates to a 
plough shim with wheels driving discs with beaters which are 
driven by bevel gearing, beating the furrow off and carrying it 
away from a breast, a guide being provided for the beaters to 











work in, a cross-piece to hold the furrow to be broken away, and 
two lift wheels attached to frame. The breast board g carries 
the earth from a furrow direct to the beaters b, which are actuated 
from the driving wheel e by gearing d. The driving wheel ¢ is 
constructed with teeth el, and chain links f extend from one 
tooth to another. (Accepted July 5, 1893). 


13,813. W. and D. McGee, Paisley, Renfrews, 
N.B. Stop Motions for Thread-Spoo: Machines. 
{7 Figs.] July 29, 1892 —This invention has for its object the 
provision of means whereby when a predetermined length of 
thread has been wound onthe spool, the action of the machine is 
automatically stopped. A rocking rod A is adjustably keyed on 
one end of the shaft B carrying the “ shaping” wheels C of the 
machine. The wyper at any part of a revolution of the shaping 
wheel acts against one arm of a bellcranklever D centred on the 

hine framing, and having its other end jawed to receive one 





ing shaft A is connected to the governor by arod. Fastened on 
the shaft A is a bracket J, the upper part of which carries a 
screw I, with millheaded handwheels H ; on the screw is a com- 
bined nut and filboe M, one part of which is bored at right angles 
to the nut to allow the rod B to pass through. Fixed on the rod 
B at its upper end is a curved trough C, in which a looee roller 
Dis qusteined. The roller D is arranged so that it maintains a 
horizontal tion and travels along the path of X. The 
arrangement permits a rapid and easy transition ‘of free 





extremity of a tumbler which is centred on a stud in the jaw. A 
finger H is provided and is centred on a bracket carried on and 
projecting from the thread guide shaft J and moving in unison 
with the thread guide. A bal d lever is d on the fram- 
ing of the machine, the tumbler acting at one end of the lever, 
whose other end is furnished with a heel, and when through the 
operation of the r and the bellcrank lever the tumbler is 
caused to depress the end of the balanced lever, the hee acts 








against the jaw centred on the machine framing, and carry- 
ing a roller which, when the machine is winding, is entered 
into a notch on the sliding bar, and serves to keep the 
friction driving wheels in gear. When the desired length 
ad. 
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of thread has been wound, the jaw is acted upon by the heel 
and the roller is released from the sliding bar, which is then 
pulled by a spring, so throwing the friction wheele out of gear 
and stopping the machine. (Accepted July 5, 1893). 

10,707. S. Straker and the Central Cyclone Com- 
pany, London. Machines for Grinding, &c., Grain. 
[4 Figs.] June 4, 1892,—This invention relates to machines for 
grinding and crushing grain, &c. Thereducing chamber A is formed 
within a semi-cylindrical cover and a hollow bed B. The segmental 
covers G, by which the casing is closed, are provided with ‘‘ shell” 
handles and indiarubber buffers H, which bear upon the bars F 
and prevent them from rattling. Upon the inside of the machine 
walls, two serrated impinging rings J are bolted in parallel ver- 
tical planes, between which rings the fan D revolves. Screens 
comprising a series of bars K are arranged in a semicircle in the 
bed B, the bars being arranged with spaces between them, so 
that they act as a sieve to grade the crushed material, which, 
when sufficiently reduced, passes through the spaces and out of 
the mill through the bottom of the bed B. In order to retain 








the bars K in place, four sweeps are placed within the casing 
B, and are provided with segmental slots in which are fitted the 
steel screen bars K, which are securely fastened in place and 
kept at proper distances apart by the segmental distance pieces 
which are screwed on to the inner sides of the sweeps. The 
screen bars can be removed bodily from the apparatus, and 
replaced when worn. The arms DI, D2 of the fan are firmly 
secured ina boss D3 keyed on to the driving shaft C, the boss 
a provided with holes, a part of each of which lies radially 
in the hub, the other part being at right angles with it and 

rallel with the driving shaft. The arms are provided with 

ooks at their inner ends, which engage with the hub at the places 
where the two parts of each hole meet. When the two arms are 
thus engaged with the hub, cottars O are driven through other 
holes in the hub to retain the hooked arms in secure engagement 
with it. (Accepted June 5, 1898). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
renege at the offices of ENGINBERING, 35 and 36, Bedford- 





GERMAN CoaLmininc.—The extraction of coal in the 
Ruhr district in the second quarter of this year amounted 
to 9,043,742 tons, as compared with 8,318,038 tons in the 
corresponding period of 1892. The deliveries in the 
second quarter of this year were 9,021,148 tons, as com- 
ee with 8,442,828 tons in the corresponding period of 





Frencu Rartways.—The aggregate amount of capital 
expended upon French railways to the close of 1892 was 
639,879,984/. This amount included the capital ex- 
pended upon lines in Algeria as well as in sundry pro- 
tectorates. It also included the capital were Hg by 
the French Treasury in the shape of subventions and 
guarantees. The length of completed line represented by 





the 639,879,984. expended upon capital account to the 
close of 1892 was 96,392 a . 4 
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Scientific and Technical Papers of Werner von Siemens. 
Vol. I, Translated from the second German edition. 
London : John Murray. 1892. 

Tuts is the first of three volumes in which it is in- 

tended to publish an English translation of the 

second German edition of the collected papers of 

the late Dr. Werner von Siemens, together with a 

biography, as well as an account of the rise of the 

great electrical firm of Siemens and Halske. 

The volume consists of his scientific papers alone, 
which are now published in a collected form in 
English for the first time, and in the preface it is 
stated that it is believed that it will prove ‘‘ Dr. 
Werner von Siemens to be one of the foremost 
amongst the many workers who, during the present 
century, have revolutionised the manner of living 
by developing science, and applying its methods to 
the problems of everyday life.’ 

It has long been recognised that the Brothers 
Siemens, from the nature of their work, occupied 
an important place in the band of practical scientific 
men who have been the means of making the great 
changes in social and national life which have 
occurred during the latter half of this century. 
Possessing, as they did, a knowledge of the latest 
advances made in science, and the resources of 
minds trained in the practical school of manufac- 
ture, they ably discharged the responsibilities that 
fell upon them as industrial leaders. At the time 
when their public work began, the electric tele- 
graph, which has, as much as anything else, revo- 
lutionised our commercial life, was in its infancy, 
and was only being adopted for land lines ; ocean 
telegraphy had not been attempted, for the difficul- 
ties connected with the effective insulation and 

rotection of the wire rendered success improbable. 
he great interest of the present volume will be 
realised when it is considered that it contains 
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memoirs upon the state of telegraphic engineering 
in 1850, and again, after ten years’ further work, 
papers on duplex working ; the electrostatic induc- 
tion observed upon land lines ; the mercury unit 
of resistance ; the laying and testing of submarine 
cables ; the influence of light upon selenium ; pho- 
tometry ; besides a number of papers of general 
interest as speculations upon the causes of natural 
phenomena. A few of the papers have been 
written by Dr. Werner von Siemens conjointly 
with the late Sir William Siemens; most, however, 
are by the former worker, and were originally pub- 
lished inthe Comptes Rendus, Poggendorff Annalen, 
and the reports of the Berlin Academy of Science, 
of which he was a member since 1874. - 

The first paper in the volume deals with the hot- 
air engine, which the author viewed, with many 
others of the time, as a powerful rival to the steam 
engine. The awkward bulk of the apparatus had 
not then come fully into view, and the author states 
that if ‘‘ untrammelled by patent laws, one cannot 
avoid looking upon the invention as one of the 
most important of the age.” But it may well be 
questioned whether this opinion of the action of 
patent laws was always held by him. ° ; 

A paper upon the application of the electric 
spark to the measurementof high velocities follows, 
in which we get a lesson how easy it is, owing 
simply to an incomplete state of knowledge, for 
even a man of undoubted scientific skill to imagine 
that a higher degree of accuracy had been attained 


than was really the case. The 50 300 of a second of 


time is spoken of as being a practically measur- 
able interval by the aid of the method, but it is 
now recognised that the measurement of intervals 
of time by the aid of the spark is subject to errors 
amounting to nearly 100 times this. 

It is stated in a paper on the electric tele- 
graph, published in 1850, that, as early as 1847, 
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Dr. Siemens having seen some samples of gutta- 
percha, then a fresh importation, recognised its 
suitability for the purpose of insulating underground 
wires, and had brought experiments with it to so 
successful an issue that a short trial line was put 
down. Without doubt this should be considered 
one of the important events in the history of the 
electric telegraph. Strange results were soon ob- 
tained from the long underground wires, the capa- 
city of the line giving rise to phenomena but little 
understood at the time, just as the introduction 
during the past few years of high voltages and 
frequencies has attracted attention to the self- 
induction of circuits carrying alternating currents. 
In another memoir presented to the Académie des 
Sciences in April, 1850, we have a clearly-written 
account of the state of electric telegraphy at that 
time. The overhead wires, used from the first in 
this country, are described, as well as the best 
forms of insulators for them ; but much is made of 
the difficulties caused by varying atmospheric influ- 
ences. Lightning conductors to the poles are not 
even mentioned ; evidently they had not then come 
under the cbservation of the author, who is con- 
fessedly in favour of underground wires. The 
discussion of these latter is taken up, and the 
modes by which it had been proposed to insulate 
them: and to us it is interesting to read that in 
England and in the United States ‘‘ tubes of cast 
iron or lead were used for short lines to protect the 
coating of varnished cotton with which the wires 
were covered against the dampness of the soil.” 
Had this not been thrown into the shade by 
the appearance of gutta-percha, the use of oil 
as an insulator must have followed earlier than has 
proved to be the case. We have on page 34 a de- 
scription of a bit of practical testing of the day. 
A covered core is to be tested, and the workman 
holds one terminal of an induction coil, the oppo- 
site terminal of which is connected with the wire, 
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The wire itself is passed slowly through a tank of 
acidulated water in which the workman keeps his 
hand. As soon as any defective part (such as may 
be due to an air-bubble enclosed in the gutta- 
percha covering) passes into the tank, ‘‘the work- 
men receives such sharp shocks as could not escape 
the attention of even the dullest.” Education has 
probably since increased the ‘‘figure of merit” of 
the human galvanoscope to such an extent as to 
render its use undesirable, but this reminds me of 
some of Cavendish’s experiments. There can, 
however, be no doubt that few, if any, weak places 
in the coating would escape the searching test of an 
alternating electromotive force of several hundreds 
of volts. The finished wire was further tested by 
being placed in a tank, and the steady current 
passing through the core to the water when placed 
in circuit with eight cells was considered too great if 
it disturbed a sensitive galvanometer. The more 
satisfactory tests by loss of potentials involving the 
use of an electrometer are described in a joint paper 
of later date (1860), and the well-known test for 
faults bearing the author’s name is asrecent as 1874. 

There was much to say in 1850 in favour of 
underground wires on account of their exemption 
from interference by atmospheric influences. But 
as soon as telegraphists had long well-insulated 
lines on which to operate, they experienced the 
effects due to the very considerable electrostatic 
capacity of the line. These effects are referred to 
in the memoir, and their cause pointed out, but the 
limitation thereby imposed upon the speed of 
signalling does not appear to have been felt until 
rapid automatic instruments had been perfected 
and brought into general use. The preference by 
the author for dial instruments, whether printing 
ones or not, to those of the Morse type, is shown 
as early as this date, so that the essential dif- 
ferences between the practice of the workers in 
this country and on the Continent had already ex- 
hibited themselves. The disadvantages of the 
system adopted had in some measure been felt, 
but in such hands as those of the author and his 
co-workers were minimised, in order that the con- 
current advantages might be retained. 

In a paper published in 1856, the author deals 
with the practicability of sending several signals 
simultaneously by one wire, and mentions all the 
more important principles that have since been 
followed in practice. Singularly enough he con- 
sidered Kruse’s method to be out of the range of 
practicability, whereas it is at present in use on 
the more important circuits of this country, though 
many important details had to be invented before 
this was possible. The methods advocated for 
duplex working, though similar to those now 
adopted, were not at this date sufficiently developed 
to render it possible to apply them to lines having 
much electrostatic capacity. 

Some experiments on electrostatic induction, 
published in 1857, furnish interesting reading, 
particularly when it is considered that they were 
undertaken with a distinctly practical end in 
view. In the course of these experiments, Siemens 
found by accident that by heating a glass plate, 
used as the dielectric of his condenser, there was 
an apparent increase in the dielectric constant ; so 
much so, that on heating the glass up to the melting 
_ of lead, the deflection of the needle of his 

llistic galvanometer was increased some 30 times 
by the extra charge. He was ultimately led to the 
belief that the increased capacity of the condenser 
was really due to an electrolytic separation from 
the glass of metallic sodium and potassium at the 
coating answering to the negative electrode. This 
hypothesis has been confirmed in a striking way by 
the recent experiments of Wartburg and Teget- 
meier, who have satisfactorily shown the actual 
substitution as well as the transference of ions ina 
glass plate submitted to electrical stress at a simi- 
larly elevated temperature. 

The state of electrical science was such that the 
author considers the differences between the so- 
called ‘‘ free” and ‘‘jar” electricities, and pro- 
ceeds to verify Faraday’s view that the surface 
charges on insulated conductors are due to the 
presence of a similar and opposite charge upon the 
walls of the room in which the conductor is placed, 
and hence that no true distinction exists. At the 
same time the difference between ‘‘ electric force ” 
or potential and the ‘‘density” of charge is well 
appreciated. The author proceeds to consider the 
nature of the molecular work done by the silent 
discharge through a dielectric, and describes his 
apparatus in which ozone can be produced by such 





means. The causes by which the discharge takes 
the form of sparks when a conducting film is 
opposed to an unstable dielectric, such as a layer of 
air, are very clearly pointed out, and then, after 
stating that he still did not consider the experimental 
work sufficiently advanced to dogmatise, he adds, 
‘*Finally, I will only remark thereon, that it is 
very likely that the seat of the electricity is re- 
moved from the conductors to the non-conductors 
surrounding them, and may be defined as an 
electrical polarisation of the latter.” He did not 
let the matter rest here, for in alater paper we find 
him describing experiments upon the heating effect 
of successive charges upon the dielectric of a con- 
denser. It is a little amusing to-day, when it is 
proposed to rationalise the electrical units, to find 
that practical electriciansand scientific investigators, 
in the persons of Dr. Siemens and Lord Kelvin, 
discovered a difference of ‘‘47” between some of 
their independently devised formule. 

In a book offering so much solid reading, it is a 
change to see a little of the humorous side of the 
author. Ina description of a visit to the top of 
the Cheops pyramid during a sandstorm, we are 
offered an account of the initiation of an Arab 
escort into the mysteries of western science. Grave 
doubts existed in the sober minds of the Arabs as 
to the legitimacy of certain proceedings upon the 
top of the pyramid with electric sparks drawn from 
the highly charged air. The remonstrances of the 
Arabs proved to be without avail, so the latter de- 
cided to remove the savants by force, and with every 
prospect of success, until the effect of a 4-in. spark 
from a Leyden jar (extemporised out of a bottle of 
champagne covered with wet paper) was tried upon 
the nose of the most powerful and aggressive of 
the Arabs. The way in which the astonished son 
of the desert fell, picked himself up, and then, 
with a great howl, disappeared as fast as he could, 
followed by his companions, is vividly described. 

Perhaps the most important chapter in the book 
is that relating to the proposal for a reproducible 
unit of electrical resistance. The Brothers Siemens 
early recognised the importance of exact resistance 
tests, and, like Varley and others, had sets of coils 
made. Now that the mercury unit of Siemens has 
at last been expressed in terms of the C.G.S. unit 
to four significant figures, it is a useful check upon 
other standards, but Siemens at that day could 
hardly have realised the difficulties in the reproduc- 
tion of a standard to the high degree of accuracy 
soon demanded by the advance of science. Onthe 
other hand, his unit is readily reproduced for com- 
paratively rough purposes, and it is only lately that 
one has been able to say what an ‘‘ohm” is. Now 
that the Royal Commission on electrical standards 
has completed its labours the matter is different, 
but if Siemens’s essentially practical unit had been 
adopted, it would have saved years of doubt and 
difficulty, and after all would have been upon as 
satisfactory a basis as the metre itself, or our much- 
abused standard yard. 

His searching criticism upon the first determina- 
tion of the ohm by the British Association in 1860, 
proved to be only too well founded, as, for example, 
his remarks upon the length of the wire of the 
rotating coil, and although the unit was not ‘‘some 
few per cent.” in error, as he thought might pos- 
sibly be the case, still it proved to be over 1 per 
cent. different from what was intended. In 1860, 
for practical purposes, doubtless Siemens’s unit had 
more to commend it than now, for an exactness 
of 4 per cent. was then sufficient; the contrast 
to-day is but a measure of the rate at which elec- 
trical science has advanced in the meantime. 

The remarkable properties of selenium form the 
subject of several papers, and one point to which 
further attention ought to be directed is the obser- 
vation that, without any indication of polarisation, 
the resistances of certain forms of selenium ‘‘cells” 
vary with the size of the positive electrode, so 
that, if one of these cells be made with differently- 
sized electrodes, its resistance will be found to 
have a different value if the direction of the test- 
ing current be reversed. The explanation given 
of the behaviour of selenium under the action of 
light and heat, is that depolymerisation occurs, and 
this seems good on general grounds. 

One of these papers, in answer to one by Dr. 
Bérnstein, goes on to discuss the use of selenium 
in photometers, as well as the subject of the bril- 
liancy of illumination. The author holds that a 
correct photometer should show differently-coloured 
lights as equivalent, when they make distant 
objects perceptive in the same degree. 





If, however, it is attempted to measure light in 
this way by the eye, the results obtained will be 
wholly dependent upon the observer, and in some 
experiments upon the visibility of objects under 
differently -coloured illumination, this personal 
effect quite prevented any concordant table of the 
coefticients of the brilliance of differently-coloured 
lights from being obtained. The author’s lamp for 
the production of a unit of white light, similar to 
that adopted by the Paris Convention, was more 
successful. 

A geological paper occurs in the volume, suggested 
by a visit to Vesuvius. In a review of the various 
theories that have from time to time been sug- 
gested as to the structure of the earth, the neces- 
sity of time for the propagation of tides in viscous 
matter is advanced in opposition to the assumption 
that the earth need necessarily be solid in order to 
be rigid. 

A masterly examination of the variation of the 
conductivity of carbon with change of temperature, 
shows how easy it is for an investigator working 
alone in a wide field of research to arrive at inaccu- 
rate results, and it also shows how necessary it is 
that the details in even a simple experiment should 
be varied in all possible ways. A distinct dis- 
agreement existed between the results of the 
work of Matthiesen, Betz, and Auerbach upon the 
conductivity of carbon, and this is proved by con- 
clusive experiments to be due toa different mode 
of attachment of the metal wires to the carbon- 
rods under test. The important, though still de- 
fective, generalisation that the conductivity 
diminishes with the heat energy possessed by the 
body, is insisted upon by the author to an extreme 
degree. Perhaps he is right, but that the high 
temperature of the electric arc is due to a forcible 
disengagement of the heat of polymerisation of 
carbon (or of whatever material of which the poles 
may be made) under the effect of electric stress is 
a view that will have to be supported by further 
evidence before it can be accepted. The phenomena 
of polarisation of carbon, and of bad conductors 
generally, and particularly the recent experiments 
of Professor Dewar upon conductivity at low tem- 
peratures, lend, however, much support to such a 
view. 

A somewhat heavily-written chapter upon tube 
magnets contains a modification of the Ampére- 
Weber theory of magnetism, and, incidentally, an 
account of an experiment of a very similar cha- 
racter to that recently published by Dr. Robb, 
proving the oscillatory nature of the discharge of 
a Leyden jar. Butit is remarkable that Siemens 
did not actually discover this phenomenon himself, 
for in a paper upon the velocity of electric signals 
in wires, as early as 1875, he records how, when dis- 
charging a condenser through a short circuit, he 
obtained a single spark upon a rapidly-revolving 
steel drum, whereas when the discharge took place 
through a circuit of considerable resistance (and 
possessing much inductance) he obtained not a 
single spark, but a series of sparks from the single 
discharge. He gives an elaborate explanation of 
what he considered to be the cause, and knew that 
the discharge had taken a longer time in the 
latter case, but had evidently quite missed the im- 
port of the observation. 

The very important subject of radiation from 
flames, in connection with which the name of Sir 
William Siemens will be remembered, is entered 
into in an account of some experiments performed 
at the glass works at Dresden. It is there shown 
that furnace gases heated to a temperature of 
1500 deg. Cent., exhibit no luminosity unless 
active combustion is in progress, or unless dust be 
present. Nevertheless some experiments are de- 
scribed in which it would appear that heat is 
radiant so as to affect the thermopile, but this was 
with the hot gases from a shielded flame, ard open 
to objection on that ground. The ether disturb- 
ance caused by the coalescing of the molecules 
undergoing combination is assigned as the cause of 
luminosity, so that the author sums up by saying 
that ‘‘ the light of flame might then be called elec- 
tric light with the same propriety as the light of 
ozone tubes or Geissler tubes, which only differs 
from the first principally by containing a dielectric 
of very slight maximum polarisation.” As this was 
written in 1882, it will be seen how advanced the 
views were that the author held upon abstract 
physical science. When, however, we come to the 
treatment of geological and astronomical questions, 
we find the author in the position of an actively 
hostile critic, holding views that are distinctly 
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heterodox ; but as the statement of his opinion is 
accompanied by the description of many novel 
experiments, our knowledge is very considerably 
enriched on that account alone. One of these 
experiments is with a Leyden jar, one coating of 
which is a sheet of flame ; and although such a con- 
denser shows much loss, similar to that due to 
leakage, it is quite capable of receiving and sub- 
sequently parting with a charge. The work of trans- 
lating this volume must have been very heavy 
indeed, but has been on the whole well performed. 
A number of passages are written in what is a 
somewhat involved style, but this can hardly be 
avoided. Surely, however, in the execution of such 
important and responsible work, the translator 
ought to have the credit, and the reader the satis- 
faction, of having the translator’s name, which is 
not given. Then, too, in an English edition the 
woodcuts, of which there are not a large number, 
might surely be made afresh with English lettering, 
whereas we have to be content with those employed 
in the German edition. There are a few misprints, 
too, as, for instance, in the formulz on page 127 ; 
but this can easily be attended to in a future 
edition. There is an excellent portrait of the 
author, and the volume is one which can be read 
with great profit by any one possessing an interest 
in physical science, and much in its pages is so im- 
portant as to call for further investigation now that 
the author’s labour is past. In his inaugural 
address, when admitted into the Berlin Academy 
of Science, he pointed out that science did not 
exist only for the enjoyment of the limited number 
of its professors, hut that the task of those who 
studied it was to increase the store of knowledge 
of the human race so as to “‘lighten the hard fight 
for material existence by pressing into service the 
slumbering forces of nature.” Towards this end 
Siemens did his full share of work, as the present 
volume amply shows ; and when we receive the 
second and third volumes we shall probably see 
that the hard fight for material existence has been 
materially lessened by his labours. 





THE ENGINEERING CONGRESS AT 
CHICAGO. 


(By our New York CoRRESPONDENT. ) 
(Continued from page 246.) 

WeEpNESDAY’s proceedings were opened by four 
papers on steel, as follows: ‘‘The Treatment of 
Metals for Structural Purposes,” by James Christie ; 
‘¢ The Use of Basic Mild Steel as Material for Con- 
struction in Germany,” by C. Weyrich, Germany ; 
‘* A Proposed Method of Testing Structural Steel,” 
by A. E. Hunt; and ‘‘The Use of Mild Steel for 
Engineering Structures,” by George C. Mehrtens, 
Germany. 

Mr. C. C. Gleim, after announcing that Messrs. 
Weyrich and Mehrtens were leading German advo- 
cates for the use of mild steel, stated that in 
Germany specifications permitted the rejection of 
steel which exceeds the higher figures, as it is 
liable to be deficient in elongation and ductility. 
The general tone of the discussion favoured mild 
steel for structural purposes instead of wrought 
iron. Two instances of its value were cited, as 
follows : 

Mr. George H. Morison referred to the case of a 
schooner striking the steel drawspan over the St. 
John’s River, Florida, and the only damage was 
the bending of a vertical post, which was struck by 
the bowsprit with such force as to break the 
latter where 26 in. thick. He thought the post 
would have been more badly damaged if of wrought 
iron. 

Mr. Robert H. Moore said that his fear of mild 
steel and of screw threads on steel had disap- 
peared. In one case he used iron anchor bolts for a 
steel structure owing to the prejudice against 
steel, but some of the rods broke at or near the 
screw thread. The rods had been upset and 
annealed. 

The President, who is at the head of steel manu- 
facturers, here entered the discussion. He said 
there was much said about making steel mild by 
giving it a low tensile strength ; he thought it was 
in fact ‘‘rotten” when too low in tension and too 
long in elongation. By melting too low to reduce 
the phosphorus, or by blowing too low to reduce 
the carbon che steel is damaged by the excess of 
hydroger. and nitrogen which is blown into it and 
cannot be eliminated. Kngineers should rid them- 
selves of the idea that the maximum strength means 








maximum safety. The danger in the use of steel 
is largely increased by making it too mild. The 
damage in melting is not due to the elimination of 
phosphorus, but to the consequent introduction of 
hydrogen and nitrogen. 

River and harbour improvement here and abroad 
was discussed, and much preference expressed for a 
system of providing sufficient appropriations at the 
outset to finish the work. Captain Black described 
a system of making estimates for the appropriations 
and construction of works. 

These remarks were in connection with the 
following papers: ‘‘ American Grain Elevators,” 
by E. L. Heidenreich ; ‘‘ Manufacture and Use of 
Paving Brick,” by D. W. Mead ; ‘‘ Carbon and Its 
Uses in Electrical Engineering,’ C. M. Barber ; 
‘Inland Transportation,” Captain F. A. Mahan ; 
‘“*The Improvement of Harbours on the South 
Atlantic Coast of the United States,” Captain 
W. M. Black, U.S.A.; ‘* The Electric Light 
Plant of Guadalajara,” R. M. de Drozarena, 
Mexico ; ‘‘ Practical and Asthetic Considerations 
in the Laying Out of Cities,” F. Stubben ; ‘ The 
Relative Merits of Working Hoisting Machinery 
by Steam, Water, and Electricity,” by Mr. G. 
A. Goodwin. 

These papers were not discussed at length, and 
the session closed with abstracts of three papers 
from Mr. Fulscher, chief engineer of the North 
Sea and Baltic Canal, describing the sand dams, 
the lock at the Baltic end, and the canal in 
general. 

The first paper of Thursday received some pretty 
hard raps. It was ‘‘The Gauges of Railway 
Track in General, with Special Consideration of 
Narrow Gauge Railways,” by E. A. Ziffer, of 
Germany. After condemning the paper on the 
ground that its assumptions were not justified by 
the facts as to economy of operation and equip- 
ment, the objectors proceeded to annihilation by 
the statement that the subject was of little import- 
ance in the United States, as the advantages of a 
standard gauge were recognised everywhere. This 
is the old argument based on the answer of a man 
to the charge that his dog had killed some chickens : 
‘*Tt is impossible, he was tied up at home at the 
time specified ; my dog died the day before this 
slaughter; and finally, I never hada dog.” Some 
years ago an eminent writer on engineering matters 
stormed a narrow-guage convention in Cincinnati, 
where they had been having a lovefeast hitherto, 
and had about decided on a single suspended rail 
as the acme of narrow-gaugism. His text was, 
‘*Whatever you can do with a narrow gauge you 
can do better with a standard gauge.” One of his 
auditors told the writer he did not mind this state- 
ment, but the trouble was that he went in and 
proved it. 

It was further shown that the author had made 
no distinction between street railways and indus- 
trial railways, although the latter are for special 
use in warehouses, on plantations, &c., and are 
built for convenience rather than for any other 
consideration. The writer once laid out an 8-ft. 
gauge railway, but it was for conveying granite 
from a quarry to the cutting sheds, and was only a 
mile long. It would be unfair to contrast this with 
any ordinary road. 

Next came the following papers: ‘‘ Transmission 
of Power in Operating Cable Railways,” by Robert 
Gillham ; ‘‘A New Method of Calculating Cross 
Sections of Roads and Railways,” by F.S. Ribeiro, 
Portugal: ‘* Distinctive Features and Advantages 
of American Locomotive Practice,” D. L. Barnes ; 
‘* Railway Signalling,” by G. Kecker, Germany. It 
was noted in respect to the last paper that there 
should be a distinction made between signalling and 
operating signals. 

The paper of Mr. Gelbeke, of Germany, ‘‘ Surveys 
for Railway Location,” was next read; and it was 
apparent that his methods in Germany, where the 
Government maps and cartoons were so accurate 
that he could almost locate in his office, were very 
different from those possible in this country, but 
the use of the compass and camera was com- 
mended. 

Following this came Mr. Engel’s paper on ‘‘ The 
Limits Attainable in Improving the Navigability of 
Rivers by Means of Regulation.” The difference was 
remarked between exact problems in land construc- 
tion, and dynamic forces encountered in hydraulics 
that require extensive analysis and investigation, 
many of the forces being insidious, as in the Missis- 
sippi River, where in a bend of one mile radius a 
two-mile current may cause a 2-in. difference of 








head that will erode banks and form crossing bars 
there. Also, a rise of surface level is often accom- 
panied by a rise of bottom, and erosion occurs in 
falling stages. 

Colonel King noted the exceptional nature of the 
Tennessee River, a completed, not shifting stream, 
and has a fixed regimen to secure greatest depths. 
Upstream pools must not be lowered, nor the 
current made too great. In deepening the channel 
the cross-section must be kept approximately con- 
stant. Improving the worst obstructions first gave 
some relief, and left more secondary ones for 
future improvement as demanded. Three feet was 
secured and locks built for 5 ft. Improvements 
are comparatively permanent; dams built of very 
small stones laid shinglewise withstand great 
floods that would demolish wall masonry, Though 
the German engineers may not be able to im- 
prove their rivers beyond a certain point, we can 
ours. 

Next came a series of papers on waterways and 
their improvement and preservation. The titles 
were as follows: ‘‘ History of the Conversion of 
the River Clyde into a Navigable Waterway, and 
the Progress of Glasgow Harbour from Its Com- 
mencement to the Present Day,” James Deas, 
Glasgow ; ‘‘The Development of Quay Cranes in 
the Port of Hamburg,” C. Nehls, Germany ; ‘‘ The 
Plant of Maritime Commercial Ports of France,” 
by H. Despres, France ; ‘‘ Railways in New South 
Wales,” T. F. Birrell ; ‘‘ Study for Railways from 
Guadalajara to the Pacific Ocean,” S. V. Pascal, 
Mexico ; ‘‘ Railways of Mexico,” E. B. Basave, 
Mexico; ‘‘The Rearrangement of the Railway 
System of Cologne,” F. Lohse, Germany ; ‘‘ Com- 
parison of Modern Engine Loading with Standard 
Specifications for Spans from 10 to 200 Yards,” by 
C. D. Purdon. 

That evening Mr. F. W. Skinner presented a 
paper with stereopticon views showing the American 
method of bridge erection. The subject of water- 
ways was continued on Friday. An abstract of a 
paper by L. Franzins, of Germany, was read ; the 
subject was ‘‘ Description of the Lower Weser and 
Its Improvements.” Here it was proposed to deepen 
the river by stirring the sandy bottom and allowing 
the current to carry off the sand. Some details of 
this plan were given. One of the United States 
engineers showed that scrapers, piles, and even 
dynamite had been employed for this, also that 
steamers had been sent, deeply laden, so that the 
propeller might effect the same purpose, but the re- 
sult was siniply to redeposit the sediment at a point 
lower down. 

The harbour papers were closed by submitting 
the following: ‘‘ A Brief Account of the Building 
of Leixoes Harbour,” by A. J. N. Soares, Portugal, 
and ‘‘Method Used to Secure the Stability of a 
Quay Wall at the Port of Altona, on the Elbe, 
which: has Shifted its Position after Completion,” 
by B. Stahl, Germany. 

The meeting next proceeded to consider sewerage 
and water supply, when the following papers were 
Sota and read by abstract : ‘‘ Purification of 

ewage and of Water by Filtration,” by H. F. 
Mills ; ‘‘ The Sewerage System of Milwaukee, and 
the Milwaukee River Flushing Works,” by G. H. 
Benzenberg; ‘‘ Experience Had during the Last 
Twenty-Five Years with Water Works having an 
Underground Source of Supply,” B. Salbach, Ger- 
many ; ‘‘Some Questions concerning the Filtration 
of Water,” by W. Keummel, Germany. 

In regard to the paper on underground sources 
of supply it was pronounced to be very valuable, 
and a regret was expressed that the p- Peer of 
the wells and methods of sinking had not been 
stated. It was shown also that a stream might be 
polluted, while a subterranean flow directly under- 
neath which rose 3 ft. above the water level of the 
stream was pure. Other instances were cited 
where fresh water had risen through 300 ft. of salt 
water. The writer can add to this a small experi- 
ence. The soldiers frequently obtained fresh 
water in Morris Island during our war by sinking 
wells so near the ocean’s edge that they were often 
submerged by a high tide. 

Mr. Rudolph Hering, one of our best authorities 
on sewerage and sewage, thought too much stress 
was laid on utilisation of sewage, and not enough 
on its purification. Sewage is not purified by flow- 
ing in water, but only diluted, Filtration was the 
best method of purification. He also stated that 
the chemical treatment at the Exposition removes 
only the organic matter held in suspension, or 
about half, leaving that held in solution. Another 
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Mr. Forsyth favoured the use of water meters in 
boiler testing. 

Mr. George Gibbs said he found no difference in 
the use of long or short indicator piping when 
taking cards under the severe conditions of a road 
test. He also believed in the accuracy of meters, 
and that there was little error in determining water 
level in a boiler at end of test by a guage. 

Mr. E. B. Meier called attention to differences 
in reports of committees on standard locomotive 
and boiler tests. In the latter it was not advised 
to pump cold water in the boiler at the end of the 
test to bring the water up to the initial level, as 
the water at the end of the test would be at a 
much lower temperature than when starting. 

This report was particularly interesting, because 
there had boen some slight feeling that the society, 
by making official tests of various locomotives, 
might seem to be advocating some particular form 
of construction, and thus favour an individual 
manufacturer. This is evidently not the proper 
ground to view the case. The society, as a body, is 
engaged in the search for and dissemination of such 
mechanical facts as will be of value to its member- 
ship and the world of scientists. If in the course 
of fairly conducted and impartial tests one locomo- 
tive shows better results than another, there is 
no reason why such tests in detail, with the con- 
clusions drawn by the experts, should not be made 
known. Several things are probable: one is that 
hardly any form of locomotive will show superior 
results in all respects. It may be more excellent 
in one way and inferior in another ; and, moreover, 
if the tests are published in detail, the results 
drawn by others may not be in strict accord with 
those drawn by the investigators ; but finally, sup- 
pose both these results should appertain to one 
locomotive, who is more interested in knowing it 
than rival manufacturers? They can ascertain 
exactly what they must do to improve their own 
form of machine. The ground taken in regard to 
an official investigation by the society would, if 
carried further, put a stop to all acquiring of know- 
ledge by its members from it, for it is hardly pos- 
sible to find a machine which is not in some form 
made by various manufacturers, and the usefulness 
of this society might be almost said to have ended. 
There is one case parallel to this view, and that is 
the method of excluding from a jury any one who 
has read about the case to be tried. The result 
was to obtain as jurors men of such a low order of 
intelligence that they were incapable of forming an 
opinion, or else those who had not sufficient general 
information to lead them to take any interest in 
everyday life. 

Naturally following this matter came a paper 
entitled, ‘‘Test of the Locomotive at Purdue 
University by ProfessorGoss.’’ This was commented 
on very favourably by Professor Denton. He 
showed the great advantages of this method of 
testing, and stated it was a very easy matter to 
secure and maintain any desired condition as to 
pressure, speed, point of cut-off, rate of combus- 
tion, load, &c., in fact, to do those things which 
all experience had shown could not be done upon 
the road with any decree of accuracy, leaving for 
the road test those points which could be deter- 
mined only on the road. The form of dynamo- 
meter used had proved to be of the greatest value 
in this work, the mere turning of a small valve 
serving to change the load at will, and when once 
set the load remained constant for any desired 
time. In this way it had been found entirely 
practicable by the committee, who had inspected 
the apparatus, to get and steadily maintain any 
desired load upon the locomotive up to 250 horse- 
power for each wheel, or a total of 1000 horse- 
power, and there was no burning of blocks nor 
trouble of any kind. He concluded by favouring 
the appointment of a committee of this society to 
test in this way a simple and compound locomotive. 
The Purdue University, it may be said, were 
willing to place their apparatus at the disposal of 
such a committee. The value of this method re- 
ceived at this point a confirmation from one of 
England's greatest engineers, to wit, Sir Benjamin 
Baker, who, being an honorary member of the 
society, had come in to listen to the discussion. He 
stated he would have bean greatly pleased to have 
had this report some two months ago, when he 
was on the witness-stand in a suit between the 
London and North-Western Railway and the 
Manchester Ship Canal. The tracks had to be 
elevated above the masts of vessels in the canal, 
and the canal was required to bear the increased 








cost of handling the railroad traffic over the heavy 
gradients. It was startling at the trial to hear the 
diverse testimony of engineers on the economy of 
types of locomotives. In his testimony for the 
canal company, he had maintained that one ton of 
the Welsh coal used in the locomotives of the road 
would lift 600,000 tons 1 ft. high, while those on 
the other side had maintained that it would not do 
nearly so much—in fact, about 400,000 tons only. 
He was pleased to note that the results obtained 
by Professor Goss and given in the paper, when 
corrected for the difference in value of the coals 
used, sustained his opinion, being about 641,000 
tons 1 ft. high. Just before leaving England he 
had talked with Mr. Webb regarding the perform- 
ance of one of his latest compound locomotives, 
Mr. Webb informing him that these locomotives 
were now carrying traffic over the road at an ex- 
penditure of 2 oz. of coal per ton per mile, a per- 
formance which was regarded as exceptionally 
good. 

The secretary then presented in abstract Mr. A. 
Mallet’s paper on ‘‘ Locomotives Operating by 
Total Adhesion on Curves of Small Radius,” which 
was followed by that on ‘‘ The Development of the 
Compound Locomotive,” by A. von Borries, of 
Hanover, Germany. This paper showed much 
patient research, being for the most part historical. 
Such papers are always of interest, because they 
afford a target for the iconoclast toshoot at. There 
is one craft, however, which has thus far resisted 
them, and that is Noah’s Ark; the reason for this 
will appear to the Bible student, for Moses’ account 
of the Author of the design precludes any anterior 
claim ; but for this, no doubt, a certain writer 
would announce that he had often thought of such 
a design ina previous state of existence, only his 
ideas were of a more esthetical character than 
those shown in the Ark. 

‘* Experiences in the Construction and Opera- 
tion cf Rack Railways,” by Albert Schneider, was 
then read by the secretary. This was discussed by 
Mr. Hildenbrand, who represents the Abt system 
in the United States, and to whom we are indebted 
for the Pike’s Peak Railroad. Mr. Hildenbrand 
gave the paper credit for its comprehensiveness and 
for the many illustrations of the roads and rolling 
stock. He thought almost any load could be 
handled with a suitably designed locomotive. He 
set down the cost of this style of road with a rack 
over an ordinary one at 15,000 dols. per mile, and 
stated further, owing to the fact that a much shorter 
road could be constructed between two terminal 
points in a hilly or mountainous country where the 
grades made possible by the rack were used, the 
total cost of the road would be, in most cases, less, 
and the operating expenses as well. 

Chairman Nason then read the report of the 
Standing Committee on Standard Flanges, giving a 
statement of what had been done in conjunction 
with the Master Steam and Hot Water Fitters. 
The effort made to secure the adoption of standard 
flanges by manufacturers is making general pro- 
gress, only one concern having thus far refused to 
do so. 

(To be continued.) 





THE DEVELOPMENT OF SOUTH 
AFRICAN RAILWAYS. 

Ir is doubtful whether the general public would 
agree with the assertion that railway enterprise in 
any country is a subject second to none in impor- 
tance for that country. But few engineers would 
dispute the fact that in the present century the 
development of a country, that is, its progress in the 
ranks of civilisation, is chiefly dependent on the 
means and facilities it affords for external and in- 
ternal communication, and railways rank first 
among such means. The subject matter of this 
article will be dealt with under the following 
heads: 1. General History of Railways in South 
Africa. 2. Details of Location, Construction, 
Equipment, and Maintenance of South African 
Railways. 3. Past and Probable Future Cost. 
4. Traffic and Earnings of Constructed lines. 5. 
Government v. Private Railways. 6. The Ox Wagon 
v. Locomotive Train. 7. Objects to be aimed at 
in Future Railway Extensions. 

1. The plan on the next page, prepared from the 
Cape Government railway maps, shows the various 
existing and proposed lines in a way which will 
suitably explain their origin and object. It will be 
seen that the whole of the South African colonies 
and adjacent territories and states (the future 








Dominion of South Africa) are embraced in this 
map, as jn considering a subject of such general 
interest as railway enterprise, no distinction can 
really be drawn between them, and they must be 
considered as the concrete whole which it is to be 
hoped they may become in the not remote future ; 
and that railway development has and will largely 
and powerfully contribute to this result, no one can 
doubt. 

The history of railway enterprise in South Africa 
may be generally divided into three periods. The 
first period, extending roughly from 1857 to 1877, 
may be called the period of private enterprise. The 
second period, from 1877 to 1887, may be termed 
one of intra-colonial Government enterprise. 
The third, from 1887 to the present time, has been 
one of extra-colonial Government enterprise. 

During the first twenty-year period all the earlier 
colonial lines were planned, constructed, and passed 
out of the hands of the private companies who made 
them into the hands of the Colonial Governments. 
The Government of the Cape Colony did not, how- 
ever, wait to commence the planning and construc- 
tion of railway lines on its own account till it had 
purchased all the undertakings in private hands, 
but several years previously, say in 1873, in 
consequence of the impetus imparted to trade by 
the successful working of the Diamond Fields, an 
extension to Worcester in the Western Province 
was for the second time authorised. The Natal 
Government followed exactly in the footsteps of 
the sister colony in the matter of purchasing private 
lines and undertaking Government extensions. It 
appears, therefore, that the second period slightly 
overlapped the first, and during this ten-year period, 
within the Cape Colony at least, the bulk of the 
main lines and branches, the objective of which was 
the Diamond and Gold Fields traffic, have been 
completed and opened, either directly or indirectly, 
by the Government concerned. During the latter 
half of this period an attempt was made to revert 
to the original principle of subsidised lines con- 
structed by private enterprise, with far from en- 
couraging results. The third period of extra- 
colonial Government enterprise was inaugurated by 
the Convention for the extension of the Cape 
Government railways into the Orange Free State, 
the Transvaal, and British Bechuanaland, by which 
the Cape Government Railway Department became 
constructors and workers of foreign lines, ratified 
by the Cape Parliament in 1889. 

The terminal starting points of the South African 
railway systems have been determined by the posi- 
tion of the somewhat limited number of points 
along the coast of South Africa at which nature has 
afforded fairly good roadstead and harbour accommo- 
dation, and in the neighbourhood of which the more 
important centres of population have arisen. It is 
somewhat remarkable that natural harbours and 
safe roadsteads should have been so conspicuous by 
their absence in the long coast line abutting on 
either side at the second most southerly and tem- 
pestuous cape in the world, and which is the most 
important natural passing point for the world’s 
commerce. It might be almost stated that there 
are no natural harbours, and only seven partially 
protected roadsteads—Port Nolloth, Table, Kalk, 
Port Elizabeth, East London, Durban, and Delagoa 
Bays, and two river mouths, Port Alfred and 
Pungue, which have so far been utilised as ports in 
connection with railway lines along some three 
thousand miles of South African coast. Enormous 
as the passing traflic has always been and is, this 
absence of natural harbours has militated to a great 
extent against the possible increase of merchant 
shipping touching thereat, beyond the bare neces- 
sities of the South African trade itself, and, as a con- 
sequence, against the rapid settlement of thecountry, 
which has therefore somewhat lagged behind other 
and less favoured colonial sites in this respect. 

Railway construction in the Cape Colony com- 
menced with a line from Cape Town to Wellington 
in the Western Province. An Act was passed in 
the session of 1857 by the Colonial Parliament, 
guaranteeing a minimum rate of interest (6 per 
cent.) on a sum not exceeding 500,000/., and for a 
period limited to fifty years from the opening of the 
railway for traffic, to any company or private in- 
dividual who would undertake the working and 
construction of the line. Like many others of the 
more important steps towards progress which have 
been taken in this colony, this Act was due to the 
foresight of Governor Sir George Grey, who himself 
turned the first sod on March 31, 1859. Half 
the Government guarantee was secured in a very 
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peculiar way, viz., it was not to be charged to the 
general revenue of the colony, but to the revenue 
of the divisions most benefited by the line, that is, 
the Cape, Stellenbosch, and the Paarl. This 

rinciple has been largely adopted elsewhere in 
oreign countries, both in Europe and America, and 
seems to be a very sound and expedient one, and 
in some respects it is rather unfortunate that it 
was not given a more extended trial in South Africa, 
as it might have materially assisted in the develop- 
ment of subsidiary and local lines, though it was 
inapplicable to the trunk lines leading to the in- 
terior. In projecting this line from Cape Town to 
Wellington, only local wants and reasons were con- 
sulted; it ran through a rich agricultural and 
populous district which could readily support a 
railway service, irrespective of the development of 
interior trade or ulterior extensions, although when 
the latter came to be planned this line became the 
groundwork of the main trunk railway from the 
west to the interior. 
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The company who undertook the making of this 
line successfully completed the task of construction, 
and opened their 58 miles of railway for public 
traftic in November, 1863. The traffic on the line 
was excellent, and still continues to stand at the 
top of the list of South African Government rail- 
ways in this respect ; but the terms offered by the 
Cape Government when the policy of owning rail- 
ways was adopted, were so advantageous, that a sale 
of the company’s undertaking was negotiated, 
agreed to, and finally sanctioned by an Act of the 
Session of 1872, and the line passed into the hands 
of the Railway Department for 773,019/., or 
13,3281. per mile, as part of the projected trunk 
line to the interior. As a consequence of this, the 
separate liability of the divisions through which the 
line ran for half the guarantee, was rescinded by 
Act 19 of 1874, and the principle of that liability 
has so far never been again adopted in South 
Africa. 

Although the Cape Colony was the first to pro- 
ject railways in South Africa, to Natal belongs the 
honour of first actually using steam thereon for 
public traftic ; for a short line (two miles in length) 
from Durban to the wharves at the Point (Port 
Natal) was opened by a private company in 1860. 
Shortly after that the Government, for the purpose 
of bringing down stone to the harbour works, 
made a short extension of three miles up to the 
Umgheni River, and this was leased to the private 
company. The history of this private undertaking 
for the first ten or twelve years was by no means 
encouraging, as it did not pay. The colony of Natal 











in the meantime was quite as anxious to commence 
extensions on a larger scale towards the interior as 
the sister colony of the Cape, but it laboured under 
the disability of being a Crown colony, and had not 
a free hand in guiding its own railway policy. 
Many attempts were made to induce the Colonial 
Office to sanction the raising of a loan for these 
purposes, but all efforts were fruitless till the colony 
consented to contribute 200,000/. towards the Zulu 
war bill, and relieve the home Government to that 
extent from their liability. The only thing effected 
during the period ending 1877 was the purchase of 
the private line above mentioned. This for the last 
two or three years of its existence had become a 
most valuable property, and the example afforded 
by its success made the Natal Government anxious 
to acquire it as the starting point of their projected 
system. An Act, No. 6 of 1875, was passed 
authorising its purchase by arbitration, but a most 
unusual and unfair proviso was inserted into what 
was practically a compulsory sale, to the effect that 
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the price to be paid should not exceed 40,000. for 
the two miles. The actual commencement of the 
Government extensions did not take place till 1879, 
and will be considered in its proper place. A 
branch line to Wynberg was the next railway under- 
taken in the Western Province of the Cape, and 
was also the work of a privatecompany. The first 
sod was cut on August 14, 1861, and the whole 
length of six miles opened to public traffic on 
December 19, 1862. This branch commences with 
a junction at Salt River with the old Cape Town 
and Wellington Railway, and has been, as was 
originally intended, extended to Simonstown (the 
Imperial naval station in False Bay). The line was 
made partly to serve the requirements of the dis- 
tricts traversed, and partly for military and naval 
purposes. It was purchased by Government, under 
Act 8 of 1876, for 75,000/., or 12,5001. per mile, and 
has since been extended to Kalk Bay (nine miles in 
1882) and to Simonstown (five miles in 1890.) 

An extension of the Wellington line to Worcester 
(64 miles), with a branch to Malmesbury from 
D’Urban-road Junction (364 miles), was sanctioned 
by an Act in 1861, but nothing was done by the 
Cape Town and Wellington Railway Company under 
the Act beyond the execution of some heavy cut- 
tings in the Tulbagh Kloof (or Ghat), which were 
undertaken to provide employment for a number of 
navvies thrown out of work by the completion of 
the older lines. These works cost 42,000/., and 
were found to be only partly available for the ex- 
tension when it was undertaken on Government 
account, and the cost was charged to revenue by 





Act in 1870. Act 13 of 1873 re-authorised the ex- 
tension of the railway to Worcester, and the sum 
of 315,000/. was appropriated for this purpose 
(49221. per mile). Turning now to the Eastern 
Province of the Cape, we find that an Act was 
passed in 1862 for the construction of a line from 
Port Elizabeth to Grahamstown, but nothing 
was done under the authority of this Act. 
A company was incorporated in 1871 in Port 
Elizabeth, and obtained the concession for 
a railway from Zwaartkops to Uitenhage, 13 
miles in length; this company was formed by 
a few local merchants in Port Elizabeth ; they had 
plenty of capital at their command, and the under- 
taking, as experience has shown, was sound and 
remunerative, but they unfortunately made a 
bungle of the financing, and the Cape Government 
stepped in and took over the line before comple- 
tion for 63,760/., or 49041. per mile, in 1873. The 
timber for the bridges on this line, which was 
colonial, and improperly seasoned, had to be re- 
newed at once before the line was opened for 
traffic, at a cost of 13,0001. (or 1000. per mile). 
It is necessary to turn to Namaqualand for the 
next instance of private railway enterprise during 
our first period. The Port Nolloth Railway was 
constructed to connect the Cape Copper Mining 
Company’s mines at O’Okiep with the small har- 
bour at Port Nolloth. This railway was built for 
and by the company, and opened for traffic in 
January, 1876. For this purpose the following 
Acts were obtained : (1) in 1869, authorising the 
construction of 48 miles : (2) in 1871, for 12 miles 
more to Kookfontein ; (3) in 1873, for 38 miles to 
O’Okiep. Port Nolloth is 300 miles from Cape 
Town, communication being maintained by coast- 
ing steamer every ten days. The line is of a 
2 ft. 6 in. gauge (being the narrowest gauge 
adopted in South Africa, with the sole exception 
of the Beira Railway, which is 2 ft.). Locomo- 
tives were originally used, but scarcity of water 
and over-abundance of sand made their em- 
ployment so expensive and unsatisfactory that 
they have been abandoned, and the traffic is now 
worked by mules, assisted by gravitation on the 
downward journey. There is a missionary station 
at Steinkopf, near the end of the line, but a pas- 
senger carriage, running three times a week, amply 
serves the traffic. We may, however, rank this 
line as one of the best, if not the very best, paying 
railways in South Africa. 


(To be continued.) 





BEAM ENGINES FOR PADDLE 
STEAMERS. 

In the Transportation Building at the Chicago 
Exposition one can trace the changes which have 
taken place in the different means of locomotion 
for two or three hundred years past, and can form 
a forecast as to future development. Nowhere 
is this clearer than in the methods of marine pro- 
pulsion. The twin-screw is displacing the single 
screw, and the paddle-wheel giving place still 
more decidedly to the screw propeller; while in 
the method of propelling the paddles the beam 
engine is destined soon to pass away. One finds 
several services which were formerly carried on by 
paddle steamers having beam engines now conducted 
by screw steamships. The Bergen, Bremen, and 
Hamburg of the Hoboken Ferry Company are 
cases in point,* while several paddle steamers have 
now been fitted with other types of engines than 
that of which the ‘‘ walking beam” was such an 
attractive feature. It is true it required marvel- 
lously little attention ; but it was far from econo- 
mical. It can serve no purpose to sing a requiem 
—many of our American friends might claim that 
it is yet too soon for that. Certainly in this country 
the beam engine belongs to the past. It never 
gained any distinct hold on British favour, al- 
though admired by Scott Russell, but several 
engines of the type have been made in this country 
for service in foreign waters, and a record of 
modern engineering practice would not be complete 
without a reproduction, typical of the British de- 
sign. Messrs. Inglis some years ago made probably 
the most successful engines of the class; and one 
is illustrated on our two-page plate this week and on 
page 271. These we should have been glad to 
describe long ago ; but characteristic modesty on 
the part of Messrs. Inglis suggested excuses as 
frequently as we urged the claims of our readers. 








* See ENGINEERING, vol. liii., pages 223 and 253, 
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a departure. The cylinders, as shown on the front 
elevation, were inclined towards each other at the 
head, admitting of the piston-rods being connected 
to the one point on the forward end of the beam. 
This secured a perfectly balanced motion. In the 
engines of the Puritan already referred to, the 
cylinders are nearly vertical, and are connected at 
two points to the walking beam. 

The great difference in the size of the two engines 
—the Puritan’s indicate 7500 and the Honam’s only 


; 
. 





2900—militate against any reliable comparison | 
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of results, more especially as the former is worked | The reJative coal consumption results would be inte- 
under forced draught with Sturtevant fans, and has | resting, but they are not given in the case of the 
two superheaters utilising the waste gases before Puritan. In the Inglis boats fuel economy has 
they pass into the smoke-stack. It may benoted, how- | always been a marked feature. 

ever, that the indicated horse-power in the Puritan) The high-pressure cylinder of the Honam’s 
is at the rate of about 9 per square foot of grate | engines is 40 in. in diameter, with a stroke of 
area, while the power was 1 indicated horse-power | 10 ft., while the low-pressure cylinder is 72 in, 
to 34 square feet of heating surface; in the|in diameter, with a stroke of 9 ft. 10 in., the dif- 
Honam the results were 9.7 indicated horse-power ference in stroke being due to the inclination of the 
to 1 square foot of grate area, and 1 indicated |cylinders. Double-beat steam and exhaust valves 


horse-power to 2.73 square feet of heating surface, are provided, while the high-pressure cylinder 
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Particulars of Some Paddle Steamers with Beam Engines 
Constructed by Messrs. Inglis, Glasgow. 





“Pekin” & 
“Shanghai. 
*“ Honam.” 


| 
| 
| 


“TIchang.” 
** Hankow. 





Grosstonnage ..  ..  «» 8076 | 1781 | 3168 | 2800 
Length on load-water line ft. 292 | 242 | 308 | 270 
Breadth moulded .. 42; 386! 42) 38 


. os 
Depth moulded -. ft.in 15 112 6 16; 13 3 
Load draught a ie: ft. ll} = 10 | 11 10 0 
Deadweight capacit +. tons 920/| 695 | 875 643 
Measucement capacity in tons of | j 

40 ft... oe oe oe ..| 8668 | 1972 | 3800 2375 
Passenger accommodation, Euro | | | 

peans ee oe ee oo} ‘2 15| 18 13 
Passenger accommodation, | | 

Cninese, first class oo = we! | 6] | service 
Passenger accommodation, | | |{ only. 

Chinese, second class .. 164) 106 170 


.. knots} 13} 12} 123 
Diameter of cylinder .. in! 68 


Speed on trial 


| Forday- 
6, 18 —_ 
62| 72 { 

J 

( 





fe 
| | L.-P. 72 
ein ee ed end ns 
Indicated horse-power.. ..| 1450 | 1200 | 1840 | 2900 
Steam pressure ee = Ib. 27| 33 35 75 
Consumption of fuel at full power | 
per hour ee - cwt. 33 | 27 40 


| j 


is fitted with expansion valves. The surface con- 
denser is placed alongside the cylinders, as shown 
in the forward elevation, while the pumps are 
worked by a rod from the walking beam, as shown 
on the front elevation, The cooling surface is 5395 
square feet. The walking beam, which is con- 
structed in the same way as is usually adopted in 
American vessels, with cast-iron centre and forged 
steel strap, is 23 ft. in length, 11 ft. deep, and 
weighs 14 tone. The section of beam strap is 
7 in. by 9 in., and the main centre is 14 in. in dia- 
meter in the main bearings. The piston-rod is 
5} in. in diameter in the case of the high-pressure, 
and 7 in. in that of the low-pressure engine, and of 
steel, while the connecting-rod is 23 ft. long from 
centre to centre, and 13 in. indiameter. The crank- 
shaft is 174 in. indiameter. The paddle-wheels have 
feathering floats, and are entirely of steel. They 
are 21 ft. in diameter, and the floats are 15 ft. by 
4ft. These latter measurements are very unusual, 
and it would certainly be very interesting to know if 
the builders of some of the recent fast paddle 
steamers have gone so far as to reduce the diameter 
of their wheels to 2.1 times the stroke, or to 
increase the float area to 60 square feet. 

Steam is supplied from three double-ended 
boilers placed athwartships and fired from the 
wings. ‘These boilers are 14 ft. in diameter and 
14 ft. long, and have in all 18 furnaces. The grate 
area is 297 square feet, and the heating surface 
7939 square feet. They work at a pressure of 
75 Ib., and at 33 revolutions the engines developed 
2900 indicated horse-power. 

The steamer, which, with the engines working 
at this power, attained a speed of 16} knots, is 
270 ft. long, the breadth moulded being 38 ft., and 
the extreme breadth 72 ft. 6 in., the depth 
moulded 13 ft. 3 in., and the extreme 30 ft. 
The tonnage is 2800 tons. The sponsons, 
while supported in the usual way by beams and 
stays, the beams being 8 ft. apart, are carried 
round the entire ship. There are three decks. 
The lower deck, which is for cargo, is of steel, 
while the two above are of wood, the distance 
between each being 9 ft. The top deck is entirely 
reserved for promenading, and on the main deck 
there are large saloons. The Chinese saloon is 
abaft of the engines, and is 72 ft. long by 45 ft. 
mean width. Forward of the machinery are un- 
usually large state-rooms for European passengers. 
The dining saloon is forward on this deck. It 
is 44 ft. long by 36 ft. mean breadth, and is 
seated for twenty passengers. 








ROTARY SNOW PLOUGH. 

Amonc the striking novelties to the English visitor 
at the Columbian Exposition, are te snow ploughs ex- 
hibited in the Transportation Builijing. Probably in 
no European country, except Russia or Scandinavia, 
need a snow plough form a part ofa railroad equipment. 
The occasions when railway traffic is arrested, or even 
interfered with, in this country are comparatively rare, 
and under no circumstances have vast masses ob snow 
to be dealt with, as in the United States. In the 
north of Scotland, indeed, the more rigorous climate 
renders the mechanical clearing of the tracke more 
frequently necessary. America is the home of the 
snow plough, and the latest developments which are 
exhibited at Chicago, are, indeed, surprising and mas- 
sive machines. One of these we illustrate on page 267. 


It is shown by the Leslie Brothers Manufacturing 
Company, of Paterson, New Jersey, and is the out- 
come of various other and earlier patterns that showed 
their weak points by the stress of service. The per- 
spective view gives a good idea of the machine, 
which in use travels ahead of a train, and cuts its 
way through drifts of any height. It will be seen 
that externally it resembles a covered car, but with 
the addition of a formidable wheel surrounded by 
a casing and mounted at the front end of the car. 
Within the car, which is carried on two four-wheeled 
trucks, is the machinery for driving the wheel. Asa 
comparison with the present type, there is also shown 
the No. 1 ‘‘rotary” made by the same firm. This was 
put into service in January, 1887, on the Union Pacific 
Railway, and during that winter it ran 2930 miles, and 
cleared the tracks over that distance at a cost of 
16.9 cents, or about 84d., per mile; or, including the 
pushing engine attached to it, for 33.5 cents per mile. 
Up to April 1, 1893, this rotary No. 1 had cleared 
67,319 miles; its last work was in Echo Cajion on 
March 29 of this year, where the snow had filled the 
cuttings to an almost unprecedented depth; the 
machine was almost immediately after sent to Chicago 
for exhibition. The wheel in front of the car, and on 
which the efficiency of the snow plough depends, isabout 
10ft. in diameterand 40in. deep. To the cast-iron centre 
are bolted ten radial scoops, open on the front from the 
centre to the periphery. On each side of the scoop is 
hinged a cutting blade so arranged as to reverse auto- 
matically ; the capacity of each knife is such that it 
cuts suflicient snow to fill the scoop to which it is 
attached during one revolution of the wheel; by this 
means all choking of the machine isavoided. The wheel 
is inclosed in a circular casing rather larger than the dia- 
meter of the wheel, with a square hood above, the top 
of which is curved over as shown, to deflect the snow. 
At the top of the hood is an opening which can be 
closed on the right or left with a slide, operated from 
the inside of the car, so as to throw the stream of 
snow on one side or other of the track as may be 
desired. The boiler placed within the car is of the 
regular locomotive type, bolted to the frame of the 
machine, which consists of heavy J and channel irons ; 
there is considerable weight and solidity in this frame, 
rendered necessary by the heavy strains thrown upon 
it. The engines are also of the locomotive type, with 
a pair of horizontal cylinders bolted to the frame, 17 in. 
in diameter and 22 in. stroke. Power is transmitted to 
twocrank discs on the countershaft, on which is mounted 
a bevel pinion that gears into the bevel wheel on the 
main shaft carrying the wheel. Both shafts run in 
long bearings, and a thrust journal is fitted to the wheel- 
shaft. The trucks on which the snow plough is 
mounted are substantially of the ordinary American 
four-wheeled type; the front truck, however, has an 
extra frame for carrying an ice plough and flanger. 
The former protects the machine from being derailed 
by snow or ice adhering to the rails or ties. It is swung 
from the front of the extra frame in such a way that it 
can be lowered until the points of the two ice cutters 
and chisel edges it carries can be lowered to within } in. 
of the top of the rails, which are thus kept clear of 
ice. Any accumulation is removed by the flanger which 
is hung from the back of the extraframe. Both of 
these devices are operated by an air cylinder arranged 
with steam connections in case the supply of com- 
pressed air should fail; they are controlled from the car, 
and an indicator is provided to show whether they are 
up or down. The following are some of the principal 
dimensions of the snow plough which we illustrate : 
Distance from centre to centre of 
trucks ... = ae we ons 
Total wheel base 


15 ft. } in, 
Rigid wheel base 


19 ,, 11 
4 


Number of wheels os a ea 
Diameter of wheels _... Nae it 33 in. 
journals ... wee “ae 5},, 


Length of journals 

Diameter of axles 

Outside width of car ... 

Total length of car... ah a 
Height from rail to top of smoke 


bf. 
9 ft. 74 in. 


stack ... ss Ses a » BS, Sibi. 
Diameter of snow wheel _... co. ee ree 
Width of wheel... Ay ee sas CRE ve 
Number of scoo’ 10 


“ae af ie 
Projection of wheel shaft from face 





of car ... sk ate - » 4ft.9} in. 
Diameter of shaft to face of thrust 

bearing er sa op a 8} in. 
Diameter of shaft to face of cast- 

iron boss a se a a 8 in. 
Diameter of shaft at end C., 
Length of thrust bearing 6s 3 ft. 4 in. 
Diameter of wheel casing... es 10 ft. 
Extreme width of _,, ass -- 10 ft. Gin. 
Depth of casing from front of car .. Py a 
Height of casing from rail ... Pt. eg ee 
Projection of hood of casing from 

front of car . ; rer 
Type of boiler ... Belpaire 
Diameter a ee = sis 54 in. 
Thickness of plates ... ae am ae 
Length of firebox we sae ee 92 ,, 
Width “ es +s — 46 ,, 





Material of firebox and boiler ace Steel 
Number of tubes cas - we 171 
Outside diameter of tubes... aa 2 in. 
Length of tubes me Ses -- O80 10 in; 
Material ... mae me ae .. Iron B.W.G. 
Diameter of steam dome ... ae 30 in. 
Height ne a sg 463 ,, 
Number of cylinders ... aise 2 
Diameter os on ae day 17 in. 
Stroke ... ee ee 22 ,. 
Diameter of crank disc ve 2 ft. 9 in 

om countershaft ... ee 64 in. 
Pitch diameter of bevel pinion ... 30 ,, 
Number of teeth ms ies ws 22 
Pitch diameter of bevel wheel 49.63 in 
Number of teeth mes ies 39 
Class of brake ... . Westinghouse 

automatic 


As to the cost of working the snow plough a few 
words may be added, taken from an official report by 
the Union Pacific Railway Company of the service 
done during the month of February, 1887. The report 
refers to a less modern type of rotary machine than 
the one we illustrate : 


Rotary Snow Excavator : Dols. Dols. 
Engineer and fireman’s wages 270.20 
Fuel (58 tons)... a «os 21606 
Oil, tallow, and waste... «. 36.42 
Material ... ae sa woe, GAOL 
— 49263 


Pushing Locomotive : 
Engineer and fireman’s wages 184.20 


Fuel (111 tons) ... an 222.00 
Oil, tallow, and waste... 10.85 
Material ... eae — a 7.85 
Labour ... ee an -. 65.53 
—-— 490.43 
Total 40 “s ab 983.06 


During the month that this expense was incurred 
the machine cleared 293 miles of track, averaging a 
total cost of 33.5 cents, or less than 1s, 5d., per mile. 
We may add in conclusion that when desired the 
snow can be projected to a distance sufficient to 
clear ten or twelve tracks; it therefore finds con- 
siderable occupation in the station yards of American 
railways. 





TRIER’S DOUBLE ACTION STONE- 
DRESSING MACHINE. 

THE stone-dressing machine we illustrate on page 
259 is designed to act on two edges of a block simul- 
taneously, producing at their intersection perfect 
arrisses. The cutting tools are the well-known discs 
invented by Messrs. Brunton and Trier, which have 
superseded all others for this class of work. Two of 
them are employed, one having a horizontal and the 
other a vertical motion, the direction of cut being in 
all cases at right angles to the length of the stone. 
Each tool is mounted on a spindle in a holder, so 
arranged that it has an automatic motion at each end of 
its stroke, whereby the tool is putin position for cutting 
both in going and returning. The cuts are alternately 
roughing and finishing, the tool in travelling in one 
direction taking off the bulk of the stone that has to 
be removed, and in returning skimming off the re- 
mainder. These operations take place at two different 
levels, and in lines of which one is in advance of the 
other. The feed varies from 1 in. per minute for hard 
granite to 4 in. on hard sandstone, and takes place at 
the end of thecut. The depth of cut may be anything 
up to 1 in. 

The tool rests are carried backwards and forwards 
on the slides by connecting-rods worked from crank 
discs, which are themselves driven by spur gearing 
from the first motion shaft. The stroke of the crank- 
pins can be varied to suit the'size of block under treat- 
ment, and the two crank discs are so arranged rela- 
tively to each other that the tool-boxes never foul 
each other. The position of the tool-boxes can also 
be adjusted by screws, both horizontally and verti- 
cally. ~ 

The power required to drive the machine varies, 
according to the stone, from 3 to 6 horse-power. It 
will cut the hardest stones, such as granite, syenite, 
or hard limestones, as well as the softer kinds. The 
machines are made in three sizes to dress blocks of the 
following dimensions: (1) 12in. by 18 in. by 9 ft. ; 
(2) 24in. by 36 in. by 9 ft. ; (3) 36 in. by 48 in. by 
12ft. By having two tables the time lost in changing 
blocks can be reduced to a very small amount. Three 
driving worms are provided to gear into the worm 
rack shown, and by their aid the table can be 
run vompletely off the guides, and another table 
run on. 

It is claimed that this is the only machine pro- 
ducing surfaces superior to and closely resembling the 
best hand tooling, with straight tool marks at right 
angles to the length of the stone, as required by archi- 
tects. The finished stones are unplucked and unstunned 
and can be rubbed with great rapidity. The makers 
are Messrs. Brunton at Trier, 19, Great George- 





street, Westminster. 
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AUTOMATIC HEATING AND VENTILATING 
FREIGHT CAR. 

Nort only do many parts of the United States suffer 
from an extreme range of climate, varying from Arctic 
cold to tropical heat, but the country is so vast that a 
railway journey may begin in one extreme, and end a 
few days later in the other. The passenger takes this 
a3 a matter of course ; the human frame will bear very 
violent changes of temperature without much ill 
effect. But it is not the same with many varieties of 
food. Most perishable articles rapidly decay under 
excessive heat, and if they are to be transported for 
long distances in hot weather they must be artificially 
cooled. Hence there has arisen in America the refrige- 
rator car, in which beef and fish can be carried for 
thousands of miles without suffering any injury. So 
perfect is the system that meat can be deliveretl in 
New York in better condition if it be dressed in the 
western plains than if the beast be carried alive and 
slaughtered immediately at the journey’s end. All 
this we in England can readily understand, although 
the necessity for refrigerator cars has not yet grown 
sufficiently urgent here to lead to their introduction. 
But it will be news to many of our readers that 
heated cars are provided in the States for certain 
products. Early fruits and vegetables grown in the 
warm climate of Florida cannot bear exposure without 
injury to the freezing atmosphere of the north. If 
they are packed in the ordinary way, and despatched 
by train, the chances are that they will be frozen 
and spoilt in transit, to the great detriment of their 
quality. To meet this difficulty, the Eastman Car 
Company, of Boston and Chicago, construct automatic 
heating and ventilating freight cars, and are now 
showing them in the Columbian Exposition. As will 
be seen from the illustration on pages 262 and 263, the 
heat is furnished by a stove (Fig. 2) fed with petro- 
leum from a tank. This stove is below the level of 
the car floor (Fig. 4), and delivers its products of 
combustion into a stovepipe fitted between the frames, 
and finally rising above the car roof (Fig. 3), where it 
ends in a cowl. The stovepipe is inclosed within a 
second pipe, and the channel containing it is lined 
with asbestos and galvanised iron. The temperature 
is regulated by a thermostat comprising a Bourdon 
tube filled with kerosene oil. The whole car has double 
walls, separated by a space for hot air, and each wall 
is hollow to prevent conduction of heat through it. 
At the end of the car there is a wide space for the 
distribution of the warm air. The car is carried on 
two four-wheel trucks, and has a capacity of 50,000 1k. 





HEAVY PLATE SHEARS FOR CLYDE- 
BRIDGE STEEL WORKS. 

THE two engravings on page 266 illustrate a very 
powerful set of plate shears made by Messrs. Craig and 
Donald, of Johnstone, N.B., suitable for large steel 
works where the heaviest class of plates are rolled. 
The blades in this machine are 9 ft. 6 in. long, and 
the standards have 37 in. depth of gap, so that a plate 
6 ft. wide and of any length may be cut into two piecs 
of 3ft. wide. There is a clear distance between the 
standards of 6 ft. 6in. The machine is driven by two 


20-in. cylinder engines, and as there are no flywheels | 


the apron carrying the top blade can be stopped at any 
point by shutting off the steam where required, so that 
a long plate may with safety be passed between the 
standards and cut across at any part. This arrange- 
ment is also advantageous in cutting a rectangular 
plate of any length into two tapered plates suitable 
for scarphing in the case of shell plating. The plate 
is cut diagonally from the lower corner on the one end 
to the upper corner on the other. The great depth of 
gap provides for very wide plates of this description 
being dealt with. From shipbuilders, &c., tapered or 
scarphed plates are often called for, and in most plate 
mills, where the facilities for shearing are not as de- 
scribed above, a great waste is incurred through having 
to shear each plate from a rectangular plate instead of 
rolling the plate double the width of the broadest end 


of the tapered plate and cutting two tapered plates | 


from it. The saving in the production of such plates 
becomes a matter of great importance when much 
work of the kind requires to be done. This machine 


cuts with great ease a 1}-in. steel plate of the full | 
length that the blades will admit, but is sufficiently | 


powerful to cut up to 1#-in. steel plate. The gearing 
is all of Siemens-Martin cast steel, and is very massive. 
The total weight of the machine is about 90 tons. 
One of these machines, as described, was recently put 
down for the Clydebridge Steel Company, near Glas- 
gow, and has proved a thorough success. 





Tue Cunarp Steamer ‘‘Lucanra.” — The Cunard 
steamer Lucania has been redocked at Birkenhead in con- 
sequence of her taking a list when floating out of dry 
dock, and beyond the abrasion of a few feet of her paint 
at the turn of the bilge amidships, not the slightest 
appearance of damage has been found. The Cunard 
Company, being thus satisfied of the perfect condition of 
the vessel, have arranged to take her over from the bui'ders 
as soon as she undocks. There is, therefore, nothing what- 
ever to prevent her sailing to-morrow as already arranged. 





LOCOMOTIVES AT THE COLUMBIAN 
EXPOSITION. 

ON page 274 we publish perspective views of three 
of the eleven locomotives that form the magnificent 
exhibit of the Brooks Locomotive Works, Dunkirk, 
in the State of New York. They are all of normal 
gauge, and form part of an order to be delivered to an 
American railway company after the close of the Ex- 
hibition. As we propose to publish detailed drawings 
of one of the simple, and one of the compound Brooks 
engines exhibited, we shall content ourselves this week 
by adding a Table of some of the leading dimensions of 
the three engines of which we give illustrations. Of 
these Fig. 1 is a ten-wheeled passenger engine ; Fig. 2 
a six-wheeled switching or yard locomotive; and 
Fig. 3is an engine of the ‘‘ Mogul” type. 

Principal Dimensions of Three Locomotives Exhibited at 
the Columbian Exposition by the Brooks Locomotive 
_ Works, Dunkirk, New York. (See page 274.) 





— | Fig. 1. | Fig. 2. | Fig. 3. 
Engine. | 
Total weight in working! 
order... .._-‘Tb,| ~—:188,000 | 114,000 | 118 000 
Weight on driving wheels ,, 111,000 | 114,000 | 102,000 
‘ truck wheels ,, 27,000 _ 16,000 
Total length of wheel base .. 25 ft |10 ft. 8 in. |21 ft. 6in. 


Rigid wheel base 14ft.6in. |10,, 8,, 14 ft. 
Cylinders, &c. | 

Diameter of cylinders in. 19 19 19 

Stroke of piston “ a 26 26 24 

: Metallic, by 
Kind of piston packing C. C. Jerome, | Same Same 
Chicago 
Diameter of piston-rod _in, Rh | 3} 
1§ x 18} 1§ x 18} 


Size of steam ports .. os 1§ x 18} 
» exhaust ports e 3 xX 18} 3 x184| 3 x 18} 
Wheels, &e. 
Diameter of driving wheels in. 72 49 55 
ce truck wheels _,, 33 _ 30 
» driving axle jour 
8 8 8 


x a «< we 
Diameter of truck axle 


journal ee eo . im. 5} - 5} 
Diameter of main crankpin 
journals ‘ - @} 6} 6} 
Diameter of coupling - rod | 
journals... -- in| b5hand4} | 5hand5 5} 
Length of driving springs ,, £6 36 36 
Boiler, 





Belpaire type, | 
by Wellman 
Description of boiler.. Iron and Steel, - Same Same 
| Company, 
Thurlow, Pa. 
Inside diameter «es ee 60 58 58 
Material of barrel of boiler .. Steel | Steel Steel 
Thickness of plates .. in. 3 to § } tog } to: 
No. 11 B.W.G., 
f by Duquesne 
Material of tubes Tube Works Same Same 
Company, 
Pittsburg 
Number = “a iia 202 180 212 
Diameter ,, oe 2} 2} 2 
Distance between centre of 
tubes .. « ee §=s Ain. 31's 3h 243 
Length of tubes - -.| 18 ft.10in, 11 ft. Lin. 11 ft. 1 in. 
i firebox .. in. 114 98 98 
Widthof ,, caer 82 32. |) 82 
on water spaces round | 
firebox ae e- in. 34 to4 3} Ph 
Material of outer firebox 
sheet .. re a P Steel Steel Steel 
Thickness of plates in firebox 
aa aa ae. ae 3 to§ } tos 4 
Material of inside of firebox Steel Steel Steel 
Thickness of plate in fire- 
box .. “s ne 3 y's and 3 | ,', and? 
Thickness of tubeplates (fire- 
a <i ee i. } 4 
Thickness of tubeplates 
(smokebox) .. << wk § 3 § 
Size and number of crown 
plate stays .. ee --| 220atlin, 190atlin./190atlin. 
Working pressure .. Ib. 180 180 180 
Grate surface -. 8q. ft. 25.3 21.7 21.7 
Firebox heating surface ,, 352 144 134 
Tube = a ad 1646 1136 1232 
Total 2 ” 9° 1798 1280 1366 
Tender. 
Weight of tender empty Ib. 35,400 34,000 35,400 
a ag ar 84,600 69,730 84,600 
Number of wheels .. Eight Eight Eight 





Diameter ,, car 33 33 33 

Total wheel base... et — 10 ft. 6 in. — 
| Diameter and length of, 
| journals Ke ee | — — _ 
| Water capacity -. gals. 4000 3100 4000 
| Fuel capacity .. ++ tons, 8 5 8 





7-TON TRAVELLING JIB CRANE. 
Tue 7-ton travelling jib crane which we illustrate 
'on page 270 was constructed by the Yale and Towne 
‘Manufacturing Company, Stamford, Conn., U.S.A., 
and is now on view at Chicago Exposition. It hasa 
radius of 21 ft., and is designed to run on lines of 7-ft. 
;gauge. The jib can be raised and lowered by means 
of aseparate drum driven by a worm and wormwheel, 
| the wire rope running round a snatch block. The main 
drum is driven by spurwheel and pinion, and is fitted 
| with a powerful brake capable of sustaining the full 
|load. The cylinders are arranged at each side of the 
‘framing, the valves being driven by a cross-shaft from 
| eccentrics situated near the centre of the crankshaft. 
The turning motion is operated from a rear shaft driven 








On this rear shaft are two bevel wheels, either of 
which can be driven through a friction clutch. These 
wheels gear with a third bevel wheel on a short 
vertical shaft, from which motion is conveyed through 
spurwheels to a second vertical shaft carrying a pinion 
gearing with the large spur ring cast on the baseplate. 
The travelling wheels are worked by a vertical shaft 
passing down the crane-post, and gearing with a fore- 
and-aft shaft on the level of the axles. The vertical 
shaft is driven through the intermediary of a second 
short vertical shaft from a bevel wheel on the interme- 
diate shaft. The boiler is 4 ft. in diameter by 6 ft. 
Sin. high. It will be noticed that all the handles are 
conveniently grouped together. 





HARBOUR WORKS. 
To THe Eprror or ENGINEERING. 

Str,—In your issue of the 25th ult. you illustrate and 
describe the Bilbao breakwater works at present in 
course of construction. Those members of the engineer- 
ing profession who devote themselves more especially to 
marine works must, like myself, be exceedingly pleased 
to find such a detailed and well illustrated description of 
these ——— _works, showing fully the design, the 
method of execution, the plant employed, and the cost of 
the undertaking. 

On looking at the section of the breakwater, Fig. 2, on 
page 230 of your last week’s issue, I was astonished at 
the immense amount of material which is being swallowed 
up in this work. Per metre in length of the breakwater 
there is no less than 860 cubic metres of material (exclud- 
ing the parapet), and yet the total height from founda- 
tion to top (parapet excluded) is only 21 metres, so that 
were all the material put into the form of a rectangular 
cross-section of the height given (21 metres) it would have 
a width of not less than 41 metres, 

The design is the ordinary composite arrangement of 
assorted rubble from the foundation up to 6 metres below 
low-water level; from thence up to 1 metre above low- 
water level there are large concrete blocks of 60 and 100 





tons weight, with rubble filled in between their interstices, 
and from this level to the top it is concrete in mass faced 
with 10-ton concrete blocks. 

As you are well aware, I have lifted up my voice time 
after time against the continuance of this unsightly, un- 
reliable, unscientific, and extravagant system of construc- 
tion, and I think I shall be rendering a service to the 
engineering profession in pointing out the defects of this 
class of work whenever an opportunity presents itself. 

The accompanying figure shows a section of the Bilbao 
breakwater (taken Bs your last week’s issue), and on 
this section [ have shown, by means of the central por- 
tion etched crosswise, the section of monolithic work 
which would be ample for the under-water portion of the 
structure, instead of the immense mass of loose rubble 
and huge concrete blocks, as actually constructed. The 
central monolithic portion I have shown would be built 
of blocks of moderate weight, say 9 to 12 tons, and 
cemented together by neat Portland cement grouted intoa 
solid mass, founded on the top of a grouted rubble and 
shingle base below the level of the sea bottom, and ex- 
tending well beyond the width of the breakwater. The 
triangular portions on each side of the breakwater above 
the foundation would be of loose rubble to guard sgainst 
undermining action, should there be any at this depth, 
which I think hardly likely. 

I might point out that the St. Helier’s breakwater, 
Jersey, which I carried out, is somewhat higher from 
foundation to cope than the Bilbao one, and the width of 
the under-water portion, shown on the accompanyin 
figure(13 metres), is that which I adopted at Jersey, an 
with the most successful results. I might further remark 
that the St. Helier’s breakwater, like that of Bilbao, is 
exposed to the Atlantic, so that in this respect the cir- 
cumstances are further comparable. 

Now to deal with the details of the construction of the 
Bilbao work. For handling and depositing the 60 and 
100 ton blocks, expensive block-making plant, powerful 
travellers, and special depositing Ley are necessary, 
and likewise barges for depositing the rubble; all of 
which is in addition to the ordinary plant for constructing 
the monolithic superstructure on top of the 100-ton blocks. 

It is worthy of notice that this superstructure, which is 
subject to the full force of the waves, is faced with blocks 
of only 10 tons weight, whilst the engineers for the work 
have deemed it necessary to have blocks of 60 to 100 
tons weight below low water, where there will be less 
force of the sea to be resisted. I do not call in question 
in the slightest degree the adoption of the 10-ton blocks 
in the one case and the 60 to 100 ton blocks in the other, 
because the circumstances are different. 

The 10-ton blocks are all cemented together and to 
the concrete hearting, thus forming a solid mass, whilst 
the 60 to 100 ton blocks have each to depend on their 
own weight for resistance to displacement. 

What 1 do find fault with is the monolithic work com- 
mencing only above low-water level. Had the monolithic 
work been commenced at the foundation, then the whole 





from the crankshaft through an intermediate shaft. 


structure, not merely the facing, but likewise the hearting, 
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could have been constructed of { to 12 ton blocks, and 
the coat of the very onpenaive plant for constructing and 
depositing the 100-ton blocks, and the barges for deposit- 
ing the rubble, would have been saved ; and, further, an 
immense reduction in sectional area of the work would 
have been effected, as shown by the figure, 

The engineers of the Bilbao work have evidently not 
known how to construct monolithic work under water, 
or they would hardly have been responsible for the design 
now being carried out, 

I have already atated that the cubical contents per 
metre in length of the Bilbao breakwater (excluding the 
parapet) in 860 metres, but had monolithic work been 
carried out, as per the section etched crosswise, the con- 
tonta per metro in length would only have been 300 oubio 
metres, There would thus have been a reduction in 
quantity of about two-thirds, whilat the cost of the work 
would have been reduced to about one-half, As to main: 
tenance, the coat for auch of the monolithio structure 
would be practically ni/, which can hardly be hoped for 
from the rubble base and loose block atructure, 

Yours truly, 
Warren Ronent Kiniprix, M.L.0,K, 

3, Victoria-atreet, Westminster, August 28, 1803, 
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ENGINE VIBRATION, 
To tue Eprror or ENGINEERING, 

Sin,—With reference to your recent interesting article 
on the balancing of marine engines, and Mr, Yarrow’s 
experiment, I inclose a sketch of an arrangement of the 
reciprocating parts which would give a perfect balance, 

It is an old idea to balance by means of cranks oppo- 
site to one another, but the arrangement sketched may 
have some novel features, oo 

The reciprocating parts of each cylinder are moving in 
opposite directions, and the weights of the parts bein 
made equal, the stresses due to inertia are equal an 
oppositely directed. 





(For Description, see Page 269.) 


AT THE COLUMBIAN 


EXPOSITION. 
PANY, STAMFORD, CONN, 
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Beside the balancing effect, the friction of the crank- 
shaft bearings would be reduced, as the bearings would 
be relieved from all pressure due to the steam on the 
piston, 

Of course the objection to such an arrangement is the 
multiplication of parts and the exy ense of the crankshaft, 





This might be reduced by placing the centre lines of the 
two cylinders at right angles to one another, and coupling 
the connecting-rods into the same cranks. 

Balancing in a vertical direction by means of a revoly- 
ing weight, leaving the lateral stresses unbalanced, is 


of the engine is so objectionable, the absence of vibration 
could hardly be too dearly bought, 


Yours faithtely, 
W. H. Tozer, 


August 22, 1893, 


To THE Eprror OF ENGINEERING, 

Sir—I have read with great interest your article on 
engine vibration in ENGINEERING of August 11, I have 
previously made and gained experience which coincides 
pewey with those experiments made lately by Mr, 

‘arrow on a small engine indicating 1600 horse-power, 
and as Timagine that my experiments will of inte- 
rest to many of your readers, I will describe them as 
follows : 

One of the mail steamers belonging to the Austrian 
Lloyd's Steam Navigation Company had her old com- 
poms engines converted into triple-expansion engines, 
xy putting on each cylinder of the old compound engine 
a small high-pressure cylinder, as usually done, For- 
morly those engines ran 70 revolutions per minute, and 
it was intended to keep the same number of revolutions 
for the converted engine, and to keep also the same pro- 
peller. After the conversion of the engine was effected, it 
was found that when the engine reached the same number 
of revolutions as formerly, such terrific vibrations were 
set up that all the steam pipes and connections were in 
danger, and the scantlings forming the engine foundation 
were likely to be loosened. At the stern of the ship the 
vibration was so bad that no passenger could have slept 
in his berth. To obviate such a serious defect, a series 
of experiments was made, 

1. The engines were stayed by longitudinal and 
athwartship stays, but without any favourable results, 

2. 60 tons of cast iron were put under the engine founda- 
tion to give more resistance to the ship, which improved 
things a little, but not very much, Vibrations at the 
storn was just as as before. 

3. The two high-pressure piston valves were taken out, 
the boiler pressure was reduced to six atmospheres, and 








y using two valves to each cylinder, the inertia of the 
valves might be similarly balanced, 


only a partial solution of the difficulty. : 
Ter pleasure steamers, where the continual throbbing 


the engines run as before, compound, with the only dif- 
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advisability of fitting feed-water filters, and think with 
him that the proper position for them is on the suction 
side of the feed pump. The results we have obtained 
with filters so far confirm this opinion, but we also con- 
sider that it is impossible, even with the most efficient 
filter, to completely remove all the greasy matter, as we 
frequently find, even where great care has been taken, that 
a quantity of grease is found in the heater on its being 
opened out after a long run ; of course this would not be 
the case in a heater where the water and the steam used 
for heating it came in contact and mixed with each other. 
The importance of this question of feed heating, advo- 
cated by us for so many years, and only now generally 
admitted, will, we trust, be considered a sufficient excuse 
for again trespassing on your space. 
Yours faithfully, 
Joun KirKALpy, LimivEp. 
John Kirkaldy, Managing Director. 
40, West India Dock-road, London, August 28, 1893. 








CONGRESS OF HYGIENE. 

To THE EpiToR oF ENGINEERING. 
Sir,—I beg to ask you the favour kindly to insert the 
following publication in the next issue of your esteemed 


aper : 

“ It is well known that the next (the eighth) Interna- 
tional Congress of Hygiene and Demography will be held 
at Budapest in September of next year, under the high 
patronage of His Imperialand Royal Majesty. The prelimi- 
nary work isalready progressing very briskly. The vm 
subjects for the nineteenth (hygienic) and seventh (demo- 
graphic) sections being already selected, the referees for 
these papers have also been asked to receive them, and 
many of these gentlemen have already sent in their 
acceptance of these duties. The series of further questions 
will be arranged according to sections about the beginning 
of next month, and will then be sent out to the foreign 
scientists in order that the preliminary works for the 
scientific part of the Congress may, as nearly as possible, 
be completed before the beginning of autumn. 

The executive committee especially desire to realise as 
far as possible the decisions of the London Congress. 
Special international committees have been organised 
with regard to several decisions accepted at the London 
Congress ; they are at present oczupied with the solution 
of the various questions thus mooted. 

To England it will be of some special interest to know 
that one important decision was accepted at the in- 
stigation of the London Congress. This decision refers 
to the organisation of a separate section for tropical 
countries. The president of this special section will be 
Dr. Theodor Dicka, and the two secretaries will be Dr. 
Isambard Owen and Mr. 8S. Digby. These gentlemen 
kindly consented to accept these posts, and are now 
engaged arranging the programme of this section. 

The honorary presidents of the several sections will be 
elected by the executive committee as soon as the names 
of those foreign celebrities shall bs known who will take 
part in the Congress. 

After the termination of the Congress several excur- 
sions will be arranged, amongst which one will be to the 
Irongate on the lower Danube, to Belgrade, and to Con- 
stantinople, which, doubtless, will ts of some attrac- 
tion. 

I remain, Sir, yours obediently, 
C. Mutter, M.D. 
(Chief Secretary). 








THE UTILISATION OF SMALL COAL. 

: To THe Eprror or ENGINEERING. 

Sir,—In your article on the utilisation of small coal 
(page 248 of last issue) we find you refer to the Perret 
furnace, but make no mention of ours, although we have 
constructed and erected a larger number of dust-burning 
furnaces than any other firm. In South Wales, for burn- 
ing anthracite, we have fitted hundreds of boilers with 
most satisfactory results; these are dealing with the 
exact form of fuel to which you referred in your article, 
and do it in a way that leaves nothing to be desired, 
They meet the difficulty of utilising small coal, both 
anthracite and soft coal, with an efficiency that has 
never been equalled. 

We are, Sir, — truly, 
{ELDRUM BROTHERS. 
Atlantic Works, City-road, Manchester, 
August 29, 1893. 





NOTES FROM THE NORTH. 
Gtascow, Wednesday. 

Glasgow Pig-Iron Market.—In consequence of a pres- 
sure of sales of Scotch iron, the warrant market was dull 
last Thursday forenoon. About 6000 tons were sold, and 
the cash price dropped to 42s. 544, per ton. One iot of 
Scotch sold at 423. 94d. one month, with 1s. forfeit in 
buyer’s option. The market opened flat in the afternoon 
on the announcement of the bank rate being advanced to 
5 per cent., and business was done at 42s, 4d. per ton cash 
on Monday of this week. There was a recovery after- 
wards, however, on the announcement that eight blast 
furnaces had been damped down and two blown out, and 
up to 42s. 6d. cash was paid for Scotch ; but at the close 
there were sellers at 42s. 54d , which made the price un- 
changed from that at the opening in the morning. About 
10,000 or 12,000 tons were dealt in, including one or two 
lots at 42s, 9d. and 42s. 94d. one month, with 1s. forfeit 
in buyers’ option. Several thousand tons of Cleveland 
also changed hands, and the price dropped 1d. per ton. 
Cumberland hematite iron was done at 45s. 3d. a month 
for a small quantity. The settlement prices at the 
close were—Sootch iron, 423. 4}d. per ton ; Cleveland, 


35s. 3d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 453. and 43s. 3d. per ton. The market was 
somewhat irregular on Friday forenoon. At the opening 
the tone for Scotch was firm, and 42s. 7d. cash per ton 
was paid. Subsequently the price dropped to 423. 54d., 
but finally rallied to 42s. 64d. About 10,000 tons were 
sold. One or two lots of Cleveland were sold at 35s. 3d. 
per ton cash. A fair amount of business was done in 
Scotch iron in the afternoon, largely of an option charac- 
ter, however, 4000 tons having been done at 42s. 6d. a 
month, with 1s. forfeit in sellers’ option, and 2000 tons at 
42s. 44d. and 42s. 5d. this week with “plants.” The cash 
business was done at 42s. 64d. Monday and 42s. 6d. 
other days this week. Business was also done at 423, 54d. 
cash, and at the close sellers were quoting 42s. 64d., 
or the price current at the forenoon’s close. Including 
option business, fully 12,000 tons of iron changed hands. 
In Cleveland 1000 tons were dealt in at 35s. 34d. and 
35s. 4d. cash, and the price at the last was 14d. per ton 
better than in the forenoon. One lot of Cleveland hema- 
tite iron changed hands at 45s. 1d. cash. The closing 
settlement prices were—Scotch iron, 42s. 6d. per ton; 
Cleveland, 35s. 44d.; Cumberland and Middlesbrough 
hematite iron, 45s. and 43s. 14d. per ton respectively. 
Monday’s forenoon market was fairly active. Scotch 
iron was firmer, and was dealt in at 42s. 8d. and 42s. 7d. 
per ton, business leaving at the higher figure. Some 8000 
tons changed hands, including 3000 tons at 42s. 7d. one 
month, with 1s. forfeit in sellers’ option. A few thousand 
tons of Cleveland iron were sold at 35s. 54d. to 35s. 6d. per 
ton cash, and at 35s. 74d. to 35s. 8d. one month; and one or 
two lots of hematite iron were disposed of. In the after- 
noon the market was steady but quiet. For Scotch 
423. 7d. cash next day, and 423. 8d. Friday were done, 
also 42s. 6d. Friday, with a ‘‘plant.” Only some 5000 
tons were done, and at the close the cash price was un- 
changed from the morning. Nothing was done in Cleve- 
land or hematite irons, The settlement prices at the 
close were—Scotch iron, 423. _ per ton; Cleveland, 
35s. 6d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 45s. and 43s. 14d. perton. Only a moderate 
amount of Goslenes was done on Tuesday forencon. On 
the announcement that the Durham miners were not going 
tostrike, and that consequently the blast furnaces in the 
nortb of England will not be shut down, some sales were 
made, and the cash price of Scotch iron dropped to 
423. 5Dhd., recovering to 42s. 64d. per ton. About 8000 
tons were sold, a large number of the lots being of a 
forfeit character. One or two lots of Cleveland were sold, 
and the cash price fell 14d. per ton. Hematite irons re- 
mained unchanged. The market was steady at the 
opening in the afternoon at about 42s. 6d. cash for Scotch, 
but the tone became flatter later on. Scotch was idle, 
only a few thousand tons being dealt in; but the price 
fell to 42s. 5d. cash, with sellers over at that quotation— 
or 14d. per ton down from the morning. Business was 
also done at 42s. 74d. Friday with a call, and at 42s. 104d. 
one month, with 6d. forfeit in buyers’ option. Cleveland 
iron was in very active demand, between 8000 and 10,000 
tons being sold—one operator alone disposing of 6000 tons, 
The price was very flat, down to 35s. 14d. cash being 
done, with sellers at 35s. 2d., or 24d. back from the fore- 
noon. In addition to the cash transactions, dealing also 
took place at 35s. 14d, a month fixed, with 1s. forfeit in 
sellers’ option. At the close the settlement prices were— 
Scotch iron, 42s. 44d. per ton; Cleveland, 35s. 14d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 45s. and 43s. 14d. per ton. Business was very 
quiet in the market this forenoon, but the tone was 
steady on the whole. From 8000 to 10,000 tons of Scotch 
were sold, the cash price varying between 42s. 44d. and 
42s. hd. per ton. Some lots were sold at 42s. 4d. and 
42s. 44d. on Friday with a ‘‘ plant,” 42s, 54d. Friday with 
a call, and 42s. 3d. one month open with a “plant.” 
The market was very quiet in the afternoon until just 
about the close, when one dealer came in and 
bought 5000 tons, which stiffened the market, and 
sellers were asking 42s. 64d. at the finish, an ad- 
vance of 14d. per ton from the morning. Outside 
of this there was very little doing, but 1000 tons 
changed hands at 42s. 64d. and 42s. 7d. next week with a 
call. A few lots of Cleveland iron were dealt in, and the 
price also made 14d. of advance. The closing settlement 
prices were—Scotch iron, 42s. 6d. per ton ; Cleveland, 
35s. 3d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 45s. and 43s. lid. per ton. The following are 
some of the prices of No. 1 special brands of makers’ iron : 
Gartsherrie and Summerlee, 49s. per ton ; Calder, 49s. 6d.; 
Langloan, 54s. 6d.; Coltness, 56s.--the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardrossan) 
483. 6d. ; Shotts (shipped at Leith), 51s. ; Carron (shipped 
at Grangemouth), 53s. 6d. per ton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 5230 tons, 
as compared with 5124 tons in the corresponding week of 
last year. They included 650 tons for Canada, 405 tons 
for India, 150 tons for Australia, 170 tons for Italy, 450 
tons for Germany, 220 tons for Russia, 140 tons for 
Holland, 300 tons for China and Japan, smaller quanti- 
ties for other countries, and 3451 tons coastwise. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 336,780 tons, against 337,790 tons 
yesterday week, thus showing for the past week a reduc- 
tion amounting to 1010 tons. 


Scotch Blast Furnaces.—Some eighteen blast furnaces 
have been damped down during the past week or so, in 
consequence of the action of the miners. At the end of 
last week there were only forty-six furnaces in actual 
operation. The ironmasters are now in a position to put 
their coal on the market and get the benefit of the high 
prices that have lately been reached. 
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Sulphate of Ammonia.—Owing to the _ 
Pp 


many blast furnaces, the production of sulphate of 





ammonia has been considerably reduced, with the result 
that the price of the commodity has now run up to 15/. 5s. 
per ton, whereas the price a year ago was only 10/. 5s. per 
ton. The advance in price had already been in progress 
for some months, but a very marked impetus has just 
been given to the advance by the action of the iron- 
masters ; indeed, within the past few weeks, the price has 
been run up 2I. per ton. 


Shipbuilding Contracts.—It is probable that contracts 
for something like 40,000 tons of new shipping have been 
placed with Clyde shipbuilders during the past month; 
one rye gg? puts the amount at even 60,000 tons, and 
speaks of a ‘‘ boom” having again overtaken this branch 
of local trade. The more recent contracts include an 
order for a cargo and passenger steamer of 4500 tons, 
which is to be built by the London and Glasgow Ship- 
building and Engineering Company. Messrs. p. and W. 
Henderson and Co. have also secured an order for a screw 
steamer of about 3000 tons gross. 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 
_ The Heavy Trades.—Business in connection with the 
iron and steel trades has been reduced to a minimum by 
the dispute with the colliers. It is now certain that next 
week the majority of the blast furnaces in this district 
will have to be damped down, as supplies of coke are 
only available at extortionate prices. Forge pig is nomi- 
nally quoted at 42s. 6d., and foundry at 44s. 6d. ; but no 
new business is doing, and, in fact, the iron trade is 
rapidly approaching a deadlock. The majority of the 
mills are only running two or three days a week, and 
many of them have totally suspended operations. Some 
good orders for bar have recently come up from South 
Africa and Australia, but as they are at rates prevailing 
a month or six weeks ago, they have to be placed aside 
awaiting more favourable circumstances of production. 
Sheet rollers would be busier on better-class work, if they 
could accept the rates of a month ago, but they cannot. 
Best qualities of boiler plates are going well, and home 
buyers are paying the advances for immediate deliveries. 
There is a further lull in the demand for marine and rail- 
way material, as customers will not pay the revised rates, 
preferring to wait. Some of the tyre-makers have 
accepted a reduction of 5 ved cent. in their wages. Agents 
of Bessemer billets have cleared out stocks, but are taking 
few new orders, and no contracts at current quotation of 
5l. 17s. 6d. to 61. per ton. Crucible steel makers are 
very busy on best tool qualities for delivery to the United 
States, South Africa, and the mining countries of South 
America. Many of the manufactories in the old staple 
trades are closed until engine coal returns to a reasonable 
price. 


Rolling Mill Proprietors and the Situation.—The mem- 
bers of the Rolling Mill Proprietors’ Association have 
issued a circular in which they say: ‘‘ In consequence of 
the high prices which are now being charged for coal, and 
in view of the fact that the relling mills are being worked 
at a loss, we regret to have to inform you that either the 
mills must be set down or a higher charge made for rolling 
during the continuance of the strike. The rolling mill 
— are reluctant to adopt the former alternative, 

ut recommend their customers to give out as little work 
as possible until the coal dispute is settled ; meanwhile, 
in some measure to mitigate the loss consequent on the 
excessive price we have to pay for fuel, the association 
have resolved that until further notice the discounts will 
be as follows: Rods, 15 per cent. ; cast-steel sheets, net ; 
Bessemer steel sheets, 5 per cent. ; circulars, 15 per cent.” 


The Coal Crisis.—Until this week the men in this 
district have been very peaceable, and have expressed 
their intention of abiding by the decisions of the 
federation. In the meantime prices of coal are at ex- 
treme rates ; engine slack that was 6s. 6d. a month 
ago is now 13s. 6d., and 6s. to 8s. per ton is the 
average increase in the rates for house coal. North 
country coke agents are pressing business in this locality, 
but the commodity is only taken where it is absolutely 
necessary to continue operations. It is believed that 
when the dispute is settled it will be found a consider- 
able portion of the coal trade will have permanently left 
the district, 


National Association of Colliery Managers.—The annual 
— meeting of this body will be held in Sheffield on 

riday, September 1. The report of the council states 
that ‘‘the wide influence of the association may be 
gathered from the fact that it has now amongst its mem- 
bers colliery managers from Scotland, Northumberland, 
Durham, Yorkshire, Cumberland, North Wales, Lan- 
cashire, Cheshire, Derbyshire, Nottinghamshire, War- 
wickshire, Leicestershire, Staffordshire, Worcestershire, 
Gloucestershire, Monmouthshire, and South Wales. The 
effect of certain steps adopted in accordance with the 
committee’s suggestions is that the balance-sheet is the 
most favourable one that the council has ever issued. 
The council suggests to branches the desirability of co- 
operating with the technical education committee of the 
county council of their district in arranging for high- 
class lectures on mining subjects. One of the chief 
objects of the association is to improve the scientific and 
intellectual position of colliery managers, and the council 
is of opinion that lectures on mining problems by experts 
are most useful means to that end. The executive learn 
with pleasure the success which has attended these 
lectures in some districts, and strongly recommend the 
branches to approach their county councils at once with a 
view to arrange for such lectures during the winter. 
Happily familiarity with fatal accidents, which is the 
experience of various colliery managers, does not engender 
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that indifference to them which familiarity with less 
serious occurrences always does.” 


Facts from a Coalowner.—At the annual meeting this 
week of Messrs. Henry Briggs, Son, and Co., Limited, 
colliery proprietors, Mr. A. C. Briggs, managing director 
and chairman of the Yorkshire Coalowners’ Association, 
presided. In the course of an address he said they had a 
fleet of steamships which had run to Continental ports 
and found regular employment for miners until lately, 
when contracts terminated, and much of the trade was 
allowed to lapse because they could not compete in price. 
They had taken prices even as low as in 1888. It wasa 
question of closing those pits which got coal for export, 
or having wages reduced. There was a general depres- 
sion in the country, and they must take their share of it. 
If instead of seeking to assist the masters to keep up 
wages under existing circumstances, the colliers would 
prevent the sinking of a lot of new collieries that under- 
sold to get a connection, they would be taking a more 
practicable course. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the attendance 
on Change here was only small, and little business was 
done. Early in the day the tone of the market was fairly 
cheerful, and quotations were firm, but, later on, affairs 
eased somewhat. At the opening, sellers asked 353. 6d. 
for prompt f.o.b. delivery of No. 3 g.m.b. Cleveland pig 
iron, and reported that they were able to obtain this 
price. Transactions, however, were recorded at 353. 44d., 
and buyers were not inclined to pay more than the latter 
figure. No. 4 foundry was quoted 33s. 9d.; grey forge 
was in better request, and was generally quoted 32s. 9d. 
Inquiries for the last-mentioned quality were reported 
more numerous, and a good deal of it might have 
been sold at 32s. 6d., but sellers, as a rule, would 
not listen to such a price. Middlesbrough warrants 
opened 35s. 4d. cash buyers. By the close of the market 
buyers were very shy, and were not disposed to pay quite 
so much for pig iron as was realised inthe morning. On 
the other hand, sellers were firm, and were most unwilling 
to reduce their quotations. It was difficult to purchase 
prompt No. 3 under 35s, 44d. Middlesbrough warrants 
closed 35s. 1d. cash buyers. Notwithstanding the falling 
off in the demand from Sheffield and district, hematite 
pig iron keeps steady. Mixed numbers of makers’ east 
coast brands are still quoted 433. 6d., although some 
buyers state that they have done business at rather less 
than this figure. Spanish ore is quietish, freights being 
low. Rubio may be quoted 12s. 3d. to 12s. 6d. ex-ship 
Tees, To-day the market was steady, but No. 3 Cleve- 
land pig was said to be obtainable at 35s. 3d. prompt 
f.o.b. delivery. Middlesbrough warrants closed 353. 2d. 
cash buyers. 


Manufactured Iron and Steel.—A somewhat unsatisfac- 
tory account must again be given of these two important 
industries. Manufactured iron makers are badly off for 
work, and orders for steel material are by no means easily 
secured. (uotations have altered very little since we last 
reported ; but probably most firms would accept contracts 
at rather less than the present market rates. Common 
iron bars are quoted 4/. 17s. 6d.; best bars, 5/. 7s. 6d.; 
iron ship-plates, 4/. 153.; steel ship-plates, 5/. 2s. 6d.; 
iron ship-angles, 4. 12s. 6d.; and steel ship-angles, 
41. 15s.; all less 2} per cent. at works. Heavy sections of 
steel rails are quoted 3/. 15s, to 3/. 17s. 6d. net at makers’ 
works. 


The Fuel Trade.—Fuel generally is firm. The announce- 
ment that the Durham miners’ ballot has not resulted 
in the requisite majority in favour of a strike has given 
considerable satisfaction in trade circles here. It is still 
difficult to fix quotations for fuel, for they continue to 
vary a good deal. High rates, however, are asked, and 
whilst the output is very large a good demand is reported. 
Coke is dear. Few consumers here are as yet necessi- 
tated to buy, as they have contracts running on much 
cheaper terms than can at present be obtained. As much 
as 14s, 6d. has been asked for good blast-furnace coke 
delivered at works here. 





NOTES FROM THE SOUTH-WEST. 

Cardif.—The state of business affairs is just now so 
unsettled that it is difficult to give quotations for any de- 
scriptions of steam or house coal; but, upon the whole, 
prices of steam coal appear to be falling, while the value 
of the best households will be regulated by the daily sup- 
plies. There is not much doing at present in patent fuel. 
Coke, which has been in good demand, is extremely scarce, 
and those makers who had stocks in hand are realising 
good prices. The iron ore trade has ruled quiet. Opera- 
tions have been resumed at several collieries, and on 
Friday and Saturday several heavy trains of coal reached 
the Bute Docks. 


Water Supply of Pembroke.—An application to the 
Local Government Board from the Pembroke Town 
Council for permission to borrow 1280/. for works in con- 
nection with the water supply of Pembroke Dock has 
been refused, the inspector sent down having reported 
unfavourably. 


A Small Devonshire Railway.-—The directors of the 
Buckfastleigh, Totnes, and South Devon Railway report 
that the revenue for the half-year amounted to 3416/. 
After payment of all fixed and other charges, there was 
a balance of 2741. available for dividend, admitting of a 
distribution of 2 per cent. per annum upon the pre- 
ference shares. The Great Western Railway Company 
has declined to take over the line. The Great Western 


directors are complaining that the siding accommodation at 
the stations is insufficient to meet s traffic, and they 
are pressing the company to make large extensions, involv- 
ing an outlay of several thousand pounds.. The directors of 
the Buckfastleigh Company do not consider that it is 
responsible for this outlay. 


The ‘‘ Ferret”? and the ‘* Lynx.”—The Ferret and the 
Lynx, two of twenty torpedo-boat destroyers, which are 
to have a guaranteed speed of 27 knots per hour, are to be 
ready for trials at Devonport during the early part of the 
next year. Both these vessels are being built by Messrs. 
Laird Brothers, of Birkenhead. The Ferret is to be out 
of the contractors’ hands by February 20, and the Lynx 
by April 5. No. 97 torpedo-boat, which is one of ten now 
in course of construction, will be ready for transfer from 
the contractors to Devonport by the end of December. 


Milford Docks.—The directors report: ‘‘The business 
of the company exhibits steady progress. The steam- 
ship Spree left the dry dock at the end of April, and the 
directors hope the dock will be used by other vessels of 
the same line. With reference to the Canadian mail 
service mentioned in the last report, itis understood that 
the matter has been in abeyance in consequence of the 
absence of the Canadian Premier in Europe. The 
directors regret that they have not yet been able to give 
effect to an arrangement with the National Provident 
Institution for the purchase of the railway and pier, but 
negotiations are still pending with that object. The 
general manager reports the tonnage of vessels entering 
the docks during the half-year as 133,043, as against 
126,291 in 1892.” The earnings of the company for the 
half-year amount to 4995/., and the expenditure to 45831, 
leaving a profit of 412/. 


Gas at Bristol—At the half-yearly meeting of the 
Bristol Gas Company on the 24th ult. the maximum divi- 
dend was declared. The chairman said the sale of gas 
was three times as much as it was twenty years since, 
and the increase in the hire of gas stoves in the same 
period was nearly 25 per cent. 


Severn and Wye Railway.—The directors report that 
the serious depression in the Forest of Dean coal trade, 
which commenced early in 1892, became acute during 
the past half-year, and that the company’s revenue for 
that period is insufficient to discharge the interest on the 
debenture stocks. The prolonged labour difficulties in 
the Forest mining industry, which chiefly occasioned the 
depression referred to, have resulted in the stoppage of 
the principal house coal collieries. Mr. E. V. Ellis, of 
Gloucester, having obtained a judgment against the 
company in respect of unpaid debenture interest, pre- 
sented a petition to the High Court of Justice, in 
accordance with which an order has been made 
appointing the directors, managers, and the general 
manager and the secretary, receivers of the under- 
taking. The management of the line will, therefore, 
continue as hitherto, but all receipts and expendi- 
ture will be accounted for to the court, and the 
surplus will be distributed from time to time under its 
direction. The net revenue for the past half-year amounts 
to 5287/. ; and after deducting 689/. for rent charges and 
bank interest, there remains a balance of 4597/., equal to 
about 2? per cent. per annum on the debenture stock of 
the company, which bears interest at the rate of 4 per 
cent. per annum. It is intended, with the necessary 
authority of the court, tomake a distribution as early as 
practicable. 


The ‘‘ Halcyon” and the ‘* Harrier.”—The steamship 
Cragside, of Newcastle, arrived at Devonport on Mon- 
day, having on board the machinery and boilers for the 
Halcyon and the machinery for the Harrier, gunboats, 
now building at Devonport. The boilers for the Harrier, 
together with the machinery and boilers for the Hussar, 
are expected to arrive from the contractors, Messrs. 
Hawthorne and Leslie, in the course of a few weeks. 


East Usk Railway.—The tender of Messrs. Linton and 
Co., of Newport, which the directors of the Great 
Western Railway have accepted for the construction of 
the East Usk line, is for the road between Somerton 
Bridge and Cold Harbour Farm, a distance of about 
24 miles. For the present a single line of rails will be 
laid, but the bridge will be erected so as to provide for a 
double line if necessary. 


A Neu Ferryboat.—Messrs. Machlachlan, of Paisley, 
launched on Wednesday a double-ended steel paddle 
vessel, built to the order of the Cardiff and Penarth Steam 
Ferry Company. She is named the Kate. 


The Electric Light at Newport.—Mr. R. Hammond, 
author of ‘‘ Municipal Electricity Work,” has been ap- 
pointed consulting engineer to the Town Councils of New- 
port and Wakefield to carry out electric lighting work 
under provisional orders. Mr. Hammond, as a con- 
tractor, has erected electricity works at Dublin, Hastings, 
Eastbourne, Brighton, West Brompton, Madrid, Black- 
pool, Leeds, &c. 

The ‘‘ Renown.” —The contract for the a of the 
Renown line-of-battle ship has been secured by Messrs. 
Maudsley, Sons, and Field. The Renown, which is to be 
built at Pembroke, is a line-of-battle ship of 12,350 tons. 
Her bottom is to be sheathed with w and coppered- 
Her length will be 380ft., the same as vessels of the 
Ramillies class, but her breadth will be 72 ft., or 3 ft. less 
than the Ramillies. During this year 212,961/. will be 
spent on the vessel, of which 35,320/. will be for dockyard 
labour, 96,7502. for materials, 53,0007. for contract work, 
and 13,361/. for establishment and incidental charges. 
The armament of the Renown will consist of four 10-in. 
breechloading guns, ten 6-in. quick-firing guns, and 
twenty 6-pounder and 3-pounder Hotchkiss guns, besides 








machine guns and torpedoes. 





Water Supply of Newport.—Notwithstanding a few 
days’ rain during the last six or eight weeks, the condi- 
tion of the water supply of Newport is becoming serious. 
The present storage accommodation for the borough is 
262,000,000 gallons of water, divided as follows: Panty- 
reos reservoir, 144,000,000 gallons ; Yynysybro, 82,000,000 

lions ; and the subsidiary reservoir, 36,000,000 gallons. 

ut the amount of water in store is only 126,000,000 gal- 
lons. Possibly the autumn will bring with it heavier 
rains. 





Tue Fastest Pappite Boat In THE Wortp.—In re- 
ference to our note under this heading in our issue of 
August 11, the Société Cockerill point out that the speed 
of 22.16 knots obtained by the Leopold II. was the mean 
of a number of runs on the measured mile, whilst the 
ome of 22.2 knots attained by their boat the Marie 

enriette was the mean of four runs from Cloch to 
Cumbrae, over which the mean speed of the Leopold II. 
was 21.955, the runs being as follows : 


Number of 
Time. Knots. Revolutions. 
hr. min 
37 «6 22 10 
40 a7? o1.0 
37 «= 22 15 aoe 
37 3874 3180 51.75 


Samupa’s Sarpsuitpine YArD.—Some time ago we 
called attention to the fact that Messrs. Samuda Brothers 
had decided to discontinue work in their famous estab- 
lishment on the Thames, at Poplar (vol. lv., page 599), 
and now the whole of the plant is to be heed »- to the 
hammer. The event, as we then indicated, marks an 
important epoch in the _——- of Thames industries, 
which we then reviewed, as the firm was established 
some thirty-five years ago, and since then many vessels 
of all types, warships and merchantmen, have been 
constructed in the yard. The list includes eighteen 
warships for the British and foreign navies. The yard, 
which covers over six acres, was well equi ped, and the 
sale, which is to be conducted by Mr. Bradshaw Brown, 
Billiter-square Buildings, will last from Monday next 
until Friday, the catalogue including over 1300 lots, 





THe PostMAsteR-GENERAL ON MunicipaL TELE- 
PHONES.—An important question connected with tele- 
phonic extension was raised on Wednesday by a deputa- 
tion which waited upon the Postmaster-General in his 
private room at the House of Commons. Sir Charles 
Cameron, M.P., introduced the deputation, the leading 
members of the Glasgow Town Council, who asked that 
the corporation of that city should be allowed a licence to 
start a municipal telephone exchange. Mr. Provand, 
M.P., supported the views of the deputation. The 
Postmaster-General, in reply, said he would come to no 
decision adverse to municipal enterprise. The Govern- 
ment would not at all interfere with the freedom of 
municipal enterprise with regard to any matters it could 
legitimately control for the public interest. The tele- 
phone, however, was not a part of municipal business, 
but belonged to the telegraph system, which was conducted 
by the State. It was not confined to the municipal area 
like water, gas, or tramway works. In continuance of 
the policy of the late Government, he was now engaged 
in p georges. the trunk lines of the telephone system, 
and until that was completed it was impossible to con- 
sider the question raised by the present application. 
The movement might possibly develop into the Govern- 
ment’s taking over their entire management, but any 
step taken in advance in local districts would complicate 
matters. He was strongly in favour of further powers 
being given to the municipalities to manage affairs which 
were strictly municipal, but he could not enter into 
further details on the question raised by the deputation 
until the agreement as to the trunk telephone lines had 
been finally settled. , 





VENTILATING AND Heatinc.—Ventilating and heating 
systems are a byword for inefficiency, and probably 
always will be while people of different constitutions and 
temperaments congregate in the same building. A room 
which one man calls draughty is declared by another to 
be stuffy. But the principal reason is that most venti- 
lating arrangements are under very little control. They 
depend on the suction of heated columns of air, 
and this cannot be easily altered. When it is 
desired to have the ventilation really under control, 
@ more itive system must be adopted. For instance, 
in the Houses of Parliament air is pumped both by recip- 
rocating pumps and rotary fans into the chamber, being 
likewise cooled or warmed, as the case may be. At the 
Central Institute of City and Guilds of London in Exhi- 
hibition-road, a fan is used to distribute air through the 
building. At the Law Courts, also, there is an elaborate 
system of mechanical ventilation, which, however, often 
fails to satisfy our judges. In America, where systematic 
ye | of buildings is carried further than with us, the 
use of fans is extending, and one method adopted there 
with ee success is being introduced into this country 
by essrs. Charles Erith and Co., of 13, Little 

tinity-lane, London, E.C. In the buildings of the 
Knowles Loom Works, at Worcester, Massachusetts, 
the entire air, amounting to one and a half mil- 
lion cubic feet, is oe by this system every six 
minutes by a fan specially constructed to deliver large 
volumes against pressure, without allowing any to blow 
back through the centre. Where considerations of cost 
do not prevent its adoption, there is no doubt as to the 
desirability of mechanical ventilation. The spread of 
the public distribution of electric energy will greatly aid 
its introduction. 
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LOCOMOTIVES AT THE COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N.Y. 
(For Description, see Page 269.) 
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AGENTS FOR “ ENGINEERING.” 


Austria, Vienna: Lehmann and Wentzel, Kirntnerstrasse. 

Cars Town: Gordon and Gotch. 

EpinsurGH : John Menzies and Co., 12, Hanover-street. 

France, Paris: Boyveau and Chevillet, Librairie Etrangére, 22, 
Rue dela Banque; M. Em. Terquem, 31>is Boulevard Haussmann. 
Also for Advertisements, Agenve Havas, 8, Place de la Bourse. 
(See below.) % 

Gurmany, Berlin: Messrs. A. Asher and Co,, 5, Unter den Linden. 

Leipzig: F. A. Brockhaus. 
Mulhouse: H. Stuckelberger. 
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THE NAVY ESTIMATES. 
THE discussion on the Navy Estimates has been 
resumed in the House of Commons this week, and 
has followed the usual desultory course. There is 
nothing to which Parliament could more profitably 
turn attention—nothing more vital to the interests 
of the nation than the state of the Navy—but no 
subject is handled in a more lame and inconclusive 
fashion by our legislative and tax-imposing Chamber. 
We need not seek far for the reason of this; the 
explanation lies in the want of combined attack. 
The Admiralty is like a compact force in a strong 
citadel—that citadel being general indifference to 
naval matters—whilst the criticising members are 
like a disorganised levy, aimlessly hurling them- 
selves against the secure walls of the fortress. 

It is much to be regretted that there is no orga- 
nised naval party in the House; a party that would 
think nothing of political interests—so far as the 
Navy is concerned—but would simply strive for 
such things as would be for the prosperity of the 
fleet, as an engine of national defence; and 
not, be it remarked, either as a means of providing 
a profession for younger sons, of keeping private 
shipyards and engine shops employed, nor for the 
support of the working men and tradespeople of 
the dockyard towns. If these personal interests 
could be sunk, there would be the makings of a 
strong party in the House ; for there are numbers 
having a knowledge of all the elements which build 
up the service. The party would, of course, always 
be in opposition, and its members should be pledged 
never to accept ottice ; so, doubtless, after all, 
the idea is Utopian. Indeed, when we come to 
think deeper, the scheme bristles with difticulties. 
For instance, the dockyard members, whose poli- 
tical mission is simply to get all the work and the 
highest pay for dockyard hands, could never be ex- 
pected to support any measure which would im- 
prove the regulations as to contract-built vessels, 
and we should hardly find the admirals helping to 
improve the status of the engineering branch, if the 
proposals clashed with the interests of the executive 
officers. Yet these two things stand in the fore- 
most place of necessity in naval reform. Whatever 
may be the difficulties in the way of formation of 
an independent and conscientious naval party, it is 
certain that very little good will be done until some 
cohesion is effected between the units which now 
criticise—too often from the faddist point of view 
—the naval policy of whatever side happens to be 
in power. No wonder the House empties when 
the Naval Estimates come on. The fight is alto- 
gether too one-sided to be of interest ; the result 
is always a foregone conclusion. 

The discussion of this week was on the usual 
party lines. Lord George Hamilton made a long 
speech, the aim of which was to show how admir- 
ably the late First Lord of the Admiralty guided 
naval policy, whilst Sir U. Kay-Shuttleworth and 
the Chancellor of the Exchequer attempted to 
throw discredit on that which had been done 
during the previous Administration, and magnify 
their own wisdom in the conduct of affairs. From 
a lawyer’s point of view nothing could have been 
more admirable than much of the verbal fencing 
and quibbling, but to the single-minded Briton it 
is very sad to see the most vital interests of the 
country made the shuttlecock of party politics, 

The debate was opened on Monday last, August 
28, by Mr. Hanbury, upon the shipbuilding vote of 
1,797,000/. being brought forward. Mr. Hanbury 
made an excellent speech, which was a capital 
illustration of what we have advanced above; the 
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futility of attempting too much single-handed. We 





fully support what was said by the honourable 
member as to the meagre nature of the information 
given this yearon many points upon which the 
public should be informed. It is impossible to 
arrive at any definite conclusion from the official 
figures in regard to matters of cost, and in this way 
the great aim of Admiralty officials is reached to an 
extent almost cynical in its completeness. ‘‘ There 
ought to be proper means for making a fair com- 
parison between the cost of aship built in a dock- 
yard and the price of a similar ship built in a 
private yard,” said Mr. Hanbury, and the propo- 
sition is so evident that none can gainsay it ; and 
yet every obstacle is thrown in the way of such a 
comparison being made. Admiralty and dockyard 
officials seem never yet to have realised the fact 
that it is public money they have to spend, 
and that their salaries are paid by the nation 
at large. Excepting in cases where it would 
be giving an advantage to foreign Powers— 
at the possible expense, in case of war, of 
this country—there is no justification for secrecy. 
In spite of this the Admiralty and dockyards resent 
any effort to get particulars of cost, as if they were 
the directors of a private trading establishment ; 
indeed, they are far more reticent than most people 
engaged in commercial pursuits. There are, of 
course, difficulties in the way of making compari- 
son between the cost of production in a dockyard 
and in a private yard, the chief being ‘‘ establish- 
ment charges.” No one expects a public depart- 
ment to work with the same economy as a private 
business where the heads have the direct incentive 
of personal emolument. We know that the dock- 
yards are a national insurance—just as our whole 
Navy is—not necessary excepting as a provision in 
time of war. The public would make allowance for 
this, and at any rate we have aright to know what 
we pay a8 premium on our insurance. 

We would go further than Mr. Hanbury, and not 
only pit the Government establishments against 
private yards, but dockyard against dockyard. If 
half a dozen similar ships are to be built, they 
should be distributed amongst as many different 
establishments, Government or private, and the 
results compared. The proposal is, of course, 
far from novel, and there are, equally of course, 
several far from novel objections to it. The chief, 
in regard to the inter-dockyard competition, is 
that some of the dockyards are more favourably 
situated in regard to carrying out work than others. 
Thus at Portsmouth there is more concentration of 
offices than at Chatham ; but this is an argument 
that the offices should be remodelled. The plant 
and machinery in some yards are more efficient than 
in others, and the same reasoning applies here ; 
in fact, the chief argument in favour of the competi- 
tion system is that it would necessitate a clean 
sweep of much that is obsolete and inefticient—not 
to say deplorably rotten. It is the latter fact, 
however, which is the true obstacle to reform in 
this direction. Too many sleepy, obsolete, com- 
fortable ways and customs would have the disquiet- 
ing glare of publicity turned upon them, and the 
unnecessary would become painfully obvious. 
Happily for the unnecessary, the British public 
cares for none of these things at present ; nor will 
it until we have to put our naval resources to their 
ultimate use, when we shall find, at the cost of men 
and treasure, how lamentably deficient we are in 
our organisation. 

The Naval Defence Act occupied a good deal of 
attention during the debate. The subject was quite 
well thrashed out at the time the Act was passed, and 
all that can be added to what was then said is that 
the prognostications of evil then made regarding 
it, have not been fulfilled, but, on the contrary, it 
has resulted in good for the Navy. Lord George 
Hamilton in his speech showed how fallacious are 
many of the comparisons made between the navies 
of different nations. It is said that one country 
possesses so many first-class battleships and so 
many of the second class, but in many cases the 
first-class ships are first-class only in size, being 
unfit for that category in nearly all respects as to 
offensive and defensive powers. ‘‘Brassey’s Annual” 
gives England thirty-five first-class battleships, but 
many of these are very slow and have but an elemen- 
tary secondary armament—that important factor in 
the offensive power of a modern war vessel—whilst 
some have really obsolete muzzle-loaders. Lord 
George Hamilton would deduct thirteen vessels 
from this list of so-called “ first-class” battleships, 
namely, the five échélon turret ships Agamemnon, 
Ajax, Inflexible, Edinburgh, and Colossus. These 
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vessels are all very slow, and have no subsidiary 
armament. To these should be added the Devas- 
tation, Thunderer, Dreadnought, Neptune, Superb, 
Alexandra, and Téméraire. The sunken Victoria 
makes the thirteenth ship to be deducted from the 
original list. No one can question that the older 
ships above named could never hope to compete on 
anything like equal terms with the more modern 
vessels recently turned out, both in this country 
and abroad, but in making comparison it is 
necessary to see in what case the other side 
stands. The late First Lord has made the neces- 
sary inquiry, and he finds that only one ship 
—the Redoubtable— should be deducted from 
the French list of first-class battleships, leav- 
ing that country with a total of fifteen vessels 
worthy of the class. From the Russian list one 
ship also is taken—the Peter the Great—so that 
ten vessels remain. We thus see that, according to 
the amended list, Great Britain has after all but 22 
first-class line-of-battle ships against 25 of the two 
other Powers combined—and that they might be 
combined in line of battle we suppose no one doubts 
the possibility in light of recent developments. 
Lord George advised a supplementary estimate to 
oe funds for building a ship to replace the 

ictoria, and instanced the fact that he asked for 
money in a supplementary estimate when the 
Sultan was sunk. The Government, however, 
thinks there is no necessity for haste. It may be 
pointed out that had we gone to war with any 
naval Power, or combination of naval Powers, 
within the last few months, we should have 
started with what would have been equiva- 
lent to a serious defeat to the bad — the 
Victoria at the bottom of the Mediterranean, the 
Howe with her bottom ripped open from stem to 
stern, and the Camperdown unseaworthy from the 
damage to her bow. The placing of three first- 
class battleships out of action, without any damage 
received in return, would be the equivalent to our 
foes of a very satisfactory engagement. The work 
on the Howe should also form the subject of 
a supplementary estimate, as it is quite extra work, 
out of the category of ‘‘fair wear and tear,” but 
this proposal was also negatived by the authorities. 
As was said during the discussion, ‘‘ The Treasury 
had completely overmastered the Admiralty.” 

A point that was touched lightly upon during 
the debate, but one upon which more is likely to 
be heard before long, was the treatment of con- 
tractors by the Admiralty. Sir Edward Reed 
quoted some particulars of cost of cruisers—the 
figures also serve to illustrate what we have already 
said as to the difficulty of arriving at conclusions as 
to cost—-by which it was shown that three vessels 
of the Edgar class, built by private contract, cost 
respectively 334,000/. and 337,000. per ship, which 
was 30,000/. less than the Admiralty estimate. Two 
similar ships were built in the dockyards, and cost 
37,000/. more than the estimate. The Secretary to 
the AdmiraJty explained that the increase was due, 
first, to additions and improvements made to the 
ships during their construction, and, secondly, to 
increase of wages. The increase in wages was only 
40001. ; consequently 33,000/. had been spent in 
additions and improvements. ‘‘ These additions 
and improvements,” said Sir Edward, ‘‘ had been 
forced on the contractors, who had naturally ap- 
plied for some corresponding allowance. But the 
Admiralty had refused to give them more than a 
third of the sum they had themselves expended 
on additions and improvements, with the result 
that the contractors were, if not practically ruined, 
subjected to a loss of the most shameful kind.” In 
replying to this point, Sir U. Kay-Shuttleworth 
said that the extras ‘‘ were adjusted item by item 
on the basis of the prices asked for by the con- 
tractors.” 

We are not aware what value is to be attached 
to the latter statement, but it is evident that either 
it is grossly misleading or else Sir Edward Reed 
has been quite misinformed. No contractor would 
ask for prices for extras which would leave him 
with a heavy pecuniary loss, and we are forced to 
the conclusion that the ‘‘basis of adjustment,” 
referred to by the Financial Secretary, bore but a 
distant relation to the actual payment ; in fact, the 
phrase was a piece of that political jugglery which 
Government officials are so clever at putting into 
the mouths of Ministers for parliamentary use. 
Whatever may be the merits of the present case, 
however, we know that the Admiralty have of late 


the Board has used the enormous powers it re- 
serves to itself in a manner that is oppressive 
and unfair. We hear complaints on this score 
from some who were formerly the _ closest 
friends of the Admiralty, and amongst the most 
trusted of naval contractors. We are pre- 
cluded from giving instances, because con- 
tractors are naturally timid, and conversations on 
these points have to be regarded as confidential, 
but in the matter of ‘‘ extras” great injustice has 
been shown. These extras are forced on the con- 
tractor, and the Admiralty officials determine the 
prices paid. Unless contractors have entered into 
a sudden conspiracy to misrepresent facts, the sums 
allowed are now often quite inadequate to pay for 
the work and material. 

It will be a bad thing for the country if the 
Admiralty succeed in destroying the confidence of 
contractors, and the new departure seems likely to 
lead to this end. Agreements to supply articles 
are drawn in such a way that the department has 
quite despotic powers, and so long as the con- 
tractors felt that they could depend on the good 
faith of the department they were content it should 
be so, a tacit understanding being sufficient guaran- 
tee to protect them from injustice. That has been the 
tradition between the service and contractors for 
ages, but a new policy has arisen lately, and con- 
tractors have found that not only will the powers, 
hitherto justly exercised, be used for the purposes 
of extortion, but even finesse will be had recourse to 
to gain an advantage in settling a contract. Certain 
persons at Whitehall appear to act as if all con- 
tractors were dishonest, and to take advantage of 
them were a clever and creditable thing to do. 





THE RAILWAYS OF INDIA. 

Tne depression in trade, which has been experi- 
enced lately over such a widespread region, conse- 
quent on a great variety of causes, has affected 
India most adversely, owing in large measure to 
the difficulties of the silver problem, and it is sur- 
prising that the report of the Director-General of 
Railways for the year ended with March last does 
not indicate a greater falling-off in the financial 
return. The trade influence is sufficiently felt in 
the checking of the progress which has marked 
preceding years. A year ago Lieutenant-Colonel 
Sargeaunt, R.E., was able to indicate a net profit 
equal to 5.76 per cent. on the capital expenditure, 
which far exceeded the returns of most countries. 
For the year under review the return is 5.43 
per cent., so that the falling-off is but .33 per 
cent., due, as we shall presently show, to a 
decrease in the goods traffic—almost entirely in 
the export grain trade. Even greater economy 
hss been manifested in working ; the ratio of ex- 
penses to gross receipts has been 46.92 per 
cent., rather less than in the preceding year. 
The percentage return we have given, of course, 
represents the statistical result, being the one by 
which comparison may most properly be made with 
other countries, as, for instance, Britain, where the 
average return has decreased now to 3.85 per 
cent., while in the case of the Australian colonies 
from 3 to 4 per cent. is about the return. Unfor- 
tunately, however, the interest on a large propor- 
tion of the Indian railway stock has to be paid, not 
in the currency of the country, but in the currency 
of Britain—gold, and the depreciation of silver 
involves very heavy losses. During the year there 
was a very heavy fall in exchange, which makes 
the results still more unfavourable. The recent 
decision of the Government for the maintenance of 
the exchange value of the rupee at 1s. 4d. will 
assist matters ; but the railways will still be en- 
cumbered with the heavy rates of dividend on 
guaranteed stock. Under its contracts with guaran- 
teed railway companies the State has to pay interest 
at high guaranteed rates until the contracts ter- 
minate, and is consequently unable to obtain any 
advantage from the increasingly easy condition of 
the money market. The State could now raise 
money at 3 per cent. to pay off loans raised at high 
rates of interest, but the contracts compel them to 
continue to pay a mean rate of 4.8 percent. In- 
deed, owing to the fall in exchange, the amount 
remitted to England raised this to a sum equiva- 
lent to 7.6 per cent. on the total capital raised. 
These circumstances explain why the net revenue, 
equal to 5.43 per cent. on the capital, is insufficient, 
and that a further sum, equal to about ? per cent. 
on capital, is involved as loss, meeting the guaran- 





taken a very ill-advised attitude with regard :, 
contractors, and we have no hesitation in saying 


teed dividend, &c., in gold currency. After allow- ! 





ing for contributions for sinking funds which will 
redeem the capital at the expiry of the periods for 
which the annuities run, the apparent loss is 1354 
lakhs of rupees. It is not our purpose, however, 
to enter into any question associated with currency; 
it will be sufficient to consider some of the prin- 
cipal features of the year’s operations. 

Next to paying off the debt which now absorbs 
largesums annually for interest charges, a most satis- 
factory method of reducing the apparent loss will 
be the construction of railways, promising financial 
success, with capital raised on the easy terms now 
possible. The surplus earned will assist lines less 
favoured in raising capital. The practice of the 
Government is to expend annually in extensions 
about two and a half millions, and while this may 
not by some be considered sufficient, the regularity 
and consistency of the development is commend- 
able. Much depends upon the direction of the 
extensions, a subject to which we may refer at some 
future time; but it may be said generally that 
special attention has been given to the linking up 
of many small systems. The new mileage opened 
during the year, although considerably less than 
the previous year, is about the average of the past 
fifteen years, about 490 miles. More than one-half 
is on metre gauge. This brings the total mileage 
up to 18,042 miles, of which 10,345 miles is standard 
gauge. The average cost of single track for 
standard gauge is 125,256 rupees, while the metre 
gauge single track cost 63,256 rupees. The dif- 
ference is thus almost 100 per cent. The traffic 
is much greater on the standard gauge lines, 
due to the more populous, fertile, and industrial 
districts having the broader gauge. The net 
revenue is four times that on the metre lines, on 
which, too, a greater proportion of revenue is 
absorbed for expenses, but, as was shown in our 
analysis of the returns of the previous year,* it 
does not follow that the metre gauge lines are less 
efficient for their purpose, although this year the 
standard lines return a higher ratio of net earnings, 
5.47 to 5.26 in the case of the metre lines. The 
metre lines are most serviceable as feeders, which, 
doubtless, explains how, in the past thirteen years, 
while 2176 miles of rails have been laid on the 
standard gauge, 3720 miles have been laid on 
metre gauge. 

As has been indicated, the gross earnings show a 
decrease equal to 3.61 per cent., the receipts per 
mean mile open equalling 13,141 rupees, against 
14,110 rupees in the previous year. Ascan readily 
be imagined, there are great differences in the earn- 
ings of the various railways, but it is satisfactory to 
note the development over a period of years ex- 
perienced by all classes of railway, from the East 
Indian, on which the traffic per mile of line worked 
has doubled in thirty years. The same can be 
said for many of the other railways, while on some 
of the metre gauge lines, which do not date so far 
back, as in the case of the Rajputana, Jodhpore, 
Burmah, &c, the traffic has doubled in ten or 
fifteen years. Evidences, indeed, are afforded in 
all directions that the railways create the traffic. 
The fluctuations of a year or two are not of great 
importance when progress is steady over a period 
of years. In the earnings from passenger trains 
for the year there is practically little difference on 
the preceding year; there is a fractional increase 
on the number and total payments of passengers, 
but receipts incidental to the traffic make the net 
result a slight decrease, notwithstanding that there 
has been an increase in passenger train mileage. In 
each case, however, the differences are within 1 per 
cent. The passenger train earnings per mean mile 
open were 7210 rupees—in our currency about 4801. 
—or 3.19 rupees per passenger train mile. 

Turning now to goods traflic, the decrease in 
earnings is more decided, having been 5.34 per 
cent., although the goods actually dealt with made 
a slightly greater aggregate—1490 tons per mile 
open, or 4.79 rupees per goods train mileage. The 
ton mileage, however, was 4.63 per cent. less, the 
average haul having been 160? miles. It should 
be recalled that in the previous year there was an 
unusually large export traffic in wheat and seeds 
—-the decrease on the year is 885,903 tons—and the 
totals this year are, under the circumstances, 
favourable, and well above the average. Indeed, 
but for this decrease in grain, the tonnage of goods 
traffic would have been very great, for grain makes 
up 53 million tons out of the total of 18,874,000 
tons dealt with, and it contributes a third of the 
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goods earnings. Bombay, by the way, is very 
steadily absorbing the majority of the wheat export 
traffic, to the disadvantage principally of Calcutta. 
Coal, which comes next to grain, stands about the 
average, 2.88 million tons. Metals and oils show 
increases ; but the most remarkable difference is in 
the carriage of sugar, of which over 1 million tons 
have been carried, against 29,159 tons in the 
previous year. Other products show little change. 
The results per train mileage may be tabulated : 
Results per Train Mile in Rupees. 














Standard Gauge. Metre Gauge. 
1892.8. 1891-2. | 1892-3. | 1891-2. 
Earnings ..  ..| 4.23 4.39 3.03 | 3.01 
Expenses 1.93 1.98 1.52 | 1.58 
Net earnings .. 2.30 2.41 1.61 1.43 
| 





These results should be considered in conjunc- 
tion with the fact that the cost of the metre gauge 
lines is but half that of the standard lines. The 
standard line trains on the average carry 209 
passengers, each travelling 43.64 miles, while 
the metre train takes 230 passengers, each going 
40.43 miles. The case is reversed in the goods 


trains, where each standard train takes 140 tons, | h 


each ton going 178 miles, against 77.69 tons going 
131 miles. The rates do not differ much as between 
the two systems, although there is great variety. 
The lowest fare in some cases is #d. per mile, but 
usually 1d. to 14d. ; third-class fares range from 
1d. to 2}d. per mile ; second-class, 3d. to 44d. ; 
and the first-class from 6d. to 9d. Of the total 
number of passengers carried the two lowest classes 
constituted 97.37 per cent., the second-class 2.24 
per cent., and the first-class .39 per cent. of the 
whole. Goods rates vary so much that unless de- 
tails of the classification were given the figures 
would not be interesting, but it may be noted that 
food grains are carried for 1$d. to 3d. and 4d. per 
ton per mile, and coal at slightly cheaper rates. 

As to the expenses, the increasing use of Indian 
coal for fuel tends to economy. 875,000 tons out 
of the total of 1,080,000 tons of coal used last year 
was from Indian mines. In addition, of course, 
there was the native wood, patent fuel, &c. The 
following as to the working expenses per train 
mile may be interesting : 








— Standard.| Metre. | British. 
rupee rupee | d. 
Maintenance -50 37 5.19 
Locomotive .. ~ 64 53 8.31 
Carriages and wagons 17 ll | 2.98 
Traffic ne “ 32 25 9.71 
General 18 21 1.39 





We have given the British results for a normal 
year. Taking the rupee at 1s. 4d. value, it is seen 
that only in traftic charges can the Indian railways, 
even of metre gauge, claim a lower rate of expenses. 
The employment of native labour largely accounts 
for this item being less. Of the 17,000 employed 
only 4500 are now Europeans, the great majority 
of whom are on the main lines, while of East 
Indians there are 5807. 





MANCHESTER SHIP CANAL 
PROSPECTS. 

Tue shareholders of the Manchester Ship Canal 
have never met under more satisfactory auspices 
than they did at the half-yearly meeting on Mon- 
day. Lord Balfour of Burleigh, the arbiter on the 
claim of the London and North-Western and Great 
Western Railway Companies for compensation for 
the deviation of their lines, had awarded a sum 
equal to a fourth of the original claim. The total 
sum claimed was about 450,000/., and the canal 
company had even to deposit 383,713/. by agree- 
ment before possession of the old lines was granted. 
But now the total sum awarded is 100,6611., so that 
although probably 25,000/. of expenses have been 
incurred, the Canal Company have secured an ad- 
vantage by resorting to arbitration. The progress of 
the works during the half-year was decided, the 
drought having proved of great advantage. The Run- 
corn section, which involved the greatest difticulties 
from an engineering point of view, and was there- 
fore retained in the hands of the engineer instead 
of being let to contractors, has practically been com- 
pleted, so that now there is every prospect of navi- 
gation to Manchester being open in six months, and 
Lord Rosebery has been officially asked, as Foreign 





Secretary, to make the fact known throughout 
the world, so that goods may be shipped direct to 
Manchester against the opening of the canal. The 
canal as far as Saltport, a length of 11 miles, indeed, 
has been opened for some time. During the half- 
year 708,169 tons of merchandise traffic have been 
carried over the opened portion of the canal, as 
against 423,579 tons during the corresponding period 
in 1892. Saltport, indeed, has become a port of 
great importance, and already Lloyd’s have an 
agent there, while regular services are conducted 
to London and Glasgow for the transport of Man- 
chester products. One of the vessels carried 4000 
tons, the draught of water having been 21 ft., 
indicating a satisfactory depth of water at the 
entrance at Eastham. Of the traffic only 48,132 
tons was chargeable with tolls, the remainder 
being for the construction of the canal works, 
but this was sufficient to pay working expenses 
and leave a balance. Along the line of the canal 
establishments are being erected ; a pontoon dock 
300 ft. long and 70 ft. wide is already in the 
dock (see page 250 ante); graving docks are under 
construction, while ten dredgers are at work cutting 
the waterway and removing the dams. The finan- 
cial situation is settled, the needed funds having 
been provided by the Manchester Corporation, who 
ave now borrowed 44 millions for the scheme, 
while the cost of the important work carried out 
during the year has been within the estimates. 
The sales of plant not now required are realising 
good prices. There is, moreover, complete harmony 
between the corporation and the shareholders’ 
directors, so that there was cause for satisfaction 
at the meeting, which, however, was very properly 
blended with a due appreciation of the necessity 
for very careful action. 

The present state of the works justifies the ex- 
pectation that the canal will be open within the next 
half-year. It was at one time anticipated that the 
works at Runcorn would occupy two years, owing 
to the arrangements made with the Weaver Trustees 
to pass traffic through the canal docks; but the 
work has been carried forward so expeditiously 
that it was practically completed in fourteen 
months, and now water is let into the canal for 3} 
miles in front of Runcorn. This work involved the 
construction of heavy embankment, extending to 
2 miles, on ground reclaimed from the Mersey, and 
which passes from Weston Point past the old 
Runcorn Docks and under the great Runcorn 
Bridge. The canal thus divided from the estuary 
of the Mersey is being dredged to 26 ft. depth, but 
there is still a series of openings below Runcorn 
where sluices, &c., will subsequently be placed, in 
order to interrupt, as little as possible, the natural 
flow of water into the Mersey. The works at this 
point also included the construction of the Weston 
Mersey Lock (600 ft. long), of a lay-by with a depth 
of 12 ft., and of a swing bridge described, with 
others, in a series of articles on bridges in our 
previous volume. Foundations had to be made for 
an additional line in connection with a possible 
widening for accommodating the Scotch mail traffic 
of the London and North-Western Railway, accord- 
ing to agreement; but if the company do not 
apply for parliamentary powers to widen their line 
within three years, they must recoup the canal com- 
pany the cost of the foundations now being put in. 
The high-level road bridge near Latchford is almost 
completed, and the water let into the canal from 
Latchford to Warburton. The new aqueduct, 
carrying the Bridgewater Canal at Barton, and 
which is 1100 ft. long, weighing, when full of water, 
1400 tons, is about completed. From Barton 
to Manchester the work is nearly finished, and in 
other lengths the process of removing the old rail- 
ways and of excavating is proceeding. The directors, 
too, are making every effort to have the sewage pass- 
ing into the rivers tributary to the canal deodorised 
or purified. 

While thus pushing forward operations, the 
directors are strenuously endeavouring to insure 
a large measure of financial success from the open- 
ing. In the sale of surplus land the principle 
on which they are proceeding is to encourage works 
which will foster traffic. Thus a large sawmill is 
to be erected at Ellesmere Port, a co-operative soap 
work at Irlam, large frozen meat stores at Mode 
Wheel, pentoon and ship-repairing works at Elles- 
mere, and a pontoon and graving dock at Mode 
Wheel, where, also, large abattoirs are to be con- 
structed by the Manchester and Salford Corpora- 
tions. Other works are being negotiated for, while 
agreements are under consideration for the erection 





of warehouses by private enterprise. It is also 
proposed to encourage the construction of 1200 to 
1500 ton barges for transfer or storage of goods, a 
system which should commend itself, in view of 
the large number of canals in communication with 
the ship canal. Lord Egerton, the chairman 
of the company, is certainly confident of ulti- 
mate success. There is no question of the suit- 
ability of the proportions of the canal, and its 
great convenience, on which he enlarged at the 
meeting, and further of its being a great engi- 
neering undertaking which does credit to the 
ability and courage of Mr. Leader Williams; but 
merit is not always rewarded. His lordship urged 
that the population of the district contiguous to the 
canal, which, including only the area to and from 
which traffic is carted around Manchester, is put at 
two millions, must be fed, and he looked fora large 
import of foodstuffs, notably from Ireland, as well 
as raw material. But as Sir John Harwood pointed 
out, in a speech studiously moderate, a great part 
of the traffic would be taken from other places, and 
there would be a desperate fight for it, although 
he believed that the canal would win in the end, 
because the cost of transport by water is much 
cheaper than carriage by rail. It is well that this 
contest should be borne in mind, particularly in 
the arrangement of agreements for warehouses, 
&c.; for, after all, victory usually rests upon 
details. Financial differences which determine the 
choice of routes or of ports of discharge are not due 
so much to transport itself as to the little con- 
veniences and despatch which insure quick and 
economical discharge and loading. 





BRITISH COLONIES AT CHICAGO, 
II.—Cey1on. 

Great Briratn shines at the Columbian Expo- 
sition by the reflected light of her colonies, which 
have never before appeared to such advantage at 
any International Exposition. Some, it is true, 
have abstained altogether—a wise proceeding for 
any country not prepared to make a fully credit- 
able display ; but those which have taken part 
have covered themselves with credit, and have to 
some extent made good the deficiencies of the 
mother country. Prominent among all our pos- 
sessions are New South Wales and Canada, but 
that is because they are the most important and 
the richest. Relatively it is hard to judge who has 
done the best where all have done so well. In a 
recent issue we endeavoured to give an idea of the 
exhibit made by Cape Colony; to-day we propose to 
have something to say about the display of Ceylon. 

In July, 1891, Lord Knutsford, Secretary of 
State for the Colonies, informed the Governor of 
Ceylon that a Royal Commission had been 
appointed to look after the interests of Great 
Britain and her colonies at the Columbian 
Exposition, and suggested that if it was in- 
tended that the island should be represented, 
arrangements should be made direct with the 
Commission. A local committee of eight distin- 
guished residents was formed, and this committee 
decided that it would be preferable to maintain an 
independent position, while of course working in 
harmony with the Royal Commission. The Colonial 
Secretary approved this course, and the work of 
preparation was commenced. The persons chiefly 
interested in making a successful exhibit from 
Ceylon were the members of the Planters’ Associa- 
tion, their desire being to open up new markets 
for Ceylon tea in the United States. So far as 
can be judged, they will fully achieve this object, 
and reap an ample return on the money and trouble 
expended by them. In 1891 the Hon. J. J. Grin- 
linton, a member of the Legislative Council, was 
appointed as special Commissioner, and he was in- 
structed to go to Chicago in 1892 to make arrange- 
ments for space, &c., with the Executive of the 
Exposition. One result of Mr. Grinlinton’s visit 
was the allotment of about 28,000 equare feet in 
four different parts of the Exposition buildings and 
grounds, as follows : 


Sq. Ft. 
The Ceylon Pavilion 24,000 
Agricultural __,, 1,684 
Manufactures _,, 1,350 
Women’s Building 540 
27,574 


The Ceylon Pavilion is beautifully situated on 
the north side of the grounds, not far from the 
German Building, and facing the lake. Its design 
is simple, rectangular in plan, with a bold octagonal 
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rotunda in the centre, and entrances at the 
centre of each end and at front and back. The 
object of the architect in designing this pavilion 
was to introduce as much native work as possible. 
Accordingly, we find that the four stairways lead- 
ing to the main floor, which is raised 4 ft. above 
the ground, are in richly carved stone, copied or 
adapted from the ruins of temples that still mark 
the site of the ancient capital of Ceylon, and date 
from 545 b.c. to 1235 a.p. Passing through the 
handsomely carved portals, the visitor finds him- 
self in the main hall, the ceiling of which is 
supported by twenty-four elaborately carved 
pillars arranged in two tiers, the upper portion 
supporting the higher roof of the pavilion ; 
all of these columns, with their curious cross 
bracket capitals, are copied from the finest ex- 
amples of decorative work possessed by Ceylon. 
The ceiling of the pavilion is divided into panels of 
satinwood richly carved, and the inner faces of the 
walls are filled with paintings executed by native 
artists. Perhaps the most important feature of the 
court is the tea-room that is placed at the top of 
the central rotunda, access being obtained by a 
winding stairway, inclosed within a screen of very 
elaborately carved wood. This room, which com- 
mands beautiful views of the lake and grounds, has 
proved a great attraction to privileged visitors, and 
from it a general knowledge of the virtues of 
Ceylon tea has been distributed to all parts of the 
United States. The exterior of the building is 
framed in satinwood, and the steep tiled roofs are 
copied from classic Ceylonarchitecture. The cases 
within this characteristic building are of satinwood 
and ebony, and are crowded with the natural and 
manufactured products of the island, specimens of 
native art, &c. The architect of the pavilion is 
Mr. H. F. Tomalin, Public Works Department, 
Ceylon. The smaller courts—those inthe Agricul- 
tural, Manufactures, and Women’s Buildings— 
though, of course, much less ornate, are conceived 
and executed in the same spirit. 

We have said that the primary inducement to 
exhibit at Chicago was the wish to make known 
Ceylon tea in the United States; it followed 
naturally that everything should be made to reflect 
the importance of this growing industry. Even in 
this country few people realise how great has been 
the development of tea plantation in an island 
whose staple product we are accustomed to believe 
is coffee. As a matter of fact, however, this latter 
industry is in decadence, having been a few years 
since irreparably damaged by disease ; the conse- 
quence of this disaster was that coffee planters 
started on the cultivation of tea. The first imports 
were made to this country in 1873, when 23 lb. 
were sent over; in 1880 this had grown to 
162,575 lb.; in 1885 to 4,372,000 lb.; in 1890 to 
45,799,000 lb.; and in 1892 to 71,809,000 lb. At 
the present time no less than 265,000 acres are 
under tea cultivation, and it is worth noting that 
while the profitable limits of coffee cultivation are 
fixed between 2000 ft. and 5000 ft. above sea level, 
tea plants flourish from near sea level to 6000 ft. 
above it, the more delicate and lesser yields coming 
from the higher elevations. The crops vary from 
350 lb. to 700 lb. per acre, though this rises as high 
in some cases as 10001b. The climate appears 
especially favourable for tea cultivation, as the 
leaves are picked aJmost continuously at intervals 
of ten days. When brought to the factory it is 
spread thinly on shelvesand left to wither for twenty- 
four hours (or longer in wet weather), after which 
it is put on to rolling machines for a short time, 
and allowed to ferment in shallow trays for a few 
hours, The final process consists in exposing the 
fermented mass to a temperature of from 180 deg. 
to 240 deg. for about a quarter of an hour. After 
cooling, separation by means of screens assorts the 
tea into different qualities, and it is ready for pack- 
ing, an operation preceded by a second heating to 
150 deg. 

India and Ceylon have well-nigh driven China 
teas from the British market, and Ceylon may 
be proud of this comparatively new industry, which 
places her in the van of tea-producing countries, 
and assures for her a source of wealth not likely to 
be troubled by disastrous competition. The area 
of land placed under cultivation for this purpose is 
annually increasing, and it appears a moderate 
estimate to expect that within the next five years 
300,000 acres will be devoted to the production of 
at least 100 million pounds of tea, With the ex- 
ception of some 5 million pounds consumed in the 
island, all the rest must find a foreign market, and 








hitherto this has been attended with no difficulty. 
The following Table shows the proportions in which 
foreign countries purchase tea from Ceylon, and 
indicates great possibilities of increase in the near 
future : 





Countries. 1891. 1892. 
United Kingdom ... 63,744,987 64,815,075 
Austria sae oe 74,426 93,793 
Belgium ... bby os 85 605 
France... ie Sas 21,210 15,374 
Germany ... ted ane 92,291 123,077 
Holland ... Pos = 2,280 970 
Italy ssi = xs 4,649 4,279 
Russia... iss i 11,230 400 
Spain - kis is 16,995 13,380 
Sweden ... ae — 300 
Turkey ... Sas - 4,211 3,130 
India seh 7 ... 620,161 528,037 
Australia ... ee ... 8,210,598 5,166,154 
America ... re - 163,187 100,893 
Africa sie ‘me ea 70,828 64,728 
China ~ ve i 163,041 103, 988 
Singapore... a 63 3,618 11,381 
Mauritius... ae ies 68,783 89,617 
eT te Os 2,000 18,326 

Total a ... 68,274,420 71,153,657 


This very extensive industry gives employment 
to a large number of persons, probably not less 
than 200,000. Out of the three million of inhabi- 
tants of Ceylon, more than two millions are engaged 
in agriculture. Of other industries the principal 
are as follows : Small traders, 62,000 ; coir workers, 
64,000; carpenters, 46,000; fishermen, 25,000 ; 
jewellers, 19,000; carters, 58,000; plumbago 
miners, 8000 ; blacksmiths, 13,000; gem diggers, 
800. By the last census the nationalities were thus 
defined : 


Europeans one oy < ie 4,678 
Singhalese ; a “ .. 2,041,158 
Burghers ... oa ae ap a 21,231 
Tamils... we = ae ve 723,853 
Moormen... oe Sa bi 5a 197,166 
Malays ... ss = sek sie 10,133 
Veddahs ... 7” ra 1,229 


The Europeans are chiefly English. The Sin- 
ghalese and the Veddahs form that part of the 
population peculiar to Ceylon. The former are 
of Aryan race, from the north of India, the con- 
nection between these remote places being proved 
by monuments dating from 250 B.c., and by Indian 
literature still more remote. The Tamils occupy 
chiefly the northern part of the island, and area 
distinct race, coming from Southern India, 
which still furnishes a large number of immi- 
grants. The Moormen are of Arab stock, and 
in Ceylon, as in Southern India, control a 
large part of the local trade, but live quite 
distinct from the other races, following their own 
customs, religion, and laws. The Malays are 
chiefly descended from transient dwellers on the 
island coming from the Malay Peninsula. The 
Burghers are alsoa race apart. They come from the 
Portuguese, who owned the island from about 1500 
to 1650, and from the Dutch, who succeeded them 
and remained in possession till near the end of the 
last century, when it became the property of this 
country. Of course the Burghers, with but few 
exceptions, claim Singhalese as well as European 
ancestors. These three millions of very mixed in- 
habitants live in a country richly endowed by 
nature. The island has an area of 25,333 squaremiles, 
of which about one-sixth is mountainous country, 
attaining a maximum height of 8296 ft. The famous 
Adam’s Peak is the fifth in altitude of the moun- 
tains of Ceylon. Most of these mountains are 
wooded to the summit. Rivers are not numerous, 
and carry but little water in the dry season ; the 
most important is the Mahaweli-ganga, the Ganges 
of Ptolemy, which has a main stream of 150 miles 
and drains one-sixth of the island. The heat is 
not excessive, and almost any variety of climate 
can be found between the sea level and the moun- 
tain tops. The rainfall has a great range, from 
about 35 in. in some parts of the island to 228 in. 
in others. The rate of mortality in the towns 
ranges from 1.6 to 4 per cent. In the Ceylon 
Pavilion at Chicago the physical and ethnographical 
features of the country are admirably illustrated by 
maps and diagrams prepared by native exhibitors, 
and by life-sized models of the different native 
races. The mineral resources are also shown by a 
large collection of specimens. Minerals in Ceylon 
are very numerous, but only a few are found in 
paying quantities. Iron is abundant, but coal does 
not exist. Gold, platinum, cobalt, tin, copper, 
&c., are also found, but not in paying quantities. 
Plumbago in splendid quality is obtained in quan- 








tities large enough to add sensibly to the revenue 
of the country. Gems are abundant, though few 
are found of great size and perfection. They are 
chiefly sapphires, rubies, zircon, amethyst, cat’s- 
eye, moonstones, garnets, &c. The pearl fisheries 
of Ceylon have long been famous. 

As we have already said, more than two millions 
of the three million inhabitants are occupied in 
agriculture. Rice forms the staple food of the 
population, and the cultivation of paddy, from 
which the rice is produced, gives occupation to a 
large proportion. There are no less than sixty 
different kinds of paddy cultivated, one of which 
is grown on non-irrigated land, and a few varieties 
are grown with tank irrigation. The remainder all 
require swampy land, which can be submerged by 
irrigation canals for some weeks, until the surface 
has become quite free from weeds. Theseed mean- 
time is spread on the ground and allowed to germi- 
nate, and after a succession of soakings it is in a con- 
dition to be sown. The field is then drained and 
smoothed, and the germinated seed is spread broad- 
cast ; after a delay of seven days the water is ad- 
mitted, and the field is kept submerged until the 
grain ripens, attention being paid during the two 
or three months occupied, to careful weeding. 
When nearly ripe, the water is again withdrawn 
and the harvest takes place. The various pro- 
cesses are well illustrated in the Ceylon Pavilion. 
So also are the industries connected with the palm 
tree, of which several varieties are of great import- 
ance. The kitul palm yields sugar and toddy, a 
favourite intoxicating drink, obtained from the sap 
flowing from the excised flower stalk. As much as 
two gallons of sap is thus obtained from a single 
stalk in twenty-four hours. After filtration and 
boiling the sap crystallises into the native sugar ; 
about six million cakes, or 893 tons, of this product 
are made and sold in the island. The wood of the 
kitul palm is used for construction, and especially 
for irrigation flumes. Brush fibres are also manu- 
factured from this palm. The areca palm is very 
largely cultivated for the nuts it produces, and of 
which about 6000 tons are exported annually ; the 
wood of this palm is also used in building. 
Rattans, aloes, and hemp are the other agricultural 
staples of the island. These are illustrated at 
the Exposition by raw products and manufactured 
articles in great variety. 

As with other Crown colonies, the Governor of 
the island, aided by the Executive and Legislative 
Councils, makes and administers the laws, which are 
subject to the approval of the Crown. The Execu- 
tive Council consists of five of the principal Govern- 
ment officers. The Legislative Council is composed 
of the Executive, four other Government officers, 
and eight unofficial members chosen by the 
Governor. A very complete system of native village 
councils has established the principle of self- 
government. Public education has been largely 
developed in the colony, under the aid of a Govern- 
ment grant and with the co-operation of various 
missionary societies, no less than 154,000 children 
being regularly instructed. 

No one can examine the various exhibits of this 
interesting colony without receiving the impression 
that its prosperity is great and steadily increasing 
under Britishrule. We believe, as we have already 
said, that the planters of Ceylon will be well repaid 
for their enterprise, and will establish large and 
profitable business relations with the United States. 
And we are quite sure that they could not have 
intrusted their interests to a commissioner better 
adapted in all respects to protect and promote 
them, than the Hon. J. J. Grinlinton. 





A NON-ARCING LIGHTNING 
ARRESTER. 

Mr. AtexanpER J. Wurts has done good 
service for the protection of electric lighting and 
electric power stations by his lightning arrester. 
In a heavy thunderstorm there is always the possi- 
bility of the discharge finding its way through the 
line to the dynamo and injuring some vital part. 
Many devices have been designed to protect various 
installations against this danger; the extensive 
experience of the Westinghouse Company, of Pitts- 
burgh, favours that introduced by Mr. Wurts. 

It is plain that an efticient lightning arrester 
must (1) afford a ready passage to earth for the dis- 
charge, and (2) it must prevent the dynamo from 
short-circuiting itself on the passage of the flash. 

Mr. Wurts’ arrangement is shown in Fig. 1, 
where seven cylinders of his alloy are arranged 
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vertically and at a very short distance apart, thus 
forming six air-gaps. The number of cylinders in 
an arrester depends upon the character of the 
circuit for which it is constructed. The cylinders 
are usually 1 in. in diameter, 3in. long, the in- 
terval being 3}; in. 

The diagram, Fig. 2, shows the dynamo ter- 
minals connected to the extreme cylinders, whilst 
the middle one is put to earth. One arrester, 
therefore, serves to protect both sides of the cir- 
cuit. When the line becomes charged, sparks leap 
across the air-gaps on both sides the grounded 
cylinder, through which the discharge is harmlessly 
conducted to earth. As the cylinders are massive, 
there is no danger of their being burnt out ; and, 
moreover, as the alloy used will not maintain an 
arc, it follows that the heavy current which may be 
developed will not follow in the path of the dis- 
charge, and the dynamo cannot short-circuit itself 
for any appreciable length of time. The surfaces 
of the cylinders being roughened, there are hundreds 
of confronting points to facilitate the discharge. 
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The action of the arrester is easily illustrated by | 
passing the discharge from a Leyden battery | 
through it, when bluish sparks are seen correspond- 
ing to the air-gaps. | 

The following test has also been made. An | 
arrester similar to that shown in Fig. 1 was placed | 
in circuit with a dynamo. Six of the air-gaps| 
were bridged over with a thin piece of tinfoil. On| 
closing the switch, often only one bright spark was | 
seen, the strips of tinfoil remaining intact, thus 
showing how very rapidly the short circuit was 
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interrupted. Had any other than a non-arcing | 
metal been used, it is evident that the machine | 
would run serious risk of being completely de- | 
stroyed. | 

This arrester is substantially made; and as it) 
contains no moving parts, no coils to offer any | 
impedance to the passage of the discharge, it re-_ 
quires no adjustment and no special attention. | 
During the past year more than 2000 have been in | 
use in various parts of the United States, their 
performance giving everywhere great satisfaction. 
Several instances are recorded in which the light- | 
ning sparked incessantly across the cylinders with- 
out damaging the arresters or even interrupting 
the service. 

Experience shows, however, that in cases of | 
excessive discharges a division may occur at the 
station arrester, a part going through the air-gap 
and the rest through the dynamo. ‘This leads to’ 


the conclusion that long lines must be further pro- 
vided with their own arrester. 


When this is done, 






no severe strain will ever be put upon the station 
arrester, and the dynamos and transformers will be 
perfectly safe. Of course, it is assumed that good 
earth connection is made by as short and direct a 
line as possible. 

Electric railway circuits are also very liable to 
injury from lightning discharges. This arises from 
the fact that the trolley line is directly exposed to 
the influence of the electrically disturbed atmo- 
sphere. It istrue that one pole of the dynamo and 
also of the motor is grounded (see Fig. 3). At first 
it might seem that this arrangement would be sufti- 
cient to carry off any charge that might prejudi- 
cially affect the working conditions of the line ; but 
itis found in practice that the field coils and arma- 
ture coils of the dynamo offer some considerable 
impedance to discharges of an oscillatory and high 
frequency character, as lightning flashes are known 
to be, the result being a remarkable tendency to 
‘* side-flash’’ to the frame of the machine, thus 
breaking down the insulation and disabling the 
dynamo. 
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To provide against these dangers, the Westing- 
house Company have devised the ‘‘keystone 
arrester” shown in Fig. 4. By comparing Figs. 3 
and 4, it will be seen that the path of the discharge 
will be from the line across the air-gap of the 
arrester, and thence to earth. In leaping across 
this air-space, sufficient heat is produced to expand 
the air inclosed within the chamber, and thus 
violently to blow out the two carbon rods or arms 
(shown as black heavy lines) passing through the 
marble sides of the apparatus. As the carbon tips 
separate from the carbon blocks, against which they 
slightly press, two new arcs are formed, which 
further increase the suddenness and violence of the 
expansion of the air within the chamber. The arms 
are thus driven out into the position shown by the 
dotted lines (Fig. 4), thereby breaking the circuit 
and protecting the machines. The arms strike a 
horizontal bumper and fall back at once into their 
normal position, the arrester being then ready for 
further discharges. 

The action of the apparatus is instantaneous as 
a pistol shot ; the duration of the discharge is prac- 
tically inappreciable, and the time during which 
the dynamo is short-circuited is infinitesimal, and 
hence no damage can ensue. In a recent trial the 
entire power-house of one of the large electric 
railway companies of New York was short-circuited 
through this arrester, and the circuit was inter- 
rupted so promptly that no spark whatever could 
be noticed at the brushes of the generators. 

The arresters used by the Westinghouse Com- 





pany depend for their electric efficiency on the 
complete absence of all coils of wire. It is ad- 
mitted that rapidly oscillating discharges are im- 
peded not only by the ohmic resistance of the con- 
ductor through which they pass, but also and chiefly 
by its self-induction. These arresters offer a simple 
and direct path to earth for the disruptive dis- 
charge, and the mechanical arrangements are so 
determined as to operate with promptness and 
certainty, thereby offering protection to the gene- 
rating machinery. 








NOTES. 
Tue NortH Sea-Battic CaNnat. 

THE approaching completion of the North Sea- 
Baltic Canal (the canal will, no doubt, be opened, 
according to the original plan, in 1895) has caused 
quite a number of important engineering under- 
takings to be taken in hand, or, at any rate, 
seriously projected. The Copenhagen free harbour, 
which will entail an expenditure of about 1,000,000/., 
must be classed among these, and at Dantzic the 
building of a free harbour is now under discussion. 
In Sweden the Malm will be materially extended, 
and other schemes have also been to the fore. 
Liibeck has extended her quay acccommodation ; 
and the Trave-Elbe Canal will, no doubt, soon be 
commenced. Pillau and Kénigsberg will be con- 
nected by a canal 20 ft. deep, which will cost about 
375,000/. The town of Stettin is expending 550,000/. 
upon an extension of bulwarks and harbours, 
and Bremen will apply 1,500,000/. to the deepen- 
ing of the Weser. Hamburg, finally, is building 
a deep harbour at Cuxhaven ; and at Kiel material 
extensions of the harbour are being urgently advo- 
cated ; in any case some additional quay accommo- 
dation will be provided for. 


Erxectric Rainways. 

The recent report of the Committee appointed to 
frame clauses for insertion in the Bills promoted by 
electric railways (see page 85 ante) emphasises the 
well-known fact that there is a large amount of 
leakage when the rails are used as conductors for 
the current. When only one rail is used for this pur- 
pose the leakage is into the earth, and thence along 
any pipes or wires that offer an easy path. When 
the rails are used as the positive and negative con- 
ductors respectively, the leakage becomes very much 
more serious, and, indeed, is practically prohibitive 
of this method of working. Our columns contain 
accounts of several attempts to avoid this difficulty 
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by carrying the current in buried conductors and 
connecting short lengths of rail to these at intervals, 
so that the leakage is localised. A more recent 
method, proposed by Lord Alfred Spencer 
Churchill, is to make connections to the buried 
insulated conductor every 20 ft. or so, and at each 
to erect a special contact piece above the road- 
way. On the vehicle is a brush so long that it will 
always touch one of those contacts, and thus 
always be in communication with the main con- 
ductor. In the annexed view C is the buried con- 
ductor, A the contact piece, and E the brush. 


HicH Speep on Raliways. 

In a paper read before the Engineers’ Club of 
Philadelphia, Mr. C. 8. Churchill, permanent way 
engineer to the Norfolk and Western Railway, 
discussed the question of high speed on railways. 
The speeds Mr. Churchill had in view were such as 
100 miles per hour, and for this he considers that 
the maximum grades should not exceed 20 ft. or 
possibly 30 ft. per mile. The quickest curves 
should not exceed 2 deg. (2864 ft. radius). The 
road-bed should have four tracks, the inner ones 
being reserved for the high-speed passenger traftic. 
The tracks should be spaced at least 13 ft. centre 
to centre, and every precaution taken to protect 
them by using moderate slopes of the cuttings and 
embankments. In earth the slopes should be 14 to 
1, in solid rock $ to 1, and in loose rock from $ to 
1tol to 1, as may be required. Berm ditches 
should be provided at the top of all cuttings. No 
level crossings should be permitted. The bridges 
where the span is not too great should be of 
masonry, and elsewhere plate girders should be 
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used up to 100 ft. span, and up to 120 ft. span all 
truss bridges should be of the riveted type. The 
sleepers should be 7 in. by 7 in. by 84 ft., and there 
should be 3000 per mile. The rails should weigh 
100 lb. per yard, and might be 53 in. high, with abase 
5? in. wide, anda head 2} in. wide. Thenumber of 
rail joints should be reduced by laying the rails in 
60-ft. lengths, the spaces for expansion between the 
rails being as a maximum 3} in. Some better 
method of securing the rail to the sleepers than 
spikes should be used. The Bush interlocking bolt 
is simple, and has given good results. Guard rails 
should be used on all bridges, the distance between 
the guard rail and the main rail being7 in. All 
switches should be protected by distant signals, set 
sufficiently far from the switches for the trains to 
be able to stop after sighting the signal and before 
reaching the switch. 


Tue Evecrric Licut 1n Bupa-PEst. 


The latest example of a gas company’s adapting 
itself to modern requirements and substituting 
incandescence lamps for gas burners is reported 
from the Hungarian capital. The General Austrian 
Gas Company, of Buda-Pest, have commissioned 
Messrs. Schuckert and Co., of Nurnberg, to supply 
everything necessary for the illumination of the 
capital, the company retaining the management of 
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the installation. The actual plant is for 16,000 
incandescence lamps of 16 candles ; provision is, 
however, to be made for a considerable extension, 
probably tripling, of the plant. The lighting of 
certain districts is to commence with December. 
The installation will be interesting not only for its 
dimensions, but chiefly for the combination of the 
continuous and the alternating or rather diphase 
current systems, The feeding of the lamp circuits 
will be effected by means of continuous-current 
dynamos and accumulators. The power house 
being, however, at a distance of two miles from 
the town, high-pressure alternators have been 
selected as primary generators not to require 
too heavy conductors. Two triple-expansion 
steam engines of 500 horse- power each are 
being erected in the power house. They are 
coupled directly with two diphase dynamos for 
1800 volts and 100 ampéres, connected in parallel, 
whose fields are excited by two smaller dynamos. 
These exciters will supply the current for lighting 
the power house. The main currents pass through 
three lead-covered cables to the two diphase 
motors. Each of the irom-sheathed cables con- 
tains two concentric leads, the third cable remain- 
ing for reserve. The motors are again directly 
coupled with the continuous-current dynamos, 
whose current flows to two accumulator batteries 
of 148 cells, each of a capacity of from 1500 to 
2200 ampére- hours, discharging at about 500 
amperes. The three-wire system will be adopted 
for the lamp circuits. The annexed diagram ex- 
plains the connections. S represents lamps at the 
station, E D the exciting dynamo, E M the exciting 
magnets, DG alternate double-current generator, 
D M alternate double-current motor, D continuous- 
current dynamo, L line, A battery. Rotary trans- 
formers of the polyphase type are also spoken 
of in the information supplied to us. A large in- 
stallation of this kind will be watched with con- 
siderable interest. 
ConcreTE Prers in Nova Scotia. 

In a paper presented to the International Engi- 

neering Congress, Chicago, Mr. Martin Murphy, 











C.E., describes the use of concrete in bridge sub- 
structures in Nova Scotia. For such purposes con- 
crete has, he claims, many advantages. Suitable 
stone for ashlar work is often unobtainable at a 
reasonable price, and then concrete is much cheaper. 
Concrete piers can also be built by unskilled labour, 
and with great rapidity. During the past ten years 
the piers and abutments of 147 bridges have been 
built of concrete in Nova Scotia, and of these only 
one has failed, and in this case the want of success 
was due to careless workmanship. The climate of 
Nova Scotia is very trying to ordinary masonry, as 
it ranges from 15 deg. below zero Fahr. to 90 deg. 
above. In one case the masonry piers of a large 
bridge proved a constant source of expense to 
the railway company. The water penetrated the 
masonry at high tide, and on the tide receding 
froze there, dislodging the stones. It was finally 
determined to case the whole pier in concrete, and 
since then there has been no further trouble. In 
forming piers of concrete the heart of the pier was 
made out of rubble concrete, and the face out of 
fine concrete. This fine concrete consisted of one 
part clean gravel, two parts sand, and one part 
Portland cement. The hearting was formed by 
laying the rubble stones in position by hand. None 
of these stones weighed less than 20 lb., and they 
were placed 2 in. to 3in. apart. The whole was finally 
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grouted up with fine concrete, so that the composi- 
tion of the hearting was five parts rubble stones, one 
part gravel, two sand, and one Portland cement. 
Many arches were also built of concrete. At first 
care was taken to avoid horizontal planes of 
weakness by building up the concrete in layers 
with radial joints, so that each layer resembled a 
voussoir. At present, however, the arches are 
built en masse, sufficient material being provided 
to complete the job at once. In depositing con- 
crete under water, Mr. Murphy has made use of 
paper bags stiffened with glucose, and holding 1 
cubic foot of concrete each. These are made up 
quickly and deposited rapidly one after the other. 
The paper is immediately destroyed by the sub- 
mersion, and the concrete remains. The cost of 
the bags is about 35 cents per cubic yard of con- 
crete. This method has been successfully employed 
in 15 ft. to 18 ft. of water. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 22, 1893, 

Ir is safe to say that at no time in the history of 
the country was there so much business held in check, 
awaiting the action of the Government on questions of 
finance. Railroad companies three months ago had 
plans completed for considerable work in track-laying, 
the putting in of machinery, and the extension of 
facilities ; much of this projected work is at a stand- 
still. Hundreds of enterprises have been set aside for 
the time being, which, if prosecuted, would sustain 
quite a demand for iron and steel products. All 
branches of the iron trade suffer alike. The little 
business that is coming in is covering only immediate 
requirements. Prices have not varied for two or three 
weeks, and it seems impossible to make any impres- 
sion on them. The weekly production is now about 
100,000 tons of crude iron. Pig tin has dropped, and 
tinplate moves sluggishly. The arrival of large ship- 
ments of gold, and the prospect of an early vote upon 
the silver question at Washington, are creating 
anticipations of relief. Coal production continues 
heavy in all regions. The coke output has very 
—v declined, “toi, to suspension of furnaces, 
mills, and foundries. Manufacturing interests hope 
for a reaction as soon as the public mind is set at rest. 





A WATER-COOLED BRAKE ERGOMETER. 


By Frepenrick J. Suirn, Millard Lecturer in 
Mechanics, Trinity College, Oxford. 


Tue difficulty of keeping the coefficient of friction con- 
stant in the brake ergometer must have been experienced 
by many who have tried to determine the work done by 
motors of different descriptions, when subjected to 
various electrical conditions. In some of my earliest 
work on this subject, an account of which was published 
in 1882, I find that an unlubricated web band or rope, 
acting as a brake on a well-polished pulley, gave «& con- 
stant frictional resistance, as long as the temperature 
was kept low, not above 25 deg. Cent.; I also found that 
the rope did not wear much at such a temperature. By 
using a hollow cylinder, having a rather thin face, as the 
brake pulley, filled with ice, the temperature was pre- 
vented from rising during a short test, lasting about sixteen 
minutes. 

These tests were far more satisfactory than any made 
with lubricated brake-blocks or lubricated ropes. The 
web or rope is preferable to the brake block, in that its 
mass is small when c»mpared to that of a row of blocks 
attached to a metal band. 

Since these experiments were made, I find that in the 
motor trials made for the Society of Arts, in which gas 
engines were tested, a dry rope quite free from lubrica- 
tion was used, the rise of temperature being prevented by 
a drip of water on the inside of the pulley. The results 
were excellent. The cooling of the brake pulley by 
means of water has been put into a practical form by Mr. 
F. Garrett and by Mr. Halpin, the brake pulley in each 
case being furnished with flanges for keeping the water 
against the internal surface of the wheel (Proc. Inst. 
C.E., vol. xcv., page 17). In the brake wheel of Mr. 
Halpin the water is supplied to the trough and con- 
stantly removed by ascoop pipe. The amount of resist- 
ance due to this method of removing the water is not 
mentioned. 
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Believing this method of braking a pulley to be simple 
and easily managed, I have constructed an absorption 
machine, in which a constant circulation of cold water is 
kept up, the water being introduced and removed along 
the axis of rotation, so that resistance to rotation due to 
the removal of the water may be, as small as possible. 
By means of the machine described in this paper, a test 
may be easily extended over along period. A recording 
cylinder has also been added, so that changes in tension 
can be readily observed. 

The construction of the water-cooled wheel is shown in 
the figure appended. The water enters a tubular steel 
shaft D C at C; the shaft carries the brake pulley A and 
the driving pulley B; the water fills A and flows out 
through the shaft at D. When the machine is in action 
the effect of the movement of the colder and therefore 
denser water from the centre is to keep it where it is 
required, namely, against the inner face of the pulley. 
The rope is usually taken once round A; one end is fixed 
to a spring balance above the machine, and the other end 
carries a known weight. The rotation of the pulley con- 
a tends to lift the weight. The spring balance is 
furnished with a pointer which writes a line upon a 
revolving cylinder, so that changes in the pull on the 
spring can be easily observed. These are usually found 
to be very small. 
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MARINE BOILER CONSTRUCTION.* 


By C. E. Srromeyer, Assoc. M. Inst. C.E., Engineer- 
Surveyor, Lloyd’s Register, Glasgow. 

IN responding to the request to contribute a paper on 
some subject connected with marine engineering, it was 
felt by the author that, as his work on boilers is on the 
point of being published, and as his time has only re- 
cently been much occupied in considering the numerous 
problems connected with their construction, it might be 
possible to place before this Congress both a conciee and 
yet a fairly exhaustive summary of the present process of 
manufacture. That these few remarks cannot claim to 
be more than a very brief outline will, it is hoped, soon be 
apparent ; but that the field is also a very much larger 
one than would at first sight appear, will become evident 
on recalling the various subjects connected with it, and 
— affect either the sizes or the processes of manufac- 

ure. 

There are all the various conditions of working a boiler 
at sea, the question of coal consumption, leakage, and 
corrosion, the efficiency, heat transmission, funnel 
draughts, and agp All these are important matters, 
and may not neglected in determining the sizes of 
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boilers. As regards scantlings, it is also necessary to 
know how steel behaves after being under the various 
treatments to which it is subjected in the boiler yard as 
well asat sea, to what extent heat affects it, what injuries 
punching and drilling will produce, and what are the 
various causes of spontaneous or mysterious cracks and 
failures. 

But when all these matters have been satisfactorily 
ascertained, there remains the as yet practically unex- 
plored field of stresses in boilers. The problems seem 
simple enough—given a cylindrical shell, a cylindrical 
furnace, a screwed stay or a flat plate, find what pressure 
any one part will stand without giving way. But if these 
questions are examined carefully, the simplest of them 
grows complicated. Thus, screwed stays of 1 square inch 
section might be expected to withstand a pull of from 25 
to 30 tons, yet ina boiler they sometimes break before 
apparently 10 tons is reached. This is most probably due 
to a combination of tension and bending stresses, caused 
by the relative change of form of the boiler shell and of 
the combustion chambers, but which is not easily deter- 
mined. If this uncertainty did not exist, if one could 
accurately calculate the strength of the various parts of 
a boiler, then there would be no need for the present high 
factor of safety. . 

On account of the extensiveness of the general subject, 
the following remarks will be restricted to a description 
of the various workshop practices, though to do this 
without very numerous illustrations must naturally be a 
difficult and not altogether satisfactory task. 

On receipt of the steel plates at the boiler 
are measured, and then marked off, ready for planing the 
edges and for drilling the holes. Sometimes the holes in 
the shell plates are drilled before the edges are planed, 
sometimes afterwards, and in — fitted with the newest 
appliances, the boles are not drilled until the shell plates 
have been bent and bolted together. This plan is recom- 
mended as being the best, but it is slower than drilling the 
plates before bending, because otherwise the drilling of 
the holes cannot be commenced uutil the planing and 
bending is completed, whereas in the other case the two 
operations end together. Besides, on account of the possi- 
bility of using multiple drills, this part of the work is so 
nek accelerated, that in some shops all holes are drilled 
before bending the plates, and are subsequently enlarged 
when the plates have been bolted together. Finally, these 
should be separated and the burrs removed, in order that 
none of them may lodge between the plates, thus pre- 
venting them from coming into close contact. 

The drilling of the shell plate holes naturally takes up 
more time than the drilling through the thinner plates in 
the interior of the boiler, not only because these holes are 
fewer and smaller, but also because more drills can be 
employed at one and the same time. On account of the 
proximity of flanges, and because of irregularities in the 
shape of most of these seams, the slower process of hand 
drilling is still indulged in in many works, only a few 
having supplied themselves with the necessary special 
drilling machines. 

After being planed on their edges, and either before or 
after drilling, the shell plates are bent by passing them 
through a system of three rolls which are placed either 
horizontally or vertically. The operation is very simple, 
but, for obvious reasons, the ends of every plate that 
passes through these rolls cannot have been bent to same 
curvature as the rest of the plate, and require to be set 
by other means. Numerous attempts have been made to 
arrange three, four, and even five rolls in such a manner 
that this additional work is not necessary, and presses 
have also been used for this purpose ; but the results are 
not satisfactory, and the plan now usually adopted is 
either to leave the plates longer than somal and finally 
cut off the two ends and use them as butt straps, to heat 
the ends of the plates before rolling and to hammer them 
to the proper shape, to press them into shape after rolling 
between the jaws of a riveting machine, or even to leave 
them flat and to spring them with the help of the two 
butt straps with which they are oor. Where lap 
joints are used, the difficulty is still greater, because the 
curvature of one plate is reversed, and this change is a 
very sudden one. In some works long iron heaters are 
placed along this line, and the projecting lap hammered 


ard they 


own. 

To those engineers who have studied the failures of the 
last ten years, such a treatment at once suggests that it 
may seriously endanger the strength of the structure, and 
a few remarks on the injury done to steel by working it 
at a certain temperature, called either blue heat or black 
heat, may be of interest, or rather the following simple 
experiments will show what the danger is. 

Strips of mild steel 14 in. thick and 1 in. or 2 in. wide 
are sheared about 6 in. or 9in. long. Of these No. 1 is 
placed half-way under a steam hammer or press, and its 
projecting end bent down with a sledge hammer through 
an angle of 45 deg. The steam hammer is then lifted, 
and the bent part of the angle placed uppermost and 
again hammered down. According to the toughness of 
the steel this operation can be repeated from ten to thirty 
times before the sample breaks. 

No. 2 is placed between two bars of iron which have 
been heated to a dull redness, and is kept there until the 
bright sheared edges have changed their colour to a straw 
or purple one. This sample is now treated in exactly the 
same way as No. 1, but it will break after one or two 
bends. If it had been heated till it had grown dark blue 
or even grey. it would have stood as many if not more 
bends than No. 1. This shows that there is a critical 
temperature at which steel or iron is rotten. 

No. 3 is treated in exactly the same way as No. 2, with 
this difference, that the bending is stopped as soon as a 
surface crack shows itself. It should be put aside for a 
day, and can then be broken by simply throwing it on an 
anvil or striking it with ahand hammer. This shows that 





by this special treatment steel and iron can be made per- 
manently brittle. This brittleness is removed by anneal- 
ing, but not by long-continued rest. It can be produced 
by any mechanical treatment if carried out at a blue heat, 
and it is not necessary that surface cracks should show 
themselves ; this is only recommended as a guide to insure 
a successful experiment. - ? 

Applying this lesson to the above-mentioned case of 
bending a shell plate near the end of its lap at a blue heat, 
it is but tco probable that it will account for many failures 
at this point—that is, an inch or two inside of the inner 
row of rivets. 

Heaters are also very frequently applied to furnace 
mouths and saddles, and it is these parts more than any 
other which fail by cracking after being in use for some 
time. Fortunately, this never occurs under steam, but 
afterwards when the boilers have cooled down. 

It would, however, be rash to assume that all such 
failures are due to injurious treatment in boiler shops ; 
for there is only too much ground for believing that the 
temperature of boiler plates when steaming often reaches 
a blue heat, particularly under forced draught; and 
where this is combined with a concertina action of the 
various corners, brittleness of material and subsequent 
cracks may be expected. 

Some of these remarks apply to the treatment of 
internal parts of boilers, but before discussing them a few 
remarks on riveting the shell seams are necessary. 

A riveted joint should be both strong and watertight ; 
whether this is so or not depends not only on the design, 
but also on the workmanship, whether the holes are fair, 
whether the plates are in close contact, and whether the 
rivets fill the holes. 'To attain these various objects the 
plates should not only be well fitted, but during the 
riveting operation they should be firmly screwed together 
by numerous bolts, and the pressure of the hydraulic 
riveter should not be removed until the rivet is fairly 
cool, otherwise the remaining spring of the plate tends to 
stretch it, thereby reducing its diameter and also allow- 
ing the seam to open. 

The usual plan of riveting boiler shells is to do all the 
longitudinal seams first and then the circumferential 
ones, starting at the back end seam. But then, unless 
the front plate is flanged outwards, its seam has to be 
riveted by hand. In a few works special hydraulic 
riveters or special steam hammer riveters do this work. 

The following are some of the troubles and dangers to 
be expected with riveted seams, Leakagesfrequently show 
themselves at the ends of the longitudinal butt-strapped 
joints, and up to the present the only really effective means 
of preventing this is to plane or draw out the ends of the 
outer butt straps of the inner strakes, and to tuck them 
in under the adjoining strakes. It is customary either 
to drive steel wedges into the butts of the outside strakes 
or to substitute screwed pluge for the rivets which pass 
through their centre lines. These studs or plugs are 
also often used instead of rivets in various difficult cor- 
ners in the combustion chambers and elsewhere. In 
some works such corners and the ends of troublesome 
seams are welded. One danger which attends hydraulic 
riveting is, that if too much pressure is applied, or if it is 
applied too suddenly, it may lead to the immediate or 
subsequent bursting of a riveted seam, so that manu- 
facturers who can boast of the heaviest riveting machines, 
unless they use them judiciously, may be doing more 
harm than good. Indications of excessive pressure 
having been applied to the rivets can be detected by the 
undulatory shape of the originally straight edges of the 
various riveted seams. 

During the period that the shell plates of a boiler have 
been planed, bent, drilled, riveted, and caulked, the plates 
of the internal parts will have been flanged and fitted to- 
gether, drilled, riveted, and caulked ready to go into 

lace. 
7 To describe the flanging operations in cetail would 
require far toomuch time, and therefore only a very short 
summary can be attempted. The edge of the plate to be 


flanged is heated to redness, about 2 ft. to 4 ft. at a time | P 


for hand flanging, and 6 ft. to 8 ft. for machine flanging, 
the length depending somewhat on the thickness of the 
plate, the thinner ones growing cold sooner than the 
thick ones. The plate is placed on iron blocks with the 
heated edge projecting, which is then bent down either 
by an hydraulic press, a steam hammer, or by heavy 
wooden mallets. Hand flanging is impracticable for 
plates above 1 in. in thickness, but as regards accuracy 
of work all three processes are about equal. 

Like the other operation, flanging is also not without 
its dangers. Burning and wasting away and undesirable 
deformation may be guarded against, but, in spite of the 
very greatest care, plates which have been flanged and 
laid aside are sometimes found to have cracked overnight. 
Annealing a plate immediately after flanging is not 
always practicable, and in order to relieve it of its 
severest strains some smiths have adopted the plan of 
heating the centre of every plate immediately after flang- 
ing. It is also affirmed that only such plates have 
cracked which were kept carefully flat during flanging, 
whereas the puckered ones escaped uninjured. 

Why plates should crack spontaneously in this manner 
is as yet a mystery ; for although there can be no doubt 
that one of the causes is the slowly increasing strain on 
the unflanged end during the period that the flanges are 
cooling, still it seems unreasonable that a material which 
will elongate 20 per cent. in a testing machine and show 
a silky fracture, should tear asunder when worked into 
a flanged plate, and then reveal a coarse structure. To 
attribute these failures to incipient flaws, which was at 
one time a favourite explanation, is nowadays not con- 
sidered a satisfactory one. The only other one which 
suggests itself is, that the slowness with which the stresses 

w in the circumference of the plate destroys its ductility 
and increases its hardness to such an extent, that certain 





zones may have become brittle. At any rate, it is well 
known that the elongation diminishes and the tenacity 
increases the slower a steel test piece is broken. If torn 
asunder by a dynamite explosion, a test piece elongates 
about twice as much as under ordinary circumstances. 

There is nothing particularly strange in the fact that 
such fractures sometimes extend right across a plate, for it 
must be remembered that the metal on either side of a 
fracture is at first moving at a velocity equal to that 
with which sound travels on steel, viz., three miles per 
second, or about five times faster than a rifle bullet. 

Another trouble connected with flanging, is that due 
to the very serious change of form of all flanged plates 
after annealing: various means had to be adopted to 

revent it, for otherwise furnace holes would invariably 
& at least 1 in. oval. This is also one of the chief 
reasons why it is practically impossible to anneal plates 
after they have been fitted, unless they are kept bolted 
together while in the furnace. That sufficient allowance 
(usually 4 in.) is rarely made for end plates where they 
have been heated for fitting ge can be demonstrated 
on nearly every boiler, the shell plates at these points 
generally showing a slight depression where they have 
been made to follow the retreating material of the 
corners. Similar remarks apply to the flanged plates of 
the combustion chambers. 

The flanging of furnace saddles is one of the most 
difficult operations in the boiler yard. Recently, on 
account of numerous failures, much attention has been 
directed to this point, and the corners, which at one time 
were made almost square, are now only bent to the 
gentlest possible curves. This is effected either by 
arranging for the saddle seam to be on the water side of 
the tubeplate, or by making the flanges deeper. It is 
thought that the cause of the cracking of these flanges is 
due to working them ata blue heat, which has already 
been cukdaal, to the injudicious use of heaters durin 
construction, or to over-heating combined with loca 
straining while in use at sea. 

All such riveted-boiler seams as are exposed to the 
direct action of the flame, are liable to crack on account 
of over-heating, for not only are there two thicknesses of 
metal, but these are separated by two layers of iron scale, 
and perhaps by an air space, or by spongy charred oil 
which was used for drilling, and then not removed. As 
every one of these substances are very effective non-con- 
ductors, no pains should be spared in removing them and 
bringing the two plates into metallic contact. With this 
end in view, some works bore out the combustion cham- 
ber front plate, and machine the back end of the furnace ; 
others pickle the plates so as to remove the scale, and 
others, again, wash the seams with sal-ammoniac, but none 
of these means will be efficient unless the very greatest 
care is taken during the riveting operation to draw the 
two plates quite close together by numerous bolts. As 
the difference of the diameters between the furnace and 
the hole into which it has to fit is often more than } in., 
it is evident that the plates cannot be brought into con. 
tact unless they are stretched, either by being ver 
heavily hammered if cold, or screwed up if warmed wit 
heaters. That there is danger in both methods has 
already been mentioned, but in practice it seems that 
failures need not be apprehended if the plates are heated 
beyond a blue heat. 

he riveting of the internal parts presents no special 
difficulties, and is chiefly done by pont 4 

Caulking is the final operation to which the plates are 
subjected, and calls for few remarks. It is customary to 
caulk all boiler seams both inside and out, and apparently 
this is necessary, for experience seems to show that if 
only the outside edges of the seams are caulked, they very 
often give trouble while under steam, and the general 
idea soaps that those seams are the most perfect into 
which no water can enter. But it only requires the most 
cursory attention to the caulking operations to be con- 
vinced that a seam cannot be depended upon for water- 
tightness unless it has been caulked with the water 
ressure on it, and this is, of course, impossible with the 
inner edges. To caulk them for the sake of making them 
watertight would therefore appear unnecessary. But if 
the two plates are not in perfect contact, and if there is 
any chance of their rocking on each other during the 
various changes of pressure and temperature, it is evident 
that under certain unfavourable conditions the outside 
edge may open and leak, and to guard against this rock- 
ing it is necessary to caulk, or at least fuller all the inside 
edges, so that even those joints in which the plates are 
not in contact will be firmly resting at least on their two 
edges while the rivets are holding them together. 

The final caulking operation proceeds while the 
hydraulic pressure is being slowly raised until double the 
working pressure is reached. The necessity for this high 
test has been repeatedly disputed, but many instances 
could ke mentioned of boilers which failed only just 
before this pressure was reached, or which have exploded 
under steam pressure after having been only recently 
tested with cold water; and unt such cases can be 
reasonably explained as being due to other causes than 
treacherousness of the material, or ignorance of the actual 
stresses at the points of fracture, the general public at 
least will prefer to be assured that their boilers have been 
subjected to a severe proof test, and have shown them- 
selves to be safe under conditions which are not likely to 
recur while they are under their care. 





Pactric NAvicAtion.—Arrangements have been made 
by the Canadian Pacific Railway Company for a monthly 
steam service between Vancouver (its Pacific terminus) 
and Brisbane and Sydney. The steamers are also to call 
at Victoria, British Columbia, and Honolulu. At Sydney 
a connection will be effected with local lines running to 
all other ports of Australia, as well as to New Zealand 
and Tasmania, 
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LAUNCHES AND TRIAL TRIPS. 

On the 24th ult. the s.s. Olive was taken out on trial 
at the measured mile at Tynemouth, when a ane of 
94 knots was obtained, the vessel being loaded. The 
trial was in every way satisfactory. The Olive has been 
built by Messrs. W. Harkess and Son, of Middlesbrough, 
for Messrs. J. Burnett and Sons, of London, for their 
London and Paris line, and is fitted with lowering masts 
and funnel, to enable her to pass under bridges across the 
Seine. The dimensions are 173 ft. by 26 ft. 6 in. by 
12 ft. 9in., and the vessel carries about 600 tons ona 
draught of 11 ft. The — are by Messrs. Westgarth, 
English, and Co., of Middlesbrough, and have cylinders 
154 in., 25 in., and 41 in. in diameter by 27 in. stroke, 
the steam pressure being 160 lb. 





The second-class cruiser Bonaventure carried out her 
four hours’ trial of her machinery under forced draught 
in a highly satisfactory manner on Friday, the 25th ult., 
off Plymouth. On Wednesday particularly good results 
were realised in the natural draught trial, when a speed 
of 19.2 knots was obtained with an indicated horse-power 
of 7340. On Friday an indicated horse-power of 9279 
was developed, giving a mean speed of 20 knots. The 
contractors’ estimated speed was 19.3 knots and 9000 
horse-power. The engines worked smoothly throughout, 
and there were no signs of a leak anywhere when an 
examination of the machinery was made at the comple- 
tion of the trial. Details follow: Mean steam in boilers, 
145 lb. ; mean steam in engine-rcom, 136 lb. ; air pres- 
sure in stokeholds, .87 in.; vacuum—starboard, 26.4; 
port, 26.1; revolutions—-starboard, 144.9; port, 141.4; 
mean pressure in cylinders, high pressure—starboard, 
53.1; port, 54.1; intermediate—starboard, 29.5; port, 
29.0; oo pressure—starboard, 14.5; port, 14.5; indi- 
cated horse-power—starboard, 4685; port, 4594—total, 
9279 ; speed by log, 20 knots. The mean speed of three 
runs along the land was 20.3 knots; in one a speed of 22 
knots was reached. Before returning to the Sound gun 
trials and trials of the capstan and steering engines were 
successfully carried out. The helm was put hard a-port 
from hard a-starboard in 22 sec. 


The s.s. Olimpia, built for Spanish owners by Messrs. 
W. Harkess non Son, of Middlesbrough-on-Tees, has just 
completed her loaded trial on the measured mile. The 
dimensions of the vessel are 160 ft. by 24 ft. 6 in. by 12 ft. 
3 in. moulded. The engines are by Messrs. Westgarth, 
English, and Co., of Middlesbrough. The cylinders are 
13 in., 21 in., and 34 in. in diameter by 24in. stroke, 
working with steam at 160 lb. pressure. ‘Although a 
heavy sea was coming over the bows, the speed was fully 
maintained. 


Messrs. J. M‘Arthur and Co., Paisley, have launched 
a ‘double-ended’ paddle steamer named Kate, built to 
the order of the Penarth Steam Ferry Company, of 
Cardiff. Engines to propel the steamer at a high rate of 
speed are now being fitted on board by Messrs. Bow 
M‘Lachlan, and Co., of Paisley. 








MISCELLANEA. 
Tuk Yost Typewriter Company, Limited, have removed 
their Irish branch from Central Hotel Buildings, Berry- 
street, to 9, Rosemary-street, Dublin. 


The annual summer excursion of the Junior Engi- 
neering Society, particulars of which were given in our 
issue of August 4 last, passed off very successfully, and 
the members returned to town on August 19, 


Our readers will regret to learn that, owing to ill-health, 
Mr. Thomas Urquhart has found it necessary to resign 
his position as manager of the Nevsky Iron Works, St. 
Petersburg, and retire to this country. Mr. Urquhart 
has spent twenty-five years in Russia, and the value of his 
contributions to the advancement of locomotive engi- 
neering is universally recognised. 


We recently mentioned the proposed employment of a 
diving-bell at the barrage across the Nile. Mr. Lieurnur’s 
ingenuity seems to have been rewarded. It is reported 
that the diving-bell operations have been successful in 
locating the leak in the bed of the river on the up stream 
side of the dam, and endeavours were being made to 
close the passage before the barrage gates were opened. 
- The flow of water was utilised to send a puddle of clay 
through the passage, and it was hoped that some of 
the clay would remain and eventually close it up. 

From experiments made by Messrs. Siemens and 
Halske, Berlin, it appears that the average life of incan- 
descent meee different expenditure of watts per candle- 
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power is as follows : 
Expenditure Life of 
of Energy. Lamp. 
1.5 watts per candle... 45 hours 
2 . are eas ni 
2.5 ” ” 450 ” 
3 5 0» 1000 ,, 
3.5 ~ 1000 ,, 
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The traffic receipts for the week ending August 20 on 
33 of the principal lines of the United Kingdom 
amounted to 1,489,048/., which, having been earned on 
18,388 miles, gave an average of 80/. 19s. per mile. For 
the corresponding week in 1892 the receipts of the same 
lines amounted to 1,707,347/., with 18,199 miles open, 
giving an average of 93/7. 10s. There was thus a decrease 
of 218,2997. in the receipts, an increase of 189 in the 
mileage, and a decrease of 12/. 11s. in the weekly receipts 
per mile. The aggregate receipts for seven weeks to date 
amounted on the same 33 lines to 11,316,113/., in com- 
peepee with 11,808,492/. for the corresponding period 
ast year; decrease, 492,379/. 








In a recent issue of the Electrical World, Mr. E. F. 
Northup states that quartz fibres can be obtained ina 
similar manner to glass fibres. Any wheel more than 
3 ft. in diameter and 4in. wide at the rim may 
used. The circumference is first covered with smooth 
black paper, across which a strip of fly-paper lin. wide 
with the sticky side up is pasted. A quartz rod ,’; in. 
to jin. in diameter is next prepared and fastened on to 
a brass rod. The quartz is then melted in the oxy-hydro- 
gen flame, and another rod is then brought in contact 
with the fused end. By means of this second rod a 
thread is drawn over the wheel, which is rapidly re- 
volved, and any length of fibre can then be drawn out. 
The fine fibre thus produced is equal in quality to that 
obtained by Mr. Boys’ arrow method, but the coarse fibre 
is rather brittle and weak. 


Information was received at Portsmouth on Tuesday 
from the Admiralty to the effect that the Ramillies, 
first-class battleship, will relieve the Infiexible in the 
Mediterranean Squadron, and that the latter ship will be 
substituted for the Nelson as port guardship at Ports- 
mouth. The Resolution, sister ship to the Ramillies, 
will take the place of the Rodney in the Channel Squad- 
ron, the latter proceeding to the Mediterranean to relieve 
the Edinburgh. The Devastation, which has been reno- 
vated at Portsmouth, is to be port guardship at Devon- 
port in place of the Swiftsure, while the Empress of 
India, another battleship of the Royal Sovereign class, 
will supersede the Colossus in the Mediterranean, the 
latter relieving the Audacious as coastguard ship at Hull. 
These alterations are made in fulfilment of the deter- 
mination of the Admiralty that the Mediterranean 
— shall be exclusively composed of high freeboard 
ships. 


Some experiments on the strength of concrete beams 
recently made by Mr. S. R. Lowcock, A.M.I1.C.E., show 
some interesting results. The beams used were of three 
sizes, namely, 21 in. 7 18 in. by 4 ir., 30 in. by 18 in. by 
6 in., 39 in. by 18in. by 19in. The cement used hada 
tensile strength of 665 lb. at seven days, and the aggregate 
was clinker obtained from furnaces burning ashpit refuse. 
The beams were supported with clear spans of 12 in., 
18 in., and 27 in. respectively, and were broken by 
weighting them in the centre. The results show that the 
breaking weight might approximately be represented by 
the following formula : 
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where W = breaking weight in ewts., B breadth, D depth, 
and L length, all in inches ; and C = 1.9 for 1 and 4} con- 
crete, 15 days old, and 2.8 for the same 21 days old. For 
1 to 6 concrete C = 1.2 for 14-days, and 1.1 for 21-days 
concrete. For 1 to 8 concrete C = 0.3 for 14-days, and 
0.4 for 21-days concrete. 


The Scarborough Electric Supply Company, Limited, 
commenced the supply of electricity in Scarborough on 
Saturday last. As yet the current is only available in 
a portion of the town, but the remaining connections are 
being completed as fast as possible, and it is expected 
that in the course of a week or twothe whole of the mains 
will be in operation. The company was formed at the 
end of last year by Mr. A. A. C. Swinton under an agree- 
ment with the Corporation of Scarborough, and is work- 
ing under a transfer of the provisional order obtained by 
the corporation. The alternate current high-tension 
system, with low-tension distribution from sub-stations, 
is employed. The charge for electricity is at the rate of 
7d. per rd of Trade unit, with a cash discount and a 
sliding scale rebate amounting to 20 per cent. as a maxi- 
mum for large consumers. Colonel R. F. Steble is chair- 
man, and Mr. A. A. C. Swinton managing director and 
engineer-in-chief to the company. The whole of the 
electric generating plant and transformers have been 
supplied by Messrs. C. A. Parsons and Co., of Heaton 
Works, Newcastle-on-Tyne. 


Mr. Yerkes, of Chicago, has an observatory being 
built for him which will eclipse the Lick Observatory in 
having the largest telescope in existence. Cost is to be 
no consideration as long as the observatory becomes the 
largest in existence. With this view the new observator 
is to have a refractor 40 in. in diameter, that of the Lic’ 
Observatory being only 36 in. The lens is now being 
made by Mr. A. Clark, Washington, while the support- 
ing column and telescope are being constructed by Messrs 
Warner and Swasey, Cleveland, Ohio. The column will 
have a height of 30 ft., and will weigh 45 tons. Upon it 


the steel polar axis, 13 ft. long and weighing 34 tons, is | 8Y 


mounted, and w this, again, the declination axis, 1 ft. 
in diameter, an Sg nen 1? tons. The latter supports 
the telescope, which has « length of 59 ft. and a maximum 
diameter of 4 ft., and weighs six tons. Although the 
total weight of the telescope and its counterweights is 75 
tons, the great instrument may be brought into any posi- 
tion by a slight pressure. Some idea may be formed of 
the height of the observatory when it is stated that, if the 
refractor is pointed to the zenith, the centre of the objec- 
tive is 69 ft. above the earth’s surface. 


In discoursing in his latest official report to the Colonial 
Office on the future of British Honduras, the Governor, 
Sir Alfred now ay refers to the question of railwa 
communications in Central America as a subject in whic 
the colony has a deep interest. As to the American 
inter-continental line, which is said to be contemplated, 
it is probable, he says, that its course would be along the 
western or Pacific slope or base of the central highlands 
that represent the backbone of the isthmus that connects 
North with South America. Whilst any such line, if 
ever constructed, would not, in Sir Alfred’s opinion, fail 
to be of moment to British Honduras, the interests and 
position of the colony lie so much to the eastward, and 


“on their owners, and accepted by the society. 





along the opposite slope of the great watershed re- 
ferred to, as to preclude, he fears, the hope of any 
connection with such inter - continental scheme; so 


be| what comes more directly home to be considered is, 


What can the colony do for itself, and how soon? 
The survey for a line of railway to the frontier of the 
colony has been entered upon. The result will 
materially help the Government to come to a decision 
whether or not British Honduras can in the near future 
undertake such an enterprise, which it is generally 
acknowledged is essential to open the locked-up Crown 
lands to the south and west, that have been for genera- 
tions and still are practically a terra incognita, and likely 
to remain so without a railway. Ifany railway approach- 
ing British Honduras could be met by the extension of a 
local line beyond the colony in whatever direction may 
prove practicable, the advantage for the colony would be 
great, and Belize might be re-established as an entrepét 
for Southern Mexico and nosmall portion of the northern 
part of the Republic of Guatemala. Further, the value 
to the colony of a branch service along the —? of the 
—— Sibun River through and into Crown lands is 
evident. 


Tuesday’s Gazette contains the provisional regulations 
for the navigation of the Corinth Canal. They include 
the following: The net tonnage, resulting from the 
system of measurement laid down by the International 
Commission of Constantinople, and inscribed on the 
vessel’s official papers, is the basis for levying the navi- 
gation dues, which at present are as follows: For steam 
vessels proceeding to or from the Adriatie—75 centimes 
per ton for mail steamers, and those that habitually carry 
passengers ; 50 centimes ton for allother vessels. For 
steam vessels not proceeding to or from the Adriatic—50 
centimes per ton for mail steamers, and those that habitu- 
ally carry passengers ; and 40 centimes per ton for all other 
vessels. A charge of 1 fr. per passenger will also be levied. 
The following will pay no transit dues: Hellenic vessels 
of war, except vessels assimilated to them by special con- 
ventions. Fishing and other boats under the Hellenic 
flag whose tonnage does not exceed 3 tons. The charge for 
towage in the canal by the tugs of the society is fixed at 10 
centimes per ton ; the minimum charge to be 50 fr. The 
charge for pilotage is fixed at 14 centimes per ton; the 
minimum charge to be 10 fr. Vessels may be towed by 
tugs not belonging to the Canal Society. Such tugs must 
pay the dues to which ordinary vessels passing — 
the canal are subject ; except when going through the 
canal to meet vessels of their owner, which they intend 
towing; or when returning to their usual berth after 
having towed a vessel through, when they shall not be 
subject to payment of the dues. The Canal Society 
accepts, in payment, draughts at sight drawn by masters 
Payment 
in cash at the entry of the canal must be in gold coins, of 
the type of coins of the Latin Union, or in sterling pounds 
at the fixed rate of exchange of 25.15 fr.; or in coins of 
20 marks at the fixed rate of exchange of 24.85 fr.; or in 
Turkish pounds at the fixed rate of exchange of 22.75 fr.; 
or in Egyptian pounds at the fixed rate of exchange of 
25.75 fr. Silver coins, such as are legal tender in 
Greece, are accepted in payment as odd money up 
to 10 francs. The dimensions of the canal, when com- 
pleted will be as follows: Depth, 26} ft.; width at the 
bottom, 70 ft.; total length in statute miles 3 miles 
1610 yards. 


From the last British Consular report it appears that the 
manufacture of Portland cement has been commenced in 
China. The works are situated at Tonshang, 80 miles from 
Tientsin, and were opened three years ago. The plant is 
of the most modern description. A branch line connects 
the works with a railway running to Tientsin. The raw 
materials used are mountain limestone, fireclay, marl, and 
a rough kind of china clay, all of which are found in the 
immediate neighbourhood of the works. The fuel used 
is hard furnace coke made on the premises from the local 
bituminous coal. The process of manufacture is some- 
what more elaborate than that adopted in the Thames 
works, much greater care and attention being necessary 
to insure the production of good Portland clinker. The 
present output is 300 tons per week, and is the limit of 
the capacity of works. It is all used at the various works 
of the Imperial Government harbours, forts, Yellow 
River embankment, railways, arsenals, &c., very little 
finding its way into the hands of private consumers. 
There is every probability that the demand will soon be 
largely in excess of the existing works. The cement is 
aranteed to stand a tensile strain of 400 lb. per square 
inch at seven days. For some time considerable diffi- 
culty was experienced in obtaining cement of uniform 

uality. It was no easy matter to get the ignorant, 
slovenly Chinese coolie to understand the absolute neces- 
sity of accuracy and carefulness in every stage of the 
process. No reliance whatever could be placed on the 
native foremen nor any assistance expected from them, 
their ideas being as loose and crude as those of the coolie. 
But something like system has at last been established, 
and the work technically proceeds with the utmost satis- 
faction, the output being as uniform in quality as it is 

ible to obtain anywhere. The furnace coke employed 
in the kilns was also a great source of trouble at first. 
The technical work, including a large chemical laboratory 
and assay office, in which the minerals from the various 
mines and establishments of the Chinese Engineering and 
Mining Company, as well as of the Government, are ana- 
lysed and assayed, is under the control of an English 
manager, whose sole foreign assistant is an English mill- 
wright. Owing to the severity of the winter, it is impos- 
sible to do any mixing for four months in the year, so 
that the output is limited to about 9500 tons per annum. 
The work goes on for sixteen hours a day, including 
Sundays. 
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6-INCH FOOT LATHE. 
H, ASTBURY, GRANTHAM. 


CONSTRUCTED BY MR. W. 





Tuis lathe has been designed for tool-room pur- 
poses and the higher grades of mechanical work re- 
quired by electricians and amateurs. Whilst it is not 
marked by any new features in construction, the 
proportions adopted, combined with the various fix- 
tures, adapt the machine to performing effectually a 
wide range of work, as sliding, surfacing, screw- 
cutting, milling, slot-drilling, grooving taps and 
reamers, wheel-cutting, poy, | c. 

The lathe shown has a gap bed of rather unusual 
length, viz., 7-ft., admitting pieces 4 ft. 6 in. between 
the centres, and by removing the bridge piece over 
the gap the swing is 24 in. 

The headstocks are 6in. height of centres. The 
fast head is double geared, the wheels and pinions 
being of gun-metal, with machine-cut teeth. The 
spindle is of crucible steel. It has conical necks 
hardened and ground true, and running in hardened 
steel bushes with provision for adjustment. 

The rear end of the headstock carries a reversin 
motion with steel cut pinions. A division plate an 
stop, and also a tangent wheél and worm, are fitted to 
the spindle for dividing for wheel-cutting, grooving, 
&c. ; they having an index reading to- thousandths of 
an inch. Various chucks are provided for boring, 
drilling, &c. The saddle has T-slots on the top, and 
traverses the full length of the bed, having positive 
self-acting, sliding, and surfacing motions, controlled 
by friction and driven by a back feed-rod from the 
change gears. The cross-slide carries a compound tool 
rest graduated to swivel to any angle; a separate 
vertical attachment to the cross-slide, also graduated, 
is provided, upon which the upper, or tool tte, can 
be mounted, affording a convenient arrangement for 
making angular milling cutters, bevel gears, and such- 
like. To the tool slide can also be fixed vertical and hori- 
zontal cutting and drilling spindles, driven by the over- 
head works from the treadle-wheel by endless bands, 
as shown, for tap grooving, cutting key seats, &c. For 











screw-cutting a quick-withdraw motion is fitted to 
the cross-slide screw, which has a divided index and 
pointer reading to thousandths of an inch. The 
guide screw is of steel, cut four threads per inch, and 
has twenty-two change gears; these, and all gears 
throughout the lathe, including the rack, are machine- 
cut fromthe solid. The tail stock has a steel spindle, the 
feed screw of which has a collar at the handwheel end 
divided to read to thousandths. An adjustable centre 
is also provided to set over for sliding tapers. 

The additional compound slide-rest, shown out of 
the way at the further end of the bed, is provided to 
avoid unnecessary wear of the sliding parts of saddle 
and bed at the headstock end when doing short pieces 
of work by hand. 

The equipment includes a collar plate, combined 
with a drill rest, to oor the outer end of lon 
pieces for boring with flat drills in conjunction with 
the tailstock. An adjustable T-rest and set of tools 
for hand turning, face and angle plates to secure work 
for chucking work on the live spindle, are part of the 
equipment. The treadle has an easy motion, the 
crankshaft running in antifriction bearings, and being 
driven by chain connection at the outer end as shown, 
with two well-designed balance-wheels. The lathe is 
constructed by Mr. W. H. Astbury, Grantham. 





BRIER’S REDUCING VALVE. 

THE ingenious reducing valve which we illustrate on 
this page has been designed by Mr. Henry Brier, 
M.I.M.E., who has for some years past been connected 
with the Scotch and Irish Oxygen Company, Limited, 
of Hamilton-street, Polmadie, Glasgow. The valve is 
intended for attaching to the cylinders of compressed 
gas supplied by the above company, and by its means 
the pressure of the gas, as it issues from the cylinder, 
is reduced to such a low point that ordinary rubber 
tubing can be used to convey it. The construction of 


the regulator is clearly shown in our engraving. It 
consists of a gun-metal casing having an inlet valve 
for the gas at one end and an outlet to the rubber 
tubing at the other. The interior of the casing is 
divided into two parts by a bellows diaphragm made 
entirely of metal, but nevertheless very flexible. A 
spring behind this bellows tends always to force it 
back against the pressure of the gas. Connected to 
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and moving with the bellows is a spindle, to which are 
attached a series of links of the type used in the pneu- 
matic riveter. As the bellows is forced out by the 
gas pressure, these links act with a continuously in- 
creasing leverage on the gas valve, which can thus be 
easily closed against a very considerable pressure. 
The regulation thus obtained is stated to be very per- 
fect, the gas pressure in the outlet chamber being kept 
practically constant. 





INDUSTRIAL NOTES. 

TuE coal dispute still overshadows every other inci- 

dent in the labour world, and gives colour to all labour 
questions. It is peculiar in many respects, inasmuch 
as the dispute is not a square one as between coal- 
owners and miners merely, but is also a dispute 
between different sections of miners. It was thought 
that the recent conference held in London would lead 
to some kind of modus vivendi by which at least 
the area of the dispute would be circumscribed, by 
allowing sections of the men to return to work 
where the reductions in wages were not insisted 
upon. The resolutions arrived at, however, scarcely 
pointed to such an arrangement. The possibility 
of an arrangement upon the basis of no further 
advance in wages until the prices of 1890 were 
reached was indicated, but the real decision was that 
no partial settlement should be agreed to, The expul- 
sion of the Durham delegates rather pointed to a pro- 
longation of the dispute and to the possibility of its 
extension, especially as it was followed by a delega- 
tion to visit the northern counties, so as to counteract 
what is alleged to have been lukewarmness on the 
art of the local officials. Altogether the situation 
as been rather complicated than simplified by the 
London conference. Some of the prominent leaders 
are inclined to think that the refusal of arbitration 
was a mistake, and such a course of action was equiva- 
lent to the burning of the bridges, so that there should 
be no retreat. 

The situation in the Welsh coalfields has changed 
somewhat, but the federationists and the sliding scale 
men face each other as combatants. Indeed, the fight 
in Wales is mainly between these two sections, the 
coalowners having little to do in the quarrel, except that 
they employ the law to enforce the existing contracts. 
It appears that a large batch of men have been already 
fined for breach of contract, though the fines were of 
smallamount. But the cases decided govern others, so 
that a large number may be prosecuted and fined unless 
they resume work. Upon this matter there is a 
very strong divergence of opinion, though the feeling 
in favour of a resumption of work has been growing 
stronger and stronger of late. 





One of the misfortunes in connection with the South 
Wales dispute is the dead set made against Mr. William 
Abraham, M.P. Whatever complaints may be made 
against the sliding scale, he and his colleagues only 
voiced the decisions of the men’s own conferences, by 
large majorities, after the matter had been thrashed 
out with much vehemence, and some bitterness. 
That the leaders believe the scale to have worked 
with advantage on the whole is most true. Their 
contention is that, over a series of years, the sliding 





scale has tended to equalise wages; that if it has not 
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tended to advance wages to the highest point, it has 
prevented the falling of wages to the lowest point. 
The recent reductions in South Wales caused a 
divergence of opinion upon the value of the scale as a 
regulator of wages. But the circumstances have been 
somewhat peculiar. The situation is new. In no 
other instance have the wages been kept up by a fede- 
ration. The experience thus gained may be valuable 
in the future. But events have not quite justified the 
split among the men at this juncture. 





The Forest of Dean men are to be pitied. The dis- 
pute originally commenced in that district, in so 
far as the federation is concerned. First came 
shortness of work; the pits were partially closed, 
and large numbers were idle. Then came a deter- 
mination to strike, but the relief rather took the 
shape of out-of-work pay than strike pay. For a time 
the men got more by not working than by partial em- 
ployment. But when the real strike commenced the 
pay was stopped, so as to place all upon an equal foot- 
ing of no pay for the first week or two, or longer. 
Now it appears that strike pay is not forthcoming, 
and the men are wavering to the verge of giving way. 
The reasons for the peculiar circumstances are that 
the local associations have the command of their own 
funds, the federation having no large central funds at 
command. Hence the position in the Forest of Dean, 
and hence their present attitude. 





The condition of affairs in Durham remains much 
the same as before. ‘The ballot indicates a resolve 
not to strike. This resolve seems to have been 
strengthened by the conduct of the recent conference 
in expelling the Durham delegates. But in some of 
the districts the men are strong for astrike. There 
is a feeling of sympathy with the efforts of the federa- 
tion to keep up wages, which is natural and inevi- 
table. The times are trying to the men and to their 
accredited officials. 


In the Midland coalfields there has been and is some 
wavering. Most of the local miners’ associations are 
weak in funds, and inducements have been held out 
to return to work in many instances. The restiveness 
of the men increases as the pinch of poverty comes 
home to them. 


The strength of the federation appears to lie in the 
Yorkshire and Lancashire districts, both of which are 
well organised, and pretty well off for funds. They 
have also sturdy leaders who are prepared to ris 
much for the cause they have espoused. If their 
policy fails, they, at least, can point to a great struggle 
for the conditions which they have formulated, and 
in which nearly 300,000 men have taken part. They 
know the cost of failure. The very existence of the 
federation depends upon some arrangement which shall 
not spell defeat. If they can secure conditions which 
do not amount to defeat, the organisation will survive, 
and will perhaps become all the stronger for the con- 
test. If they fail, the federation will become a mere 
matter of history. 


The condition of the engineering industries in Lanca- 
shire, as elsewhere, is affected by the coal dispute, the 
scarcity of fuel and its dearness. Otherwise the pros- 
pects of trade are, if anything, better than they were, 
though the general run of engineering industries re- 
mains in a quiet state. Most branches continue to be 
only moderately supplied with work, and new orders 
come forward very slowly, but some have been and 
are being placed. Stationary engine builders have a con- 
siderable amount of work, while boilermakers are fairly 
well off for orders. Locomotive builders have recently 
secured moderate orders, but not sufficient to keep the 
works going at full speed. Machine toolmakers are 
fairly well employed here and there, but, as a general 
rule, they are short of work. Labour questions are 
quiet in all the engineering branches, there being an 
almost total absence of disputes, and no indication has 
been given of any intention to reduce wages, or to alter 
the working hours, eitherasregards the fifty-three hours 
per week, or the eight hoursin the few firms where the 
experiment is —t tried. It is expected that the 
report ae to the latter experiment will be of a 
favourable character when the time comes to review 
its working over the year during which it is being 
tried. The iron trade is very quiet; very little busi- 
ness is being done. The finished i-on trade is even 
worse, the works being either partially or wholly 
stopped for want of fuel, or because of its high price, 
Moderate inquiries are reported for steel, but business 
generally is very slow. 


In the Cleveland district things are less bright than 
they were. The dispute as to the use of the ratchet 
machine in the ironstone mines has developed into 
what might be termed an acute stage; the men 
think that they will be able to command their 
terms, They say generally that they will refuse to 


work the ratchets on the terms now in vogue on and 
after September 5. 


The tippers and daymen also 








agree not to go into the mines and fill the stone. The 
agitation is against the system, not against the ratchet, 
they say. 


The Scotch iron and steel trades have entered into 
a rather serious crisis. The mineowners, under great 
pressure, have agreed to advance the wages of the 
miners 2s. per day. The first advance of 1s. not being 
deemed sufficient, the men went for another ls., so 
that there have been two advances of 1s. each within 
a fortnight or three weeks. The prices of iron and 
steel will not permit of working at such high rates, and 
many furnaces have been damped down, and the iron 
works have been partially or wholly closed. Large 
purchases were made of Cleveland iron, it would seem, 
but nothing has been able to put life into the iron and 
steel trades. 


In South Wales all the large works have been upset 
by the coal dispute, and the excitement consequent 
thereupon. At Ebbw Vale Iron and Steel Works the 
men had to turn out to defend the non-strikers, one of 
the most curious of all modern labour developments. 
As matters have now quieted down, those men have 
resumed work. But atthe large iron and steel works 
at Dowlais, Cyfarthfa, Blaenavon, Briton Ferry, and 
Swansea, many furnaces have been damped down, and the 
works have been wholly or partially stopped. A large 
number of the tinplate works have had to suspend 
operations, Thousands of iron and steel workers, 
copper and tin workers, have been thrown idle by the 
excitement and stoppages at the pits, and by the 
threatening conduct of the strikers. Singularly 
enough, the prices have not materially advanced in 
any of these trades, though the price of fuel has gone 
up considerably. The condition of things in the 
South Wales districts is deplorable just now, and 
no one can forecast the result of the coal crisis. 





In the Wolverhampton district generally the condi- 
tion of things in the iron, steel, and cognate industries 
has not been so badaselsewhere, The local iron trade 
continues fairly busy, and the mills and forges have 
been better employed since the great heat has subsided 
and the weather become more favourable for working. 
Here the fuel question is not so acute, the firms being 
able to get supplies from collieries not on strike. Bar 
and plate orders appear to be tolerably plentiful at 
the old rates, and makers refuse to accept forward 
contracts except at the rate of from 10 to 124 per cent. 
advance in prices. Makers of common sheets are 
pre*:y well employed, and steel plates are in demand 
owing to the stoppages in Wales. 





In the Birmingham district the supply of pig iron 
has been restricted in consequence of the Gaain 
down of furnaces in Yorkshire and Derbyshire, an 
prices aresomewhat higher. There is a steady demand 
for finished iron, and prices have hardened. The local 
trades have not been so acutely touched by the coal 
dispute as in some other districts, but they have felt 
the pressure in many instances, No serious disputes 
exist in those districts. 





The Trades Union Congress will open its sittings at 
Belfast on Monday next, but its doings and proceedings 
will be left for general treatment until the sittings 
haveended. The Zurich Congress has not left its mark 
behind it, as was anticipated, for the different factions 
continue to attack each other just as much as the 
usually do the capitalists. The fact is the leaders of 
the ‘*new movement” do not quite know where they 
stand, or what their policy is. The men see many things 
that are wrong, and need to be remedied ; but they are 
not at one as to the remedy, and even if they were, 
they are not at one as to the means and methods to be 
adopted. 





The state of things on the Continent of Europe has 
been rather strained in several instances—in Italy 
between French and Italian workmen; in Spain 
partly over industrial and social, and — over 
political matters; in Belgium, parts of France, and 
in Austro-Hungary, over the condition of miners, 
stirred up, no doubt, to some extent by the coal strike 
here. 


The British Government has made a further advance 
in the improvement of the condition of its employés. 
The War Office and the Admiralty have agreed 
generally to a minimum wage for the labourers. This 
fixing of a minimum will have the effect of lifting up 


the entire labouring class to that standard. The wages | bo, 


have been low enough in all conscience. 


y 





IMPROVEMENTS IN THE RIVER TEES.* 
By Mr. Grorce J. CLARKE, of Stockton, Engineer to the 
Tees Conservancy Commission. 

Tees Conservancy.—Forty-one years ago the Tees Con- 
servancy Commission was constituted by Parliamentary 
authority, and took over the control of the River Tees, 

* Paper read before the Institution of Mechanical 
Engineers 
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together with the liabilities of the then existing Tees 
Navigation Company. The jurisdiction of the Tees 
Conservancy extends from well-defined limits in Tees 
Bay to a point in the river at High Worsall, a distance of 
25 miles from Tees Bay. The area comprised within 
their jurisdiction is about 8000 acres ; 7500 acres in the 
estuary and 500 acres beyond the estuary, 

Channel of River.—At one time there were no less than 
four different channels of the river between Middles- 
brough and the sea; these channels were so tortuous, 
varying, and uncertain that several of the leading lights 
were placed upon rollers so that they could be the more 
easily moved as the main channel shifted. The depth of 
water on the bar in 1863 was 34 ft. at low water of ordi- 
nary spring tides. At the present time the depth on the 
bar is 20 ft. at low water and 37 ft. at high water. This 
material improvement has been effected by the judicious 
construction of training walls, by dredging, and by the 
construction of breakwaters, 

Training Walls.—At present there are about 24 miles 
of training walls in the river and estuary ; these training 
walls are carried up to about 5 ft. above low-water level, 
and are constructed entirely of slag from the local iron 
works. The greater part of the slag was broken at the 
iron works into pieces that could easily be handled, 
loaded there into keels and punts, and cast out by hand 
on the site of the work; but, wherever the depth per- 
mitted, the broken slag was drop’ from hopper barges 
to form the foundations of the walls. Occasionally during 
the progress of the work the sand overlying the clay on 
the site of the walls was scoured away toa depth of 18 ft. 
or 20 ft., while in some cases the deposit of slag has been 
continued by keels and hopper barges for a period of six 
weeks before the wall began to show above low water. 
The formation of these walls was in progress for twenty- 
seven years. By the construction of these training walls 
and the other works referred to, the river at low water is 
now confined in one channel, as shown on the accom- 
panying plan. 

Breakwaters.—The South Gare breakwater for the pro- 
tection of the entrance to the river was begun in 1863, and 
took twenty-four years to build ; it isa Portland cement 
concrete structure, upon a foundation of slag, with slag 
hearting between the exterior walls near the head, where 
it has an extreme width of 220 ft. at the level of the road- 
way. Nearly 5,000,000 tons of slag and over 18,000 tons 
of cement were used in its construction. The whole 
structure is upwards of 24 miles in length. Owing to 
increased scour in the river and other causes, it has been 
found necessary to protect the head of the breakwater 
by a wave-breaker of concrete blocks, varying in weight 
from 300 tons to 40 tons each. 

For the manufacture of the larger concrete blocks a 
timber platform was prepared on a suitable part of the 
foreshore, a little above the level of low water. Upon 
this platform blocks were built in frames, and when the 
concrete was carried about half the height of the block 
two timber baulks were built into the block ; these baulks 
were laid across the block, with their ends projecting some 
little distance beyond its sides, so that chains for lifting the 
block could be readily attached to the timbers. For deposit- 
ing these blocks two barges were rigidly secured some 20 ft. 
apart by means of two heavily trussed timber beams laid 
across and secured to the decks of the craft, one beam for- 
ward, the other aft; these beams were also used as lifting 
beams. When a concrete block had to be deposited, the 
barges were brought to the platform on the early flood 
tide, and ta so that the block to be removed lay 
directly underneath the lifting beams and fairly between 
the barges. The chains attached to the timbers of the 
concrete block were made fast to the lifting beams; and 
as the tide rose, the block thus secured was lifted from 
the platform, and carried where required between the two 
barges ; the barges were then moored, the chains released, 
and the block dropped into position. Blocks were also 
built upon ——— ways laid across thedeck of a barge ; 

was towed into position, and the 
blocks launched where ‘required. Large masses of con- 
crete were also deposited by sinking old and otherwise 
useless craft filled with concrete. 

Blocks of 60 to 70 tons are now built on launching ways 
laid at the level of the roadway of the breakwater, and are 
launched by screw or hydraulic jacks some two or three 
months after their manufacture. During stormy weather 
it has a happened that a 60-ton block has been 
washed off its ways and driven by the sea a couple of 
hundred feet along the roadway before being finally 
washed over the side of the breakwater. The glass in the 
lantern of the lighthouse, 55 ft. above the level of high 
water, has also suffered in stormy weather. 

The North Gare breakwater has been completed for a 
length of 3330 ft., and a return wall formed across the 
end of the work to protect the slag backing on the har- 
bour side of the breakwater. The structure of the break- 
water consists of a solid Portland cement concrete wall 
on the sea face, averaging 12 ft. in thickness by 26 ft. in 
height. On the harbour face the wall is backed by 
slag balls for an average width of 50 ft. The sla 
balls used for backing weigh about 3} tons each, an 
are brought from the iron works in barges specially con- 
structed for this purpose ; each barge carries forty slag 
gies on cradles, and each bogie carries a slag ball. The 
loaded bogies are lifted from the barge by means of an 
overhead Titan crane, and placed on rails; ten or fifteen 
— are formed into a train and run to the tip head 
behind the breakwater. About 1,000,000 tons of slag 
have so far been used in the construction of the break- 
water. This work has been temporarily discontinued, in 
order that observations may be made of the changes, if 
any, which may take place in the entrance channel or 
North Gare sands. 

Reclamation of Foreshore.—The reclamation of the fore- 
shore of the River Tees has engaged the attention of the 
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Commission from time to time. The total area of the 
land ai present reclaimed from the foreshore of the river 
is about 2400 acres. In 1892 the Commission obtained 
rliamentary powers for a further reclamation of the 
ooee near Port Clarence and Cargo Fleet ; this addi- 
tional reclamation is shown on the plan. 
Dredging.—By the combined action of dredging and 
tidal scour, the increased depth now obtained by the 
former is maintained by the latter. Since 1854, about 
29 million tons of material have been removed by dredg- 
ing from the bed of the river; nearly the whole of this 
material has been deposited at sea by hopper barges. 
The more recent engineering improvements in the river 
have been the result of increased dredging operations, by 
means of which not only have deep-water berths been 
formed in the river at Port Clarence, where vessels draw- 
ing from 15 ft, to 21 ft. may safely lie afloat at low water, 
but also the navigable channel has been considerably 
widened, deepened, and improved. It is intended to 
construct a channel having a low-water depth varyin 
from 12 ft. at Stockton to 15 ft. at Middlesbrough, an 
maintaining at least the latter depth from Middlesbrough 
to thesea. The total length of channel to be thus deepened, 
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The hopper barges are built of iron. Their princi 
dimensions are: Length, about 90 ft.; breadth, 27 ft. ; 
depth, 11 ft. They have six doors, three on each side, 
hinged tothe keelson ; each door is about 84 ft. long by 
6 ft. wide. The doors are raised by hand-winches arranged 
on the after deck of the hopper. Two men are required 
for each hopper karge. The Sagpotte used for towing 
the hopper barges are mostly double engine paddle boats 
of from 40 to 60 horse-power, and carry a crew of five 
men : one master, two enginemen, one fireman, and one 
deck hand. 

So many and so varied are the factors affecting the cost 
of dredging—the nature of the material to be removed, 
the depth of cut which may be made by the buckets at 
each revolution, the depth of the cutting required, the ex- 
posure of the situation, the length of time during which 
work may be carried on each day without interruption, 
the distance to which the material has to be towed, &c.— 
that only the most general comparison can be made of the 
cost of dredging at one place with the cost of dredging at 
another. On the Tees alone, the cost of some of the 
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widened, and improved, is about 12 miles ; and the whole 
of the work in connection therewith is in a forward state 
of progress towards completion. 
uring the two years ending October, 1891, the total 

amount of material dredged from the bed of the river was 
nearly 3,700,000 tons. At that time the Commission kept 
fully employed a fleet of six powerful dredgers, namely, 
five double-ladder dredgers and one single-ladder dredger ; 
also between forty and fifty hopper barges carrying from 
200 to 300 tons each, and nine steam tug boats for towing 
the barges tosea. Theshortest distance towed was about 
10 miles ; the longest 31 miles. The greater part of the 
material removed by dredging consisted of stiff boulder 
clay ; but no less than 302,000 tons of a with 
red sandstone—were removed by one dre — alone, 
without the aid of any explosives whatever. During the 
summer months dredging operations were carried on by 
night as well as by day. An immense number of old oak 
tree trunks 60 ft. and 70 ft. long, boulder stones up to 
7? tons weight, horns and bones of various animals, also 
some ancient human remains, have been dredged from 
time to time out of the bed of the river. pla 

The larger dredgers have double ladders working in 
wells, and are capable of excavating to a maximum depth 
of from 33 ft. to 34 ft. Their principal dimensions are: 
Length, from 125 ft. to 140 ft. ; breadth, 34 ft. to 344 ft. ; 
moulded depth, 94 ft. to 10} ft. ; length of bucket ladder, 
72 ft. to 80 ft. As arule 36 to 40 buckets are placed on 
each ladder; the capacity of each bucket is 9 cubic feet ; 
the buckets, with a Any pins, bushes, &c., are all 
interchangeable amongst the various dredgers. The 
engines on the dredgers are single-cylinder jet-condensing 
of ion 50 to 55 horse-power ; the cylinders are 35 in. in 
diameter by 40 in. stroke. All the dredgers are fitted 
with steam winches fore and aft, having the usual diffe- 
rential gearing, so that the movement of the dredger may 
be regulated either longitudinally or transversely. When 
dredging rock, five or six buckets are removed from each 
ladder, and replaced by heavy forged-iron or cast-steel 
claws, there being generally about six buckets between 
each pair of claws. For many years cast steel has been 
largely employed in the construction of the working parts 
of the dredgers. The upper and lower tumblers are of 
stee!, cast in one piece ; these castings weigh 23 cwt. and 
352 cwb. respectively ; the backs and mouthpieces of the 
buckets, also the links, pins, bushes, and spur pinions are 
of cast steel; the tumbler shafts and ladder roller- 
spindles are of forged steel ; the bodies and bottom-plates 
of the buckets are of 3-in. steel plate. The various parts o' 
the buckets and attachments aredrilled, turned, punched, 
stamped, riveted, and put together at the commissioners’ 
workshops. The crew of a double-ladder dredger usually 
consists of nine men: namely, one master, one engine- 
man, one fireman, two laddermen, three winchmen, and 
a cook ; but while dredging clay, two additional men are 
employed to loosen the clay in the buckets as they pass 
the level of the deck of the dredger. 


dredging was 8.62d. per ton. During the same period the 
cost of towage varied from1.65d. to 4.98d. per ton. The 
cost of dredging here given includes the cost of the dis- 
posal of the dredgings, the cost of all wages, coals, stores, 
repairs, chains, tow-ropes, &c., for dredgers, tugs, and 
hopper barges; but is exclusive of the first cost of the 
dredgers, tugs, and hopper barges. 

Lighting of Channel.—There are altogether fifteen 
lights upon the Tees : one white revolving flashlight in the 
lighthouse at the end of the South Gare breakwater, 
visible for a distance of ten miles ; two red leading lights 
at the fifth buoy, two similar lights at the ninth buoy, 
two green lights, four fixed white lights, one occulting 
white light, two gas buoys, and a pilots’ shelter. Of 
these, the two gas buoys, the pilots’ shelter, and three of 
the beacon lights are supplied with compressed oil gas, 
each having a storage capacity available for six weeks, 
burning day and night continuously. The application of 
this illuminant, instead of oil, is now being extended to 
the whole of the lights on the river, with the exception 
of the south breakwater light, and the fifth buoy leading 
lights. The gasis manufactured by the Commission at 
their Graving Dock Works at Cargo Fleet, near Middles- 
brough. A barge carrying two large welded storeholders, 
having a total storage capacity of 900 cubic feet, is spe- 
cially reserved for the purpose of refilling the cylinders 
of the various lights; these storeholders are charged at 
the gas works with a ae of 10 atmospheres, and 
towed from light to light as occasion requires ; the pres- 
sure in the storeholders is sufficient to recharge the 
cylinders of the lights by simply connecting them through 
a flexible pipe. The barge containing the storeholders is 
kept always afloat with the storeholders fully charged. 

Moorings.—There are altogether about a hundred 
mooring buoys in the river and estuary, the property of 
the Commisson, besides some forty mooring dolphins. 
The more recent mooring buoys are made of mild steel 
plates, with cast-steel crossheads and nuts, and forged 
steel spindles and shackles; they are 8 ft. in diameter by 
9 ft. long. Both the ebb and flood buoys in a berth are 
secured by a 3-in. stud chain, shackled to three bridle- 
chains which lead from three piles placed in the form of 
a triangle ; these piles are driven well below the surface 
of the river bed. 

Results of Improvements.—As some indication of the de- 
velopment of the river, it may be of interest to note that the 
largest cargo shipped from Middlesbrough Dock in 1864 
was 708 tons. The largest in 1891 was 5000 tons, while in 


f | 1892 a vessel with 6500 tons dead weight cargo left the river. 


Briefly it may be stated that by the energy, enterprise, 
and forethought of the Tees Conservancy Commission, an 
exposed and dangerous estuary has been converted into a 
safe and commodious harbour of refuge; a shallow, wan- 
dering, and uncertain river has been converted into a safe 
navigable waterway ; and a large tract of waste and use- 





less foreshore hae been reclaimed, and made available for 
profitable and useful purposes. 





FAST OCEAN STEAMSHIPS.* 


By Mr. Francis Etear, LL.D., F.R.S.E., 
Vice-President. 


WHEN the present meeting was arranged for I was 
asked to read a paper. upon the above subject, with 
special reference to vessels of the largest type—such as the 
new Cunard steamships Campaniaand Lucania, for which 
I am the consulting naval architect. The secretary in- 
formed me that the subject was considered very suitable 
to the occasion, especially as no paper upon it has been 
contributed to our Transactions since thelate Mr. William 
John—one of the ablest and most valued members this 
Institution has had during the third of a century it has 
existed—read one upon ‘* Atlantic Steamers,” in 1886. 

Our present knowledge and experience of many of the 
conditions that limit or influence speed at sea, and of 
their separate or combined effects, are by no means exact 
or exhaustive. In considering the general question of 
the proportions, power, and detailed arrangements requi- 
site for a ship in order to absolutely insure that the 
highest possible average speed shall be obtained, and 
kept up over an indefinite number of long ocean voyages, 
under the restrictions imposed by the existing conditions 
of ship, engine, and boiler construction, harbour and dock 
accommodation, &c.—a question which would be a mere 
matter of calculation if all the circumstances affecting it 
were fully and accurately known—we find that the 
answer depends ultimately, to a great extent, upon per- 
sonal judgment, and is open to be materially affected by 
hopefulness or imagination. It would be unprofitable to 
attempt to enter upon such a speculation here, and I 
resist the temptation to do so. It might, perhaps, be 
more useful and appropriate to call attention to a few of 
the —_ points that affect speed at sea, and some of 
the directions in which theory and experience show the 
“= to continued improvement. 

he Great Eastern is the most wonderful instance the 
world has seen of attempts to obtain high speed over long 
distances at sea. She was designed forty years ago, and 
her name is probably associated in the minds of most 
people only with errors and disaster. Our Transactions 
contain but little about her, although her constructor, 
Mr. J. Scott Russell, was one of the founders of this 
Institution, and was for over twenty years one of its most 
prominent members. It is universally known that she 
was remarkable for her enormous size; but it is often 
forgotten that there was anything else about her worthy 
of notice or admiration. Every new ship that is built of 
greater dimensions than her predecessors is naturally 
compared in size with the Great Eastern. The Great 
Eastern was remarkable, however, not only for the vast- 
ness of her proportions, but also for the thought, care, 
and skill employed in her design and construction, and 
for the extent to which problems relating to high speed 
upon the longest ocean voyages, some of which are, at 
times, thought to be peculiarly modern, were understood 
and worked out by her designer. I have thought it 
might be interesting to compare the latest large steam- 
ships with the Great Eastern more in detail than is 
usually done, and to bring into the comparison not 
merely size, but some of the leading details of design and 
construction. 

In the latter part of 1851, Mr. Brunel began to work 
out his idea of a great ship for the Indian and Australian 
trade. He spent two years in inquiries, investigations, 
and calculations relating to the numerous problems— 
many of them quite novel then, though more familiar 
now—that were raised by such a tremendous stride in 
advance of all former experience and ideas. The magni- 
tude of the stride was as great as would now be involved 
by the construction of a ship 1200 ft. long and 30 to 35 


knots oe. 
The following is a comparative statement of particulars 


of the Great Eastern and Campania: - 
**Great Eastern.” ‘‘ Campania.” 


ft. in. ft. in. 
Length over all ... 692 0 622 0 
ngth between 
mdiculars... 680 0 600 0 
Breadth moulded 82 2 65 0 
Depth moulded to 
upper deck _... 58 0 41 6 
tons tons 
—— gross ... 18,915 12,950 
tonnage | under deck 18,837 10,267 
ft. in. ft. in. 
Load draught... 30 0 27 0 
Passenger ) 1st class 800 600 
accommo- 2nd os 2,000 300 
dation ...) 3rd _,, 1,200 700 


Indicated _horse- 
power of engines about 8,000 about 30,000 
Speed at sea in 


knots at full power 14 to 144 22 to 23 


The Great Eastern had two separate sets of propelling 
machinery ; one driving a screw propeller, and the other 
a pair of paddle-wheels. The screw engines were the 
most powerful, and could indicate up to 4500 horse-power 
at sea. The _— engines indicated 3500; so that the 
maximum indicated horse-power was about 8000. This 
power gave a — of 14 to 144 knots at sea, with a coal 
consumption of about 400 tons per day. There were 
four cylinders to each set of engines; those of the screw 
engines being 7 ft. in diameter, with a stroke of 4 ft.; 
and those of the paddle engines 6 ft. 2 in. in diameter, 
with a stroke of 14ft. The screw was four-bladed, and 
had a diameter of 24 ft. with 44 ft. pitch. The paddle- 
wheels were 56 ft. in diameter. he working steam 
pressure appears to have been about 201b., and steam 





* Paper read before the Institution of Naval Architects, 
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was cut off in the eylinders at one-third of the stroke. 
The boilers were tubular and of the square box type, and 
they were double-ended. There were ten boilers in all, 
18 ft. long, 17 ft. 6in. wide, and 14 ft. high, with 112 
furnaces, f 
The Campania has also two separate sets of propelling 
machinery, but in her case they drive twin screws, The 
propelling power is fully three-and-a-half times that 
of the Great Eastern, and the speed more than 50 per 
cent. greater. This increase in power and speed is ob- 
tained with a daily coal consumption that is but little in 
excess of the Great Eastern’s. There are five cylinders 
to sach set of the Campania’s engines, and they work 
three cranks. There are two high-pressure and two 
low-pressure cylinders, and the high-pressure cylinders 
are placed upon the low-pressure. The cylinders 
are 37in., 79in., and 98 in. in diameter respectively, 
with 69 in. stroke. The screw og lers are smaller than 
that of the Great Eastern. The boilers are thirteen in 
number, twelve being double-ended, and one single-ended, 


hig./. 








done to increase the strength, and prevent the undue 
straining, of such a structure as a ship’s hull by extra 
riveting. In the Campania, three of the edges of the 
bilge strakes and the top edges of the upper strakes of 
plating on each side are treble riveted, and the remainder 
are double riveted ; and all the butts, which are lapped, 
as in the Teutonic and Majestic, are quadruple riveted— 
except at the extreme ends, where they are treble riveted. 

Mr. Brunel communicated his views respecting a great 
steamer for the Indian trade to the directors of the 
Eastern Steam Navigation Company, after discussing 
them with Mr. Scott Russell and others. This company 
was formed in 1851, to convey mails, passengers, &c., by 
the overland route between England and India and 
China, with a branch to Australia. The Government, 
however, gave the contract for the whole service to the 
Peninsular and Oriental Company in March, 1852; and 
the Eastern Steam Navigation Company found itself in 










the ition of being unable to carry out the objects for 
which it had been incorporated. 


_TWIN SCREW STEAMER CAMPANIA 
PROFILE - 

SwADl Ohcn ween ae 
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room for about 800 separate cabins, larger than those now 
fitted up in packet ships, with large saloons capable of 
accommodating 1000 or 1500 first and second class pas- 
sengers, and would carry 3000 tons weight of cargo, with- 
out making any allowance for that increase of speed pro 
portionate to the mere increase of size, of which we see 
every day fresh proof; the average speed of the ship, 
with the proposed power of engine and calculated con- 
sumption of coal, would be 14 knots at the average, 
making the passage out in 344 days, say 36; but with 
that increased speed which has been shown to take place 
with increased dimensions, we may speculate upon the 
~" being performed in 30 days. ; 

“This same vessel, fitted up for the Australian voyage, 
and loaded deeper, would carry coals to Australia and 
back ; would take out 3000 passengers easily, and a small 
amount of cargo only, but could bring back any amount 
that could be conveniently collected ; or if provision were 
made for taking in 3000 or 4000 tons of coal in Australia, 
that additional amount of cargo might be taken on the 
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with 100 furnaces—or twelve furnaces less than in the 
Great Eastern. 

Figs, 1 to 4 show the main structural features of the 
Great Eastern and the Campania. One of the chief 
differences is that the main structure of the hull is much 
@ieceper in the former vessel than in the latter. The Great 
Eastern was a flush-decked ship, with no erections on 
deck, except a few small houses at the middle line, shown 
by dotted lines ; and the moulded depth from this deck 
was 58 ft., making the vessel 11.7 depths in length. The 
Campania carries upon her upper deck—in conformity 
with the type of vessels that has been developed for the 
accommodation of the largest number of passengers—two 
tiers of decks. The first, or promenade, deck consists of 
forecastle, poop, and midship deck for passengers, nearly 
400 ft. long. This deck is practically continuous; the 
midship part being separated from the forecastle and poop 
only by a small break at each end. Upon the promenade 
deck a large amount of first-class senger accommoda- 
tion is provided, which includes library, drawing and 
music rooms, smoking-room, twenty state-rooms, &c, 
The second, or shade deck, is carried right across the 
promenade deck as a shelter to the passengers, and it 
extends fore and aft over the whole length of that deck. 
Upon it are carried the boats, cabin accommodation for 
the captain and officers, chart-room, wheel-house, &c. 

The moulded depth from the upper deck of the Cam- 
pania is 41 ft. 6in., making 144 depths in length. The 
moulded depth from the shade deck is 594 ft., which is 
only 14 ft. more than the moulded depth of the Great 
Eastern from the upper deck. 

Apart from this difference in moulded depth, the main 
features of the structural design of the hull are very 
similar in the two cases, There areseveral complete iron 
or steel decks—the upper one being of great extra 
strength ;* a bottom made very strong by means of inner 
bottom plating and longitudinals, and a very similar 
amount and arrangement of internal subdivision of the 
hull by watertight bulkheads. 

he framing of the hull was entirely longitudinal in 
the Great Eastern, and the inner bottom was carried up 
as shown in Fig. 3. The longitudinals were 2 ft. 10 in. 
deep, and 4 in. thick. They were about 2 ft. 6 in. apart 
on the fiat of the bottom, and 5 ft. apart from the bottom 
toa height of 36 ft. The scantlings of the hull seem to 
have been arranged upon a simple principle, for Mr. 
Scott Russell says, in his work on ‘ Naval Architecture,” 
page 394, ‘there is one thickness of plates, #in., for 
skin, outer and inner; one thickness for internal work, 
4in.; one size of rivet, {in.; one pitch, 3in.; and one 
size of angle iron, 4 in. by 4 in. by § in. 

The shell plates, which were ? in. thick, were only 
10 ft. one and 2ft. 9in. wide; being, it ma pre- 
sumed, the largest obtainable at thit time. The weight 
of one of these plates would be under 74 cwt. The bulk- 
head plates, which were 4 in. thick, were about 9 ft. long 
and 3 ft. wide. The progress since madein the manufac- 
ture of ship-plates is shown by the fact that the shell 
plates of the main portion of the hull of the Campania, 
which are jin. thick, average over 26 ft. in length, 
5 ft. 3 in. in breadth, and 45 cwt. in weight. Mr. Scott 
Russell says, “ The Great Eastern was entirely built 
with single riveting, the double riveting being at the 
butts mostly.” We have since learned that much can be 


~* In the Great Eastern this deck is cellular in con- 
struction, and consists of longitudinal 





girders plated at 


the top and bottom with }-in. plates, 
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They then turned their attention to the main oversea 
route followed - British commerce round the Cape 
towards India, China, and Australia, which was nearly 
the same as far as Ceylon. ‘‘On the fact of this 6 
pathway of commerce they grounded, and not without 
plausible reasons, their scheme for the profitable employ- 
ment of various vessels of gigantic size between England 
and Ceylon, from which place smaller vessels were to 
diverge to the other parts of India, as well as to China, 
Japan, and Australia ; the intention, however, being to 
despatch their first great vessel, when ready, direct to 
Calcutta, Sydney, and Melbourne.”* 

Mr. Brunel reported as follows, in March, 1853, toa 
committee appointed by the directors to confer with him 
upon the design of the great ship: ‘‘The dimensions 
arrived at by calculation for this ship would be, in round 
numbers, 670 ft. long and 80 ft. beam. This sized vessel 
would combine most of the advantages which we seek to 
obtain. It would carry coal to Diamond Harbour (in the 
Hooghly), and back to Trincomalee; it would afford 








a History of Merchant Saving and Ancient Com- 
merce,” vol. iv., page 488. (W.S. Lindsay.) 
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passage out. The passage out to Port ay Sana be 
made easily in 36 days, and home by Cape Horn in the 
same time.” : f 

Mr. Brunel was authorised to continue his communica- 
tions with shipbuilders and engineers, and to invite ten- 
ders. The contracts for building the vessel, as slightly 
enlarged to 680 ft. by 82 ft., were signed at the end of 
1853. The hull and paddle engines were given to Messrs. 
Scott Russell and Co., of London, and the screw engines 
to Messrs. James Watt and Co., Soho Works, near Bir- 
mingham. Mr. Scott Russell wrote as follows to the 
Times on April 20, 1857: ‘‘My share of the merit and 
responsibility is that of builder of the ship for the 
Eastern Steam Navigation Company. I designed her 
lines and constructed the iron hull of the ship, and am 
responsible for her merits or defects as a piece of naval 
architecture. I am equally responsible for the paddle- 
wheel engines. . . . It is to thecompany’s engineer, Mr. 
I. K. Brunel, that the original conception is due of 
building a steamship 1 enough to carry coals sufficient 
for full steaming on the longest voyage. He, at the out- 
seb, and long before it had assumed a mercantile form, 
communicated his views to me, and I have participated 
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in the contrivance of the best means to carry them into 
practical effect.” j : 

Sufficient capital was raised to build the ship, which 
the directors stated could be completed in eighteen 
months, and “which would, undoubtedly, according to 
all existing experience, pass through the water at a velo- 
city of 15 knots an hour, with a smaller power in propor- 
tion to tonnage than ordinary vessels now require to make 
10 knots.” The first plates of the flat portion of the 
bottom were laid on May 1, 1854, but it was not till 
November 3, 1857, that she was ready for launching. The 
launching operation was, as is well known, a disastrous 
failure,’and the vessel was not got into the water till 
January 31,1858. The cost of the launch is said to have 
amounted to 120,000/., and the company’s funds became 
exhausted. The vessel lay in the Thames for more than a 
year with all work stopped upon her, when she passed into 
the hands of anew company called the ‘‘ Great Ship Com- 
pany.” She made her first steam trial in September, 
1859 ; and as the trade for which she was originally in- 
tended could only be worked, if at all, by a number of 
such ships making voyages at regular, and not too long, 
intervals, with smaller vessels in the Indian Ocean to 
distribute the freight and passengers among the eastern 
ports, this idea had to be given up. She was accordingly 
put into the Atlantic trade, and made nine Transatlantic 
voyages between 1860 and 1863. Upon the fourth voyage, 
with 400 passengers on board, the rudder head was 
twisted off, and the paddle-wheels damaged in a heavy 
gale, and the vessel was obliged to put back to Queens- 
town. On another voyage outwards to New York, she 
passed over a reef of rocks off Lony Island Sound, which 
tore the bottom plating open in ten places, and made one 
hole 80 ft. long and 10 ft. wide. Her very complete sub- 
division protected her against anything more than local 
damage, and most of the passengers landed in ignorance 
of an accident which would probably have proved fatal 
to any other existing vessel. : 

The Great Eastern’s speed upon the Atlantic some- 
times reached 144 to 15 knots average during one day, 
with a draught of water on leavirg port of about 28 ft. 
Upon one voyage her speed a 13? knots outwards, 
and 14 knots homewards. The highest average speeds 
upon the Atlantic in 1852, when the Great Eastern was 
designed, were about 10 knots. It will thus be seen that 
the anticipations with regard to her speed were not with- 
out justification. : 

Owing to the impossibility of working upon the Atlantic 
at a profit, the ship passed into other hands, and was 
afterwards occupied chiefly in cable-laying. After the 
demand for her employment in this work fell off, she lay 
many years, uncared for, in Milford Haven, and was at 
last sold and broken up. 

Mr. W. S. Lindsay says: ‘“‘Though far from realising 
the expectations once entertained with regard to speed* 
and small consumption of fuel, her failure is mainly to 
be attributed to the fact that, at the time she was con- 
structed, there were no lines of traffic on which a vessel 
of such huge capacity could procure, with despatch, the 
— of freight or passage money necessary to insure a 
profit.’ 

The Great Eastern was a failure commercially ; but, 
from a mechanical point of view, she was in all her main 
features successful to a degree that was marvellous, when 
compared with the standard of the time. Mr. Brunel 
did not know the ‘‘law of comparison,” taught us by the 
late Mr. Froude, which shows on the power required to 
drive a ton of displacement at a given speed in a small 
ship becomes reduced as the dimensions are increased in 
similar ships; but he well knew the fact that the propor- 
tion of power to displacement becomes less as a ship is 
increased in size, for the same speed. He acted upon this 
principle in 1836 in the design of the famous Atlantic 
steamer Great Western, and carried it to an extreme 
length in the design of the Great Eastern. 

Mr. Brunel said : ‘‘I never embarked in any one thing 
to which I have so entirely devoted myself, and to which 
I have devoted so much time, thought, and labour, and 
on the success of which I have staked so much reputa- 
tion.”+ This will be understood when the responsibilities 
of the designer of such a vast and novel work are con- 
sidered. Almost everything had to be thought out and 
arranged for, with but very little help from existing ideas 
and experience. Mr. Brunel said in one of his memo- 
randa: ‘‘ Every part has to be considered and designed as 
if an iron ship had never before been built ; indeed, I be- 
lieve we should get on much quicker if we had no pre- 
vious habits and prejudices on the subject.” ‘ 

The lines were designed by Mr. Scott Russell upon his 
wave-line principle. The cellular construction of the 
hull, and the inner bottom, with the very complete 
internal subdivision into watertight compartments 
—an arrangement that would fulfil the most modern 
and stringent requirements, as laid down in the 
recent report of the Bulkhead Committee—were due to 
Mr, Brunel. Investigations _ the rolling of ships, 
with special application to the design of the Great 
Eastern, were made for Mr. Brunel by his friend, the late 
Mr. William Froude; and, I think, we probably owe 
Mr. Froude’s important contributions upon the rolling 
of ships to our Transactions to his association with Mr. 
Brunel in this matter. Mr. Froude employs in his first 
paper on ‘‘ The Rolling of Ships” (vol. ii. of Transactions, 
pages 219-221) data obtained from rolling sees 
made with a model of the Great Eastern. r. Brunel 
also wanted to experiment upon the relative resistances 





* The expectations with regard to speed appear to 
have been fairly realised, though with a consumption of 
coals that greatly exceeded Mr. Brunel’s estimates. 

+ “The Life of Isambard Kingdom Brunel, Civil 
Engineer.” By Isambard Brunel. (Longmans, Green, 
and Co. 1870.) 





in water of clean copper and painted iron surfaces, with 
the view, at first, of having the outer shell of the Great 
Eastern of wood, sheathed with copper. He appears to 
have finally settled upon iron, because of the difficulty 
of devising any means of dealing exhaustively with the 
question ; and because he doubted whether, with a very 
long surface, the smoothness would much affect the total 
resistance, 

Having dealt at much greater length with the subject 
of the Great Eastern than I would otherwise have done, 

use of the want of information in our Transactions 
respecting the design and performances of the most 
wonderful piece of naval architecture ever projected, I 
will pass on to some of the general questions involved 
by the growing demand for increased speed at sea. 

There are already several ships that can cross the 
Atlantic at an average speed of over 20 knots, or 23 
statute miles per hour. The Campania crossed from 
Sandy Hook to Queenstown, on her first voyage in May 
last, at an average of 21.3 knots, and meng | one day she 
averaged 22.3 knots. These speeds are a little over 244 
and 254 statute miles per hour respectively. It is thus 
already possible to cross the Atlantic at as great a —- 
as journeys of the same length could be made on land by 
all but the fastest railway trains. The Canadian Pacific 
Railway, for instance, takes 5 days 19 hours between 
Montreal and Vancouver, a distance of 2906 miles, giving 
an average speed of a little less than 21 miles per hour. 

There are various standards by which the speeds of 
ships are judged. We have the trial speeds, which may 
be determined by a series of runs over a measured mile, 
or by runs over various distances in smooth water at sea ; 
we have runs for a certain length of time in ordinary 
weather at sea ; and, finally, we have the average s 
which a ship can maintain, year after year, over the whole 
of her voyages in all seas and all weathers. 

The last-named is the kind of speed now under con- 
sideration. Among the conditions essential to high speed, 
as thus defined, are: (1) Great size of ship; (2)a form 
suitable for a easily at high speeds over heavy seas 
without shipping heavy water, or lifting the propellers 
sufficiently to cause racing ; (3) deep draught of water ; 
(4) steadiness in a sea way; (5) great strength of struc- 
ture and of machinery ; (6) a large proportion of boiler 
power, so as to enable a full —7 of steam for the 
engines to be easily kept; (7) a full and well-regulated 
supply of air to the furnaces. 


(To be continued.) 








THE PORT OF VENICE. 


The Improvement of the Lido Entrance to the Port of 
Venice.* 
By Cesare Spapon, of the Italian Civil Engineering 
Corps. 

Tue Venetian Lagoon is in communication with the 
outer sea by means of five outlets (called ‘‘ ports”) through 
the littoral, and these “‘ports” are named Treporti, 
St. Erasmus, Lido, Malamocco, and Chioggia. 

The littoral, or foreshore, is red subject to the 
winds blowing from N.E. and S8.E. 

The S8.E. wind produc s a heavy sea, which frequently 
damages the works of th “‘ ports.” The N.E. wind, with 
a smaller fetch (60 miles), does not usually cause so great 
damage. It is found from observation that the matter in 
suspension transported by the sea currents generally 
passes from north towards south. 

Opposite to the mouths of the “‘ports” deposits of 
sand, &c., form, and they are larger on the windward 
than the leeward side. They are termed ‘‘scanni,” and 
in 1882 extended from the western or left side (see Fig. 1), 
in front of the outlets of the ‘‘ports” of Lido, St. Erasmus, 
and Treporti. ‘The ‘‘Cavallino littoral” and the ‘* Lido 
littoral” (between which is the outlet of the three “‘ports”’) 
are in their general directions inclined to each other at an 
angle of 136 deg. In consequence of this sharp or sudden 
change in the general direction of the foreshore, combined 
with the heaping-up effects of south-easterly gales, the 
Cavallino littoral has more largely increased than the 
other, and its enlargement has gone on to so great an 
extent as to stop up a former, or sixth, outlet, known as 
Lio Maggiore. <A reference to the plan dated 1882 also 
shows the existence of numerous submerged sandbanks 
right across the outlets of the “‘ports.” The ports of 
Treporti and St. Erasmus were ly blocked, while that 
of Lido was in a somewhat better condition. 

The continued deterioration pointed to the necessity of 
so improving the port of Lido that it might form a per- 
manent and satisfactory approach to Venice, as it was on 
the lagoon here that the city is situated with its docks, 
quays, arsenals, &c. 

The rt of Malomocco was the only navigable one for 
large ships, but its use involved the circuitous navigation 
of lagoonary canals to the extent of 14 and 16 kilometres 
to reach the arsenal, and the maritime stations respec- 
tively. This approach, however, was very difficult of 
navigation, owing to the numerous and sharp bends and 
strong currents; and in addition it requires continuous 
dredging to a depth of 10 metres below high water to 
permit of the convenient e of vessels. If, however, 
the outlet of the port of Lido could be made efficient, the 
navigation of lagoonary canals in Fp Venice 
would be reduced to 74 kilometres to the maritime station 
and 24 kilometres to the arsenal. In sddition to these 
reduced distances there is the advantage that these par- 
ticular lagoonary canals maintain themselves naturally at 
a navigable depth. 

The tendency to deposit in the lagoons is greater than 
the tendency of the outflowing waters to remove the 





* Paper read at the International Maritime Congress 
London Meeting, July, 1893. ’ 


material, and consequently the lagoons are getting filled 
up, especially those of Treporti and St. Erasmus. 

The deterioration of the port of Lido was clearly trace- 
able to the same causes as formerly threatened the exist- 
ence of the port of Malamocco, aa the same remedy was 
used—viz., the construction of two dykes made at the 
sides of their mouths. and produced beyond the banks, so 
as to stop the heaping-up action of the waves and to 
constrain the outflowing current to pass in a constant 
channel across the banks, and thus permanently maintain 
a deep approach channel. 

The —— out of the remedy in the case of the Lido 
was more difficult than in that of Malamocco, inasmuch 
as in the latter case only one mouth of a lagoon had to 
be dealt with, as against three in the former. 

In the year 1872 Messrs. Mati and Coutin, civil engi- 
neers, designed a scheme to include the three mouths of 
Treporti, St. Erasmus, and Lido, in one entrance or 
‘canal port.” They proposed the construction of two 
dykes, the first or north-easterly one to start from the 
Sabbioni Point at the extreme western end of the Caval- 
lino littoral, and the second or south-easterly one from 
the Carboni Point at the extreme eastern end of the Lido 
littoral. These dykes, shown 3} kilometres apart at their 
base, converge soas to give a parallel-sided entrance to the 
** canal port” of a width of 1 kilometre, and the dykes 
or embankments were to be produced seawards into a 
—_ of 8 metres below high-water mark, it being con- 
sidered this was necessary in order to reach a point where 
the material of the sea bottom was not liable to movement 
from the action of surface waves. The north-eastern 
dyke thus required to be 3440 metres in length, and the 
south-westerly one 2730 metres. 

The width of the “‘canal port” between these dykes 
was fixed at 1 kilometre, having due regard to the areas 
of the interior lagoons, the previous experience at the 
Malamocco port being taken as a guide. 

_The entrance was also fixed to be in a south-easterly 
direction, a regard to the direction of prevailing 
strong winds and the contour of shore. 

The scheme thus formulated was considered by the 
authorities, together with three others of a slightly modi- 
fied character, and finally it was decided to carry out the 
north-eastern dyke as Pye but to modify slightly 
the width between the dykes at the entrance, and to alter 
the length of the south-western dyke. Thus the width 
was made 900 metres, and the consequent change in 
position of the north-western dyke necessitated a length 
of 2850 metres, at which length a depth of water of 
7 metres would be reached. 

here was a further alteration—dictated by motives of 
economy only—in the curve at the root of the south- 
western dyke, by which alteration certain very deep por- 
tions of the approach were avoided for the permanent 
embankments. 

Accordingly, in 1882, the works were commenced, and 
in 1888 the north-eastern dyke was completed for a length 
of 3130 metres, of which 2890 metres consisted of solid 
work above “ the level of the medium tide,” whilst the 
other 240 metres were submerged. 

As the construction of this dyke proceeded, the mouth 
of the Treporti outlet was naturally improved, and a 
channel was formed across the bank 5 metres in depth. It 
had, however, a “‘ bar” with only 34 metres depth over it, 
and at its outer end it took a south-easterly direction, 
then turning southward, but maintaining its depth 
throughout. But it appeared that the ebbing currents 
from the Treporti outlets were not sufficient to secure the 
required depth, and the extension of the dyke into 8 metres 
of water clearly would not have the desired effect ; and 
as no improvement had taken place in the mouth of the 
Lido, whilst the bank between the Lido and Treporti had 
increased, it became urgent that the south-western dyke 
should be carried out. Its construction was commenced, 
therefore, in 1889, and the work is still in progress. 

The mode of carrying out the work presented no un- 
usual features. 

Both dykes have their top levels at 0.50 metre above 
high-water mark ; they are 6.50 metres wide, with side 
slopes of 14 to 1. The upper part is made with large blocks, 
each containing 9 cubic metres. 

The foundations of the north-eastern dyke were good, 
and no quicksands were met with, but more difficulties had 
to be overcome in the south-western dyke, principally 
due to the great depth of the outlet of the Porto di Lido. 
In this outlet channel the ebb currents had a high velocity, 
which exercised a strong eroding effect on the bottom. 
In consequence of this high velocity it was not deemed 
advisable to start the south-western bank at the extreme 
land end and extend it seawards, as had been done with 
the north-east dyke. Therefore, that portion of the mouth 
of the Porto di Lido was not interfered with at first, but 
the rest of the embankment proceeded with between the 
dates of July, 1889, and March, 1891, and at the same 
time the north-east dyke was strongly protected. Then the 
closing of the old outlet of the Lido was proceeded with 
and completed at the end of 1891, the total length of em- 
bankment then being 2350 metres; but from that date 
up to the present time operations for strengthening this 
south-western bank have been continuously in progress. 

The estimated cost of the scheme was 6,424,000 lire, and 
up to the present 4,280,000 lire have been expended. 

Thesurvey and plan dated 1892(F ig. 2) shows the condi- 
tion of the sea bed in the neighbourhood of the works. 

In 1889, when the construction of the south-west dyke 
was started, the new mouth of the Treporti ran in a direc- 
tion nearly north and south, crossing the site of the south- 
west dyke, in an almost similar direction to the old out- 
let of Lido. Between these two outlet channels was the 
large sandbank 900 metres long, and with a depth of 1.20 
and 2 metres below ‘‘ medium high tide mark.” As soon 
as the old mouth of the Lido was closed, the diverted 
currents formed a new channel across this sandbank, 
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having a depth at places of more than 8 metres and an | 
average width of 100 metres. After crossing the bank | 
this new channel of the Lido joins that of the Treporti, | 
and one channel is formed, having an average width | 
of 250 metres and a depth of not less than 6 metres. 

Further on the channel decreases in depth, and ultimately | 
is blocked by a slight ‘“‘ bar” having 5.70 metres depth, | 
but more recent observations have indicated a ten- 
dency to increase in depth. 

The new ‘‘canal port” or entrance channel is stated, 
for navigation purposes, to have a depth of 6 metres, and | 
when it is considered that the north-eastern dyke reach 
toa point at which only this depth originally existed, 
these results are considered very satisfactory. 

The effect of the scouring action of the new currents 
has been, amongst other things, to remove the sand from 
the remains of some old wrecked galleys supposed to have 
gone down in the wars of Chioggia (1377-80). | 

The increase of depth in these new channels is con- | 
tinuous, but from the experience at the Malamocco port | 
and elsewhere it is concluded that some years must pass | 
before the new channels may be considered permanent, | 
and in this interval many additions will require to be | 
made to the works. 

It is believed that when the two dykes are completed, 
in accordance with the original scheme, the entrance | 
channel between the parallel portioas of the embank- 
ments will have a denth of 8 metres, and will branch out 
into two distinct channels, one towards the mouth of the 
Treporti and the other towards that of the Lido. | 

The mouth of the St. Erasmus will not probably remain 
independent, but will join that of the Lido if any ten- | 
dency in this direction be encouraged by judicious works, 











BuLGARIAN SHIPPING ENTERPRISE.—The first Bulgarian 
Steamship Navigation Company was inaugura at a 
meeting of subscribers on August 29, at which a board of 
directors was nominated. The new company will have a 
capital of 2,000,000 fr. and will receive a Government 
subvention equal to 9 per cent. of the paid-up capital ; 
2,300,000 fr, have been already subscribed, It has been | 
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decided to order the construction of two steamers in Eng- | South American fire departments. The engine is fitted 
land, one of which, with a tonnage of 1200, will ply be-| with the firm’s new patent valve box with 9-in. pumps, 
tween the Bulgarian ports and Constantinople, while the | and, worked by forty-eight men, is capable of delivering 
other, with a tonnage of 800, will undertake the local | 250 gallons of water per minute and of throwing a jet 
coast service. It seems probable that the local service | 150 ft. high. The machinery and pumping levers are 
will prove remunerative, but the Austrian Lloyd steamers | bright throughout, steel being used to a great extent. The 


| will be dangerous competitors for the traffic with Con- | works are fitted in an open mahogany cistern, the fore 
stantinople. The new venture gives evidence of the enter- | carriage being arranged in order that the engine may be 


— spirit of the Bulgarians, which is also indicated drawn by men. It is, perhaps, the most powerful hand 

y the numerous co-operative societies now being formed fire engine ever constructed, and is furnished with a large 

in all parts of the country. amount of inlined and outlined hose, an article also in- 

—- | troduced by Messrs. Merryweather, the outlining pro- 

A PowerruL Hanp-workep Fre Encinr.—A new tecting the fabric from injury or wear when used on 

design of band fire engine has just been constructed by rough roadways, and also preserving the canvas from 
Messrs, Merryweather and Sons for one of the leading rot. 
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—— — PATENT 


Compitep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings ts stated 
in each case ; where none are mentioned, the Speotfeation is 
not illustrated. 

Where Inventions are communicated from abroad, the Names 
éc., of the Communicators are given in italics. 

Copi: Z Specifications may be obtained at the Patent Office 

le Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. : 

The date of the advertisement of the tance of a complete 
—— is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

mae dy oom may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O, of oprosition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


16,339. S. Griffin, Bath, Somerset. Liquid Hydro- 
carbon, &c., Engines. (3 Figs.) September 13, 1892.— 
This invention relates to liquid hydrocarbon, &c., engines. When 
the pressure inthe motor cylinder reaches a certain point, it acts 
on the available area of the enlarged stem of the valve C and 
opens it, allowing communication between the passages A, E, 
the compressed and inflammable charge being thus admitted to 
the igniting tube and fired. The valve C is held open by the pres- 
sure in the cylinder until the exhaust valve is opened, when it is 
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gradually returned to its seat by the spring D, thus again cutting 
off communication between the ignition tube and the motor 
cylinder. The valve C is thus opened at the same point of each 
recurring compression stroke, thereby timing the firing of the 
charge. To temporarily relieve the pressure on the spring D in 
starting, the adjusting screw is turned back. When the engine 
is running the adjusting screw is turned in the reverse direction 
until the stop nuts reach the opposite limit of their movement. 
(Accepted July 19, 1893). 
GUNS, &c. 

15,070. G. F. Redfern, London. (EF. Ternstrom, 
Asnieres, Seine, France.) Armoured Turrets. [4 Figs.) 
August 20, 1892.—This invention relates to an armoured turret 
having an upper cupola @ arranged so as to admit only the gun 
and the immediately adjacent parts of the mounting above the 
level of the ground. The cupola fits on to the outer armour ec, 
and springs are introduced between the two in order to reduce 
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the friction between those parts. The gun is supported in a 
cylinderf having trunnions carried in bearings in the cupola, 
rings/, m being arranged for locking the gun in firing position and 
means for preventing the mechanism from being handled or the 
gun worked until after it is locked to the cylinder f. In aiming 
through an orifice in the cylinder supporting the gun, a tele- 
scope s is provided with a mirror to reflect the image of the object 
toa point belowthe gun. (Accepted July 19, 1893). 


16,298. T. Southgate, London. Small Arms. [10 
Figs.] September 12, 1892.—The object of this invention is to 
prevent the accidental discharge of smallarms. The locking bolt 
A is pivoted on the tail B of the sear B', and is free to be rocked 
on its centre so as to release the latter. A stop block is formed 
on the inner surface of the locking plate D above the sear tail 
When the lock is cocked the bolt A is pressed by its spring into 
the space between the stop block and the tail B, thus locking and 
holding the sear nose in the bent of thetumble F, The trigger G 
is formed with a - aed Gl extending upwards behind the sear tail 
and in contact with the inner end of the locking bolt, this spur 
being sloped so that when the trigger is pulled it presses the inner 


come backwards out of the space, and thus releasing the sear 
and allowing it to be pulled off and the hammer to fall, the bolt 





A remaining outside, behind the projection C, until the lock is 
—_ cocked, when the space is again filled as before. (Accepted 
‘uly 19, 1893). 


RAILWAY APPLIANCES. 


15,700. W.R. Sykes, London. Railway Sig: ] 
Apparatus. [6 ‘igs.] September 1, 1892.—This invention 
has reference to balance lever plates fixed upon the signal post in 
conjunction with operating the signal arm. When the distant 
signal lever is operated in the far cabin, and the balance lever c 
which operates the cam piece i througha roller g is moved, 
the sway beam i is raised by the connecting-rod / into a 





slanting position, and a movement given to the middle up- 
right rod o to the distant arm, so that the bottom of a slot 
bears against a pin. Upon the stop signal being operated in 
the rear cabin, the balance lever d is worked, and through a roller 
actuates the cam piece j, to which is connected the rod k to the 
stop signal. The stop and distant signals are thus lowered. 
(Accepted July 19, 1893). 


STEAM ENGINES AND BOILERS. 


16,494. N. Macbeth, Bolton, Lancs. Furnishing 
Support for Piston-Rods, (6 Figs.) September 15, 1892. 
—This invention relates to horizontal steam engines, and the 
object is to decrease the tendency the pistons have to bear 
heavily upon the lower parts of the interiors of the cylinders and 
rods, &c. Below the piston-rod a bearing is applied, this bear- 
ing being made in two parts, and being not quite rigid, to enable 
it to accommodate itself to the slight irregularities of the piston- 
rod. One part of the bearing is of gun-metal, and the other steel. 
The bearing rests upon four carriages d, each formed with two 


Fig.1. 











projecting ribs. Two of the carriages are sustained by a larger 
one e, and the other two by a corresponding carriage e!, these 
two larger ones being sustained by a bottom one /, the connec- 
tions desing any upper carriage to rock upon its supporting 
fulcrum on the lower carriage. Endwise movement is prevented 
by the bed being provided with two side studs which enter slots in 
the faces k2. The bed is sustained at eight separate points, and 
each one of these is capable of independent vertical motion owing 
to the carriages being mounted on fulcra. (Accepted July 19, 
1893). 
MISCELLANEOUS. 

15,918. W. Hutton, London. (M. Brown, Woodstock, 
Cape of Good Hope.) Shields of Axle-Boxes. [5 Figs.) 
September 5, 1892.—This invention relates to packing the shields 
employed in axle-boxes to prevent entry of dust and escape of 











oil, and to provide means for preventing rattling. The faces of 
the shield next the axle hole are grooved, and a gasket of material 
such as sheepskin with the wool on is fixed therein, with a pro- 





end of the locking bolt forward, thus causing the bolting end to 


lead escaping oil or liquid grease into the oil well and to prevent 
it passing tothe outer side. The edge of the shield is also 
similarly treated and packed, the end being provided with a 
leather, as a packing to exclude dust. The sides of the shields 
are recessed and rectangular casings are fitted in them, the cas- 
ings having springs held within the return edges of them to 
retain the springs in their positions, and yet give play for com- 
pression. The open parts of the casings fit in the recesses of the 
shields, and the outer parts bear against the walls of the axle-box. 
(Accepted July 12, 1893). 


17,904, J. B. Atherton, Manhattan, Rainhill, 
cs. Chain - Machinery, &c. (4 Figs.) 
October 7, 1892.—This invention relates to the machines described 
in Patent No. 1063 of 1892, and its object is to enable them to form 
a weldless chain in which the ends of each length of wire forming 
the link are twined upon themselves to a greater extent. The 
sprocket-wheel C is fixed upon the spindle B to receive the chain 
after the principal operations of its formation are completed. The 
ratchet-wheel D is fixed upon the epindle B, on which is also fixed 
a notched wheel. The lever F is provided with a pawl at 
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its lower end, and receives an oscillatory movement about a pivot 
Fl. The _—_ engages with the ratchet-wheel D. TheleverG 
is provided with arms G2, G3, the former of which extends upwards 
in the path of an antifriction roller H carried at the end of a 
reciprocating slide H!. One end of a spring is connected to 
the lever G and the other to the framing of the machine. The 
arm G3 has projections J1, J2. The lever K is connected to the 
lever G, from which it receives oscillatory movement by the link 

The lower end of the lever K is provided with a central ridge, 
on each side of which is a surface curved to fit the wire of which 
the chains are formed. (Accepted July 12, 1893). 


16,132. G. Watson, Kilmarnock, Ayrs, N.B. Sluice 
Valves. [3 Figs.) September 9, 1892.—This invention relates 
to sluice valves. The main valve A is made with double doors B 
having parallel faces and fitting rings C, and sliding between 
opposite faces, encircling ports in the valve casing E. The main 
valve is worked by a tubular screw spindle F, which, without 
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moving on end, acts on an internally screwed nut F! fixed to a 
projecting part of the main valve. Through the tubular spindle 
extends a small screw one G, which similarly acts on an inter- 
nally screwed nut secured to a small valve between the plates of 
the main one, and is adapted to close a small port through the 
latter. Indicators are provided for showing ey the posi- 
tions of the main and small valves. (Accepted July 12, 1893). 


15,510. C. de Bailliencourt, Brussels, Belgium. 
Combing, &c., Long Fibres for Spinning. (2 Figs.) 
August 29, 1892.—This invention relates to dressing and prepar- 
ing long fibres for spinning, in which the latter, carried in clamps, 
are caused to move intermittently along beams having vertical 
movement, whereby the fibres are brought under the action of 
teeth of apronsand thus combed. Each press m m/ as it occupies 
successively positions m to m3 presents a longer portion of 
the fibres suspended from it to the action of the combs during 
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the preliminary combing, whether the latter are extended or 
shortened and repeated. When the fibres, however, pass under 
the action of the finishing combs P11 they are dressed throughout 
their whole length, the combs being of gradually increasing fine- 
ness. The first and second machines of the set operate with in- 
clined arbors to the aprons, while the finishing machine is pro- 
vided with aprons with combs of increasing fineness upon 
horizontal arbors parallel with the beam. (Accepted July 12, 
1893). 


17,552. D. B. Farquharson, Newcastle-on-Tyne, 
Potato-Digging Machines. [5 Figs.) October 3, 1592.— 
This invention relates to potato diggers, in which an endless 
travelling screen driven in a transverse direction is used, this band 





jecting fringe to bear against the circumference of the axle to 


being composed of longitudinal tubes P attached to links of end- 
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less chains driven by sprocket wheels from gearing on the axle 
carried by the two driving wheels. The potatoes, after being 
raised by a share, are delivered on to the inner side of the 


Fig.7. 
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travelling screen, where they are separated from the soil, leaving 
the potatoes to roll off the screen on to the surface of the ground 
at the rear end of the machine. (Accepted July 5, 1893). 


15,423. H., H. C., and F. Wren, Manchester. 
Thread. (4 Figs.) August 27, 1892.—This invention relates to 
a machine for balling thread, &c., and consists of a main frame 
to the front part of which is attached a swinging frame c —. 
a series of spindles d driven by bevel wheels e on a shaft carrie 
in the swing frame, and actuated by pulleys and endless bands 
from the main driving shaft. The swinging motion is imparted 
to the frame c by bellcrank levers and links, the bowl 2 of the 
bellcrank lever g working on the outer edge of the cam h, a hole 
in the periphery of the plate h being made at the point where the 
depression for “covering in” is to be situated, this recess being 
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fitted with an adjustable and movable section, so that it ean be 
altered to the requirements of any special shape of ball. The 
flyers 17 are mounted in fixed rails, and are driven by gearing 
from the main shaft. On the end of each spindle d is fixed a 
small box which is supplied with an adhesive cement. When the 
bails are ready for ‘‘ netting” the machine stops, and the attend- 
ant places a ticket upon the adhesive end of each spindle, and 
then sets the machine on again for ‘‘netting.” Means are pro- 
vided for actuating the stop motion for “ netting,” for altering 
the speed of the spindle automatically, and for varying the ten- 
sion upon the thread as required. (Accepted July 12, 1898). 


16,193. G. Mitchell, Dalswinton, Dumfries. Hy- 
draulic Machinery. (2 Figs.) September 9, 1892,—This 
invention ists in the arrang t of the bal cylinder a 
atthe back of the main hydraulic cylinder }, in which is a sup- 
plementary piston c having cup leathers for workIng under pres- 
sure from either side. The piston ¢ is connected by a rod d of 
smaller diameter to the main ram e, the piston-rod passing through 
a gland / situated between the two cylinders, and which works 
hydraulically tight from either side. A hole d} is provided in the 
piston-rod down its centre from end to end, the orifice g being 
always within the main hydraulic cylinder b, and affording com- 
munication between the main cylinder b and the baek of the sup- 
plementary cylinder and piston c, The annular area around the 
rod of the supplementary piston on the front side forms the effec- 
tive area for balancing the main ram e back into its cylinder. 
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When this is being effected the front side of the supplementary 
piston c is exposed to the pressure from the hydraulic main 
through the inlet branch A, while the main cylinder and back of 
the supplementary one through the hole @' are in communication 
with the exhaust. When these conditions are reversed and the 
main ram is being forced out, a greater pressure is exerted than 
that due to the area of the main ram alone. At the bottom of the 
gland recess a neck ring is placed and formed so as to receive a 
U-cup leather saddle fashion, the convex portion having a series 
of projeciions j,in which the cup leather rests, the hydraulic 
liquid freely circulating between these projections and passing to 
the inside of the cup leather by means of the holes & from the 
main cylinder. The cross holes m, communicating between the 
spaces, materially assist in retaining a uniform pressure inside 


leather is maintained in place by a ring n having a concave face 
to fit the top of the former, which fits into the annular space and 
has a flange forming a means of attachment to the cylinder head. 
(Accepted July 12, 1898). 


15,859. W. Hutton, London. . Brown, Woodstock, 
Cape Town, Cape of Good Hope.) ulic Lifting 
Jacks, (3 Figs.) September 3, 1892.—This invention relates 
to hydraulic lifting jacks, and its object is to prevent the ram 
receding after pressure is put on for lifting purposes. The ram 
A is fixed upon the traversing screw base B and carries the slid- 
ing cylinder C, notches D being arranged in parallel order on 
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the ram A for engaging the spring catches E when the cam levers 
Fare folded backwards close against the sides of the cylinder C 
to prevent it from receding after pressure is puton. The handles 
F are pivoted tosprings H attached to the cylinder, and by pull- 
ing them down the shoulders formed by their forked pivoted ends 
turn against the face of the cylinder and withdraw the spring 
catches E from the notches D for allowing free downward move- 
ment of the cylinderC on the ram A. (Accepted July 19, 1893). 


16,590. J. Noltsch, Chemnitz, Saxony. Sifting 
Machines for Flour, &c, [4 Figs.) September 16, 1892.— 
This invention relates to the revolving vanes of sifting machines 
for granular material, such as flour. The hi ted 
in a frame consisting of four posts M and a pair of bearings b, h, 
which support and guide the shaft d, the latter being provided 
with a journal f and belt pulley ». The bushes g, 7 of the bear- 
ings h and b are divided and adjustable. The stand is divided 
into three compartments A, B, C by means of partition plates 
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0, 01, 02, 03 fixed to the frame by screws, a sheet metal trough, 
riveted to the bottom plate, forming a fourth compartment. On 
the driving shaft d are conical drums ¢, cl, c2, having inclined fan 
blades, while the correspondingly conical sieves surrounding the 
latter are mounted on wooden bars placed in the compartments 
, B, C, and arranged in circular rows, the upper ends being 
secured to the partitions 0, ol, 0? by angle-iron rings, while the 
lower ends are screwed upon other partitions secured to the 
framework. (Accepted July 19, 1893). 


16,282. A.C. Kirk, Glasgow. Fienging. Shaping, &c., 
Metal Plates. [4 igs.) September 12, 1 ee 
relates to machinery for flanging, shaping, &c., metal plates so as to 
be available for various operations in making metal structures such 
as boilers, especially where the direct action of an hydraulic ram 
is not suitable. The table A has an hydraulic cylinder B under- 
neath, having a piston-rod C extending up above the table, and 
arranged to pull down and raise a lever D, to the end of whicha 
flanging block F is attached, the a block G being fixed 
to the table. The die F is attached to the lever D by two links 
H, the upper ends of which are connected by a pin which slides 








iece L fixed on the lever. 
the end opposite to that at which the die F is attached, is con- 
nected by links M to a block N. The rod C has fixed across its 


in a slot K ina small The lever D, at 


upper part a bar P, which, when the piston-rod is moved down- 
wards, acting ina notch Q formed in the top of the lever D, 
moves the lever downward, depressing the die F and causing it to 
act on the plate to be flanged. A block S fixed on the upper 
of the frame is provided with a curved facing the 
counterpart die G, and shaped to correspond with the path of 
the edge of the plate R whilst being bent, and so as to turn 





the cup leather, and keeping it tight at low pressures. The 





the counterpart die. A cutter T is fixed across the piston-rod 

under the lever D, toraise the latter when the former is moved 

upwards, the die F being raised with it by the links H. (Accepted 
uly 19, 1898). 


14,507. J. M. Collins, Glasgow. Dyeing and 
Varn. [11 Figs.] August 11, 1892.—This invention 

relates to machinery for dyeing and scouring yarn. The revolu- 
tions of the shaft s operate a cog-wheel 71 and cam, and the latter 
as it revolves gives an oscillating motion to levers p2, pl, and 
crank p, thereby partially revolving backwards and forwards the 


a* of. a 




















tv? 



































































































chain wheels d!, d2, from which are suspended the two sets of 
poles j with their hanks of yarn. The poles are suspended by 
the chains passing over the wheels d', d? so that they balance each 
other, and therefore, at each partial turn of the wheels in one 
direction, the yarn at one side of the machine is dipped whilst 
that on the other side is raised up, and vice versd, ccepted 
July 19, 1898). 

16,259. G. Mitchell, Dalswinton, Dumfries. Ex- 
pressing Oil, &c., from Substances containin 
{4 Figs.] ptember 10, 1892.—This invention relates to means 
for expressing liquids, such as oil from seeds, &. the main 
ram g is drawn back and the press boxes / are “‘ open,” the hopper, 
which is full ef the material to be pressed, is drawn along the 
top, and as it passes over the open spaces 7, between the press 
plates, the latter are filled with the material, the hopper being 
drawn back to its original position, and the hydraulic pressure 


Fig.1. 




















































applied from the pumps. As the liquid is expressed it falls on 
the removable plate, and from there into the channelsin the sol 
plate a, and further into the receiving tanks. The pressure bein 
completed, the ram is withdrawn, and witht the boxes, leav 
ing the cakes standing loose in the open spaces between the pres 
plates, and on the removable plate being withdrawn they fal 
through the holes in the sole-plate on to an adjustable receiving 
table, when the png is replaced and the process repeated. 
(Accepted July 19, ). 





UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of nt law cases in the United States, be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 


A Monster Frencu Ratiway.—Including 3208 miles 
of line in Algeria—for the enterprise of the company is 
not restricted by the sea—the Paris, Lyons, and Mediter- 
ranean Railway Company had last year no less than 
5635 miles of line in operation. The French Treasury 
has granted a guarantee of interest upon the company’s 
new network obligation capital. Last year the Treasury 








the die inward to press the plate fully against the vertical face of 


had to advance 706,719/. to make good this guarantee, 
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LITERATURE, 


Minutes of Proceedings of the Institution of Civil Engi- 
neers, with Other Selected and Abstracted Papers. Vol. 
exiii. Edited by James Forrest, Assoc. Inst. C E., 
Secretary. London: Published by the Institution, 25, 
Great George-street, Westminster, S.W. 1893. 

Tue publications of the Institution of Civil En- 
gineers are ever welcome to engineers. Under the 
able editorship of Mr. James Forrest, they have 
long formed a most important mine of examples of 
that common sense applied to constructions which is 
said to constitute the whole art of the engineer. 
Vol. cxiii., which lies before us, proves no exception 
to this rule. It opens with a paper by Mr. Walter 
Pitt, C.E., on ‘Plant for Harbour and Sea 
Works,” an abstract of which has already appeared 
in our columns (ENGINEERING, vol. lv., page 329). 
This paper is more especially devoted to the con- 
struction of block-laying ‘‘Titans,” the author 
claiming that the revolving Titan, though the 
most costly type, is by far the most satisfactory in 
working. In the discussion following the paper 
some interesting historical notes were supplied by 
Sir Benjamin Baker, who has discovered that a 
grab was invented in France about 200 years ago 
by a M. Gouffé, who proposed to use it for deepen- 
ing harbours. In all essentials M. Gouffé’s grab 
was identical with the modern type. Another 
machine—viz., the navvy, usually attributed to 
the Americans, was also, it appears, invented in 
France in 1704. This machine was operated by 
hand power, steam, of course, not being available 
at that time. Another interesting contribution 
to the discussion was made by Mr. Deacon, 
who advocates a departure from the contractor’s 
ordinary practice of mixing concrete by hand. 
He stated that if a cubic yard of concrete 
was mixed by hand in one mass as usual, and 
also if a similar cubic yard was mixed in twenty- 
seven equal parts, and then all these parts put 
together to make one cubic yard, the latter 
would be much better mixed than the former. 
He had found that 1 cubic foot was as much 
as could be mixed properly by one man at a 
time, and much less labour was required per cubic 
yard than if the concrete was mixed in larger quan- 
tities. In the correspondence in the paper an 
interesting account was given by Sir Charles Hart- 
ley of the plant used at the Port of Leixoes, Por- 
tugal. 

The second paper in the volume, by Mr. Thomas 
Sopwith, M.I.C.E., describes the breakdown of 
the Royal Mail steamship Umbria, a full account of 
which has already appeared in our columns (ENaI- 
NEERING, Vol. lv., pages 11, 80, 327), and no new facts 
are brought out in Mr. Sopwith’s paper. In the dis- 
cussion, however, Mr. J. List described a somewhat 
similar failure on board a Southampton steamer. 
In this case the thrust shaft was of iron, and the 
failure was due to a concealed flaw. Several of the 
speakers advocated the use of shafting with flexible 
couplings, with a view to getting rid of the bending 
strains. In the correspondence on the paper Mr. 
Reynolds, of Messrs. Naylor, Vickers, Sons, and Co., 
Limited, gave some particulars of the tests made on 
specimens trepanned out of the broken shaft. 
These showed a tensile strength of 25.74 tons per 
square inch, 26.4 per cent. elongation, and 47.1 
per cent. contraction of area. With regard to the 
elongation, however, we may remark, as the length 
of the specimen is not stated, the figure given is 
meaningless. 

The next paper, by Mr. G. E. W. Cruttwell, 
M.1.C.E., is a very interesting one on ‘‘ The Foun- 
dations of the River Piers of the Tower Bridge,” a 
structure on which it is evident no expense has 
been spared, though whether the money has always 
been laid out judiciously may be open to question. 
The piers are extremely large, measuring 100 ft. in 
width by 2043 ft. long between cutwaters. The 
load permitted on the clay is 4 tons per square foot, 
no allowance being made for the buoyancy of the 
masonry. The difficulties of founding the piers 
were increased by the necessity of avoiding as much 
as possible all obstruction of the waterway, and 
particulars of the methods employed will be fouud 





in an abstract of Mr. Cruttwell’s paper in Encr- ' 


NEERING, vol. lv., page 428. 

In the discussion that followed, Sir Benjamin 
Baker drew attention to the American plan of con- 
structing foundations very largely of timber, which 
constituted from 20 to 40 per cent. of the whole, 
the rest being concrete. These foundations were, 


he said, constructed very rapidly, and in cases where 
time was important he did not think British engi- 
neers could do better than follow the American 
practice. Such piers could be constructed of any 
required size, the material required was always 
available, and they were enormously strong. 
Further, they were easily put in place, as the timber 
would float ; and, finally, they were cheap, as even 
in this country they would not cost more, he 
thought, than about 30s. per cubic yard. Mr. J. 
Wolfe Barry stated that the large size of the piers 
was largely due to the conditions which had to be 
met in adopting a bascule system of opening 
the bridge. It was a mistake, however, to con- 
sider that the piers, wide as they were, ob- 
structed the traftic, as nearly the whole of this 
traftic passed down the central channel of the 
river between the lines of moored vessels. Indeed, 
the channel between the piers was, if anything, 
wider than that between the lines of ships. 
Amongst the selected papers is one on ‘‘ The Beta- 
loo Water Works, South Australia,” by Mr. C. 
Jobson, A.M.I.C.E. The main feature of these water 
works is a concrete dam 118 5 ft. high, and 567 ft. 
long. The dam is 115.0 ft. wide at the bottom, 
and 14 ft. at the top. The maximum pressure 
when the dam is empty is 6.3 tons per square foot 
on the inner toe, and when full, 4.19 tons per square 
foot on the outer toe. Some 56,700 cubic yards of 
concrete were used in the structure, which was 
deposited in twenty-four months. During building 
a crack occurred in the dam, extending from top to 
bottom. This crack was closed up by forcing in 
cement grout under pressure, and no further trouble 
has been experienced. Other interesting papers in 
this section are those on ‘‘ Radial Valve Gears” by 
Mr. J. Harrison, Wh. Sc., A.M.I.C.E.; on ‘ Test- 
ing Steam Kngine Governors,” by Mr. H. B. Ran- 
some, A.M.I.C.E.; on ‘*The Strength of Port- 
land Cement Concrete,” by Mr. A. F. Bruce, 
A.M.I.C.E.; and on ‘‘The Introduction of Rubble 
Blocks into Concrete Structures,” by Mr. John W. 
Steven, Stud. I.C.E. This latter paper deals with 
the structures described in ENGINEERING, vol. lv., 
page 859. In the same section is an excellent paper 
on ‘Wheel Teeth,” by Mr. A. Sharp, B.Sc., 
Wh. Sc., A.M.I.C.E. Mr. Sharp has made a special 
study of the variations resulting in the velocity 
ratios by the common practice of using circular 
approximations to the cycloidal and involute curves. 
He finds that these variations are often consider- 
able, and proposes the use of ‘‘ circular” teeth, in 
which the teeth are drawn with circular curves, the 
position and radius of these being chosen so that 
the variation in the velocity ratio is as small as 
possible. The figures he gives show that his pro- 
posed system is full of promise, and it appears to 
be worth a practical trial. 

In the same section is to be found a long paper 
by Mr. Robert Gordon, M.I.C.E., on the river 
training work in the Irrawaddi Delta. Observations 
of the discharge of the river were commenced in 
1872-73. On plotting the results and deducing 
equations from them, it was observed that the 
discharge became zero, whilst the depth of water in 
the stream was 34 ft. Soundings were then taken 
further down the stream, with the discovery of a 
bar some 4 miles below the gauging section, the 
level of which corresponded to the depth of water 
in the section when the discharge ceased. This 
observation is important, as similar bars exist in 
almost all rivers in places where they are suitable 
for discharge measurements. A peculiarity of the 
river is the way in which the deep water hugs its 
western bank. Towns which, in 1852, were flourish- 
ing places on the eastern bank of the navigable 
| channel, are now far inland. Mr. Gordon remarks 
| that other rivers flowing north and south, such as 
the Volga, show a similar tendency, which has been 
_attributed by Professor Baer to the effect of the 
earth’s rotation. The training works have included 
|many miles of embankment, which, on the whole, 
|have proved very satisfactory, the breaches, as a 
‘rule, having been few and unimportant. A com- 
plete telegraphic service has been established 
between the up-river stations and those lower 
down, by means of which the approach of floods, 
together with their probable height, is made known 
beforehand. The total area reclaimed and protected 
by the works is about 2000 square miles. Other 
| papers in this section are: ‘‘ The Chenab Weir,” by 
|Mr. L. T. Maclean, C.I.E., M.I.C.E.; ‘‘ Note on 
the Flow off a Catchment Area near Mercara, 
‘South India,” by Mr. G. J. Perram, M.I.C.E.; 
|** Foundations in Black Cotton Soil in India,” by 











Mr. E. H. Young, A.M.I.C.E.; ‘‘ The Chimpas 
Aqueduct and Mineral Railway, North-Western 
Mexico,” by Mr. E. G. Holtham, M.I.C.E. 

As customary, the volume concludes with an 
obituary, and with an excellent and copious selec- 
tion of abstracts from foreign technical journals. 
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THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CorRESPONDENT.) 
(Continued from page 264.) 

WEDNESDAY morning, August 2, the Mechanical 
Engineers again were in session, Vice-President C. 
W. Hunt being in the chair. The first paper was by 
that distinguished German, Professor Gustav Herr- 
mann, and was entitled ‘‘ The Working of Centri- 
fugal Machinery.” In spite of the fact that this 
eminent author is a specialist on the subject he wrote 
of, he did not escape criticism. In fact, among the 
Mechanical Engineers no man is safe ; even Sir 
Isaac Newton would be ‘‘ called down” on the 
subject of gravity if he was at all misty on the 
point. One of our prominent members took excep- 
tion to Professor Herrmann’s statements regarding 
rotating bodies, and established his position by 
diagrams which showed counterbalanced weights 
used in connection with reciprocating parts. He 
claimed that experiments made by Mr. J. C. 
Hoadley, deceased, and member of this society, 
showed the centre of rotation is at a point on the 
opposite side of the axis of revolution, instead of 
being between the axis of revolution and the centra 
of gravity. 

'l'hen followed R. Kahfal’s paper, ‘‘ The Removal 
of Dust in Workshops,” which was discussed by 
A. Vanderstegen and J. T. Clarkson. 

The secretary read the next four papers: ‘‘ The 
Taxameter or Fare Indicator,” by C. Pieper ; 
‘Apparatus for Metering Steam,” by Franz 
Seiler; ‘‘ Improvements in the Art of Cable- 
Making,” by Emil Guilleaume ; and ‘‘ Measuring 
of Water and the Schinzel Water Meter,” by F. 
Lux. 

W. F. Durfee read a paper on ‘ The Inter- 
changeable System of Manufacture.” This paper 
claimed that the interchangeability of parts was 
as old as humanity. He evidently did not 
mean to let any one get behind his record. He 
then cited various kinds of machinery, giving 
their date of issue, and proceeded to really 
trace the history of mechanical engineering with 
that accuracy of detail for which Mr. Durfee is 
so remarkable. The labour shown in this col- 
lection was enormous, involving, as it did, an 
extensive correspondence with foreign engineers. 

That afternoon the Society were invited by Schaler 
and Schniglau, contractors, to visit by steamboat the 
Canal-street Bridge they had recently completed. 
This bridge was of the folding or jack-knife type, 
because the circumstances of the case required 
special construction. Although the river is deep, it 
is quite narrow, so that the ordinary swing bridge 
was not available. The design of the present bridge 
was suggested by Captain Wm. Harmon, of Chicago; 
the details were elaborated and the construction 
made by R. P. Lamont. It may be described in 
general as follows : It is a movable roadway, which 
divides in the centre over the middle of the river. 
Each half of the bridge is hinged at about one-third 
of its length from the shore. This permits the 
parts overhanging the river to drop down in front 
of the abutments, while the smaller hinged portions 
rise, forming a gate which intercepts the passage of 
teams or pedestrians, and in this way serves a useful 
purpose as a safety gate. The two halves of the 
bridge are supported when in position by heavy 
jointed eye-bars, depending from steel towers, ex- 
tending 50 ft. above the roadway. The whole 
length of the bridge is 177 ft. The length of the 
movable portion is 100ft. The actual span over 
the Chicago River is 80 ft. The width of the road- 
way is 21 ft., and there is a 7-ft. passage for 
pedestrians on each side. The whole structure is 
built of steel, and weighs 120 tons. It is operated 
by a 10 horze-power engine on each side of the 
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STONEY’S TIPPING CRANE. 
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river. A system of counterweights is employed to 
facilitate the operation of raising and lowering. 
Each counterweight weighs about 25,000 1b. The 
machinery, except the engines, is all beneath the 
level of the bridge, presenting no obstruction what- 
ever. It is operated very rapidly, having been 


(For Description, see Page 295.) 


Opened or closed in 15 seconds. It is used as an 
ordinary road bridge, and was intended for the pas- 
sage of ordinary teams, but it is located where there 
is a great deal of heavy hauling, and has been found 
equal to the demands made upon it. A 20-ton 


steam roller was taken over it without serious de- 
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flection. It is very much cheaper than the usual 
type of swing bridges, having cost but about 40,000 
dols., including masonry. Other bridges of the 
same type are now under contemplation in various 
places. The engineer and the contractors were 
complimented highly on the manner in which they 
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had met and solved the engineering problems en- 
countered in the construction of this decided 
novelty. The engineers were afterward favoured 
with a trip on Lake Michigan, four miles out, 
arriving in the city early in the evening. 

The first paper on Thursday morning was that of 
Professor V. Develshauvers. Derry, of Liége, Bel- 
gium, honorary member of the Society, entitled, 
“‘ Contribution to the Theory of the Steam Engine.” 
This was followed by a paper from Charles T. 
Porter on the ‘Limitation of Engine Speed.” 
The author took a new departure, because he advo- 
cated the limitation of piston speed to 600 ft. i 
minute for engines of less than 3 ft. stroke. His 
position was maintained by Mr. Mansfield, of the 
Buckeye Engine Company, who considered this 
paper as a sort of reaction against high-speed 
engines. Mr. Aldrich thought the piston speed 
should be proportioned to the flow of steam. Mr. 
Alfred Vanderstegen, a Belgian engineer, took an 
opposite view of the conclusions of Mr. Porter, 
citing the Willans central valve engines in the Ex- 
position as an evidence of the feasibility of running 
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an engine at very high speed without wearing or 
knocking. 

The next paper was by -Mr. F. H. Ball, entitled 
‘‘Compression as a Factor in Steam Engine 
Governing.” The paper claimed that the most 
economical compression curve varies with the form 
of expansion curve. pee 

‘¢The Relation of Clearance and Compression in 
a Compound Engine,” by A. K. Mansfield, was 
discussed jointly with Mr. Ball’s paper. There 
seemed to be an array of experts on opposite sides 
at this point which would have done credit toa 
jury trial, and the subject was left in a state of 
doubt as to results ; probably each engine-builder 
went away with a hardened heart in favour of his 
own plans, and wondered how there could be two 
sides to such a simple question. 

The much vexed subject of jacketing was re- 
newed here, caused by a paper entitled ‘‘ Perform- 
ance of a Triple-Expansion Pumping Engine, with 
and without Jackets,” by Professor Denton. This 
paper described tests on a crank and flywheel pump- 
ing engine in use on an oil pipe line at Laketon, 


























Ind., which showed a duty of over 137,000,000 foot- 
pounds per 100 1b. of coal. Tests with and with- 
out jackets showed a gain of about 8 per cent. 
in economy by use of the jackets. The usual re- 
sult followed, for this is a favourite subject ; the 
opponents attacked the methods first and the con- 
clusions afterward. One debater claimed the basis 
of comparison of the difference between actual and 
theoretical area was not fair, while another thought 
the difference in work was due to a difference of 
steam pressure, as that had varied from 113 lb. to 
151 1b., and not to the jackets at all. He also said 
the effect of heated jacket water passing into the 
boiler reduced the consumption of coal and raised 
the steam pressure. Tests of various engines were 
then submitted, and the subject remained for 
future discussions as before. It was a source of 
general regret that the author of this paper, who is 
one of the best debaters in the Society, was not pre- 
sent. He would, no doubt, have shown that, like 
Goldsmith’s schoolmaster, 


‘*F’en though vanquished, he could argue still.” 


‘‘The Performance of Street Railway Power 
Plants,” by W. A. Pike, of Minneapolis, and T. W. 
Hugo, of West Duluth, was the next source of 
interest. 

Mr. Barrus did not regard the conclusions of the 
authors as of value, and propounded a few conun- 
drums, such as: How could they account for such 
good work without jackets as compared with a 
jacketed engine? &c. He did not like their 
phraseology of ‘‘ tri-cylinder” instead of ‘triple- 
expansion,” and, as a final settler, claimed that 
other tests of triple-expansion engines had shown 
better results. 

Mr. Rockund thought smaller compound engines 
would have done better, and showed certain defects 
in the operation of the engines tested. Mr. Jesse 
M. Smith rallied to the defence of the authors, 
claiming that both critics had evidently overlooked 
the fact that these engines were used in operating 
an electric railway, which is unlike any other work 
an engine is required to do, unless it is running a 
relling mill, the work varying from the friction of 
the engine to its ultimate capacity. Under the cir- 
cumstances these engines showed excellent economy 

An active discussion followed, and if the paper 
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had no other effect, it certainly had stimulated 
inquiry. 

‘** An Evaporative Surface Condenser,” by Pro- 
fessor James H. Fitts, had a melancholy interest 
from the fact that its distinguished author had 
been killed in a railway accident on his way to 
attend this meeting. Tributes were paid to his 
ability, and his paper received due attention and 
discussion. 

‘*A Coal Calorimeter,” by George H. Barrus, 
was next considered and discussed. One speaker 
gave an account of Mallet’s coal calorimeter in this 
connection, claiming for it great accuracy. He 
also recommended that tests be made between the 
anthracite and bituminous coals of this country to 
determine their value as fuels. The writer had 
the pleasure (?) of superintending a coal mine some 
years ago, and found the value of his fuel depended 
largely on the state of the Ohio River. He re- 
gretted always that there was no means of con- 
trolling navigation, to prevent the Pittsburg coal 
from getting to Cincinnati by water. 

The session closed by a paper on ‘‘ Anhydrous 
Ammonia Gas as a Motive Power,” by Mr. T. W. 
M. Draper. 

Friday was the next and last day of this in- 
teresting meeting, which opened with Professor 
Sweel in the chair. 

The first paper was ‘‘A General Engineering 
Classification and Index,” by W. L. Chase, of 
Worcester, Mass. This was in general a discussion 
of the application of the Dewey decimal system of 
classification to the use of engineers, for arranging 
pamphlets, clippings, &c., in a form convenient for 
reference. This subject seemed so important to Mr. 
S. W. Baldwin that he suggested the appointment 
of an international committee to devise an index. 

Thos. H. Brigg, of Bradford, England, presented 
a paper on ‘‘ Haulage by Horses.” In this, by the 
use of a special apparatus, the author claimed that 
in going downhill, or ona level, the load lifted part 
of the horse’s weight, while in going uphill the case 
was reversed. This view of the subject was in- 
dorsed to some extent by the hearers, and among 
them the president of the Illinois Humane Society, 
who desired Mr. Brigg to repeat his lecture at 
another place. Professor Hele-Shaw, a distin- 
guished engineer of Liverpool, added his testimony, 
and showed the different effects produced by 
attaching moving forces to different parts of a 
wagon. He submitted several diagrams on the 
subject at the same time. 

‘“*The Refrigerating Machine of To-Day,” by 
C. Linde, of Munich, was a most timely topic, for 
many of the members looked as though one was a 
necessity, and several were indulging in theological 
discussions of a future state. The author’s criti- 
cism of Professors Jacobus and Denton was most 
ably answered by the former, and Mr. Linde will 
probably reflect that these gentlemen are quite 
able to defend any position they assume. 

The ‘Rod Rolling Mills and their Development 
in America,” by F. H. Daniells, of Worcester, 
was a carefully written and most interesting paper. 
It cannot be condensed, and should be printed in 
full with all its illustrations to give the reader a 
proper idea of its value, for it described and illus- 
trated not only the various mills but their method 
of operation. Professor R. H. Thuraton then pre- 
sented, in that masterly way for which he is so 
famous, an address on ‘* Technical Education in the 
United States,” and surely no one is better pre- 
pared than he to present this subject. His address 
went so far back in the history of the topic as to 
cite a school for technical education in Alexandria 
some 2000 years ago, but he omitted to name the 
professor, although there is no doubt this fact 
could have been supplied by his audience. Tech- 
nical education died out in the Middle Ages, but 
had been revived in the last 200 years. The sub- 
ject received ample discussion, and one speaker 
recommended more uniformity in the courses of 
the various schools. He tnought the schools 
should confer the degree of Bache:or of Kngineer- 
ing, and leave the higher degrees to be conferred 
later by some standard authority. At this point 
of the debate, Professor Goodman, of Leeds, an 
eminent English professor, paid the United States 
the compliment of saying that the public money 
devoted to technical education was better spent 
here than in England, the idea seeming to be there 
to give a large number of youths an elementary 
knowledge of science and technical matters, while 
here we gave a better scientificand technical educa- 
tion to the few, and that our graduates were there- 








fore more highly regarded by employers. ‘‘ Notes 
on the Drainage Machinery of the Netherlands,” by 
A. Huet, was the title of the last paper, which was 
not discussed. The engineers were invited to a 
reception that evening in the Mines Building, 
which wasa brilliant affair, and later they a. 
by invitation, the Ferris Wheel and the Midway 
Plaisance. 

The Water Commerce Committee was organised 
by the election of John C. Dore as permanent 
chairman, who addressed the meeting on the present 
condition of water commerce in the United States. 
He stated in the course of his remarks that the re- 
port of the Inter-State Commerce Commission for 
1890 states that the railroads of the country carried 
in that year 76, 207,047,298 tons freight one mile. If 
to this amount be added the tons freight carried on 
the great lakes and the Mississippi and its tribu- 
taries one mile, the sum total will exceed 
110,000,000,000. Vast as this internal commerce 
is, it is estimated that at the present rate of in- 
crease it will double in sixteen anda half years. If 
this estimate of increase is even approximately 
correct, there must be a stupendous increase in 
railroads, waterways, harbours, and terminal facili- 
ties to meet coming requirements of transporta- 
tion. 

The public benefits received directly from cheap 
transport by water, great as they are, are made 
much greater by the controlling influence which 
water carriage exerts upon freight charges by rail. 
In 1834, fifty-nine years ago, the territory of the 
great States of the west and north-west was a wilder- 
ness. And as settlements extended into it com- 
merce followed the settlements, and consisted of 
flour, provisions, and other supplies. But so rapid 
were the settlements and developments made, that 
the current of commerce was reversed before 1840, 
and consisted mainly of wheat, corn, and provi- 
sions, and this commerce has continued and in- 
creased as settlements and cultivation have ex- 
tended, so that the valley of the Mississippi has 
become the great source of supply of bread and 
meat for the eastern and southern States and for 
exports, and yet comparatively asmall part of this 
productive section of country has ever been broken 
by the plough. 

In view of coming requirements for greatly in- 
creased facilities of transport, numerous schemes 
for ship canals and ship railways have been pro- 
jected to connect the great lakes with tide water. 
Public attention has been called to the real or 
imaginary necessity of a ship canal connecting the 
great lakes with the Atlantic Ocean, vid the St. 
Lawrence River, or with the Atlantic, vid Lake 
Champlain and the Hudson River, of a capacity 
sufficient for the passage of vessels carrying 5000 
tons. It is admitted that the construction of such 
a canal would be a stupendous and very expensive 
undertaking. The chief advantage of a canal of so 
great capacity would be the saving of time and 
expense in transfer of cargo from ships to boats at 
lake ports, and from boats to ships at New York or 
Montreal, and the converse. ‘These reshipments 
would be required only for exports and imports, 
and as less than 4 per cent. of the commerce of the 
United States is foreign, the expediency of con- 
structing so great acanal so far north for the special 
convenience of so small a part of the commerce of 
the United States may well be questioned. The 
interest of this Congrezs centres mainly in inter- 
oceanic canals, ship railways, enlarged ccast and 
inland harbours, enlarged and more direct routes 
of interior navigation, better facilities for handling 
freight at terminals, and other subjects mentioned 
in the printed programmes of this Congress. 

A. G. Menocal followed with an address on the 
Nicaragua Canal, embracing the history of the pro- 
ject and a succinct statement of its prospects. 
Other topics discussed were ‘‘The Importance of 
Protecting Canal Banks in View of Navigation at 
High Speed,” by Professor Julius Schlichting, of 
Berlin, and ‘‘The Advantages Resulting from Re- 
placing Chains of Canal Locks by Hydraulic Lifts,” 
by Edwin Clark, of England. 


(To be continued.) 





THE DEVELOPMENT OF SOUTH 


AFRICAN RAILWAYS. 
(Continued from page 265.) 

Brrore proceeding to consider the second period 

of railway development, it will be necessary to refer 

to the battleof the gauges, which has been, consider- 








ing the circumstances, as keenly fought out in 
South Africa as anywhere else, and is by no means 
a dead question, as it has been revived and dis- 
cussed as lately as the middle of 1890 with respect 
to the British Bechuanaland extension (Vryburg to 
Mafeking), and must exercise a very great 
influence on the future of the Beira Railway. It 
may be stated at once that all the early private 
lines in South Africa (with the sole exception of 
the Port Nolloth Railway) constructed previous to 
1877 were of the standard or 4 ft. 83 in. gauge, and 
that all the extensions built by Government have 
been of the 3 ft. 6 in. gauge, which now must un- 
fortunately be considered as the standard gauge 
of South Africa, and the ordinary standard gauge 
has for all practical purposes ceased to exist. The 
wider gauge was abandoned when the extensions to 
the interior were undertaken, on the mistaken 
ground of lesser initial cost and subsequent work- 
ing expenses, and recent extensions have on the 
same grounds been recommended on a reduced 
(2 ft. or 2 ft. 6 in.) gauge, but luckily the 
obvious extra expense and inconvenience of 
transhipment has so far prevented the disastrous 
results entailed in a break of gauge on the South 
African Government systems, though it has not 
prevented the inception of the Beira Railway on a 
2 ft. gauge. The policy which resulted in the 
abandonment of the 4 ft. 8} in. gauge and the sub- 
stitution of the 3 ft. 6 in. gauge in South Africa, 
tested by the result of actual experience, has un- 
doubtedly been a mistake, for the difference in first 
cost is surprisingly less than at first supposed, 
while in the cost of working, circumstances occur 
which make any line of less than the standard 
(4 ft. 84 in.) gauge considerably more costly than 
standard-gauge working. 

In the Irish Royal Commission’s report on the 
relative cost of railways of different gauges, in 
which the detail estimates of eight lines were 
compared, of the 5 ft. 3 in. and 3 ft. gauges 
respectively, the difference in cost (exclusive 
of rolling stock) was found to amount to only 
5001. a mile ; and this may be taken as a fairly 
reliable average estimate of the difference in cost 
between these gauges. On this basis the difference 
in original cost between a 4 ft. 85 in. gauge and a 
3 ft. 6 in. gauge would only be 267/., which small 
difference, in view of the subsequent additional cost 
of working involved in the smaller gauge, would, 
had the matter been rightly understood when the 
Government extensions were undertaken, have cer- 
tainly prevented the departure from the standard 
gauge, which now can only be deplored without 
chance of rectification. In confirmation of the 
above estimated slender difference of cost between 
the 4 ft. 8} in. and the 3 ft. 6 in. gauge, it may be 
pointed out that, whether the line be of the first 
or second gauge, the cost of the following items 
would be the same, viz.: 1, survey; 2, land; 3, 
rails and fastenings; 4, stations; 5, level cross- 
ings; 6, signals; 7, turntables and ashpits; 8, 
accommodation for employés; 9, drainage; 10, 
fencing ; 11, water-ways for bridges and culverts; 
12, foundations for bridges, &c. ; 13, strength of 
bridges; 14, repairing shops and appliances ; 
and in the following respects the difference in 
cost due to 1 ft. 24 in. extra width would be 
obviously inconsiderable, viz.: 1, sleepers; 2, 
earthwork (embankments and cuttings) ; 3, bridges ; 
4, culverts; 5, ballast. While in the following 
respects the cost of a 3 ft. 6 in. gauge would excecd 
that of the standard gauge: 1, additional rolling 
stock and engines ; 2, extra relative cost of both ; 
3, extra cost of goods sheds and buildings; 4, 
extra cost of station yards, sidings, and platforms ; 
5, extra cost of rolling stock and locomotive sheds ; 
6, extra cost of additional watering places; 7, 
earlier necessity for doubling of the line. All of 
which extra capital outlay would be due to the in- 
ferior carrying capacity of the smaller gauge and its 
special character. In working the narrower gauge 
is also obviously less economical than the standard 
gauge in the following respects : 1, additional roll- 
ing stock and locomotives required to carry the 
same traffic ; 2, train mileage required to carry the 
same traffic; 3, additional staff to work extra 
trains and repair extra engines and rolling stock ; 
4, additional fuel and, in a dry climate, additional 
water. 

The arguments against a break of gauge in the 
way of a reduced gauge in extensions is even 
more powerful than the above, as in addition tothe 
foregoing the following conditions militate most 
powerfully against any such proposal; 1. Extra 
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rolling stock and locomotives, estimated by Irish 
Royal Commissioners at from 50 to 60 per 
cent. over what would be required with a 
uniform gauge. 2. Extra repairing shops and 
appliances, and staff for new gauge not required 
where uniform gauge adhered to. 3. Cost of tran- 
shipment, estimated as equivalent to an extra 
mileage rate of 20 miles. 4. Loss of traffic due to 
cost of transhipment affecting a zone of 20 miles at 
least of the new line. 5. Additional staff for 
transfer of luggage and parcels. 6. Delay in the 
traffic due to transfer, &c. These adverse condi- 
tions have so clearly shown themselves in all coun- 
tries where narrow-gauge railways have been con- 
structed, and especially where break of gauge has 
resulted therefrom, that the construction of narrow- 
gauge lines, as compared with those of a standard 
gauge, has made little or no progress. In the 
United States narrow-gauge railways are practi- 
cally no longer built, and all existing narrow-gauge 
lines are on the way to conversion to the standard 
gauge, and in India, notwithstanding the former 
prejudice of the Government of that country against 
broad-gauge lines, their policy in respect to gauges 
has been entirely reversed of late years. One of 
the latest examples of the effort to remedy the ill 
effects of transhipment due to difference of gauge 
has been the final abolition of Brunel’s 7 ft. 04 in. 
gauge on the Great Western Railway in England 
last year. On the whole, there is little doubt that 
it was aserious, though excusable, mistake for the 
Colonial Governments to have abandoned the 
4 ft. 84 in. gauge of the early private lines for the 
present standard gauge of 3 ft. 6 in., but it would 
be a more serious and inexcusable mistake for them 
to undertake any extensions on a less gauge, and it 
is to be hoped that after the many exhaustive 
discussions in the Cape Parliament and the able 
and conclusive reports of the Government con- 
sulting engineer and other railway officials, no 
such idea will be entertained for the future. 

The second period of railway development, the 
period of intra-colonial Government enterprise, has 
now to be considered. It seems to be a matter 
of question whether in a country of vast distances 
and sparse population, like South Africa, private 
companies would ever have come forward to 
undertake the building of the main trunk lines, 
or, at all events, whether they would have 
done so as promptly as the Governments have 
in the present instance. In all probability private 
companies would not have done so, and that it is a 
matter for which South Africa has reason to be 
thankful that the Governments of the Cape and 
Natal have had the courage to undertake the con- 
struction of these lines when they did. The pro- 
voking cause of this undertaking was undoubtedly 
the marvellous development of diamond mining 
in Griqualand West, and of gold mining in the 
Transvaal. Up to the present time, South Africa 
unquestionably owes the greater portion of her 
railways to her mines, and to the fact of the extra- 
ordinary development of her great mining indus- 
tries. In the future, it is probable that other 
causes will help to contribute to the extension and 
completion of her railway system, but of this below. 

The year 1874 isthatin which the Government of 
the Cape Colony formally embarked on the great 
undertaking of forming three grand systems of 
trunk lines in connection with the three chief com- 
mercial ports of the colony—viz., Cape Town, Port 
Elizabeth, and East London, and to serve the 
western, midland, and eastern districts, and a sum 
of 9,208,884. was voted for this purpose. All 
three systems were at first intended to converge 
towards one common centre at the diamond fields 
(Kimberley), but before completion were modi- 
tied so as to also converge towards the gold fields 
(Pretoria) as well. These railways were projected 
primarily to serve the large and increasing trade 
existing between the western, midland, and eastern 
ports and the diamond fields, and have been modi- 
fied and extended so as to take in the gold field 
traffic as well. Inthe second place, they and the 
cross lines which were contemplated at the same 
time and progressively added, were intended to 
complete a network of communication calculated to 
be of the first importance from a military point of 
view. The sum voted in 1873 for the construction 
of these systems was appropriated as follows : 

Length. 
miles ch, £ 


By Act No, 13, 1873, for a 
line from Wellington to 
Worcester in 


7 315,000 





Length. 
miles ch. £ 
By Act No. 13, 1873, for a 
line from Wellington to 
Alicedale Junction... 71 72 345,000 
By Act No. 10, 1874, for a 
line from Worcester to 


Beaufort West .. .. 22961 1,390,000 
| Act No. 10, 1874, for a 

ine from Kraaifontein 

to Malmesbury... wa 39 0 228,000 
By Act No. 10, 1874, for a 

dock line in Cape Town te 8,080 


By Act No. 10, 1874, for a 

line from  Alicedale 

Junction to Cradock ... 109 76 £42 000 
By Act No. 10, 1874, pur- 

chase of Zwartkops and 

Uitenhage nen ae 13 0 63,760 
By Act No. 10, 1874, for a 

line from Uitenhage to 

Graaff Reinet ... soe 164 28 876,240 
By Act No. 10, 1874, for a 

line from East London 


to Queenstown ... ae 154 33 1,069,000 
By Act No. 5, 1876, for a 
line from Alicedale to 
Grahamstown ... Nes 34 71 255,200* 
By Act No. 8, 1876, Salt 
River to Wynberg (pur- 
chase)... wee aan 6 0 75,000 
5,467,280 


* This appropriation was in the place of an appropria- 
tion of 328,000/. fora line from Grahamstown tothe Little 
Fish River through Hell Poort. All the above appro- 
priations were based on rough estimates made by Govern- 
ment engineers from flying surveys, and turned out to be 
by no means accurate. When this was found to be the 
case, revised estimates were prepared in 1878, by which 
further sums as follows were voted : 


Excess on Estimate, 
Western system additional £ ver cent, 


I 

vote ... He ae acs 309,222 = 15 93 
Midland system additional 

vote ... aia ear a 151,200 = 16.C0 
North-Eastern system addi- 

tional vote ... ae aad 493,000 = 41.53 
Grahamstown branch addi- 

tional vote ... aa »: 208,924 = 81 86 
Eastern system additional 

vote ... ae Ae =e 497,153 = 46.50 








Total uaa «- 1,659,499 


These further sums were likewise found to be 
insufficient, and on December 31, 1881, when the 
lines authorised in 1874 were completed, the capital 
account stood as follows : 


Western system, between Miles. £ 
Cape Town and Beaufort 
West 4014 3,368,277 


Midland system, between 
Port Elizabeth and Cra- 
dock... sis a --- 9892 

Eastern system, between 
Fast London and Queens- 
town “oe aa 


3,642,851 
@ 


166 1,869,813 


Totals... .. 9594 8,880,941 
Average cost per mile, 9255/. 16s, 





The first section opened after the Cape Govern- 
ment took over the construction of railways was 
that between Port Elizabeth and Addo (or Com- 
mando Kraal), on the North-Eastern (Midland) 
system, on July 26,1875. The last section opened 
of the lines contemplated in 1874, also in the 
North-Eastern (Midland system), to Cradock, 
opened June 1, 1881. 

By Act No. 14, 1881, further extensions were 
sanctioned at the cost of 3,954,636/., as follows: 





Miles 

1. Beaufort West to Hopetown ... a 230 
2. Cradock to Colesberg.... ae des 120 
3. Queenstown to Aliwal North ... pep 135 
4. Newport Junction to De Aar ... asi 80 
5. Wynberg to Kalk Bay ... aa ie 9 
Total my seen tat 574 


These extensions were pushed forward, especially 
on the North-Eastern (Midland) systems, with a 
considerable amount of competing rivalry. The 
commercial public of the two provinces eagerly 
watched for the news of another mile having been 
added to their system, and this anxiety reacted on 
the Government staffs employed on the rival 
systems, and made them spare no efforts to com- 
plete their lengths sooner than their neighbours. 
In fact, this amounted to a regular race for the 
diamond and gold field traffic. The consequence was 
that more length of line was completed and opened 
between 1881 and 1886 than any other previous 
period. As at that time contemplated, the three 
systems of railways belonging to the Cape Colony 





were to terminate at Aliwal North, Colesburg, and 
Kimberley, communication being effected between 
them by a cross line from De Aar to Naawport, and 
from Middleburg Road to Stormberg Junction. 
When these were all completed, except the last, 
that is, by the end of 1886, the task which the Cape 
Government had set before themselves in 1874 
was successfully accomplished in the compara- 
tively brief space of twelve years, and they had to 
turn their attention to extensions beyond the limits 
of the colony, to round off their work as railway 
contractors and extend their railway system to its 
legitimate objective. 

At the end of 1886 the Cape railway account 
stood as follows : 





| Miles Average Cost Total Cost. 


System and Particulars. Open.| per Mile. 











Western System. £ s. d. £ s. d. 
Cape Town to Kimberley 

inclusive Stellenbosch 

and Dock Lines .. .. 688 8287 3 1. 5,70156117 9 
Kraaifontein to Malmes- ; 


~ 


bury we eee] «692 «5,990 810; 178,722 1 
Salt River to Kalk Bay 
(doubled to Wynberg 

















= 6 miles).. 15 20,772 5 3 311,583 19 8 
Total .. «| 782] 8452 0 1 6,186,8€8 14 1 
Midland System. 

Port Elizabeth to Orange} 

River and Naawport 
Junction to De Aar ..| 400 940612 0 3,762,641 0 6 

Zwart Kops to Graaf 
Reinet .. - --| 178  7,76818 6 1,381,979 0 7 
Alicedale to Grahamstown 35 15,334 0 10 636,091 9 3 
Total .. as! 613 9,268 0 10 | 5,681,311 10 4 


Eastern System. 
Buffalo Harbour (East 
London) to AliwalNorth) 282 10,612 3 0 2,992,626 8 11 
Blaney to King William’s 








Town .. . 10} 11,714 6 5 117,148 4 8 
Total ae ..| 292 | 10,649 1711  3,169,76913 2 
Grand total ..| 1687 | 9,149 12 8 14,977,949 17 7 


Turning now to the Natal Government railways, 
we find that the construction of the main trunk 
lines radiating from Durban was not commenced 
ti!l 1879. The reason for building these lines 
was practically the same as that which caused the 
building of the Cape system, that is, the desire 
to compete for the traffic to the mines in the 
interior, and it may be remarked that Natal was, as 
far as the gold mine traftic of the Transvaal was 
concerned, placed geographically in a position of 
considerable advantage as compared with the Cape ; 
but, on the other hand, the nature of the country 
to be traversed was more difficut. This, as well as 
the necessarily more modest financial status of a 
Crown colony, has caused Natal in railway matters 
to lag somewhat behind her ambitious sister ; but 
per contra, notwithstanding physical difficulties and 
financial obstacles, geographical position has told in 
her favour, as may readily be seen by a glance at 
the diagrams recording the relative results of rail- 
way enterprise in the two colonies, 


(To be continued.) 





STONEY’S TIPPING CRANE. 

THE main object of the design of the tipping crane 
illustrated on page 292 is to produce a steam crane 
which can not only raise heavy buckets of material 
from one level to another, and perform the ordinary 
motions of travelling, lifting, and swinging simul- 
taneously, but can also quietly pour out or tip the 
load at any level, at any angle, or in any direction, 
whether the crane might be lifting, lowering, or stand- 
ing still. 

The most important requirements and conditions of 
tipping sought to be fulfilled by the inventor, Mr. 
F. G. M. Stoney, are as follows : 

1. The turning over or tipping action should not in 
any way depend on triggers, catches, or conditions of 
balance, and it should be under the absolute command 
of the steam power in all the evolutions, at the will of 
the crane-driver. 

2. The crane should be capable of tipping the 
bucket in any direction, and to any degree, under 
complete control of the driver. 

3. The engines should never cease to have control of 
the tipping, and subsequent righting, of any bucket 
or wagon carrying the load to be i 

4. The entire arrangement should be capable of 
extension to a large variety of purposes. 

These conditions are fulfilled in a very simple 
manner, mainly by ee , ina special steam crane, 
two barrels, independently driven. These barrels can 
at will be driven in the same or opposite directions. To 
render the action independent of conditions of balance 
as to centres of gravity of variable loads, four steel 
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invention of Mr. George Neven and Mr. Alfred E. 
White, one of Brunswick and the other of Portland 
in the State of Maine. 


=! 


BONAR BRIDGE. 
(Concluded from page 237.) 

TURNING now to consider the steel superstructure, 
a similar type of construction, viz., a bowstring girder, 
is adopted for each span. We are enabled to place 
before our readers, on our two-page plate this week, 
full illustrations of the largest or 140-ft. span, and we 
now purpose dealing in detail with this span, conclud. 
ing our remarks on the superstructure with some suc- 
cinct account of the two lesser spans, which differ 
only in details from that which we now proceed to 
describe. Our previous views, illustrations of this 
bridge, will be found on the two-page engraving pub- 
lished with our issue of August 25, and on page 227 of 
that issue. 

The upper booms are trough-shaped throughout, 
each consisting of 16in. by § in. webplates, spaced 
1 ft 3 in. apart (inside measurement), and strengthened 
by 34 in. by 34 in. by 4 in. angles, stiffening both 
edges, and placed externally. 

A2ft. by 2 in. flange-plate connects the webs to- 
gether, being secured to the upperangles. The radius 
of curvature is 158 ft. 3 in., and diaphragms consist- 
ing of 4-in. plating with 34 in. by 34 in. by 4 in. 
angle attachments to the webs, are placed at the centre 
of each bay. The cover-plates for the webs and angles 
which butt-join together are 2 ft. 8 in. by 9 in. by 4 in., 
and 2 ft. 8 in. by 1 ft. 4 in. by 4 in., with cover strips 
2ft. 4 in. by 34 in. by 4 in, on each Jower angle, those 
for the upper flange-plate connecting the webs being 
2 ft.4 in. by 2 ft. by Zin. and 2 ft. 4 in. by 133 in. by gin. 

The lower booms are similarly built of a pair of 
webs, cach strengthened by two angles, but the con- 
necting-plate is omitted. The webs have a uniform 
depth and thickness of 1 ft. 8in. and § in. respec- 
tively throughout, the angles in the outer web—the 
upper 34 in. by 34 in. by 4 in., and the lower 4 in. by4 in. 
by 4 in.—being placed at the upper and lower edges — 
viz., 1 ft. 8 in. from back to back, whilst in the inner 
web the upper angle is spaced only 1 ft. from the 
bottom of the plate, in order that it may be at the 
requisite height to form the necessary attachment for 
the side floorplates ; both angles are 4 in. by 4 in. by 
4 in. The distance apart of the webs is similar to 
that in the upper booms—viz. 1 ft. 3 in., inside 
measurements. 

The joints in the webs and angles occur simultane- 
ously, and are covered in the outer web by cover 
plates 2 ft. 8in. by 1 ft. 8in. by § in. and 2 ft. 8 in. 
by 1 ft. OLin. by 4 in. respectively, and by a pair of 
cover strips, one on the exposed back of each angle, 
and 3 ft. by 34 in. by 4 in. and 3 ft. by 4 in. by 4 in. 
in size. The inner web and angles are covered by 
three plates—2 ft. 8 in. by 1 ft. 8 in. by § in., 2 ft. 
8 in. by 74 in. by 4 in., and 2 ft. 8 in. by 4in. by 4 in.; 
a strip 3 ft. by 4in. by 4 in., and an angle cover 3 in. 
by 34 in. by 4 in. 

The junction of the upper and lower booms is formed 
by a §-in. plate attached to the inner side of the web 
of each, and shaped to conform to their outline. Each 
junction plate is stiffened internally by a 6 in. by 3 in. 
by 4 in. T-bar, whilst a4 in. by 4 in. cover plate on the 
inner web, and a 124 in. by 4 in. cover plate ca the 
outer web, placed outside in each instance, make up 
the connection. The bearing plate is 5 ft. 6 in. by 
2ft. by 4 in., and is secured to the lower angles of the 
bottom boom by countersunk rivets g in. in diameter. 

The main bracing is of the form shown in Figs. 21 
and 22 on our oe engraving. The vertical posts 
are built up throughout of four 34 in. by 34 in. by 4 in. 
angles, with a single system of diagonal bracing of 
3 in, by } in. flat bars, placed at an angle of 90 deg. to 
each other, attachment being formed by a single {-in. 
rivet at each junction passing through both diagonals 
and the angles on either side. 

The vertical posts are of the same width as the 
inside dimension of the upper and lower booms, and 
are carried directly through them, attachment to the 
web on each side being formed by six j-in. rivets. 
The diagonal ties are composed throughout of 7 in. 
by 4 in. rolled edged bars similarly passing into each 
boom web, and attached direct by five j-in. rivets. 

The total length of each main girder is 15] ft., and 
its maximum height 20 ft. from back to back of angles 
of upper and lower booms respectively, the width 
from centre to centre of main girders being 27 ft. 

The overhead cross-bracing consists of 34 in. by 
3h in. by 4 in. angles braced together by 3 in. by } in. 
flat bara, the depth at centre being 1 ft. Gin. The 
upper angles are arched with a curve of 40 ft. radius ; 
the ends being bent to a reverse curve of similar radius 
and passing directly over the upper boom, form con- 
nection with its upper plate and angles. The lower 
angles of the overhead cross-bracing ure formed into 
a curve of 32 ft. radius, sharpening at the ends into a 
curve of 5 ft. radius, and then passing downwards, 
running parallel with and being attached to the 
vertical post in line with which it is placed. The 








clear headway given between the granite cubes of the 
roadway and the underside of the overhead cross- 
bracing is 18 ft. 

The lateral stiffeners, four of which occur in each 
main girder, spaced as shown in the illustrations, are 
of the form indicated in Fig. 22, and are built up of a 
pair of 34 in. by 34 in. by 4 in. angles, secured to the 
ends of the cross-girders as shown, and raking in- 
wards to form connection with the upper portion of 
the vertical post in line with which they occur. 

A pair of inner angles of similar scantlings run 
=— with those just described, being bent at the 
ower end to a curve of 2 ft. 6 in. radius, to form 
attachments to the cross-girder, and at the upper end 
being bent completely round until in contact with the 
vertical post, to which the outer angles are also 
secured. A }-in. plate, shaped to the outline of the 
angles on all sides, is placed at the lower ends of the 
raking struts. 

Turning now to some consideration of the flooring, 
and dealing firstly with the cross-girders, which occur 
at the vertical posts, four long cross-girders (38 ft. 
over all) and nine ordinary cross-girders (30 ft. over 
all) make up the flooring of the 140 ft. span. Both 
lengths of cross-girders are similar throughout, the 
difference consisting merely in increased length in the 
case of those prolonged 5 ft. 6 in. on each side of the 
centre line of each main girder to form attachments 
with the raking struts just described. The cross- 
girders are of the form shown in Fig. 22, with straight 
upper and curved lower booms ; the maximum depth 
at centre is 2 ft. 6 in., and the radius of curve of the 
lower boom is 100 ft. For 7 ft. on either side of the 
centre line the webs are 3 in. thick, and for the re- 
mainder of the cross-girders 4 in. thick. Vertical T- 
bars 6 in. by 3 in. by 4 in., spaced 7 ft. on each side of 
the centre line, stiffen the webs on both faces. The 
flanges in each boom are made up of a pair of 34 in. by 
34 in. by 4 in. angles, with a plate 11 ft. by 8 in. by 
# in. in each boom at the centre. Attachment is formed 
direct to the vertical posts of the main girders by a 
pair of plates 8 in. by 4 in. passing down and secured 
to the web and lower angles of each cross-girder in 
the manner shown in Fig. 22. 

The flooring is made of five troughs of Z-bars, all of 
which, with the exception of the outer bars of the 
outer troughs, which are 10 in. by 34 in. by 34 in., and 
weigh 20.9 lb. perfoot run, are 7 in, by 34 in. by 34 in., 
with a weight of 22} lb. per foot run, A }-in. plate 12in. 
in width forms the bottom of each trough, and, in the 
same manner as the Z-bars, runs the entire length of 
the bridge. 

The floorplates are curved, being 3 in. in thickness, 
and secured to the upper leg of the Z-bars by 3-in. 
rivets we a4-in. pitch. They are lap-jointed to 
each other, being thinned down at the corners as in 
boiler work. 

The covering of the joints in the Z-bars and 12 in. 
by 4in. bottom plate is effected by means of a cover 
strip 2ft. by 34 in. by 4 in. lying over the %-in. curved 
floorplate, where it makes junction with the upper 
leg of the Z-bar. Two vertical cover-plates, 2 ft. by 
64 in. by 4 in., one to each Z-bar, and two horizontal 
cover-plates 2 ft. by 5in. by 4in., and 2 ft. 4in. by 
1 ft. by 4in., are placed respectively above and below 
the bottom trough plate. The footpath is carried on 
#-in. buckled plates 5 ft. by 4 ft. 8in., the junction 
between them being formed by 6in. by 3 in. by 4 in. 
T-bars placed above them and spanning from the outer 
Z-bar of the outer trough to the upper inner angle of 
the main bottom boom. The wind fence is 5ft. in 
height, and is constructed in panels of similar length to 
the bays in which they occur. The panels are made up 
of 2h in. by 24 in. by § in. angles bent and welded to 
form an oblong framing. ‘The bars are 14 in. by tin., 
and are spaced 8 in. apart from centre to centreof their 
junctions; g-in. rivets secure the bars to each other 
and to the angle-framing, which in its turn is fastened 
to the vertical posts of the main bracing of the main 
girders by }-in. bolts. 

In order to secure exactness in the lines of the 
parapet, the holes in them were not drilled until the 
girders had been erected in position. The wind fence 
is surmounted by a teak coping 3 in. by 2 in. 

The remaining spans call for no special remark as 
regards their superstructure. Each follows the type 
adopted in the large span, which we have fully 
described in detail and illustrated in all particulars. 
The main bowstring girders of the 105-ft. span are 
each 113 ft. long, with a maximum height of 15 ft. 4 in. 
This span has six outside stiffeners, three long cross- 
girders (38 ft.), and eight ordinary cross-girders (30 ft. ). 
The 70-ft. span has main girders 77 ft. long and 12 ft. 
high at centre, with four outside stiffeners, two long 
—y4 irdera (36 ft.), and seven ordinary cross-girders 
(30 ft. ). 

Turning now to consider in brief outline the bear- 
ings of all three spans, as will be noted from our 
illustrations, at the western abutment the girders rest 
on the beam blocks; on the nearest pier (viz., pier 
No. 1) the other end of the 70-ft. span is carried on a 
rocker bearing, and the 105-ft. span on an expansion 
bearing; at pier No. 2 both 105 ft. span and 140 ft. 





span are carried on rocker bearings, the other end of 
the 140-ft. span, resting on the east abutment, being 
supported on an expansion bearing. 

The rocker bearings (see Fig. 26) consist of an upper 
saddle of cast steel 2 ft. 10 in. by 2 ft. by 2 in. in the 
upper flange, carrying a stout 2-in. collar (supported 
by six 2-in. ribs) bearing on the rocking-pin, which is 
a steel forging and has a finished diameter of 8 in. 
The lower saddle is similar in design to that above 
the rocking-pin, and is also of cast steel. The lower 
flange is 3 ft. by 2ft. 10 in. by 2in., and is secured 
to the masonry by eight 1}-in. lewis bolts arranged 
as shown in Fig. 27. The total height of the bearing is 
1 ft. 6 in., measured from the upper surface of the upper 
saddle to the underside of the lower one. A sheet of 
6 lb. lead is placed between the lower saddle and the 
masonry supporting it. The rocker bearings (see Figs. 
28 to 32) consist of an upper saddle of cast steel with 
top flange 2ft. 10 in. by 2 ft. by 2in., with a collar 2 in. 
thick bearing on the rocking pin, and supported by six 
2-in. ribs, three on either side. The rocking pin is 
8 in. in diameter, and is carried on the lower saddle, 
which is similar in all respects to the upper one, 
except that the lower flange is given an increased 
width of 2 ft. 34 in. to admit of projecting guides, in 
which the rockers move. The rockers are six in 
number, and of the form indicated in Fig. 32. They 
have a maximum height of 8in., and a maximum 
width of 53 in., and are spaced 5} in. from centre to 
centre, being fitted inside a pair of wrought-iron 
frames of 24in. by fin. bars, to which they are 
attached by {-in. set screws, insuring uniformity of 
motion amongst the whole. 

The bedplate carrying the rockers is of cast iron, 
with maximum dimensions 3 ft. 4in. by 3 ft. 3 in. by 
104in. The type of design is that shown in Fig. 26, 
the 2-in. flanges being connected by 14 in. and 2 in. 
ribs, the latter with circular voids 4 in. in diameter. 
The bedplate rests on a sheet of 6 lb. lead, and is 
secured to the masonry by six 1}-in. lewis bolts 
arranged as shown. 

Returning to the materials used in the construction 
of the bridge, the mortar used throughout was formed 
of one part of Portland cement to two parts of sand, 
the latter being subject to the customary requirements 
of cleenness and sharpness. Grout was formed by the 
addition to the above of a sufficient quantity of water 
to give the requisite fluidity. All concrete, except 
that for the caissons, was composed of one part by 
measure of Portland cement to two parts of sand thrown 
in layers on three parts of gravel. 

The concrete for the caissons was formed of one part 
of Portland cement, one and a half parts of sand, and 
two and a half parts of gravel. The Portland cement 
was required to pass through a sieve of 2500 meshes 
to the square inch, and with a residue not exceeding 
10 per cent. through a sieve of 8600 meshes to the 
square inch, and was specified at no season of the 
year to set in less than one hour when made up neat. 

For testing purposes the cement, when gauged with 
three times its weight of dry sand which had passed 
through a sieve of 400, and been retained upon one of 
900 meshes to the square inch, was required, after the 
addition of about 10 per cent. of the weight of the 
mixture of water, to stand a strain without fracture of 
160 lb. per square inch after having been kept twenty- 
four hours in a damp atmosphere, and subsequently 
immersed in water for twenty-eight days. Briquettes 
of neat cement were required after seven days’ im- 
mersion in water to bear without fracture a strain of 
360 lb. per square inch. 

It may here be noted, in connection with the 
masonry work, that the employment of red granite 
from the Corrennie quarries in the quoins, imposts, and 
pilasters relieved the gray granite used in the other 
portions of the structure, and produced a pleasing 
and handsome effect. 

Turning now to consider in brief outline the remain- 
ing materials in the superstructure and caissons, mild 
steel made by the Siemens-Martin process was em- 
ployed throughout, having an ultimate tensile strength 
of not less than 28 tons and not exceeding 32 tons 

r square inch of section, with an elongation of at 
east 20 per cent. in a length of 8 in.; strips cut 
lengthwise or crosswise 14 in. wide, and heated uni- 
formly to a low cherry red, and cooled in water at 
82 deg. Fahr., being required to bend up in a press 
to a curve whose inner radius is equal to one and a 
half times the thickness of the material, without 
failure or fracture. The rivet steel was required to 
comply with similar conditions, but with an ultimate 
tensile strength reduced to 26 to 30 tons per square 
inch. The cast iron was required to stand a load of 
30 cwt. at centre, when cast in bars 42 in. by 2 in. by 
1 in., and placed on bearings 3 ft. apart. The deflec- 
tion was not permitted to exceed ;°; in. 

The ultimate tensile strength per square inch of the 
cast steel was specified to range between 26 and 32 
tons per square inch, with an elongation of 10 per 
cent, ina length of 8in. Bars of 1 square inch sec- 
tion were required to bend cold without fracture to a 
right angle, with a curve of 1§ in. as radius. 

he rolled steel was supplied by the following 
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BALDWIN LOCOMOTIVES AT THE COLUMBIAN EXPOSITION. 
(For Description, see Page 299.) 
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Size of journals of tender axles, dia- : ' 
meter and length ... saa .. 4}in. by 8 in, 
Total wheel base of tender ... ‘ 17 ft. 
Distance from centre to centre of 
truck wheels of tender... a 
Water capacity of tank (in gallons 


” 


of 231 cubic inches) ... ss 3500 gals. 
Fuel capacity of tender 4.5 tons 
Engine and Tender : 
Total wheel base of engine and tender 48 ft. 
Total length of engine and tender 
over all ; eae fea .. 59ft. 64in. 


The details on pages 300 and 301 illustrate the 
system of compounding adopted by the Baldwin Com- 
pany. As will be seen from the perspective views, 
there are two cylinders on each side, the high-pressure 
cylinder being placed above and the low-pressure 
below, although in some cases this arrangement is 
reversed ; the piston-rods of the two cylinders are 
attached to a broad crosshead, a detail of which is 
given in Fig. 15. The same figure also shows a section 
of the two cylinders. The multiple-ported piston valve 
is illustrated by Figs. 9 to 12; this valve consists of 
four pistons, each having two packing rings, and it 
works in a seating of which sections are given in Figs. 
9 and 10; the position of the valve relative to the 
cylinders is clearly shown in a 5, and the seating 
and various ports are seen in Figs. 2, 5, 7. The 
operation of the valve is as follows: Steam at boiler 
pressure is admitted to both ends of the piston valve, 
so that itis balanced. ‘‘ Steam being upon each end of 
the piston valve, it passes into the high-pressure 
cylinder through the ports in the ends of that 
cylinder, and the second series of ports in the 
bushing (see Fig. 9) as soon as the valve has moved 








in either direction. When the valve has moved 
far enough to cause either of the two large openings 
in the body of the valve—one at each end—to 
come opposite to the second series of ports in 
the bushing (reckoning from the right-hand side of 
the bushing, as shown), then steam passes from the 
high-pressure cylinder into the valve and through it 
to the em end of the valve, out of which it then 
passes through the other hole in the valve, which is 
at this time opposite the steam ports to the low-pres- 
sure cylinder, which are coincident with the third 
series of ports in the bushing. Now as the valve 
continues to move this last port will close, the pack- 
ing rings will pass over it, and the annular cavity 
around the piston valve caused by its reduced diameter 
in the centre will be opened to the third series of ports 
in the bushing, and therefore to the low-pressure cy- 
linder. Hence the steam therein will exhaust into the 
cavity around the valve, and therefore ‘into the large 
exhaust port shown in Fig. 2, and through the fourth 
series of ports in the bushing on the extreme left.” 
These illustrations refer to the earlier compound en- 
gines built by the Baldwin Company, and some slight 
modifications have been since introduced. The builders 
in introducing this type of engine to railway companies 
referred to the advantages they claim as follows : 
‘The arrangement of guides and crossheads calls for 
increased outlay, viz., the cost of two more pistons 
and their oe These are small and comparativel 
inexpensive. he stuffing-boxes being fitted wit 
metallic packings, are not serious matters of cost or 
maintenance, The — comprising the cylinder, 
steam-chest, and half saddle, is of about the same 
weight as that used on the ordinary locomotive, the 


EXPOSITION. 





























being but 25lb. more than the ordinary locomotive, 
and in every other way isits counterpart. This is, per- 
haps, an extreme case, and the increase in weight may 
vary several pounds, depending on various minor de- 
tails. In the connection of two pistons to a common 
crosshead the most satisfactory results have ensued. 
The guide-bars and guide bearer are very light, and no 
heating, cutting, or bending has been noticeable in 
some 20,000 miles of service. All other parts are 
similar to those of an ordinary locomotive of the same 
class not compounded. The facility with which the 
engine starts depends upon the admission of steam 
to the low- —— cylinder, which is readil 
accomplished by ye pe the two ends of the high- 
pressure cylinder and wire-drawing into the low-pres- 
sure cylinder. A pressure can thus be obtained suffi- 
cient to start the heaviest trains, utilising the entire 
adhesion of the engine without undue strain on the 
iston-rods. Water caused by condensation in cy- 
inders, the enemy of compound engines in general, is 
felt to a very slight extent only, so much so that no 
cylinder cocks are required for the high-pressure 
cylinders, and one or two strokes clear the low-pres- 
sure cylinders entirely. Relief valves are provided on 
the low-pressure cylinders to prevent damage in case a 
careless engineer should get the boiler too full of water 
and work it over into the cylinders. The cylinders 
are neatly encased, and present a novel and pleasing 
appearance. Heavy freight trains, as well as fast ex- 
press trains, have been hauled with equal success. A 
piston speed of 1500 ft. per minute has been attained in 
express service.” 
Since the passages quoted above were circulated the 
Baldwin Company have built a large number of com- 





exact weight on the truck of the engine illustrated 


pound locomotives, apparently with great success, 
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NOTES FROM THE NORTH. 
, Guascow, Wednesday. 

Glasgow Pig-Iron “Market.—There was a moderate 
amount of business done in the warrant market last 
Thursday, about 15,000 tons of Scotch and English iron 
changing hands at fully higher prices than those of the 
previous day. Scotch iron, while selling at an average 
of 1d. per ton over the average of Wednesday, closed with 
sellers seeking 4d. per ton advance. Cleveland iron, 
which was 4d. per ton easier in the forenoon, recovered, 
and closed as on the previous day. No _ business 
was done in Eaglish hematite iron, and no change 
took place in the quotations. ‘The settlement prices 
at the close were—Scotch iron, 423. 6d. r ton; 
Cleveland, 35s. 3d.; Cumberland and Middlesbrough 
hematite iron, respectively, 45s. and 433. 14d. per ton. 
A quiet day was experienced on Friday. In the course 
of the forenoon about 3000 tons of Scotch warrantschanged 
hands at former prices, and several lots, making in all 
about 6000 tons, were sold in the afternoon without 
material alteration in prices. The closing rates were the 
same as on Thursday. Cleveland iron was somewhat 
easier in price in the forenoon, but improved in the after- 
noon. Nothing was done in hematite irons. The closing 
settlement prices were—Scotch iron, 423. 6d. per ton; 
Cleveland, 353. 3d.; Cumberland and Middlesbrough 
hematite iron, respectively, 453. and 433, 14d. per ton. 
The market was quiet on Monday forenoon, and flat in 
tone. Some 7000 tons of Scotch warrants were sold, and 
the price fell to 42s. 3d. per ton, showing a loss of 3d. from 
last Friday. Smet tal iron, of which 1000 tons were 
sold, gave way 14d. per ton. The market took a sudden 
turn in the afternoon. Those persons who had_ been 
selling in the forenoon bacame buyers, and purchased 
heavily of Scotch, one operator taking about 12,000 tons 
at 42s, 4d. to 42s. 6d. per ton cash, with sellers at 42s. 64d., 
or 34. up from the morning. Altogether, not less than 
15,000 tons changed hands. Other irons were neglected, 
but Cleveland was quoted 1d. per ton higher than in 
the forenoon. The settlement prices at the close were— 
Sootch iron, 42s. 6d. per ton; Cleveland, 353. 14d. ; hema- 
tite iron, Cumberland and Middlesbrough respectively, 
45s. and 43s. 14d. per ton. A firmer tone ruled in the 
market on Tuesday forenoon. Scotch iron was sold at 
prices ranging up to 42s. 7d. per ton cash, where 
sellers for the forenoon remained, and six months’ 
business was done at 42s. 84d. per ton. Of Cleveland, 
4000 tons were sold, the cash prica rising 24d. per ton, at 
35s. 34d. The market was firm at the opening in the 
afternoon, Scotch being done at 42s. 74d. per ton cash on 
Friday, but there was little disposition to do business, 
and the price relapsed to 423. 7d. per ton sellers at the 
close, or the same as the forenoon. About 4000 tons 
changed hands. One lot of 500 tons of Cleveland changed 
hands at 35s. 34d. per ton, and the price at the 
last marked a drop of 1d. from the forenoon. The closing 
settlement prices ware—Scotch iron, 42s. 6d. per ton; 
Cleveland, 353. 3d.; Cumberland and Middlesbrough 
hematite iron, respectively, 453. and 433. 14d. per ton. 
The market was very quiet this forenoon. About 8000 
tons of Scotch iron comprised the whole business. Prices 
were steady at a decline of 4d. per ton for Scotch and 
Cleveland. In the afternoon the market was steady at 
423. 6d. per ton cash for Scotch iron. The following are 
the quotations for a few of the special brands of makers’ 
iron, No. 1: Clyde, 47s. per ton; Gartsherrie and Sum- 
merlee, 493.; Calder, 49s. 6d.; Langloan, 55s. 6d.; Colt- 
ness, 563.-—all the foregoing shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 48s. 6d. ; Shotts (shipped 
at Leith), 5ls. 6d.; Carron (shipped at Grangemouth), 
53s. 6d. per ton. Last week’s shipments of pig iron from all 
Scotch ports amounted to 5123 tons, as compared with 
6683 tons in the corresponding week of last year. They 
included 100 tons for the United States, 445 tons for 
Canada, 175 tons for India, 120 tons for France, 525 tons 
for Italy, 435 tons for Germany, 585 tons for Holland, 
smaller quantities for other countries, and 2283 tons coast- 
wise. There are now only 39 blast furnaces in actual 
ene in Scotland, against 76 at this time last year. 

wo of them are making basic iron, 17 are working on 
hematite iron, and 20 are making ordinary pig iron. The 
stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 335,080 tons, as compared with 
336,780 tons yesterday week, thus showing for the past 
week a decrease amounting to 1700 tons, 


Clyde Shipbuilding Trade—Launches during August.— 
The shipbuilding trade on the Clyde was somewhat quiet 
during the month of August. There were 26 new vessels 
launched in the course of the month, of a total of 24,500 
tons, being an increase of 6467 tons as compared with the 
output of the corresponding month of last year. Over 
the eight months of the year that haveela there have 
been 193 vessels launched, of an aggregate of 188,448 tons, 
being a decrease of 51,942 tons on the output in the same 
month of 1892. When compared with the launches over 
the same period of 1886, last month’s output showed an 
increase of 76,663 tons. Amongst the vessels launched 
last month sixteen were steamers, whose aggregate was 
9153 tons, and ten sailing vessels, of a tctal of 15,347 tons. 
None of the steamers were vessels of over 1600 tons, 
whereas four of the sailing vessels were rated, respectively, 


the dividend of the Caledonian Railway Company for the 
past half-year will be at the rate of 4 per cent. on the 
ordinary shares, as was the case a year ago. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a very 
thin attendance on ’Change, but inquiries were fairly 
numerous and the market was pretty cheerful in tone, the 
favourable stock returns for August, issued by the Cleve- 
land ironmasters, having influenced the market a little in 
the much-desired direction. Makers were very firm in 
their quotations, and most of them held out for 35s. 6d. 
for prompt f.o.b. delivery of No. 3g.m.b. Cleveland pig 
iron, and it was said that that figure was paid, but mer- 
chants were willing enough to sell No. 3 at 35s. 44d., and 
most of the parcels disposed of changed hands at the 
latter price. Middlesbrough warrants, after touching 
35s. 34d., closed 35s. 2d. cash buyers. No. 4 foundry 
was said to be obtainable at 33s. 9d., but sellers, 
as a rule, held out for 34s. Grey forge was in g 
demand, and shipments continue good. The general 
quotation for this quality was 33s., and although buyers 
endeavoured to do business at rather less, it was not easy 
to purchase below the foregoing quotation. Sellers of 
hematite pig iron were not at all inclined to reduce their 
prices, and they stated that, notwithstanding the fact 
that deliveries to the Sheffield district had fallen away, 
considerable trade was being done with other markets. 
For mixed numbers of makers’ east coast brands 43s. 6d. 
was generally mentioned. Spanish was quietish. Rubio 
was about 123. 3d. ex-ship Tees. To-day our market was 
quiet, with little business doing. There were sellers of 
prompt No. 3 at 353. 444. Middlesbrough warrants 
a weak at 353. 14d., but closed firm at 35s. 34d. cash 

uyers, 


The Make and Disposal of Pig Iron.—The Cleveland 
Tronmasters’ Association returns for the month of August 
show the total make of Cleveland pig iron in the North 
of England to have been 117,216 tons, as compared with 
119,582 tons in the previons month, or a decrease of 
2366 tons. This is 14,000 tons more than was made in 
the corresponding period of 1892, with three furnaces less 
in blast. The make of other kinds of pig iron, including 
hematite, spiegel, and basic pig iron, amounted to 116,215 
tons, or an increase of 4600 tons on the month, the total for 
July being 111,675 tons, or 5000 tons above the output in 
August, 1892. The total quantity of makers’ stocks and 
stores of Cleveland pig iron amounts to 111,123 tons, a 
decrease of 15,444 as compared with the stocks in July, 
when they amounted to 126,567 tons, or 82,000 tons over 
the quantity stored in August, 1892. The quantity in 
public stores amounts to 90,609 tons, as compared with 
79,443 in the previous month, being an increase of 11.266 
tons, or 74,000 tons more than they held in August, 1892. 
These figures show a total increase of 2234 tons in output 
with 89 furnaces—50 on Cleveland, and 39 on hematite 
iron—in blast, as compared with 87 in July last. The 
total make, 233,431 tons, is only 2000 tons below the pre- 
vious month, and 10,000 tons under the figures for the 
corresponding period of last year. 


Manufactured Iron and Steel.—What change there is 
in the manufactured iron trade is for the better, but the 
improvement is so slight that it is hardly worth men- 
tioning. Inquiries, however, are reported more numer- 
ous, and prices, though not quotably altered, are firmer. 
The steel industry is quiet, and new orders are scarce, 
but quotations are maintained. Common iron bars are 
41. 17s, 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 
4l. 15s.; iron ship-angles, 4/. 12s, 6d.; steel ship-plates, 
5l. 2s. 6d.; and steel ship-angles, 4/. 15s.—all less the 
usual 24 per cent. discount for cash. Heavy sections of 
— rails are still put at 3/. 15s. to 3/. 17s. 6d. net at 
works, 


The Sliding Scale in the Iron and Steel Trades.—In view 
of the approach of the end of the three months’ notice for 
the termination of the existing sliding scale in iron- 
workers’ wages at the end of September, Mr. Winpenny, 
the employers’ secretary in connection with the Concilia- 
tion Board, has sent a further notice to the operative 
secretary, Mr. Edward Trow, which states: ‘With 
reference to the notice given on June 23 last for the termi- 
nation of the sliding scale for the regulation of iron- 
workers’ wages, I am instructed by the employers to inti- 
mate that they are willing to renew the scale for a further 

riod on the existing basis.” It would seem, however, 

rom a circular sent out by Mr. J. Cox, vice-president, and 
Mr. E. Trow, operative secretary of the Conciliation Board, 
that the exceptions for which notice to terminate the scale 
were given are still maintained, and that the complaint 
which Mr. Trow made at the meeting of the Arbitration 
Board at Darlington has not been met. The exceptions 
to the scale, which are comprised in the circular men- 
tioned, are from three works. From the Stockton 
Malleable Iron Company there has been received a claim 
for the revision of plate-rollers’ rates for rolling steel and 
iron, those of wash-heaters, pilers, shearmen, forkers, &c. 
From Spennymoor there is a claim of the company for re- 





at 1950 tons, 2200 tons, 2300 tons, and 2350 tons. 


Foreign Exports from the Clyde.—For the present year 
the shipments from the Clyde to foreign countries have 
included the following: Steel s of the value of 
319,316/., against 362,415/. in the same period of last 
year; iron, 777,542/., against 700,683/.; machinery, 


482,6201., against 361,764/. ; sewing machines, 195,354/., 
against 496,271/.; locomotive engines, 207,046/., against 
179,613. 

Caledonian Railway Dividend.—It is announced that 








arrang t of wages for the cogging and plate mills. 
From Jarrow also comes a claim for the revision of the 
rates and practice.in the puddling department and in the 
iron plate mill. These revisions will have to be dealt 
with by the standing committee, and subsequently by the 
operatives and the Arbitration Board. 


The Fuel Trade.—Fuel keeps firm. Coal, especially 
steam kinds, is very stiff, and at Newcastle best North- 
umbrian has realised 13s., though some firms are willing 
to sell at 12s. Small is 5s. to 5s. 6d, Gas coal varies a 
good deal. Coke is still dear. 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Iron and Stecl.—Business is in a very unsatisfactory 
condition, owing to the dearth of fuel and the extreme 
charges made for that which is procurable. Many of the 
blast furnaces have been put down, and the number of 
those idle will be increased before the end of the week. 
Supplies of local-made pig are, however, up to require- 
ments, owing to the iron mills having been closed or put 
on restricted time. There is no speculation whatever on 
the part of merchants, and consumers are ordering lightly. 
Very serious damage is being done to the manufactured 
iron trade owing to the interruption. Some good 
orders for best sheets have recently been placed at 
advanced prices. These are for export to India, South 
Africa, and Australia principally. Orders for common 
sheets could not be undertaken a week ago, and these 
have passed either to northern houses or the Continent. 
Medium and best qualities of bar are going to Australia 
and South Africa. The home demand for best qualities 
of boiler plates is improving. Agents of Bessemer billets 
and slabs find business slow at the prices now quoted, 
51. 17s. 6d. to 6l. per ton, as it is known rates must recede 
when the coal difficulty is settled. Extension of trade in 
connection with crucible cast steel is hampered by the 
scarcity and price of coke, and though some can be 
obtained from Durham, its delivery is now prevented by 
the colliers. Many thousands of iron and steel workers 
are out of employment owing to this cause. 


The Coal Crisis.—Every department of trade in this 
district is now suffering as a consequence of the stoppage 
of supplies of fuel. Either coal and coke cannot be got, 
or the rates charged cannot be afforded. At Sheffield 
common qualities of engine slack have risen 8s. per ton 
in a month, and at Leeds charges are even more extreme. 
House coal fetches from 20s. to 28s. per ton at the wharves, 
as against 12s. to 14s. 6d. a month ago. A very serious 
turn in affairs has, however, taken place within the past 
few days. It was understood at the commencement of 
the struggle that where stacks of coal existed at the pit 
banks they would be allowed to be disposed of. The 
colliers now appear determined to prevent this. At 
Sheffield they will not allow either coal or coke to 
be loaded at the principal wharves. They have within 
a day or two made attacks on several of the neigh- 
bouring collieries, wrecked the buildings and _ oftices, 
overturned and smashed laden railway wagons on the 
coal sidings, and there is every evidence that the spirit 
of lawlessness is spreading, notwithstanding the posting 
of strong bodies of police and military at the most im- 

rtant mining centres. Becoming desperate, the men 
in the adjoining Derbyshire coalfield are threatening to 
withdraw the enginemen, and thus leave the pits to be 
drowned out. It is now certain that the colliers are in a 
revengeful mood, and further serious consequences may 
be looked for. They still remain stubborn in their deter- 
mination to accept neither arbitration nor the proposed 
reduction, and they seemed resolved to prevent the im- 
portation of north country coal and coke. 


National Association of Colliery Managers.—The annual 
meeting in connection with this body has this year been 
held in Sheffield. Mr. William H. Chambers, of Tan- 
kersley Colliery, Barnsley, is the newly elected president. 
In his opening address he said they were assembled in the 
district which held the position of being the largest 
mineral-producing one in the kingdom. Last year the 
production of minerals in Yorkshire was 23,614,720 tons. 
He denied any antagonism on the part of the association 
to mining institutes, and insisted on the need of colliery 
managers being alive to their own interests in the light 
of proposals for legislation. He advocated the greatest 
harmony with the mining institutes, and reviewing the 
work accomplished by the association, made special re- 
ference to their action on the Boiler Explosions Act, and in 
elaborating and discussing the exact position of the col- 
liery managers in reference to the Mines Bill of 1887. 
The association had during the year procured valuable in- 
formation in the returns of the time worked and lost by 
the colliers in the various districts of the country, showing 
a loss of work which might have been available for them 
of from 10 to as high as 30 per cent. He alluded to the 
prompt action taken by the emergency committee for the 
defence of Mr. Houfton, manager, of Bolsover, who was 
sent for trial on a charge of manslaughter. The bill was 
thrown out by the grand jury. Asto the Eight Hours 
Bill (Mines), it would, in some shape, pass the House of 
Commons, and the efforts of the association and its par- 
liamentary. committee must be directed to effecting 
changes in its clauses. It was agreed to meet next year 
at S h House, Forest of Dean, under the presidency 
of Mr. F. W. T. Brain. 

Engineering Branches.—Complaints are almost uni- 
versal of a falling off in work of a local description, 
Builders of traction engines and agricvltural machines 
are entering on the dull season, and those depending on 
support from the railway companies are disappointed, as 
retrenchment of every description is being practised in 
this direction. No fresh orders from Government are an- 
nounced, and little encouragement is at present expected 
from it. In all parts of the district the number of unem- 
ployed mechanics is increasing. 


NOTES FROM THE SOUTH-WEST. 

Barry.—Trade at Barry has been paralysed by the 
great coal strike in South Wales. On Friday, however, 
three tips were working, and coal had arrived from the 
Nixon, Glamorgan, and other collieries, so that work was 
afforded to a number of trimmers who had been idle for 
= goa On Saturday there were ninety-three vessels 
in dock. 


Water Supply of Exmouth.—The Exmouth District 
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Water Company held its half-yearly meeting on Tuesday, 
Mr. G. C. Maynard in the chair. The directors’ report, 
which recommended a dividend at the rate of 6 per cent. 
per annum, stated that since the last meeting of the pro- 

rietors a contract had been entered into with Mr. W. H. 
| oa for laying a line of pipes and constructing new 
dams with a view to an extension of the company’s means 
of water supply. Another contract with Mr. Perry had 
also been entered into for constructing a reservoir above 
Hayes Saw Mill; but the works, which had been com- 
menced, had been temporarily suspended, at the instance 
of the agent of the Rolle estate. The report was adopted, 
and the dividend recommended was declared. 


Cardiff.—T rade has, of course, been much disorganised 
by the great colliers’ strike in South Wales, but any 
difficulties which have arisen will no doubt be greatly 
mitigated by the turn which events have taken durin 
the last few days. Some of thecoke-mskers have resum 
operations, but coke will probably be scarce for a time. 
Iron ore has been inactive, and prices have shown a 
slightly downward tendency. The manufactured iron 
and steel trades have exhibited little change. 


Barry Port and Gwendraeth Valley Railway.—Lord 


Ashburnham presided on Tuesday at the half-yearly | ¢ 


meeting at the office, 3, Great Winchester-street, and 
moved the adoption of the report and accounts for the 
six months ending June 30, stating that the net revenue 
of the company had increased by 1323/. 3s. During Feb- 
ruary and March the export of coal had fallen off con- 
siderably, but this falling off was picked up during the 
three following months, and there were good reasons for 
expecting a larger coal traffic during the current year. 
The necessary notices had been given for securing the 
land required for completing the company’s line, so as to 
form a junction with the Mynydd Mawr Railway. The 
channel into the harbour remained good, being straight 
out to sea and deep. The report was adopted. 


Barry and Bristot.—It is proposed to establish regular 
steam communication between Barry Dock and Bristol 
by means of a steamer which will trade with general 
goods, loading at Bristol every Monday and Thursday, 
and at Barry Dock every Tuesday and Friday. 


Water at Yeovil.—As the rainfall since February has 
not been sufficient to affect the springs, the supply of 
water for the use of Yeovil is becoming restricted. 
Notices have been issued to the householders requesting 
them to economise the use of water, and the streets are 
being watered from old disused wells, which have long 
since been condemned. The source of supply is from the 
chalk hills of Dorset, 10 miles distant. 


The ‘‘ Cambrian.”—The Cambrian, cruiser, at Pem- 
broke, was to have commenced her official trials of ma- 
chinery this week, but for some reason a postponement 
has been announced. The Cambrian is a vessel similar 
in all respects to the Bonaventure, at Devonport. Messrs. 
Hawthorne, Leslie, and Co., the machinery contractors 
for the Bonaventure, have also engined the Cambrian. 
It was intended that. on the completion of her steam trials, 
the Cambrian should be transferred to Devonport to be 
completed for sea. The Lords of the Admiralty have 
now directed that she is to remain at Pembroke until the 
middle of December. This order is probably due to the 
large amount of repairing and other work which has to be 
completed at Devonport during the next few weeks. 


Dowlais.—The iron and steel trades have been very 
dull. There are indications, however, that an improve- 
ment in the situation is at hand. Three blast furnaces, 
which were blown out a fortnight since, are being re- 
paired, and will be re-started as soon as the work has 
been completed. The Dowlais coal trade is more active 
than it has been for years. 





MISCELLANEA. 

Some valuable graphite findings close to Skatamark, in 
North Sweden, have recently been secured by the Norr- 
botten Mining Company. The working expenses will 
be slight, it appears, and the mines are only a few miles 
from the Boden railway station. 


The works in connection with the Christiania electric 
tramway are being ee advanced. The rails are 
mostly laid, and the building for the machinery is 
already under roof. The poles for the wires (they are of 
wrought iron) are in their places, and the tramway will, 
it is expected, be opened for general traffic in November 
or December. 


The Aamsdals Copper Works in Norway have been 
bought by a Norwegian syndicate. In order to handle 
the ore on spot several material additions have been 
made to the pats the findings have recently been pro- 
mising, and there is every prospect that the concern, now 
that it has passed into the possession of Norwegian 
owners, will become a profitable one. 


Messrs. Richard Hornsby and Sons, Limited, Grant- 
ham, have commenced upon a large scale to manu- 
facture water-tube boilers under the patents of the Mills 
Patent Sectional Boiler Company, Limited, of Pendle- 
ton, Manchester. Messrs. Hornsby will, in future, carry 
on the manufacture of these boilers under the title of 
the Hornsby water-tube boilers. 


The Secretary of State for Foreign Affairs has learned 
from Her Majesty’s Minister in Chili that the munici- 
pality of Santiago have expressed a wish to receive 
tenders for the lighting of that city by electricity. Such 
particulars as are in the possession of Her Majesty’s 
Government may be seen on personal application at the 
Commercial Department of the Foreign Office, between 
the hours of eleven and six daily. 


The Secretary of State for Foreign Affairs has received 








information that the Egyptian Minister for Public 
Works will, up to February 1 next, consider tenders for 
the construction and working of steam or horse tramways 
(with branches) between Mansurah and Lake Menzaleh. 
The draft concession, &c,, may be seen on personal 
application at the Commercial Department of the Foreign 
Otiice, London, 8. W. 


The Swedish shipbuilding establishments have every 
reason to congratulate themselves upon the hold they 
apparently have got upon the Russian petroleum mer- 
chants as far as tank steamers go. During the last few 
weeks Russian orders have been placed with Swedish 
shipbuilding firms for some eight or nine steamers, prin- 
cipally tank steamers, several of which measure about 
1000 tons. The Bergsund Engineering ape Ned has 
secured the most contracts, but several of the other yards 
have also got a share. 


In a paper read before the New England Roadmasters’ 
Association, Mr. P. A. Dudley stated that a harder steel 
should be used for the heavier types of rails than for the 
lighter ones. Thus on the Boston and Albany Railway 
the rails had the following composition : 


Weight per yard, lb. 60, 65, & 75 75 to 80 100 
arbon, percent. ... .45t0.55 .50to.60 .65to.75 
Manganese ,, .. .80,,1.00 .80,, 1.00 .80,, 1.00 
Silicon aa co Oy Ae AG, IS 1G, 

Phosphorus ,, { not -) 06 A , 
Sulphur » exceed? .07 07 07 


The traffic receipts for the week ending August 27 on 
33 of the principal lines of the United Kingdom 
amounted to 1,499,309/., which, having been earned on 
18,388 miles, gave an average of 81/. 11s. per mile. For 
the corresponding week in 1892 the receipts of the same 
lines amounted to 1,666,824/., with 18,199 miles open, 
giving an average of 91/. 123. There was thus a decrease 
of 167,515/. in the receipts, an increase of 189 in the 
mileage, and a decrease of 10/. 1s. in the weekly receipts 
per mile. The aggregate receipts for eight weeks to date 
amounted on the same 33 lines to 12,815,422/., in com- 
=— with 13,475,316/. for the corresponding period 
ast year ; decrease, 659,894. 


For some years past hydraulic mining has been prac- 
tically stopped in California, injunctions being obtained 
against the silting up of the streams, which was said to 
one result of this method of working. A recent Act, 
however, allows this method of working, provided that 
means are taken to prevent the tailings passing into the 
streams, and work is about to be resumed on a large scale. 
Speaking generally, the method of working is to wash 
down the auriferous gravel from the banks on which it 
lies by means of a powerful jet of water. The gravel is 
passed through sluices, where the heavy gold is deposited, 
whilst the other solid matters pass on into some river or 
other depository. The head of water used is very great, 
often exceeding 1000 ft., and it is conveyed to the work- 
ings by wooden flumes frequently many miles long. The 
construction of the nozzles and pipes for this hydraulicking 
has long formed an important part of the work of the 
engineering shops in California. These mining nozzles, 
we may add, led to the invention of the Pelton wheel. 
The original water-wheel used at these mines was built of 
wood, with flat floats like a paddle-wheel, and the jet from 
a nozzle was made to impinge against these floats. In 
this way a cheap, if somewhat wasteful, water power 
was obtained, and one that worked well under very high 
heads. It was soon perceived that the water was ex- 
pended more efficiently if buckets were substituted for the 
flat floats, and the modern highly-efficient Pelton wheel 
has been the result. 


The engineering laboratory of the Purdue University 
contains an ordinary American locomotive, fitted up for 
experimental purposes. To this end it is mounted with 
its drivers on four my a fon wheels, which are carried 
by shafts turning on fixed bearings, and allow the engine 
to be run whilst remaining fixed in position. he 
necessary resistance is supplied by brakes on the shafts 
of the supporting wheels ; these brakes are regulated by 
a dynamometer attached to the drawbar, the arrangement 
being such that any movement of the dynamometer lever 
from its central position is met on the brakes by a change 
of the water pressure operating them, and the pull on the 
dynamometer can thus be kept practically constant at 
any desired value. The engine, we should add, has 
17 in. by 24 in. cylinders, and 63-in. drivers. Experi- 
ments made on this engine show a water consumption of 
from 24.67 lb. to 47.07 lb. per indicated horse-power 
the coal used being 4.99 lb. and 7.42 lb, am indicated 
horse-power in these two extreme cases. The coal used 
had the following composition : 


Per Cent, 
Moisture... ees ead ? 13 05 
Combustible volatile matter 32.34 
Fixed carbon ~ 48.74 
Ash - 5.81 


The internal friction of the engine accounted for from 
14 per cent. to over 30 percent. of the total indicated 
horse-power. 


Many engineers object to the ordinary tests of cemen 
in that the specimens are mixed with special care, an 
the results obtained are then superior to those commer- 
cially possible in practical work. What they want, they 
say, is to know the strength of the concrete in the work 
itself, and they profess indifference to the results obtained 
in the laboratory. We remember one case in which a 
resident engineer on an important works purposely mixed 
his samples carelessly, with a view, as he said, of ap- 
proximating to the conditions obtaining in the structure 
in which he was engaged. Naturally discrepancies 
occurred, and the blame was laid on the makers supplyin 
the cement, in place of on the improper mixing. Indeed, 





the attitude of mind displayed in the above instance 
seems to ignore the real object of the ordinary tests. 
These tests are made not so much with a view to 
ascertaining the strength of the structure, but almost en- 
tirely for the purpose of insuring that the manufacturer 
delivers a fair quality of material. The ordinary tests 
are sufficient to insure this being carried out with proper 
care, and it is most unfair to blame the maker for low 
results when the specimens have not been properly 
gauged. Ifthe strength of the actual work falls below 
the figures obtained from the specimens, that is not the 
fault of the cement, but of the mixing. Hf information is 
wanted as to the strength of the structure, this can be 
obtained by moulding some large specimens with cement 
obtained direct from the workman’s shovel, or from the con- 
crete mixer, as was done in the case of the Vyrnwy dam. 
To test these, however, a large and expensive machine is 
required. It should, however, be recognised that the 
two tests have entirely different objects, and no attempt 
should be made to base the acceptance or rejection of a 
parcel of cement on the results obtained from carelessly 
mixed specimens, 


Sir A. Noble, of the Elswick Works, in a letter to the 
Times, gives some very interesting particulars as to 
cordite and other smokeless powders. The ballistic results 
obtained with maximum pressures of 16 to 17 atmo- 
—_ in a 6-in. gun firing a 100-lb. projectile, were as 
‘ollows : 





In a40- Ina 50- Ina765- 





Ina 1(0- 

—_— Calibre Calibre Calibre Calibre 
Gun. Gun. Gun. Gun. 

ft.-secs. ft.-secs. ft.-secs, ft.-secs. 
With cordite 0.4 in. diameter | 2794 2940 3166 3284 
- op .. OS un * 2469 2619 2811 2905 
» ballistite 0.3-in. cubes ..| 2416 2537 2713 2806 

» French B.N. for 6-in. 

gun ee oe ee 2249 2360 ' 2536 2616 
With prismatic amide. . 2218 2342 2511 2574 





Experimentally a muzzle velocity of 4980 ft. per second 
has been obtained with cordite, though the maximum 
pressure was greater than is advisable in ordinary prac- 
tice. Sir A. Noble also states that he has been unable 
to detonate cordite, even with powerful fulminate of 
mercury detonators, and this when the temperature of 
the explosive was first purposely raised to 105 deg. Fahr. 
This fact is remarkable, as nitro-glycerine and gun- 
cotton, the two principal constituents of cordite, are both 
easily detonated. As regards erosion of the bore of the 
gun, cordite is slightly more erosive than brown prismatic 

wder, though this greater erosion is confined to a smaller 
a and is much more uniform, The least erosive of 
po powder is the prismatic amide powder, which is 
only one-quarter as erosive as any of the above. 





Messrs. CrAMP.—Messrs. Cramp, of Philadelphia, have 
received a cheque from the United States Government for 
180,000/. Of this sum 140,000/. was for work completed 
in the construction of the cruiser New York, and 40,000/. 
for a bonus earned by the firm in consequence of that 
vessel exceeding its contract speed. 

Private BILts IN PARLIAMENT.—The work of the 
present session as regards Private Bills is now practi- 
cally concluded, there being only three Bills which have 
passed through Committee of both Houses which have 
not yet received the Royal assent, one of these being the 
London Improvements Bill, involving the question of 
“betterment,” the Lords having rejected the principle 
as embodied in the Bill. The London County Council, 
we understand, will take no further action in relation to 
the difference between the Lords and Commons on the 
question, but, while not actually withdrawing the Bill, 
will allow it to drop rather than take the Bill without 
the ‘‘ betterment” clause. Of the 213 Bills (including 21 
which stood suspended from last session), 154 have re- 
ceived the — assent, three have been rejected by the 
Commons and two by the Lords, while the remainder 
have been withdrawn or otherwise not proceeded with. 
To these must be added a large number of Provisional 
Order Confirmation Bills, which involve the fixing of 
maximum rates on canals, extensions of gas and water 
works, the carrying out of sewage works, and other 
matters which have first to receive the approval 
of the respective Government Departments, and which 
have this year been more numerous and given 
rise to more contest than usual, especially in relation 
to the putting down of sewage works in the neigh- 
bourhood of residential property. There have been 
no Bills of any great magnitude. The principal Bilis 
were those by which the North-Eastern Company have 
acquired powers to take over the Hull Docks at a cost 
of 2,000,000/., and the extension of the electric railway 
system beneath the metropolis. The work of the Police 
and Sanitary Committee has been very onerous, the 
Bills brought before them for the better government and 
a of many of the Fenny towns having 
included powers of the most diverse description, one 
Bill alone (that of the Leeds Corporation) originally con- 
taining over 500 clauses. Under the presidency of the 
new chairman, Mr. Walter Long, the business of the 
Committee has been got through with great despatch, 
which was in a great measure owing to the declaration 
made at the beginning of the business that the Committee 
would regard the reports of the Home Office and the 
Local Government Board on the respective Bills as con- 
clusive unless there was very strong evidence adduced by 
the promoters to lead the Committee to the contrary con- 
clusion. No fewer than 158 Bills were dealt with by 
the chairman of the Ways and Means Committee as un- 
opposed measures. 
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THE PATHOLOGY OF THE STEAM 
ENGINE. 


THE annual report to the Engine Boiler and 
Employers’ Liability Insurance Company, Limited, 
made by Mr. Michael Longridge, M.I.C.E., is 
always interesting reading. Mr. Longridge is not 
content with merely recording facts, but in the 
more interesting cases adds a valuable commentary 
on them. Perhaps the most interesting feature of 
his report for 1892, just published, is the attention 
he calls to several cases of failure by fatigue, which 
have occurred during the year. Mr. Longridge, in 
commenting on these, points out that the prevalent 
idea amongst the users of machinery, that because 
a rod or shaft has borne a certain load without break- 
ing, it will continue to carry that load indefinitely, 
is fallacious. This has long been known to loco- 
motive engineers, who remove their driving axles 
after a certain mileage, quite irrespective of visible 
signs of failure. The low stresses at which failure 
took place in the cases recorded by Mr. Longridge 
are, however, noteworthy, the figures being nearly 
always notably below what might have been 
expected from Wohler’s experiments. The single 
exception appears to be that of an engine beam of 
cast iron as we take it to be, though the nature of 
the material is not directly stated. In this instance 
the failure took place by the top and bottom 
flanges of the beam cracking across as the engine 
was doing its ordinary work. From 1872 to 1880 
the stress on the flanges of this beam was alter- 
nately + 2.5 tons, and was repeated about 41} 
million times. Since 1880 the stress was + 2.1 
tons, repeated alternately in either direction 
623 million times. It will thus be seen 
that the range of stress was 5 tons during 
the first period, and 4.2 tons during the second. 
Wohler found that specimens of cast iron from 
a locomotive cylinder tested by him failed after 
from 35,000 to 78,000 repetitions of stress 
ranging from 0 to slightly over 5 tons, whilst speei- 
mens stressed from 0 to 4.78 were unbroken at 
7,000,000 repetitions. From this it would appear 
that the metal used in the beam must have been of 
better quality than that experimented on by Wohler. 

All the other cases refer to shafts. Thus a shaft 
of Bessemer steel broke after making 81,600,000 
revolutions under a stress of 11,000 lb. Another 
shaft of wrought iron broke after 102,000,000 revolu- 


PAGE | tions under a stress of 7800 lb. to 9700 Ib. per square 


inch, whilst a third shaft, also of wrought iron, 


08 | broke after 123,500,000 revolutions under a stress 


of 8500 lb. Wohler’s experiments on repetition of 
stress would lead one to expect that these stresses 
should be carried indefinitely. It should, how- 
ever, be noted that in Wohler’s experiments the 
stresses were direct thrusts or pulls, whilst the 
shearing stresses due to torsion on the above shafts 
must have been very important, and the conditions 
are, therefore, by no means identical in the two 
cases. Some elasticians hold that a material 
always fails by shear, even when it nominally 


9) gives way by direct tension or compression, and 


there is much to support this view. If this be 
so, the loads obtained by Wohler as those which 
should be horne indefinitely by an iron bar sub- 
ject to alternate tension and compression, cor- 
respond to shears of just half the value of the normal 
tensions and compressions. Thus, according to 
Wohler, a wrought-iron bar should carry indefi- 


7|nitely repetitions of loads ranging from 7.6 tons 


tension to 7.6 tons compression. The correspond- 
ing shears are then + 3.8 tors, i.e., about + 8500 lb. 





This appears to be greater than the range of shear- 





ing stress in Mr, Longridge’s shafts, and apparently 
only a portion of the discrepancy can thus be 
accounted for. 

Mr. Longridge again has to record several cases 
of damage tospurwheelz. In a previous report he 
had pointed out that the most frequent cause of 
failure was the excessive length of the teeth. Owners, 
however, refuse to purchase wheels with unusually 
short teeth, being frightened by their abnormal 
appearance. On one occasion, not referred to in 
his present report, Mr. Longridge got round this 
prejudice in a very ingenious way. The teeth were 
made of the usual length, but their acting portions 
were confined to a small area on each side of the 
pitch line, the roots and points being mere 
dummies, and never coming into contact. These 
wheels, though subject to somewhat unfavourable 
conditions, have worked very satisfactory, running 
smoothly and holding the grease well. As ordinarily 
constructed, the large spurwheels and pinions com- 
monly used in Lancashire mills cannot be expected, 
Mr. Longridge states, to last more than about six 
years, and where large powers are to be transmitted 
at high speeds he expresses a preference for some 
other means of transmission. 

The parts that are most frequently made too 
weak appear to be the air-pump motions and the 
valve gears. Several accidents to air pumps and 
condensers have also occurred from causes other 
than the weakness of the parts, the owners and 
attendants being often lamentably negligent. In 
one case the air pump was horizontal and double- 
acting, and consisted of a rectangular casting con- 
taining the pump barrel, valves, and hot-well. The 
latter was closed save for an overflow pipe leading 
away on the one side and an air-pipe 6 in. in dia- 
meter and 4 ft. high on the other. The india- 
rubber valves, it appears, were in the habit of 
totally disappearing, and though it had also been 
found necessary to plug up the 6-in. air pipe to 
prevent water being forced out at the top, no 
anxiety seems to have been felt as to where the 
valves had gone to ; they were simply replaced by 
new, and matters went on until the discharge pipe 
was so stopped up by the masses of rubber inside 
it, that it could not pass water, and so the pump 
burst under the accumulation of pressure. 

Three instances of failure arose from the over- 
lapping of the brass packing rings of the air pump 
bucket, due to the reduction of their thickness by 
wear. Mr. Longridge insists on the necessity of 
frequent careful examinations of the internal parts 
of an engine if accidents of this nature are to 
be avoided. He also holds that the use of brass ring 
packings is bad practice, plain buckets with two or 
three grooves turned on them being cheaper, quite 
as efficient, and not liable to a breakdown. In 
marine practice, we may note, these buckets are 
often packed with dried eim, which swells slightly 
when it becomes wet, and makes a very tight joint. 

Two serious cases of damage from failure of valve 
gearing occurred during the year. In the one case 
the eccentric working the low-pressure slide valves 
of a 1460 indicated horse-power engine came loose, 
and stopped rotating, leaving the valves in mid- 
stroke, in which position they completely closed the 
ports to that cylinder. Asthe engine went on rota- 
ting, under the influence of thehigh-pressurecylinder 
and of the inertia of the flywheel, steam gradually 
accumulated in the low-pressure valve chest, until 
the pressure became too great, when the chest ex- 
ploded. Mr. Longridge points out that a safety 
valve on this valve chest would have prevented 
the accident. In the second case the expansion 
valve gearing went wrong, a nut getting loose in 
the mechanism connecting the governor to the ex- 
pansion valves, thus jamming the governor, bend- 
Ing the arms, breaking the sleeve, and throwing 
off the belt by which it was driven. The balls being 
in the mid position when the accident occurred, the 
disengaging apparatus did not come into action 
and stop the engine, which began to run irregularly, 
and belts being thrown off in the mill, it ran away. 
The fireman, with great pluck, rushed in and shut 
off steam, and thus prevented the bursting of the 
spur flywheel, in which case the consequences 
would certainly have been very serious, and might 
very probably have led to loss of life. As it was, 
the arms were drawn out of the boss, the cotters 
securing them being bent, and the joints of the 
rim opened. 

In conclusion, it may be interesting to give Mr. 
Longridge’s Table of the failures brought under his 
notice during last year, togetker with the totals 
reported in previous years : 
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Numberof 
Failures 
in Pre- | 
vious 12 


Numberof 
Failures 
in 1892. 


Part which Fuiled. Total. 


Spur gearing es 
Valves and valve gear oof 
Air pump motions.. ab oof 
Air pump bucketsand valves .. 
Columns, entablatures, bed- 
plates, and pedestals .. 
Bolts, screws, gibs, cotters, an 
straps 43 . 
Parallel motions, 
guides oe ° 
Main shafts .. oe oe ; 
Cylinders, valve chests, and 
covers on as ° 
Pistons - - 
Piston-rod crossheads 
Flywheels .. oe 
Governor gear oe oe 
Air pumps and condensers 
Cranks es ee oe 
Gudgeons in beams 
Crankpins .. os 
Connecting-rods .. 
Beams and side levers oof 
Total wrecks cause unknown .. 
Second motion shaft - os 
Main driving ropes andshafts ..) 


: links, and 
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PURIFICATION OF SEWAGE BY 
MICROBES. 

Tue extension of the knowledge of the first prin- 
ciples of bacteriology has created a dread even of 
the mention of the word microbes, since to them are 
attributed all the real and imaginary ills to which 
mankiad is heir, and it may therefore be desirable 
to mention at the outset that the advocacy and ap- 
plication of the system of purification by microbes 
does not involve any propagation of the pathoganic 
or disease germs which there is so much reason to 
dread. There are other denizens in the great world 
of micro-organisms, and many species may benefit 
mankind. Research has established, if, indeed, 
nature has not demonstrated, that there abound 
everywhere in sea, in land, and in the air minute 
living organisms, which, by theirown life’s processes, 
change the organic matters of which sewage is 
mainly composed into harmless inorganic matter— 
carbonic acid, ammonia, nitric acid, and water. 
These saprophytic organisms, however, require 
an uninterrupted and continuous supply of 
oxygen to carry out their beneficent work. 
In every 1000 volumes of good river water, 
according to the season of the year, there are dis- 
solved six to eight volumes of oxygen absorbed 
from the air. If the quantity of sewage discharged 
into the river does not develop a larger number of 
organisins than can subsist healthily to carry out 
their work of purification by transforming the 
organic substances, the river may continue pure. 
But it not infrequently happens that as each village 
on the banks of a river adds to the organic matter 
in the water, there is insufficiency of oxygen, with 
the result that the prevalent form of microbes be- 
come3 that which causes offensive putrefaction, and 
thus a danger to health is created. The question has 
been considered by many scientists, for the necessity 
for sewage purification is growing more and more 
pronounced, and the advantages of this system have 
been recognised. The researches of various inves- 
tigators have already been described in our pages,* 
notably those of Mr. W. E. Adeney, curator in the 
Royal University of Ireland, and Mr. W. Kaye 
Parry, Dublin, who worked together, the former 
studying the question in the laboratory, and the 
latter from the mechanical point of view. The 
result has beena practical application which insures 
purification at small initial cost, and requires very 
little attention. 

The primary essential is sufficient oxygen in 
the water to maintain healthy conditions for the 
micro-organisms, ths volume of which grows with 
the extent of the sewage ; and Mr. Adeney, as was 
describei at length in our artic'e on his research, 
pliced in water ordinary sewage (from which the 
solid matters had been separated by subsidence) in 
the proportion of one volume of sewage to fifty or 
more volumes of water. He found that the water 
(Vartry water) contained in its nitural state suft- 
cient oxygen to sustain the microbes for trans- 
forming the organic matter, the only indication left 
of it being alittle carbonic acid and nitric acid, two 
bodies which, as already indicated, are harmless to 
health and beneficial to vegetable life. But the 
difficulty is to insure that the sewage will only con- 








* See ENGINEERING, vol, liv., page 453, 
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stitute one-fiftieth part of the water in a river or 
stream, failing which putrefactive fermentation 
will be set up, with very offensive odours. In such 
cases it is necessary to add to the oxygen naturally 
dissolved in the water into which sewage is dis- 
charged, and Mr. Adeney and Mr. Parry have col- 
laborated in the construction of sewage purifica- 
tion works at a large lunatic asylum at Dundrum, 
in County Dublin, and these works have just been 
set in operation. They may be comparatively 
small in respect of volume of sewage treated, but 
they are arranged to suit all the conditions which 
would be met in ordinary circumstances. The 
plant is for the treatment of about 6000 gallons per 
day, and eight samples of the sewage gave results 
which are compared in the following Table with 
those given in Mr. Henry Robinson’s work on 
sewage disposal : 

Analyses of Raw Sewage. 


=) 
| 
| 


Aldershot 


Burnley. 
Coventry. 
| Aylesbury. 
Camp. 
‘Dundrum 
Lunatic 
Asylum. 


Freeammonia .. be | 
Albuminoid ammonia ..| 
Chlorine .. a 


9,70 | 2.58 } 4.00 | 12.00 | 11.48 
1.05 | 1.70 | .66) 5.25| 4.09 
24.16 | 6.85 | 7.79 | 12.08 15.55 


Perr 
Rss 


The sewage flows into a deep tank sunk into the 
ground, passing over a water-wheel, and, as the 
velocity varies with the volume of sewage, this wheel 
automatically measures the chemicals necessary 
for the sewage passed. The sewage is conducted 
through a timber trunk to the bottom of the tank, 
and the escape being at the top, the heavier sus- 
pended particles remain at the bottom, while the 
gelatinous matter serves as a filter for retaining a 
large percentage of the finer particles. Thus 80 to 90 
per cent. of the matters in suspension are arrested, 
the clarified liquid flowing to a mixing race. Mean- 


while the liquid sewage is subjected to chemical | go 


oxidation and precipitation by the addition of 
manganate of soda. Each revolution of the water- 
wheel to which we have referred actuates a 
valve placed at the bottom of the hopper con- 
taining the manganate of soda, and a small 
quantity is released by each revolution. The 
organic matters in the sewage and the man- 
ganate pass together into a second tank and quickly 
react upon each other, the greater portion of the 
former being decomposed into carbonic acid. The 
brown insoluble peroxide of manganese, a product 
of decomposition, subsides to the bottom, end 
carries with it further particles in suspension. 
The liquid passes to a third tank, where chloride of 
aluminum is added, the quantity being again re- 
gulated by a valve operated by the water-wheel. 
Chloride of aluminum is regarded by bacteriologists 
as one of the best agents for concentrating and 
separating micro-organisms from ordinary water. 
Thus not only is the organic matter decomposed by 
precipitation and oxidation, but there is left as little 
as possible for organisms to thrive upon, and the 
final operation consists in insuring proper condi- 
tions for the healthy life of the micro-organisms for 
their work in decomposing such of the organic 
matter as may survive the chemical treatment. This 
is effected by adding to the liquid sewage small 
quantities of nitrate of soda, from which the 
microbes can extract the oxygen necessary for 
their life process. The quantity of nitrate of soda, 
again, is regulated by the water-wheel. After treat- 
ment, it is found that the sewage can be discharged 
into any ordinary outfall without danger of putre- 
faction being set up in the water. 

The residue in the three tanks—the crude sewage 
sludge in No. 1, the peroxide of manganese in 
No. 2, and the oxide of aluminum in No. 3—are each 
withdrawn daily into cylinders by an exhauster, 
the sewage being strained through sacks. The 
bulk is so small at these works that no special 
treatment has been found necessary ; but the same 
process which insures the purification of the clari- 
fied sewage is applicable. The organisms which 
thrive in the sewage have the power of decom- 
posing the peroxide of manganese and absorbing 
oxygen from it, so that it is only neeessary to mix 
that recovered from the second tank to insure the 
existence of the germs, and thus obviate putrefac- 
tion during the process of air-drying. The per- 
oxide in the process is partially deoxidised, and is 
converted into carbonate of manganese. The fur- 
ther development of the system will be watched 
with great interest, for, as we have already pointed 
out, the necessity for purification is growing 





clamant in view of the growing aggregation of 
population in great centres, involving the discharge 
of sewage into waters which have not the means of 
obviating putrefaction. Meanwhile it is interesting 
to add that in view of the mechanical arrangement 
of regulating the supply of chemicals at the three 
stages, which was designed by Mr. James Carson, 
the man in charge has only to fill the hopper and 
the two chemical tanks every day, and to remove 
the sludge, which is very rapidly performed. 








THE WEATHER OF AUGUST, 1893. 

A GLoRIovsLY fine summer has terminated with 
a month of splendid weather remarkable for a spell 
of extraordinary heat. In all parts of the British 
Islands except the extreme north, where the tem- 
perature and rainfall were seasonable, August has 
been hot, not to say sultry, and the rainfall in 
England has been again deficient, though in the 
west of Ireland abundant. The mean pressure and 
temperature of the atmosphere, at extreme posi- 
tions to which the Isle of Man is central, were as 
follows : 


Difference 
rom Normal, 


Difference 
from Normal. 


Positions. —_presgure. 


ean 
Tempera. | + 
ture. | 





deg. 
| nil 
| above 3 
” 3 
»” 4 


in. 
29.83 
30.06 
29.91 . | 
29.99 . R | 
29.94 » ° 


North 





The distribution of rain in frequency and quan- 
tity may be inferred from the following results : 





Difference 
from Normal. 


Rainy Days. | Amount. 


Places. 





in. 

nil 
less 0.74 
more 1.07 
0.33 


Sumburgh .. 
illy .. oo 

Valentia 

Yarmouth 


oe 


The winds were variable in direction and force, 
though more more southerly than usual, as the 
resultant of the daily general directions is S.W. 
by W. The weather notations indicate fine clear 
days to have ranged between ten in the east and 
five in the west; overcast, between fifteen in the 
west and three in the east district ; hence sunshine 
might be inferred more prevalent in the east 
than in the west. The greatest atmospheric pres- 
sure, 30.45, occurred on the 29th ; the least, 28.9 in., 
on the 2lst. Heavy rainfalls were measured on 
the 6th, at Spurn Head, 1.05 in. ; on the 11th, at 
Valentia, 1.06in. ; Roche’s Point, 1.05 in. ; on the 
18th, at Belmullet, 1.38 in. ; on the 22nd, at Stor- 
noway, 1.00 in. Thunderstorms occurred in north 
England on the 3rd, along the east of Great Britain 
on the 4th, in east England on the 5th, in most 
parts of Great Britain on the 10th, in Scotland on 
the 15th, in England on the 19th. In north Scot- 
land aurora was seen onthe 19th and 23rd. The 
mean temperature at 8 a.m. for the entire area cf 
these islands, at sea-level, was 58 deg. on the Ist, 
56.5 deg. on the 5th, increased progressively to 
64.5 deg. on the 10th, fell regularly to 61.5 deg. on 
the 13th, attained 66.5 deg. on the 15th, then fell 
slowly to 57.5 deg. on the 26th, ending 58.5 deg. 
on the 31st, slightly warmer than at the beginning 
of the month. The lowest temperature reported 
was 35 deg. on the 6th, at Lairg. The 7th to 22nd 
was bright, dry, hot, sultry, hazy at times in places, 
except in the extreme north, where the weather 
was unsettled and rain frequent. The winds of 
this period were very light, chiefly from 8.S.E. to 
S.S.W., till the 20th, when they began to blow and 
became strong. Temperature was extremely high ; 
the height of the maxima over England increased 
day by day, reaching its culminating point on the 
18th, when the readings varied from 93 deg. in the 
southern and midland counties, to 92 deg. in east 
England, 90 deg. in north-east England, 85 deg. in 
north-west England. Bright sunshine was abun- 
dunt ; during the week ending the 19th the per- 
centage of its possible duration ranged from 84 in 
the Channel Isles to between 59 and 72 in most of 
the English districts, to 41 in north Ireland, and 28 
in north Scotland. At Greenwich the maximum 
temperatures were all above 80 deg., exceeding 
95 deg. on the 18th in the shade, 146 deg. in sun- 
shine, minimum 67 deg., the mean for the day 
18 deg. above the normal; 11.3 hours of sunshine. 
At this station on June 6, 1858, 94.5 deg. was 
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recorded ; on July 22, 1868, 96.6 deg. ; on July 
15, 1881, 97.1 deg., the highest maxima ever ob- 
served there. August has probably outstripped its 
record this year. The spell of heat was remarkable 
for its duration. Settled sunshine seemed natu- 
ralised in the atmosphere. The sun rose het and 
unclouded, and hot and unclouded it burned on till 
evening on several days. 
**The sun was careering in glory and might, 
Mid the deep blue sky and the cloudless white.” 
And “all the air a solemn stillness held” under 
these blazing skies, so that its sultriness achieved 
the acme of ‘‘ summer’s ardent strength.” 
** Amid the scorching heat and dazzling light 
Bright clouds ‘ fire the air 
With a reflected radiance, and make turn 
The gazer’s eye away.’” 

So dry was the air that the slightest breeze raised 
dust in city streets and country roads. 

** Dust on thy mantle, dust 

Bright summer ! on thy livery of green, 
A tarnish as of rust 
Dims thy late-brilliant sheen.” 
‘* Thee hath the August sun 
Looked on with hot and fierc3 and brassy face.” 
‘* Flamelike the long midday ! 
With not so much of sweet air as hath stirred 
The down upon the spray.” 
** Against the hazy sky 
The thin and fleecy clouds unmoving rest.” 
** But of each tall old tree the lengthening line, 
Slow creeping eastward, marks the day’s deline,” 
‘* Till in the molten west sinks the hot sun, 
Welcome, mild eve !—the sultry day is done.” 
‘** Pleasantly comest thou, 
Dew of the evening, to the crisped-up grass.” 

Such are the salient features of these days, taken 
from Gallagher’s ‘‘ Ode to August,” which impresses 
as if made expressly for the occasion. This excep- 
tional heat was not confined to the British Islands, 
but extended over the greater part of Europe. It 
does not appeared to have affected the metropolitan 
death rate to a marked extent, which varied little 
from 21 during the month. Deaths from diseases 
of the circulatory system have, however, been in- 
creasing from the minimum number, 90, in the 
week ending July 22. 

During the five weeks ending September 2, the 
duration of bright sunshine, estimated in percent- 
age of its possible duration, was for the United 
Kingdom 44, Channel Isles 70, south-west England 
52, south England 51, central England 47, east 
England 46, south Ireland 42, north-east England 
and west Scotland 41, north-west England 40, 
east Scotland 36, north Ireland 35, north Scot- 
land 21. 

The beautiful summer has fled, autumn is here, 
soon the sun passes the equinox, the days shorten, 
the leaves grow sere. 

The Board of Agriculture have arranged, by way 
of experiment, to exhibit weather forecast mes- 
sages in the windows of the telegraph offices in the 
rural districts of Essex and Northumberland, dur- 
ing August and September. Agriculturists will 
thus beable, it is hoped, to ascertain the probable 
weather of the following day. Experienced gained 
by private enterprise tends to show that the country 
folk residing some miles from a post-office take the 
trouble to obtain these messages. Should the plan 
work well and be considered advantageous, it will 
become general. 





THE CHICAGO ELEOTRICAL 
CONGRESS. 

Many Congresses have been held in Chicago 
during the past few months ; but it is not too much 
to say that none had? the importance and none the 
éclat of that which opened in the Art Institute on 
August 21. Some of the greatest mathematicians and 
many of the fiaest electricians of our time assembled 
there to confer together about our electrical termi- 
nology, and to settle, if possible, the units of the 
future. Much was done by the Paris Congress of 
Electricians ; but knotty points were left unde- 
cided which, together with new wants, call for con- 
sideration and settlement. Much valuable discus- 
sion will doubtless take place in the general Con- 
gress; but it is to the ‘‘upper house,” to the 
special delegates, that we must look for finality. 
The general assembly is dividedinto three sections, 
viz., pure theory, theory and practice, and pure 
ractice. The chamber of delegates, on the other 
and, limit their attention to the discussion of defi- 


nitions and values of fundamental units of resist- 
ance, current, and electromotive force ; to the adop- 
tion of definitions and values of magnetic units ; 
the adoption and definition of a unit of self-induc- 
tion ; definitions and values of light, energy, and 
other units ; the standardisation of electric lights ; 
the consideration of an international system of 
notation and conventional symbols, as well as of a 
more accurate use of terms and phrases in electrical 
literature ; a commercial standard for copper resist- 
ance. This isobviously an extensive programme ; and 
if adequately discvssed, there can be no doubt but 
the Chicago Congress will render science generally, 
and electricity in particular, a service that has not 
yet been surpassed in theoretical value or practical 
utility. Itis encouraging to see among the delegates 
many of the most successful and renowned workers 
in the electrical field. England sent W. H. 
Preece, F.R.S., Engineer-in-Chief of the General 
Post Office ; Major Cardew, R.E., Director of the 
Electrical Testing Bureau of the Board of 
Trade; Professor Ayrton, F.R.S., Professor S. P. 
Thompson, D.Sc., F.R.S., and Mr. Alexander 
Siemens. 

The United States delegated Professor Row- 
land, of the Juhns Hopkins University; Dr. 
Mendenhall, Director of the United States Coast 
and Geodetic Survey ; Professor Carhart, of the 
University of Michigan ; Professor Elihu Thomson, 
of the General Electric Company ; and Professor 
E, L. Nichols, of Cornell University. Germany 
sent her veteran Helmholtz, a man _ univers- 
ally revered, a host in himself. He is sup- 
ported by Drs. Feussner, Leman, Lindeck, Kurl- 
baum, Lummer, and Pringsheim, each being a 
specialist in his own department. France was 
represented by that eminent writer and worker, 
Professor Mascart, by Hospitallier, by Violle, and 
De la Touanne. 

Switzerland sent Professor Palaz, of the Uni- 
versity of Lausanne, M. Thury, and Dr. Weber, 
of Ziirich. Italy deputed Professer Ferraris, of 
Turin; and even China sent deputies in the 
persons of Messrs. Peng Kuang Yu, Teng Shen, 
and Shon Yen. Besides the above, who are 
official representatives, there were a great number 
of other well-known electricians, such as Dr. 
Elisha Gray, Nikola Tesla, Edison, &c. 

The Chicago Electrical Congress offered a golden 
opportunity for definitely settling our units and 
nomenclature on a satisfactory international basis ; 
and it is only reasonable to expect that such a body 
of distinguished and energetic men, fully alive to 
the importance of their mission, did not separate 
without realising many, if not all, of the expecta- 
tions not only of their respective Governments, 
but of the whole electrical world. 





INFLUENOE MACHINES AT THE 
COLUMBIAN EXPOSITION. 

THERE was a time when electrostatic apparatus 
figured conspicuously at international exhibitions. 
A Carré, a Holtz, or a Wimshurst was not only 
ornamental, it was sure to attract notice by the 
novel arrangement of rotating plates as well as by 
the miniature lightning flash of its discharge. 
Then, too, air condensers were abundant, as well as 
Leyden batteries, electrometers, and the like ; but 
at the World’s Fair one looks almost in vain for 
such apparatus. The galleries of the Liberal Arts 
Building swarm with lanterns, lenses, theodolites, 
chronographs, telescopes, and microscopes ; but 
the older electricity—once a favourite—is hardly 
represented at all. In that treasure-house of man’s 
ingenuity and skill—the Electricity Building—one 
meets with little else than the applications of the 
laws of electrodynamics, and instruments for mea- 
suring electric quantities. Curiosity led us to make 
a careful inspection of these two buildings, in 
order to satisfy ourselves as to whether there 
was, or was not, a complete absence of electric 
induction apparatus. We shall briefly chronicle 
the result. 

In the collection of physical instruments exhi- 
bited by Gaiffe et Fils, Paris, we discovered a 
Wimshurst of small pattern and ebonite plate. At 
first we thought it presented quite a novel feature, 
as one of the plates was semicircular. We had 


never yet seen any of that modified pattern ; but 
a closer examination dispelled the pleasure we 
were beginning to feel, as it showed the second half 
of the plate lying ingloriously by the side of the 





disabled machine. 








In the Breguet exhibit we met with a second 
Wimshurst, heavy and repulsive in appearance, with- 
out the redeeming quality of a satisfactory degree 
of efficiency. Itis not easy to say why such re- 
nowned houses as Brequet and Gaiffe consent to 
have their names connected with such poor speci- 
mens of so excellent a machine ; nor is it easy to 
say why they persist in making the plates of ebonite, 
as that substance is known to gradually lose its 
insulating qualities. 

It is quite otherwise with the fine collection of 
electrical apparatus exhibited by Queen and Co., of 
Philadelphia. There we found a worthy specimen— 
the only worthy one in the whole Columbian Expo- 
sition—-of the Wimshurst machine. It contained 
four pairs of plates 24 in. in diameter and 28 sectors 
each, and could be driven either by manual power 
or by an electric motor. The terminals consisted 
of an interchangeable ball and disc, placed, not in 
front, but high above the plates, as in many of the 
larger machines made by Mr. James Wimshurst for 
his laboratory at Clapham, London. An 8 in. 
spark was easily obtained at moderate speed. 

We were fortunate enough to find a fourth Wime- 
hurst, of no remarkable finish, however. It was 
made by the Waite and Bartlett Manufacturing 
Company, New York, and was evidently intended 
for work, not for show. In fact, it was used solely 
as an auxiliary to excite a mammoth Holtz close by. 
In putting some of our provoking queries to the 
gentleman who explains and demonstrates the 
working capacity of the big machine, he was candid 
enough to say that his mammoth was often refrac- 
tory, persisting in its state of inactivity until it re- 
ceived an initial charge from its diminutive neigh- 
bour, the Wimshurst. 

We were assured that this little auxiliary never 
refused to work, whatever the hygrometric condi- 
tions of the gallery might be, provided, of course, 
the brushes were clean and touched the metallic 
sectors. Incontestably this is an important admis- 
sion. The reliable auto-exciting property of the 
Wimshurst machine is well known in England, 
and we trust that the result of the gentleman’s 
experience in the Columbian Exposition will be 
given due publicity in the United States, where 
this machine is not as extensively in use as it 
deserves. 

The Holtz apparatus referred to was of fine con- 
struction and imposing dimensions. In fact, it 
claims to be the largest in the world. The stationary 
plates are rectangular, being 4 ft. 8 in. by 
1 ft. 10 in. ; the rotating plates are three in num- 
ber and 40 in. in diameter. The Leyden jars are 
54 in. across and 14 in. high, the fvil-covered por- 
tion being limited to 44 in. This machine was 
driven by a small motor, and readily gave a noisy 
and brilliant discharge 20 in. long. 

We were informed that this Holtz was not built 
so much for laboratory as for medical purposes, 
This information afforded at once an explanation 
of the presence of an insulated platfurm, of num- 
bers of brass brushes, chain-holders, wooden 
points, crown-like filigree conductors, and many 
other electro-therapeutical appliances. All there 
were devised to enable the practitioner to localise 
or modify the application of the discharge, accord- 
ing to the requirements of the patient. Some cases, 
we were told, require a ‘‘ positive breeze,” others 
a ‘‘negative breeze ;”’ whilst others, again, need 
the stimulus of the ‘‘ static spark.” We heard of 
a young man who was relieved from aggravated 
dyspeptic troubles by a tri-weekly treatment of 
‘*negative insulation for five minutes,’ ‘‘ positive 
direct head breeze for four,” and ‘‘ positive direct 
breeze down thespine,” also for four minutes. We 
were assured that the most oppressive symptcms 
were relieved at once, and that the dyspepsia itself 
was speedily cured. It is good to know that elec- 
trical breezes are so active and influent. 

Wishing to know a little more about the per- 
formance of this machine, we gladly accepted the 
invitation to sit on the insulated platform. A 
chain connected with one of the jars was handed 
us. The filigree coronal conductor was connected 
to the second, and then held above us. When 
the machine was started we felt a not unplea- 
sant tingling sensation all over the head, whilst 
the upright position of the hair afforded con- 
siderable amusement to the lookers-on. Many of 
these must have been puzzled at see'ng us fre- 
quently but cautiously exchanging the jar with 
which we were connected, for we were desirous of 
appreciating the difference alleged to be produced 
according as we were positively or negatively elec- 
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trified. Our feelings, corroborated by the increased 
hilarity of the bystanders, convinced us that the 
‘*breeze”’ was more intense when we were con- 
nected with the negative terminal of the machine, 
and the end-on hair effect was most pronounced 
when the second conductor was entirely removed 
from the vicinity of the head. On stepping off the 
little platform we felt as if some of our chronic 
scepticism about medical electricity had left usin one 
of the electrical breezes to which we had been so 
courteously subjected. 

We must add that this machine develops consider- 
able quantity at high voltage. Unlike most of the 
other exhibited influence machines, its conductors 
are not nickel-plated, but made of brass finely 
lacquered. It is valued at 200/. 

In various parts of the same Electricity Building 
we found a total of about a dozen influence machines, 
all of the Toepler-Holtz type ; and what excited our 
surprise not a little was that, with one exception, 
they were all intended for therapeutical purposes. 
From this, as well as from other relevant observa- 
tions made during the course of our peregrinations, 
we were led to conclude that faith in the curative 
power of static electricity is stronger and more 
widespread in the United States than it is in the 
Old World. The exception referred to is the ex- 
hibit of Messrs. M‘Intosh and Co., of Chicago. 
This firm shows a number of influence machines, 
specially constructed for educational purposes. We 
tested the working qualities of two of them, and 
we must say that the results obtained, as evidenced 
by the length and brilliancy of the spark-discharge, 
were very satisfactory. 





ECONOMICAL SPEED OF STEAMSHIPS. 
By W. J. Mixxar, C.E. 

In these days of record-breaking passages, when 
the effort to obtain the credit of the fastest passage 
across the Atlantic appears to be all-important, the 
mere question of economical propulsion seems to 
have little place, for, notwithstanding the great 
saving in the expenditure of fuel, due to many 
recent improvements, still the high pressures re- 
quired to bring about the speeds desiderated neces- 
sitate a large consumption of coal. Doubtless this 
effort to reduce the time of the passage will continue 
so long as high rates of passage money can be 
obtained for such express service, as it is upon the 
wealthy passenger class that the success of such 
passages depends. Under such conditions we need 
not look for mere economical relations between the 
power expended and the work done, as in the ordi- 
nary course of traffic. 

If, however, we confine our attention to the 
economical relations existing between, say, the 
value of the cargo carried and the expense incurred 
in carrying it, we see that there must be an inter- 
dependence between these elements, and which, 
under certain assumed conditions, may be made 
the subject of strict mathematical analysis. 

The object, therefore, of the present communica- 
tion is simply to endeavour to show how a formula 
may be obtained which will indicate the most 
economical speed for a steamer in relation to the 
cargo carried and the fuel consumed on the voyage. 

For simplicity let the power be considered as 
varying with the cube of the speed. Then 

Power 
Speed* 

The work done will vary as the product of the 
power exerted and space traversed, and as the 
energy expended must be equal to the work done, 
we may write 

Energy expended 
Power x space 


=aconstant quantity . » 


=aconstant quantity (2) 


Let P be the power exerted. 
»» speed of ship. 
E_ ,, energy expended. 
S,, space traversed, or voyage, 


Then we have by (1) 


cai 
yw" a constant, 


Call this constant m, then 


=m or P=m V3 e's: “i 


And by (2) we have 
Pxs 

Call this constant k, then 

=korE=kxP*xS, 


=a constant. 


E 
PxS 





But since 
P = m V? (see 3), 


we have 
E=kmv3S. ... (4) 
and 
a? 
m V38. 


Now, as the energy is obtained from the com- 
bustion of the fuel, this equation is a measure 
of the quantity of fuel consumed, and if C repre- 
sent the total carrying capacity of the ship (cargo 
and fuel) we may write for the clear cargo capacity, 

C — FE, or (See 4) C—kmV28S . 3 - (5) 

Now let the marketable value of the cargo be 
assumed to vary in relation to the time taken on 
the voyage, and let us suppose that this value varies 
inversely as the time taken on the voyage, then we 
may write as representing this marketable value, 

C—kmv3s 
t ’ 
t being the time of voyage. 


But 
NS] 


yt 
hence we have by substitution 
C—kmVv'S OV. — 
8 8 
Vv 
Now since by the question this must be a maxi- 
mum, differentiate, and we have 


Cav ~ 4kmVidV =0, 


t= 


~  « (6) 


or 
CCV = thmveay, 
hence 
51 C = 
V = Saye ee ee 
N dkms (7) 


To give an example of the application of this 
rule : 

Let V be the speed in knots. 

» voyage in knots. 
t ,, time of voyage in hours. 
> ,, total carrying capacity (coal and cargo) 
in tons, 
P ,, indicated horse-power. 

A steamer whose total carrying capacity (coals 
and cargo) is 200 tons takes 30 hours on her 
voyage with a speed of 10 knots, and an indicated 
horse-power of 1000. The coal consumpt on voy- 
age is 20 tons, and the distance travelled is 300 
knots. What would be the most economical speed 
under the assumed conditions of value of cargo 
varying inversely with the time of voyage ? 

First to find the values of the constants m and 
k. To find constant m we have by (3) 


Pp 
y=) 
but 
P = 1000, and V = 10; 
hence 
n= 1000 = 1, 
108 
To find constant /: we have by (4) 
Bos. 
mV38 . 
but 
FE = 20, V? = 1000, and S = 300; 
hence 


k= 20 —— =3 
1 x 1000 x 300 = 15,000" 
Now to find the speed which will satisfy the 
conditions, we have by (7) 

8 ae 
Vs; 
\ 4km8 

or, substituting the relative values, 


ee 
V= = ,*/3500 = 13.57 knots. 
ax _1_x1x300 a/ ee 
15,000 


Let us now suppose that this same vessel is sent 
upon a longer voyage, and that the same conditions 
as to value of cargo on delivery still hold good. 

Let the distance travelled, or voyage, be, say, 
750 knots; then 


. 200 acti 
V= i 1 ——— = ¥ 1000 = 10 knots. 
4x 15,000 * 1 x 750 


The foregoing show the application of the rule 
to the conditions of a single voyage. When, 





however, several voyages are to be considered as 
taking place in a given time, then the most econo- 
mical speed for a single voyage will be modified by 
the number of voyages which can be made in the 
given time. 

Let T be the given time; then Fa is the number 


of voyages made in that time. Hence, instead of 


a —km V4 


as in (6), we have: 
TOV 
—t—_ = pm ve 
ering 


as the marketable value ; but since 
NS] 


t= 


Ne 
(see 6), we may write for above value 


TCV 
a(; —km v‘) 
V » 


TCV? TkmvV* 
a 
Differentiate, and we have, as in (7), 
2TCVdv_ 5TkmVidv _ 


or 


Sr erage ee HEE 

or 

2C _5kmvs3; 

S 
hence 

PO ie 
V= _2C ‘ 
5km8 


The most economical speed, therefore, at which 
the ship should be driven to satisfy the conditions 
when the number of voyages made in a given time 
are considered, will be found by this rule. Thus, 
taking the last example, and supposing that the 
proportion of T to ¢ is given effect to, we have 


3 

v- 2 x 200 = 1/1600, 

A/5x_1_ x 70 
15,000 


or 11.7 knots nearly. 

The values of mand i will vary for different 
steamers, but will remain constant at different 
speeds of the samesteamer. The result as obtained 
by the rule does not depend upon the value per ton 
of cargo or the value per ton of fuel. 





NOTES. 
THe German Iron Market. 

Tue decline in prices of German iron and manu- 
factured iron has now been going on for some three 
years. After the heavy fall of 1891 prices con- 
tinued to give way, and in the beginning of the 
present year they fell to such a point as has not 
been known for several decades. The following 
Table gives some interesting particulars. The prices 
are in marks per 1000 kilogrammes, or 1 metric ton, 
equal to 1s. per 2205 Ib. : 








1893, Decline. 





' 
—— ; | 1890. | 
Bar Tron. ‘marks marks marks 
Westphalia .. ° oe Pe + 90 61 89 
Silesia... oo = ee ~ oth 80 54 26 
Luxemburg-Lothringen .. a Ny 68 87 31 
Various brands from Nassau... oe 90 45 45 
Bessemer iron ee ee +e --| 96 58 38 
Thomas-Gilchrist iron .. oe os 79 37 42 
Pig Iron. | 

Westphalia .. as ine ac «] 37 | 65 
Silesia.. ee a - a «| 280 120 60 
Hartz, Hanover... ee oe és 183 109 74 
Boiler plates at the Rhine a «| 260 | 125 125 
= in Silesia .. ee ] SS | 3 80 
Rolled iron wire .. a ts - | 180 100 80 
Drawn 9 ~ ae on «| 290 115 75 
Steel rails at the Rhine .. --| 165 115 50 
a in Silesia on e ry 160 lll 49 
Carriage axles ve o oe at ae 190 | 90 


There is at present no prospect of any improve- 
ment, such as may generally be looked for after a 
long time of depression. 


Workshop TEstinG OF [RON anp STEEL. 

Several attempts have been made to discover a 
satisfactory substitute for the ordinary tensile tests 
of iron and steel. An objection to these latter 
tests is to be found in the fact that the specimen 
is not usually cut from the body of the plate, but 
from an edge, and that, after the plates bien been 
cut to size, no further testing can be done. The 
regulations of the Admiralty and Lloyd’s provide 
excellent workshop tests for the toughness of steel 
plates, but something more is required. The late 
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Mr. Goodall, for many years manager of the boiler 
yard of Messrs. Maudsley, Son, and Field, suggested 
the adoption of a drifting test. His method of pro- 
cedure was to cut, with a trepanning tool, a small 
disc of metal out of the plate to be tested, to drill 
the disc thus obtained, and then to drive drifts 
through it, up to fracture. The tenacity and 
ductility of the specimen were then deduced from 
the results thus obtained. Professor Goodman, 
following up this idea, took autographic diagrams 
of the force expended in pushing the drift through, 
which showed the work done on the specimen. 
Another type of workshop test has just been pro- 
posed by Mr. A. E. Hunt, of Pittsburg, in a 
paper read before the International Engineering 
Congress, Chicago. Mr. Hunt proposes to punch 
specimens out of the plates to be tested, and to com- 
pare the force exerted and the work done with 
those required in operating on a standard specimen 
ina similar manner. He claims that it is easy to 
equip the ordinary workshop punches with a record- 
ing device giving the above information for every 
hole punched. From many experiments Mr. Hunt 
concludes that the method is a reliable means 
of selecting a good structural steel. The con- 
trolling characteristic of a metal tested in this way 
is its ductility, hard steel being at once detected. 


THe Errecr oF GOVERNMENT TELEPHONES IN 
SWEDEN, 

In view of the proposals now entertained by the 
Government for the nationalisation of the trunk 
telephone lines in this country, if not, indeed, 
the whole system, it is interesting to note that 
the Swedish Government in 1891 decided to 
undertake itself the task of extending telephonic 
communication between the principal towns of the 
kingdom. Although the districts were far divided 
and but sparsely populated, it was felt that if 
action were not taken the powerful Stockholm 





MESSRS. 
(For Description, see Page 310.) 


Vv LONDON COUNTY COUNCIL 
METROPOIL ITAN 





Company would compete with the telegraphs to 
the disadvantage of the latter. The result has 
been a great extension of the telephone system in 
Sweden, the Government having the advantage in 
the provinces, while the company, formed in 1883, 
have the great preponderance of subscribers in 
Stockholm, 7000 as compared with 1600 on the 
State system. But the activity of the State de- 
partment suggests that they will underbid the com- 
pany, and thus absorb all the subscribers. The 
whole scheme of the Government is very extensive, 
as indicated in a consular report just issued, and it 
is hoped that in four or five years the whole area 
of the peninsula will be covered and conversations 
rendered possible over 993 miles of intervening 
distance. The chief inspector has made a careful 
study of foreign practice, and has adopted under- 
ground cables, which have cost no more than over- 
head cables, about 1}/d. a yard per subscriber, 
or only about double the price of single aérial 
lines. The principal economy is in being able to 
dispense with iron tubing. The cost of con- 
structing the long lines varies from rather less than 
101. per mile upwards. The statistics show that 
the State owned in 1891 over 14,000 miles of lines, 
rather more than half being single or grounded 
lines, and the remainder double or metallic current 
lines. There were 235 stations and 10,249 instru- 
ments in use. The figures in each case are double 
those of the preceding year, while the expenditure 
is nearly 78,000/., against 50,781/. The system has 
grown up in ten years, and the total expenditure has 
been 205,761/. The number of calls has increased 
in greater ratio than the number of subscribers, 
having reached 184 millions. The system does not 
appear to have checked the growth of the tele- 
graph. The Stockholm Company have 23,500 
miles of line, rather less than in the two preceding 
years, while the number of stations is 392, and the 
number of apparatus 14,738. The number of calls 
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is not so great as on the State lines, notwithstand- 
ing the greater number of stations and subscribers, 
having been 13.38 millions, or at the rate of 43,390 
per working day, and 6.97 per day per subscriber. 


Tue New Cunarp Streamer ‘*‘ Lucania.” 


The new Cunard steamer Lucania is this week on 
her first voyage to New York, having left Queens- 
town on Sunday last. It was originally intended 
to runas usual the specified steam trials, but slight 
mishaps in the navigation of the ship down the 
River Clyde involved the docking of the vessel, and 
the Cunard Company being satisfied with the 
performances of the steamer in a preliminary trial 
round Ireland, decided, rather than delay the de- 
parture of the vessel, to dispense with the official 
trials. The vessel is similarin every respect to the 
Campania, excepting that experience in the running 
at sea of this vessel has suggested several direc- 
tions in which the hull could be strengthened with 
the view of minimising the effect of the develop- 
ment of such a great power as 30,000 indicated 
horse-power ; and should the result desired be 
realised, the Campania will be similarly strengthened 
at a convenient date. Meantime it may be said 
that she has quite come up to expectations. She 
has reduced the outward and homeward record 
by an appreciable time, and her popularity with 
the public is indicated by the large number of 
passengers carried, not only by her, but now by 
the Lucania on her maiden trip. There are 350 
saloon, 320 second, and 550 steerage passengers 
on board, which, with 418 of a crew, gives a 
population on this floating microcosm of 1638 
souls. There are also 840 bags of mails on board. 
There is no intention to press the machinery during 
the run. Indeed it may be said that even in the Cam- 
pania the engines have not been completely opened 
out for a whole voyage, and there is every prospect, 
therefore, of more decided reductions in the record. 
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Mr. Andrew Laing, the engineering manager 
to the Fairfield Company, to whom is due the 
success of the machinery on the vessel, is on board, 
and while he will incidentally afford indication of 
the power of the engines, his characteristic caution 
will be exercised. The placing of this vessel on 
the route tends to still further improve the mail 
service between this country and the States, and 
now it not infrequently happens that by improved 
train service between Queenstown and London, 
replies to communications, if promptly written, 
can be received in America a fortnight after the 
first letter is despatched. Such an advance must 
tend to the development of trade, and reveals true 
shipping enterprise. But the moderate speed of 
the Britannic and Germanic, as compared with 
the other vessels in the service, will prove an 
incentive to the White Star Line to add to their 
fine fleet and try conclusions against the new 
Cunarders which have the blue riband. Mean- 
while, the American Line vessels running to 
Southampton are not disposed to let the Liver- 
pool liners have their own way, and the regu- 
larity of their running, with the convenience of 
the Hampshire port to the metropolis, tends to 
greatly increase the number of passengers travelling 
by that route. The mails brought by the New York 
to Southampton on Wednesday morning were de- 
livered in London some hours before those brought 
by the Teutonic vid Queenstown. 





THE DAMAGE TO H.M.S. ‘*‘ HOWE.” 

In our issue of July 7 last we gave an account of 
the state of the bottom of H.M.S. Howe, founding 
our article on the results of an examination of the 
vessel, which had then recently been docked at Chat- 
ham. Through the courtesy of the Board of Admi- 
ralty and the Admiral Superintendent of Chatham 
Dockyard, we were able to make a very thorough 
examination of the vessel, and as a key to our 
description we published a rough sketch- plan of 
the damage done to the vessel when she was ashore 
on the Pereira Reef in Ferrol Harbour. Since we 
published our last account the work of reconstruc- 
tion has enabled us to form a more accurate esti- 
mate of the details of the damage, and we are now 
enabled to give drawings which, we believe, may be 
put forward as accurate representations of the state of 
the vessel when she was floated and hauled off the reef. 
In Fig. 1 on page 304 will be found an inverted 
plan of the damaged part, which, it will be seen, ex- 
tends over the greater part of the ship’s length. The 
longitudinals of the framing, or girders, are marked on 
the starboard side, and their position is indicated on 
the port side. The No. 5 longitudinals—port and 
starboard—-are those next the keel, and in Figs. 2, 3, 
and 4 we give elevations of these, together with an ele- 
vation of the vertical keel. These two illustrations 
suffice to show the very serious extent of the damage, 
and how hopeless it is to expect any possible form of 
construction to be introduced which will enable an 
armoured ship to take an irregular bottom and to float 
off again, if once left by the tide. To naval con- 
structors the lesson was unnecessary, the facts were 
too obvious ; but there are many persons aspiring to 
lead public opinion who would do well to bear the 
fact in mind, and not blame naval architects because 
they do not build impossible ships. The cross-sections, 
Figs. 5 to 11, are even more striking than the plan. 
Three positions are shown by the numbering of the 
frames given on Fig. 2 in the elevation of the inner 
vertical keel ; the Howe having, like all other ships 
of her class, a flat-plate keel stiffened by an inner 
vertical keel. The numbering of the sections is, of 
course, from forward to aft. In our former notice* we 
gave a description of the manner in which the ship 
was got off the rocks, and the extent of the damage. 
It is unnecessary that we should repeat the details 
given; and, indeed, the present illustrations speak 
for themselves. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, August 29, 1893. 

Noruinc but the disheartening and depressing 
financial conditions stands in the way of a moderate 
revival of business in the iron and steel trades, and in 
general industrial activity. Railroad building will be 
entered upon just as soon as existing causes for distrust 
areremoved. The PennsylvaniaCompany alone has some 
twenty short lines to construct. Some fifteen or twenty 
of the larger railway combinations have construction 
of mileage in contemplation. Some of this construction 
is intended to anticipate, presumably, at least, elec- 
trical roads. The furnace production has been steadily 
declining. Prices for pig iron have weakened during 


the past few days through the offerings of needy | Lo; 


concerns for immediate cash. Foundry irons are 


* See ENGINEERING, vol. Ivi., page 19. 





selling 25 cents per ton less than two weeks ago, for the 
same grade, in this way. Steel billets have declined as 
much, and makers find it difficult to sell enough to 
keep mills running at present capacity. An enormous 
amount of business is held back. Building operations 
are restricted ; only two-thirds of the _— mills in 
the Pittsburgh district have resumed. Iron and 
steel works in the far west are nearly all idle. Mer- 
chant iron mills are running to about 60 per cent. of 
capacity. When confidence is restored, it is impossible 
to see how an unusual demand can be postponed. 
Stocks of all kinds of iron and steel are low in con- 
sumers’ hands, The retrenchment practised in all 
branches is extreme and ill-advised, and must result 
in a reaztion, for which stocks are in no condition. 
Forge iron has been offered at tidewater points this 
week at 12.50 dols., which, two months ago, could not 
have been bought for less than 13.25 dols. 





STEAM FIRE ENGINE FOR THE LONDON 
BRIGADE. 

On page 309 we illustrate the new double cylinder 
steam fire engine recently built by Messrs. Merry- 
weather and Sons, London, for the Metropolitan Fire 
Brigade. This machine is of the firm’s well-known 
‘**Greenwich ” type; but the mechanism is arranged 
vertically and with several modifications to meet the 
requirements of Captain J. S. Simonds. The engine 
consists of a pair of steam cylinders, with steel pistons 
and rods driving a pair of double-acting gun-metal 
pumps. The steel crankshaft carries a pair of balanced 
flywheels, and the crossheads are of a new pattern, 
working on turned steel guide bars, and allowing the 
use of long connecting-rods, so that the stroke is very 
steady when the engine isrunning at high speed. The 
pump valves are of indiarubber, with gun-metal seats 
and gratings ; the suction inlet aud rack valve delivery 
outlets are fitted with connections of the London 
Brigade round thread pattern, and large copper air 
vessels are provided. 

The boiler is Merryweather’s patent quick-steaming 
pattern, with large water space, and is fitted with 
{-in. red metal tubes. It is lagged with polished 
brass, has a telescopic chimney for increasing the 
draught, and the fittings include steam blast, two 
‘*pop ” safety valves, two sets of asbestos-packed water 
gauges, whistle, two gun-metal blow-off cocks, mud 
plug, steam and water pressure gauges, two in- 
jectors, connection to main pump for use in case of 
water running short, gun-metal steam valve, gauge 
lamps, coal bunkers, water tank with ball valve, &c. 
The frame of the carriage is of mild steel, and the 
fore carriage is of wrought iron. The whole is carried 
on horizontal steel springs, wrought-iron axles, and 
high wood wheels with bolted mail axle-boxes. A 
supplementary coal bunkeris fitted under fore carriage, 
and a large hose-box is placed in front of the boiler, 
the machinery being bolted to the side frames behind 
the boiler to allow extra space for the purpose. This 
arrangement shows how readily the ‘‘ Greenwich ” can 
be adapted to work either vertically or horizontally 
while retaining the many special features which have 
assured its success as a fire-extinguishing machine. 

The new engine has already done good service at 
several London fires, and is at present kept at the 
headquarters of the Brigade ready for despatch to any 
part of the metropolis which requires the services of a 
more powerful steamer than those at the district fire 
stations. On August 31 it was specially useful at the 
large fire in Upper East Smithfield, the 45C gallons 
of water per minute thrown enabling the flames to be 
put out with great celerity. 





CONTRACTORS AND THE ADMIRALTY. 
To THE Eprror or ENGINEERING. 

Srr.—Referring to your article in last week’s issue on 
the Navy Estimates, I can from personal experience 
heartily indorse the remarks you make with regard to the 
attitude recently adopted by the Admiralty towards the 
contrastors. There is no doubt that the confidence of 
the latter has been seriously shaken owing to the use 
made by the Admiralty officials of the ‘‘ despotic powers ” 
which the form of contract at present used gives them. 

TI am, Sir, your obedient servant, 
AN ADMIRALTY CONTRACTOR. 
September 5, 1893. 





PATENT OFFICE LIBRARY. 
To THE Eprtor oF ENGINEERING. 

Str,—I shall be glad if you will allow me to draw 
attention in your columns tothe delay in obtaining papers 
at the Patent Office Library. 

This is September 4, but some of the monthly papers 
for July are not there yet, and all the answer I can get is, 
x Le hasn’t come in; if it had come in it would be on the 

able. 

It is the same with most of the other papers. Almost 
every week I see an article copied or translated in some 

ndon paper, before the eae American or Conti- 
nental paper can be had at the library. 
_ This shows great — on the part of those respon- 
sible for the supply of the papers. I saw a letter in your 


columns some year or more ago, saying that the Govern- 
ment contractors, to save a few pence every week, kept 
the papers back so that a lot might be sent together. 
After the publication of that letter (which has never been 
contradicted) there was a marked improvement, which I 
regret to see has not been maintained. 
Now as the contractors receive something like a million 
a year for supply of stationery, &c., it might be thought 
that they would be above such cheeseparing. 
At any rate, the public have a right to what they pay 
for, and the library officials should see that they get it. 
Yours faithfully, 
A SEARCHER. 
September 4, 1893. 





BALL BEARINGS. 
To THE EpiTor or ENGINEERING. 
Str,—May I ask if, in the knowledge of any of your 
readers, balls have been applied to reduce the friction at 
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the collars of the thrust-block of a marine engine, and if 
so, did they fai], and from what causes? Inclosed is a hand 
sketch showing how I think they might be applied with 
advantage. Tam, yours truly, 


A. G. RamacE. 
Leith, August 31,1893. 








STEAM COMMUNICATION WITH THE 
CONTINENT. 
To THE Epitok or ENGINEERING. , 
Sir,—Certainly your report of the International 
Maritime Congress at London has been followed by the 
whole shipping world with great interest. Amongst 
others, the remarkable paper of Mr. A. E. Seaton (see 
pages 128 and 158 ante), and the discussion thereon in 
tion IIT., ‘‘Shipbuilding and Marine Engineering,” are 
of much importance. Mr. Seaton points out that the 
Great Eastern Railway Company has at its disposal 
harbours with a depth of 14 ft., and that by dredging, the 
Maas has become 2 ft. deeper. 

In order not to deceive your readers, however, I must 
— out that in the Maas, as far as Rotterdam, there 
as always been a depth of 22 ft. at low water, and the 
Docks of the Hollandsche Yzeren Spoorweg Maatschappy 
at the Hook of Holland are fit for use at low water by 
steamers of 27 ft. draught. Ships of 25 ft. Gin. draught 
regularly reach Rotterdam. Where so much progress has 
been made in securing depth of water and convenient 
dock accommodation, as is the case in the Port of Rotter- 
dam, and where, as in this instance, the port is of so 
much importance to English trade, I think it desirable 
the facts should be correctly put forward in ENGINEERING. 

It would be at least a satisfaction to your Dutch readers. 

I remain, Sir, yours truly, 

A. J. VAN DER Paavuw. 
Hook of Holland, August 30, 1893. 





THE TECHNICAL INSTRUCTION MONEY. 
To THE EpiTor oF ENGINEERING. 

Srr,—Certain returns have been published this week 
informing us of what is being done with the technical 
instruction money handed over to the county councils. 
In some cases a fair amount of good work is being done, 
but in many cases the money is being frittered away to a 
great extent. Mainly, one authority says, it is being 
used to increase the supply of amateur wood carvers, 
leather stampers, brass workers, and the like, or to give 
instruction in the arts of shorthand, type-writing, and 
book-keeping. Small isolated classes in arything are set 
up, and the peripatetic is set to gyrate round them. 

Now such instruction can hardly be called technical 
instruction, since it will not have a tendency to help one 
to approach in the best way any problem which may 
come before him in daily life. So dissatisfied is the Duke 
of Devonshire with the way things are managed, that he 
e es a Royal Commission to sit on the business. 

ill any but the Fellows of the Chemical Society who 
were selected by the county councils as secretaries because 
of their great agricultural knowledge, be satisfied with 
what is going on? I hardly think so, And yet a remedy 
in the direction suggested by the Duke of Devonshire is 
hardly possible. It would but give more advice and create 
more authorities to that which already hath too much, 

Technical instruction, secondary education, continua- 
tion schools will all sooner or later have to be worked 
under the same authority and under the same head. 
The same school, which could be a central one for 
each district, could be provided with all the appa- 
ratus and staff to give all the instruction which 
can be given under the above three heads. By such a 
method it would be worked in an infinitely cheaper and 
better way than it is at present. Down here in Hamp- 
shire we had ordinary continuation classes, in which 





were taught the three R’s, examined and paid for under 














Sept. 8, 1893.] 


ENGINEERING. 


311 











the Education Code. The county council had 8000/. for 
technical instruction, didn’t apparently know what 
technical instruction meant; but knew that so much 
money was to be spent, and doubled the grant given for 
the three R’s. Was not that a multiplication of autho. 
rities and of paymentsin vain? For technical instruction 
we have the Sszience and Art Department, the City and 
Guilds of London, the Education Code (for continuation 
classes), the county councils, and the Charity Commis- 
sioners, all doing the same work, all exercising 
separate influence and control, and all paying separate 
money. Only one of them, the Science Department, 
pretends to have any system of organisation. It is 
forming as rapidly as it possibly can organised science 
schools all over the country. These organised science 
schools are supposed to give a three years’ course of day 
and evening instruction in technical science and art, and 
the Department allows a capitation grant of 1/. per head 
for day pupils, and 103. per head for evening pupils. 
Should the boys attend the workshop, the grant is 7s. per 
head more, so that the total capitation grant is 27s. per 
head or 17s. per head. But this is not all the payment 
made by the Department. Should a pupil pass first class 
in any subject, a payment of 2/. is made for that. 

The conditions under which the Department allow 
those payments are that the pupil is given at least fifteen 
hours’ technical instruction per week. This, in ordinary 
schools, will allow of another fifteen hours being devoted 
to literary subjects given in the secondary schools. So 
that we can see that all the work which is done with 
money under the control of county councils, the Charity 
Commissioners, the City and Guilds, the Continuation 
Code, and the Science Department can be, and in many 
cases is, organised under the Science and Art Depart- 
ment. For the purposes of more equal distribution of 
funds and better organisation of districts, the work of dis- 
tribution and of organisation could be better done by the 
Science Department alone for all the above authorities 
than at present. 

Let me illustrate how the organisation might be done 
for Hampshire. Surely the aim should be to have, if 
funds allowed, a central school, an organised science school 
in every district, and such that in no case need the pupils 
leave their homes. This is especially essential in view of 
the Parish Councils Bill, which will be got through in the 
autumn. Each district then should have a central higher 
grade technical school for all boys just leaving the seventh 
standard. 

Now the grant to Hampshire is 8000/. odd. South- 
ampton alone has 1500/., which it literally fritters away, 
giving, in one case, 460/. to a school where thirty boys are 
taught magnetism of the needle and the orange kind ; but, 
leaving out Southampton, 8000/. is available for the 
county. Now, if we divide Hampshire into sixteen edu- 
cational districts, such that no pupil need walk or cycle 
more than four miles to school, we have an endowment of 
500/. to each school. There are other endowments, 
Charity Comniission endowments, and there are the con- 
tinuation school grants. By the 5007. from the county 
council fund, by contributions from the school boards for 
the central instruction of their pupil teachers and higher 
standard scholars, by Charity Commissioners’ funds and 
contributions from the public, a clear endowment of 8001. 
could be made for ped of the sixteen organised science 
school centres. 

But above all that, there is the grant from the Science 
Department of 1/. 7s. per head and 2/. for every first- 
class elementary, and 5/. for every first-class advanced 
examination passed, which would bring up the income of 
each centre with 100 boys taking an average of 2/. per 
boy for examination grant and 1/. 7s. for capitation 
grant, to 335/., which, with endowment, would give 1135. 
Central schools could be worked on much less than this ; 
10007. would make an excellent thing of each school. 
But the Department goes further than this: it offers a 
very substantial allowance up to 10002. in aid of building 
those schools, After the Parish Councils Bill is through, 
schools at Lymington, at Ringwood, Bournemouth, Lynd- 
hurst, Romsey, Andover, Kingsclere, Whitchurch, East- 
leigh, Titchfield, Petersfield, Alton, Alresford, Basing- 
stoke, Ojiham, and Bishops Waltham could be begun to 
be organised. 

Surely it would be a working arrangement, and exhibit 
unity of purpose, and under the Department of Science 
and Art there would be little waste. The Secondary 
Schools Bill now before Parliament proposes to give 
over all the control of the secondary schools to the 
county councils. But would it not be better to make all 
the secondary’education come under the existing national 
organisation of the organised science schools ? 

Iam, Sir, yours truly, 
Gro. Hatirpay. 

Southampton, September 6, 1893. 





Tue Messaceries Maritimes.—The vessels of this 
French company attained last year an average speed of 
14.5 knots upon its Brazilian line. This average showed 
an advance of 0.51 knot as compared with the correspond- 
ing average attained for 1891. Upon the Australian and 
New Caledonia line the obligatory speed is 13 knots, but 
the employment of three large steamers of the latest type 
resulted in the actual average speed being increased to 
14.21 knots. The service being now conducted by four 
steamers of the same power, the council of administration 
expects that a still higher average speed will be attained 
upon the line in 1893. Upon the Indo-Chinese an 
Japanese line the average speed realised last year was 
13.10 knots, showing an improvement of 0.10 knot over 
the prescribed contract speed. The service maintained 
upon the East Coast of Africa was conducted last year at 
an average speed of 12.50 knots, as compared with a pre- 
scribed contract speed of 11.50 knots, 





FAST OCEAN STEAMSHIPS.* 


By Mr. Francis Etear, LL.D., F.R.S.E., 
Vice-President. 
(Concluded from page 287.) 

Effect of Size of Ship upon Speed.—The well-known 
effect of size upon speed in still water, which is explained 
by Froude’s ‘‘ Law of Comparison,” is not the only one 
that gives great size of ship an advantage at sea. There 
is an additional advantage at sea, in a large ship, due to 
the waves being smaller in proportion to the dimensions 
of the ship, and to the pitching motion being less in a 
heavy sea as a ship is increased in size. The speed of a 
ship at sea approximates more nearly to that obtained in 
still water, with the same propulsive power, the larger 
she is made. No doubt length is the principal element of 
size in this respect, but depth, or draught of water, is 
also very important. Whatever might be the speed 
obtained with a ship on trial in smooth water, the extent 
to which her average sea speed would afterwards approach 
this would depend very greatly upon her size. A striking 
proof of this is seen in the increasing regularity—as dis- 
tinct from increase of speed—with which steamers make 
their voyages as their size is increased. The variations 
in length of voyage from the average become less with 
increase of size. The effect of size upon speed is the 
same in sailing ships as in steamers, and is shown by 
the reduction in the average times of voyages to Aus- 
tralian and other far-distant ports, to which large sailing 
ships trade, as size is increased. 

Effect of Form upon Speed.—The full effect of form 
upon average speed at sea, over long voyages and in all 


weathers, cannot be measured by still-water trials. The] 


form that gives the best results’ in still-water trials, with 
any size of ship, does not necessarily give the best results 
atsea. It is sometimes said as an objection to model 
experiments, such as Mr. Froude taught us to make, and 
to still-water trials—which belong to the same category 
—that they do not tell us what the speed will be at sea, 
or what is the best form for speed at sea. The reply is 
that Mr. Froude never said they would. The late Mr. 
Froude always explained that his experiments merely 
related to speed in absolutely smooth water; and Mr. 
R. E. Froude reminded this Institution in 1883 (see 
vol. xxiv. of Transactions, page 161) that his father was 
very particular in pointing out this qualification. He 
said, in speaking of the comparative resistance of long and 
short ships: ‘‘ A diminution of the fulness of the ends, 
and concentrating the displacement in the middle of the 
ship, and removing it from the ends, is certainly likely 
to make the ship pitch; and it is not only objectionable 
on that ground, but the performance of such a ship in a 
seaway would, from that reason, be comparatively less 
favourable than in still water, because the pitching must 
certainly rather tend to increase the resistance. So that 
it is probable the gain in the performance which we find 
in trials to be realised by ships with fine ends in still 
water is greater than they would evince in practically 
working at sea.” 

If it ever be assumed that the best form of ship for a 
still-water speed trial is the best form for speed at sea, as 
herein detined, or that the sea speeds will bear a fixed 
relation to the trial speeds, Mr. Froude must not be 
blamed for the fallacy. Mr. Froude has given us a won- 
derfully ready and exact means of determining the resist- 
ances of ships in smooth water, but the designer is neces- 
sarily left to his own judgment and experience as to the 
modifying effects of bad weather and heavy seas—which 
are all-important upon such voyages as Atlantic steamers 
are designed for. I have crossed the Atlantic seven 
times, but it has never been my lot to find there a state 
of sea which even approximately resembled the condi- 
tions of a still-water trial. With fine lines forward and 
aft, such as would be most favourable to trial —— the 
speeds at sea might be considerably reduced; and it 
would be easy to improve the speed upon trial of some of 
the fast Atlantic steamers at the expense of their subse- 
quent speeds at sea. The improvement of existing forms 
in suitability for Atlantic seas must, in my judgment, be 
looked for more in knowledge and experience of what 
such a sea requires than in mere still-water experiments. 
Some of the present steamers maintain an average speed 
of not more than a knot less than they obtained on trial 
with the same power, showing that their forms are almost 
as well adapted for speed in ordinary seas as in smooth 
water; and it would be easy, as I have said, if speed 
upon smooth-water trials were the crucial test, to con- 
siderably increase the latter at the expense of the former. 

One of the chief points in connection with the form best 
adapted for sea speed is that it should offer resistance to 
pitching. The fineness of ends that would give the best 
results in smooth water requires to be corrected by the 
fulness necessary to prevent undue pitching. It is only 
the judgment and experience of the naval architect that 
can decide where the line is to be drawn between the two 
directions. If he err on the side of fineness, as tempted, 
perhaps, by the desire to obtain the highest possible still- 
water results, he will lose in speed when there is any sea ; 
and if on the side of fulness, he will lose by excess of 
resistance in smooth water, and perhaps at all times. 
Mr. R. E. Froude has pointed out in the passage already 
quoted that pitching tends to increase resistance; but 
there is in addition the further consideration that it 
practically limits speed in a heavy sea. The engines 
require to be slowed as soon as a ship pitches so as to 


d_| take heavy water on board or to lift the propellers suf- 


ficiently out of the water to cause racing ; and it is the 
ship that moves easily over the seas without requiring 
the engines to be slowed on account of soma that 


makes the best passages in bad weather. Circumstances 





* Paper read before the Institution of Naval Architects. 





which thus influence, and often limit, speed at sea are 
not taken into account in still-water experiments, and I 
doubt if it would be possible to arrange to do so in a wa 
that would be satisfactory in any experiments wit 
models, 

Decp Draught of Water.—This is a most important 
element of speed at sea, and it is now strictly limited by 
the depth of water in the ports and docks used by the 
fast passenger steamers on both sides of the Atlantic. 
Twenty-seven feet is the extreme limit of depth to which 
a ship can load on either side. The Campania cannot 
load an inch deeper than the Umbria, although she is 
100 ft. longer. If the under-water dimensions of the 
Campania had been increased proportionately to those of 
the Umbria, her draught of water would have been 324 ft. 
This class of steamers are increasing in length and 
breadth, but the draught of water has to be kept the 
same. The result is that it is only a question of time, 
and not of a very long time, with our present materials 
of construction and type of propulsive machinery, to find 
an absolute limit of speed imposed by the restriction of 
draught of water. The weight of steel in the hulls of 
this class of steamers varies almost as the cube of the 
linear dimensions in similar ships. This is a much greater 
ratio than is found in ships of smaller size, where thick- 
nesses of material are often governed by considerations 
that are not directly related to the strength necessary to 
resist longitudinal straining at sea ; but in these large ships, 
where the weight of much of the structural material is regu- 
lated mainly by the longitudinal strength required at sea, 
it is not safe to allow much less than the variation of weight 
named. This practically agrees, subject to certain qualitica- 
tions, with the conclusions arrived at by Mr. Froude in 
is paper on ‘* Useful Displacement as Limited by Weight 
of Structure and of Propulsive Power,” read before this 
Institution in 1874. r. Froude there showed that in 
similar ships of equal strength the weight of hull would 


vary as length? x breadth , and that, consequently, the 


epth 

weight of hull would vary as the fourth power of the 
length, whether the length only were increased, or all 
three dimensions were increased in the same ratio. This 
was based upon the assumption that the straining actions 
are those due to waves whose heights are proportional to 
their lengths. There is doubtless a email selesiion due 
to the fact that the heights of sea waves do not increase 

uite in proportion to their lengths ; and there is, besides, 
the important practical qualification that a large portion 
of the structural materials does not play a great part in 
resisting longitudinal straining action. The result of my 
own experience of some of the largest steamers is that in 
cases where the strength to resist longitudinal straining 
action at sea appears to be about the same, the weight of 
steel varies, or would vary if corrections for the want of 
exact similarity were made, about in proportion to the 
cube of the linear dimensions. 

What Mr, Froude really shows is that those portions 
of a ship’s structure whose strength is relied upon for re- 
sisting longitudinal straining action at sea, require to vary 
in weight as the fourth power of the dimensions under the 
conditions he states. Much of the structure of a ship, 
however, does not contribute materially to longitudinal 
strength, and does not require to be increased in weight, 
in the same ratio, with increase of dimensions. This, 
together with the reduction in amount of straining action 
due to diminution of the ratio of height to length of waves 
with size, must be taken to account for the fact that the 
variation of weight of structural materials found to be 
sufficient in practice is nearly as the cube instead of as 
the fourth power of the dimensions. With regard to the 
woodwork, fittings, and equipment that go to complete 
the total weight of a ship’s hull, their weight does not, as 
a whole, vary at such a high rate even as the cube of the 
dimensions. If a ship's dimensions only are increased, 
all in the same ratio—keeping the same number and 
thickness of decks—much of the woodwork, such as the 
wood decks and the work upon them, would only vary as 
the square of the dimensions. The final result is that in 
similar ships of the largest size the total weight of hull 
may be taken to vary as rather less than the cube of the 
dimensions. No doubt the rate of variation is kept down 
by the fact that, as ships are increased in size, the details 
of the structural arrangements and the riveted work are 
all carried out with greater care and efficiency, and with 
the result of obtaining more perfect continuity of 
strength, and consequently greater strength out of the 
same weight of materials. 

hile the weight of the whole hull varies approxi- 
mately as the cube of the dimensions, the displacement 
can only vary as the square, in similar ships, so long as 
the draught of water is fixed. Hence, a point would 
ultimately be reached beyond which increase of displace- 
ment would be exceeded by the increase in weight of hull 
necessary for the requisite strength of structure; and 
beyond which speed would be limited by inability to 
carry any more engine power.* 

It is not only that the present limited draught of water 
will finally impose an absolute limit of speed, other con- 
ditions remaining the same, but it has — a very 
prejudicial effect in keeping down speed at the point 
actually reached. If the draught were not restricted, the 
form of section could be improved by giving to it more 
rise of bilge and an easier curvature. The resistance 
could be reduced by giving the section such a form and 
proportions as would increase the draught of water. At 





* See “ Note sur la Loi de la Variation du Poids de la 
Charpente des Navires avec les dimensions, et sur la 
limitation qui en résulte dans la grandeur absolue,” by 
M. Augustin Normand, member of this Institution, and 
my own remarks on the same in the Bulletin de |’ Associa- 
tion Technique Maritime, No. 3, 1893. 
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the load draughts of the present ships, the indicated 
horse-power required for a given s does not vary as 
the displacement with increase or diminution of draught 
of water. It often varies as about the two-thirds power 
of the displacement. In some cases it may be as low as 
the square root. In other words, as the displacement is 
increased by increase of draught, the power required to 
drive a ton of displacement at a given speed becomes re- 
duced. Hence increase of draught does not mean a pro- 
portionate increase of engine power, even when such in- 
crease is obtained merely by extra immersion, without any 
ree of form such as would otherwise be possible. 

he advantages of increased draught would be felt still 
more in a pom f than in smooth water, as the lower part 
of the hull would be less affected by the wave surface, and 
better and more constant immersion could be given tothe 
propellers. 

Steadiness in a Seaway.—Steadiness is important, not 
only asa very desirable element of comfort to passengers, 
but also as contributing to speed. When a vessel is rolling 
heavily from side to side her resistance must be increased. 
This is shown by the fact that whereas bilge keels have 
an appreciable effect upon speed on a smooth water trial, 
they cause no reduction in speed upon sea voyages—at any 
rate, that is my own experience. The eg ng of bilge 
keels are well known in the Royal Navy, butt — not 
generally understood inthe mercantile marine. They are 
often objected to on the ground of the increased frictional 
resistance they offer. This increase of resistance is, how- 
ever, fully compensated for at sea by the reduction of re- 
sistance due to diminished rolling. The following is a 
typical case. I was consulted several years ago about the 

esign of one of the largest and fastest passenger steamers, 
and recommended that she should be fitted with bilge 
keels. This was ona all who had to do with her, 
and they were not fitted. One of the managin 
owners informed me afterwards that the ship rolle 
very badly, and asked my advice. I recommended 
him again to try bilge keels, and they were fitted for 
about one-third of the length of the ship, their depth 
being 2 ft. 3in. She has now been running four years 
with the bilge keels, and the result is that she is reported 
not to roll more than one-half to the extent she did before, 
and not to show any difference that can be detected in 
speed or coal consumption. The success has been so 
marked in this instance that the other ships of the line 
have since been similarly fitted. 

It would add greatly to the comfort of passengers if 
rolling could be reduced in these large steamers ; and 
bilge keels furnish a ready and certain way of doing it, 
when they are properly fitted and are of appropriate size. 
The objection in some of the largest ships is that the 
docks they have to use do not admit of it. None of the 
fast Atlantic steamers are so fitted. Rolling chambers, 
containing water free to move from side to side, have 
been tried in some ships; but, I understand, they have 
sometimes failed in their action under the wors’ condi- 
tions of the heaviest rolling. The New York and Paris 
were fitted originally with rolling chambers ; but I am 
not aware that they were ever used. 

Strength of Structure and Machincry.—This is a matter 
of the greatest importance in all steamers that require to 
make quick passages in bad weather, as must be self-evi- 
dent, and I need not say much upon it. A good margin 
of weight pays in the long run, both in hull and ma- 
chinery, by reducing the amount necessary to be expended 
annually upon up-keep and repairs, and preventing the 
taking a costly vessel off her station, and losing her earn- 
ings, occasionally for the purpose of repairs. It also con- 
tributes materially to the maintenance of a high average 
speed by age sprog | temporary breakdown or songege of 
machinery at sea. It is a question, however, whether the 
limit of length has not now been reached with the present 
structural arrangements; and whether the promenade 
deck, shown in the Campania’s section, Fig. 4, page 286, 
should not, as a next step, be made the structural upper 
deck of the ship. This would be approaching more nearly 
to the proportions of the Great Eastern. It would neces- 
sitate some modification of the arrangements under the 
present promenade deck ; but this is a step which now 
appears to be called for, and it would certainly be neces- 
sary with any further increase of Jength to increase the 
depth of the main structure of the ship in this manner. 
If this be not done the vibration is likely to be excessive, 
especially when the revolutions of the engines <4 ggg 
to synchronism with the period of vibration of the hull. 

A Large Proportion of Boiler Power.—The necessity for 
this is also well known. The best results upon tr 
trials are obtained with large engines and small boilers; 
but the best results at sea are obtained with smaller 
engines and large boilers. This is also an instance in 
which short trials fail as a standard of what can be done 
upon a long voyage at sea. ‘ ‘ 

Twin screws are now becoming usual in the largest 
class of passenger steamers. They were a necessity in 
the latest Atlantic liners, if only because of the necessity 
of keeping down the size of the machinery by dividing it 
into two sets. The immunity thus given against total 
breakdown of the propelling machinery is now appre- 
ciated, and no single-screw ship is likely to be built again 
for the Atlantic passenger trade. The number of pro- 

sellers is more likely to be increased in the future than 

iminished. The two engine-rooms are usually divided 
by a middle-line bulkhead ; but it is necessary to have 
watertight doors in this bulkhead to admit of free com- 
munication between the two engine-rooms. In the event 
of accident these doors would be closed. The objection 
often made to a middle-line bulkhead, that water upon 
one side would list the ship, is met by the arrangements 
for admitting water ballast upon one side of the double 
bottom, which would counteract any such list. 

The improvements that would have the greatest effect 
in promoting the increase of speed at sea are: increase of 
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The price of quicksilver is 





depth of water in harbours and docks, such as would 
admit of much greater draughts of water being obtained ; 
and improvements in boilers, by which greater steam 
wer could be developed out of the same spaceand weight. 
r. Milton is to read a paper upon ‘‘ Water-Tube Boilers,” 
a type of boiler to which many are looking with hope for 
the future. Inthe matter of boilers, however, it is neces- 
sary to move very cautiously, and, above all, to run no 
serious risks. Stronger qualities of steel may also be 
obtained ; but the tensile strength of steel used is not a 
measure of its efficiency for all the purposes of a ship’s 
structure. The present steel is 40 or 50 per cent. stronger 
than the iron that was formerly used ; but it cannot be 
reduced in thickness so as to save more than 12 to 15 per 
cent. in weight. In any improved material that may be 
introduced, the rate of elongation with tension, or, speak- 
ing more generally, the relation of strain to stress may 
be more important than the mere tensile strength, as a 
ship’s hull requires to be very rigid, and to be practically 
free from movements due to stretching or compression of 
materials. 

The Atlantic trade is increasing at such a rapid rate 
that — and swifter ships are certain to be soon called 
for. The depth of water has lately been somewhat in- 


docks will be required if further great increases of speed 
at sea are to be obtained without excessive difficulty and 
cost. 

T have taken out of this paper some remarks upon the 
very important questions of the internal subdivision of 








the hulls of the largest class of steamers, the precautions 


creased at Liverpool; but much deeper harbours and | tons, 








necessary to make it effective in an emergency, and the 
degree of safety that should thus be insured in the event 
of accident by collision or other cause of damage. With 
the news of the dreadful catastrophe to H.M.S. Victoria 
still ringing in our ears, and the circumstances connected 
with it not yet fully brought to light, I have considered 
it undesirable to attempt to deal with a section of the 
subject of the paper which cannot at present be thought 
of apart from its possible bearing upon this ¢ national 
disaster. I would only add, in view of Sir Edward Har- 
land’s remarks, at the last roe, mee, upon the 
manner in which the report of the Bulkhead Committee 
has been received by those for whose benefit it was 
framed, that when the design of the Campania was first 
referred to me I had the question of internal subdivision 
looked into and carefully compared with the recommen- 
dation of the Bulkhead Committee ; and it was finally 
arranged so as to carry out those recommendations in the 
most complete manner, and to rather exceed the require- 
ments laid down in the report. 





AMERICAN Pic Inon.—The production of pig iron in the 
United States in the firet half of this year was 5,110,468 
as compared with 5,342,045 tons in the correspond- 
ing period of 1892; 3,772,280 tons in the corresponding 
period of 1891; 5,107,775 tons in the corresponding 
period of 1890; 4,100,995 tons in the corresponding 
period of 1889, and 3,382,503 tons in the corresponding 
period of 1888. It will be seen that the output has very 
very appreciably increased during the past five years, 
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INDUSTRIAL NOTES. 


THE great coal dispute still holds its place as the 
all-pervading question in the labour world, and 
affects and influences all others at the present time. 
Looking at the matter superficially, the position of 
affairs does not appear to have changed much, though 
the aspects are different in many places. But, in 
reality, the changes in the situation are so important 
that at almost any moment the whole condition may 
undergo a variation, the result of which will be to end 
the dispute, either by a total collapse, or a modifica- 
tion of terms which may lead to asettlement. The 
one all-powerful factor which is operating to this end 
is the financial difficulty. This difficulty was pointed 
out in ‘‘ Industrial Notes” at the very commencement 
of the strike. The federation, as such, had not large 
available funds. The sinews of war, such as were 
held at the time, were in possession of the local unions. 
Yorkshire was financially strong; next to Yorkshire 
came Lancashire. All the other districts were rela- 
tively weak, the gradation going down from a couple 
of weeks or so of full strike pay to almost nil. This 
fact was known to the officials and agents, if it had 
not come home fully to the men. In order to eke out 
the funds, and make them go as far as possible, the 
men consented to forego strike pay for the first 
fortnight, with the off chance of getting work in the 
harvest fields and at other occupations. But the 
slackness of work in other industries was felt to be a 
barrier to employment. Besides which, the stoppage 
of the coal supplies threw men out of employment in 
all directions, so that opportunities of work were com- 

aratively few. The miners on strike felt the full 
orce of all these disadvantages—want of funds, de- 
pression in trade, lack of support from other trades in 
oe of this depression, and, in addition, they 
were doomed to most serious disappointment in other 
respects. 

One of the weak links in the chain of circumstances 
in connection with the coal strike was the attitude of 
Durham and Northumberland. The position was 
well known to the leaders, officers, and agents of the 
federation. At the best all that could be hoped for was 
that the men might possibly join in the strike. The 
probabilities were that those two counties would refuse 
to take part init. The resolution passed at the West- 
minster Palace Hotel conference, to cut off all districts 
from the federation which refused to strike, was a 
mistaken policy. It was intended to coerce the men 











in the doubtful districts into a line of conduct which 
was more or less opposed by the officials of those 
unions whose co-operation was essential to success. 
Durham by a small majority decided in favour of a 
strike, but the rules of the union provide for a two- 
thirds majority; this was not given at the ballot. 
Nevertheless, the vote showed a very strong feeling 
on the part of the men. The Northumberland men 
not only refused to strike, but they refused to levy 
themselves in support of the men on strike. Many 
voted for a grant from the funds, from 1000/. to 
20,000/., but the vote was insufficient to authorise the 
rant. 
. The other conspicuously weak link was South Wales 
and Monmouthshire, and here, also, the conditions 
were so evident that they could not be ignored. 
The men were working under a sliding scale, and 
that scale, rightly or wrongly, had been rearranged 
and confirmed very recently. The terms and condi- 
tions of work under that scale could not be set aside 
without a breach of contract, rendering those who 
broke their contracts liable to prosecution and penalty. 
Hundreds of summonses have been issued for breaches 
of contract, and many have been mulcted in fines and 
costs for such offences against the law. It is true 
that there was a strong minority who were opposed 
to the re-enactment of the sliding scale, but it was 
re-enacted by a very large majority. Under these 
circumstances, was it wise or politic to force on a strike 
where the conditions were so obviously different to 
those in the federation districts, properly so called ? 
The consequences of attempting to ignore the facts have 
been, and still are, very disastrous. But the men in 
many districts resolved to risk everything and strike. 
Indeed, speaking generally, nearly all the men struck, 
either voluntarily or under compulsion. Out of over 
100,000 men, 75 per cent. at least ceased working. 
The conduct of the Sliding Scale Committee was de- 
nounced, and it was with difficulty that their repre- 
sentatives could get a hearing. Now, however, the 
strike is collapsing. Over 60,000 men have resumed 
work, and the others have taken a step which must 
eventuate in the return to work all round. Some 
30,000 men have called upon the Sliding Scale Com- 
mittee to resign, and have decided to join the federa- 
tion, but they also resolved to resume work unless the 
whole of the South Wales miners strike, which is now 
impossible. The strike is, therefore, virtually at an 
end. 
In the Cumberland district there were difficulties of 
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another kind. The men were members of the federa- 
tion, but had to submit to reductions prior to the 
present strike. They had not been vigorously sup- 
ported by the federation in their opposition to the 
reduction, and therefore, though in general harmony 
as to the policy of opposition to the 25 per cent. reduc- 
tion, they were not able to see their way clear to cease 
work. The result has been that no general strike has 
taken place, and no advances have been conceded 
during the struggle. No doubt the attitude of the 
Cumberland men has been influenced by Durham and 
Northumberland, though the districts act separately. 
But there is such a thing as industrial sympathy. 

In Staffordshire matters have differed from those in 
all other districts. In many of the coalfields the men 
are working under agreements which cannot be set 
aside without — difficulties intervening. In these, for 
the most part, the men have remained at work as usual. 
In other districts, not so placed, the men came out on 
strike, according to the resolution of the federation. 
But the men were not well supplied with funds. They 
had no resources for a long strike, and suffering soon 
began to be felt and endured. In view of all the diffi- 
culties, Mr. Enoch Edwards, the agent of the district, 
advised the men to resume work wherever the 
mineowners consent to give the old rates of wages. 
The importance of that advice is all the greater be- 
cause of the fact that Mr. Edwards is the treasurer of 
the federation. 

The precise attitude of the coalowners’ federation 
was made known by the proceedings and resolutions 

assed at the recent conference at the Westminster 
alace Hotel, The employers declared that the pro- 
als for negotiation put forward by the miners’ 
ederation afforded no basis for a settlement of the dis- 
pute. That conference refused to entertain the pro- 
posal as regards the 1890 level of prices, and the 
suggested combination to enhance prices for the pur- 
pose of placing an artificial value on coal. ut 
the conference reiterated the offer of arbitration. 
The position, therefore, is as it was, in so far as 
negotiations for a settlement are concerned. How the 
miners view any offer of arbitration is seen by the 
recent speech of Mr. Pickard, M.P., who declined to 
entertain the suggestion of the Barnsley Chamber of 
Commerce that the President of the Board of Trade 
should act as mediator. He further said that ‘‘ they,” 
the miners, ‘‘did not thank the Chamber for their 
officiousness.” This was not wise or politic. Mr, 
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Pickard is an advocate of ‘‘ international arbitration ;” 
why not of ‘‘ industrial arbitration”? The honourable 
member further declared that ‘‘ they took the resolu- 
tion not as a friendly overture, but as an insult to the 
intelligence of the working classes.” It is very diffi- 
cult to understand Mr. Pickard’s contention. The 
Trades Union Congress have been passing resolu- 
tions in favour of arbitration for twenty-five years ; 
the Act of 1872 was passed at their instance ; the Bill 
of the present Government is supposed to be supported 
by the labour members. 

Sut the executive of the federation have taken a 
step which will set the seai upon arbitration for the 
present, and also determine other matters relating to 
the dispute. A ballot is to be taken upon three points : 
(1) Will the men submit to a reduction of 25 per cent. 
or any part thereof? (2) Will the men agree to the 
coalowners’ offer of arbitration? (3) Will the men allow 
those who can get the old rate of wages to resume 
work? The result of this ballot is to be declared at 
a conference to be held in Nottingham on the I]4th 
inst. This step presupposes the continuance of the 
strike until that date. 


The effects of the coal strike are felt in most districts, 
in some very severely. The tinplate industries in 
Wales are nearly all stopped and the works closed, 
over 5000 workers being idle. At the large iron and 
steel works there has been such a scarcity of fuel that 
thousands are idle. The shipping trades are almost 
at a standstill at all the Welsh ports for want of fuel. 
At Widnes, in Lancashire, over 3000 chemical workers 
and copper workers are out of work, owing to the 
scarcity and dearness of fuel. The textile trades are 
also suffering to a large extent. In various other 
districts and trades the coal famine is causing a great 
dislocation of industry, and is throwing some thousands 
of men out of employment. But the most deplorable 
feature in the contest is the suffering which it entails, 
thousands being on the verge of starvation. 


In the engineering trades of Lancashire the outlook 
is not encouraging, nor the prospects very bright. 
The general tendency appears to be in the direction of 
slackening off in activity. It seems that there is a 
considerable falling off in the weight of new work 
coming forward for boilermakers, who hitherto have 
been fairly well employed. Loom makers appear also 
to be getting very quiet. Stationary engine builders 
continue to be well engaged for the present, but 
machine tool makers are only indifferently em- 


ny 


“s,m for the most part, though some are much 
I 


usier than others. he marine and shipbuilding 
industries are in a depressed condition. In the iron 
trade but little is doing, hardly anything, in fact, 
except from hand to mouth where required. In the 
finished iron trade things are no better. Altogether, 
the outlook for the autumn and the coming winter is 
the reverse of encouraging. 


In the Sheffield and Rotherham district most of the 
local industries are depressed ; very little work is 
doing. The coal crisis is affecting all branches of 
trade very badly indeed. There have been some 
disturbances about the loading and carrying of coal, 
which add to the difficulty. There has also been 
an advance on the price of steel from 5s. to 10s. per 
ton, as compared with the prices preceding the coal 
dispute. It is said that some good orders from Russia 
have been refused because of the difficulties, and the 
high price of fuel. The staple trades of the town are 
quiet, almost to stagnation. 


In the Cleveland district the coal crisis has not created 
thedemand expected, though much ironis being shipped. 
The total shipped in August was large as compared with 
other years. There has also been a largely increased 
delivery of steel, chiefly on foreign account. The 
dispute as to the use of the ratchet machine continues, 
and at some of the mines the men are out. But the 
association have limited the strike to those only who 
are affected by the use of the machine. 


The Wolverhampton district has rather improved 


consequence of the great number sent in. In that 
ballot some of the questions which were thought to 
be of an exciting character have been relegated to a 
back place, but we shall have more to say of the con- 
gress next week. 


The report of the Associated Blacksmiths states 
that there is a considerably better tone in the ship- 
building districts. The report further says that 
a number of orders have been booked in marine 
engineering. (renerally in the Scottish districts the 
locomotive, land engine, and machine trades are fairly 
well employed, the prospects being brighter all round 
than they were a month ago. Out of forty-four dis- 
tricts reported upon only six or seven are said to be 
bad as regards trade. Only one place is said to be 

ood, but the others are fair, moderate, improving, or 
fall. Only one place, Belfast, is said to be declining. 
So far the report is encouraging in the midst of much 
that is discouraging in the state of trade. 








THE LA GUAIRA HARBOUR WORKS, 
VENEZUELA.* 
By A. E. Carry, M. Inst. C.E. 

La Guarra, the principal port of the Republic of 
Venezuela, is built upon a narrow strip of level ground, 
backed by steep mountain slopes. Caracas, the capital 
and seat of government, stands at a height of 2890 ft. 
above sea level, upon a plateau, distant about seven miles 
from the port, and connected by a railway therewith 22? 
miles in length. The trade passing through the port is 
most extensive, both in volume and value. Prior to the 
construction of the harbour works now to be described, 
vessels anchored in the open roadstead, and the heavy 
swell rolling in on a lee shore, often made landing dan- 
gerous or impossible for many days together. During a 
severe gale in 1821, out of twenty vessels lying at anchor 
off the town nineteen went ashore, the vessel which 
escaped parting her cables, 





Fxg. TB CARIBBEAN SEA 
2) Chart of Soundings 
N in Fathems 


&. 
> 


4i 
$07, 

208 97 ©50 910 
43 














LA GUAIRA ROADSTEAD a 


ani 
= 








ae 0° om 





by the coal strike than otherwise. The ironmasters 
are obtaining a supply of fuel from the Stafford- 
shire collieries not on strike, and they are able to 
profit by the inability of other districts to supply the 
wants of their customers. The chief firms have a suppl 
of uncompleted orders on hand, and experience a if 
sustained current of new orders fer bars, plates, hoops, 
and other classes of iron. At most of the mills and 
forges the men are working full time, and, at some, 
overtime. Sheet makers are busy, and steel manu- 
facturers report a brisk demand for most kinds of 
material. The makers are able to obtain better prices 
in nearly all cases, with higher values for forward 
delivery. 

Some interest is for the time diverted to Belfast, 
where the Trades Union Congress is sitting. About 
400 delegates were reported as being elected to the 
congress. The Parliamentary Committee had to 
ballot for places for the resolutions to be submitted in 
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From January to August inclusive there is generally a 
steady north-east trade wind—strongest from the middle 
of February to the end of a. rom September to 
December the winds are variable, with occasional north- 
west breezes and nortes, or heavy rollers, from the same 
quarter. The most severe rollers generally follow the 
north-west winds, and heavy rollers and ground swells 
occasionally occur between April and November. The 
prevailing winds are the north-east trades. 

The Caribbean Sea forms a huge oval basin, partially 
sheltered from the full violence of the Atlantic by a chain 
of islands and rocks. The centre of the crater thus formed 
has a depth of about 2800 fathoms, and its deepest — 
lies due north of La Guaira, and is about 120 miles distant, 
the fetch in this direction to Porto Rico being about 400 
miles. The sea bottom is thus exceedingly steep, so that 


ss Paper read before ‘the International Maritime Con- 
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the momentum of the waves has to be resisted over a 
relatively small area. Add to these data the fact that 
the harbour is in comparative proximity to the West 
Indian hurricane track, and it will be evident that a set 
of conditions exists rendering the construction of works in 
deep water extremely difficult. 

It is stated that gales of the hurricane type recur at 
intervals of from eight to twenty years. One of these 
hurricane storms occurred in December, 1887, and pro- 
duced the most disastrous results on the sea works then 
in progress, One great difficulty experienced during the 
building of the harbour was the fact of an almost in- 
cessant cresting surf searching along the coast, consisting 
of unbroken green rollers, until these touched bottom 
and broke into surf. The average number of days per 
annum on which it was impossible to carry out sea work 
was about 100. The variation in tide level ranges from 
about 2 ft. to3 ft. The general set of the current is to 
the westward. This is comparatively steady from October 
to June, with a velocity of about 4 to 1 knot per hour. 
From June to October the current often sets in the oppo- 
site direction, occasionally running 2 knots or more. 

In October, 1885, the late Mr. H. Lee Smith completed 
a survey of the roadstead, and aconcession was obtained by 
the contractors, Messrs. Punchard, McTaggart, Lowther, 
and Co., for the execution of the work, the amount of the 
contract being fixed at 600,000/. It was stipulated that 
the works should be commenced within six months of the 
ratification of the contract, and completed within thirty 
months from the date of commencement. 

The principal works provided under this contract 
were : 

1. A breakwater, to be carried in a due westerly direc- 
tion a distance of 625 metres, its inner side forming a 
quay 490 metres in length. 

2. Quays running from the breakwater in a southerly 
direction, and thence in a westerly direction, with an 
aggregate length of 960 metres. 

It was decided to adopt the monolithic system of con- 
struction ; and the design of the works then being carried 
out at Newhaven, Sussex, was, to some extent, followed 
in preparing the contract plans. One important condi- 
tion was, however, wanting at La Guaira—namely, a 
sufficient rise of tide to permit of a similar use of floating 
depositors. By depositing sack-blocks at high water an 
artificial reef of concrete may, where sufficient tidal 
range exists, be constructed, which reef, being exposed at 
low water, allows of the building of a mass concrete super- 
structure to any desired section. At La Guaira this plan 
was not practicable. 

Another initial difficulty experienced by the contractors 
was the fact that the town extended close down to the 
foreshore, thus greatly cramping the space required for 
plant. According to the original design, the shore end 
of the breakwater would have started in the bight 
of the lighthouse (70 metres south of its final location), 
but this was ————— altered by making the starting- 
point due west of the lighthouse—a change of plan which 
undoubtedly resulted in great expense and difficulty in 
the earlier stages of the undertaking. Work was com- 
menced, close to the lighthouse, at the root of the break- 
water, in the spring of 1886. Small portable tipping- 
boxes were used to deposit sack-blocks of about 12 tons 
weight, in order to build a concrete retaining wall, to be 
subsequently backed up by filling to yard level (6 ft. 6 in. 
above mean water rien 4 The her of this work to the 
starting point of the breakwater proper was 135 metres. 
It proved exceptionally difficult to carry out this portion 
of the work, as, within 8 ft. or 10 ft. of water level, the 
sack-blocks were persistently carried away, even although 
two, or, in some cases, three thicknesses of jute canvas 
were employed. It frequently happened that imme- 
diately on deposition a sack-block was swept into deep 
water, its contents scattered, a few minutes later the torn 
sacking being thrown up behind the line of the wall. 
After many interruptions and much loss of concrete, 
stone was tipped along the edge of the wall as it pro- 
gressed, to form a foreshore slope or toe upon its sea 
frontage. Some years previously an unsuccessful —s 
had been made to build a pier in pierre perdue, and the 
débris from this work formed a convenient quarry for 
obtaining stone for the purpose. In this manner the 
wall was carried to the starting-point of the quay. The 
line of the quay frontage runs in a southerly direction, at 
an angle of 65 deg. with that of the breakwater. The 
lower portion of this work was built also in sack-blocks 
of about 12 tons weight, with a capping of mass concrete. 
Its construction was subject to precisely the same inter- 
ruptions as that of the foreshore wall. 

n February, 1887, Mr. Darnton Hutton, M.I.C.E., 
and I visited the works to report respectively to the La 
Guaira Harbour Corporation and the contractors. The 
stones tipped in front of the foreshore wall had formed a 
slope of about 15 deg., and ran out into deep water ; but 
it was obvious that this slope had not yet reached a posi- 
tion of quiescence. The wall itself was subject to a 
severe scour, which had honeycomked it badly. The Ad- 
miralty chart of the roads was based on a Spanish chart 
of 1794, and there was, at the date of our visit, no evi- 
dence of any appreciable silting or change in the condi- 
tion of the coast. The breakwater proper was at this 
date not commenced, and a proposal had been made by 
the Venezuelan Government to make its direction more 
northerly. This proposal would have brought its line 
almost at right angles with the heaviest seas; and Mr. 
Hutton and I opposed the suggestion, considering that it 
would diminish the efficiency of the breakwater as a 
landing jetty. Such a change would have also increased 
the exposure of the harbour to swell in heavy weather ; 
and the due west line was ultimately adhered to. The 
section of the breakwater, according to contract, pro- 
vided a finished width of 8 metres of conciete and a 
height of 2 metres above water-line, a design obviously 
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very light for the extreme conditions prevailing at La 
Guaira. 

In December, 1887, I was sgovienes engineer-in-chief 
of the corporation, and simultaneously a storm of tre- 
mendous violence occurred, which caused serious injury 
to the works. The English admiral commanding on the 
West Indian station officially reported that, in his judg- 
ment, no storm had exceeded this in violence or duration 
for fifty years. Of the breakwater proper the work 
above water-line was almost entirely swept away, the 
parapet wall running to the lighthouse shared the same 
fate, and there was a most extensive wreckage of con- 
tractors’ plant, sheds, and sidings. 

It became my duty to recommend to the directors to 
remodel the design of the breakwater, and these sugges- 
tions being approved, its section was accordingly aug- 
mented by an increase in width, as described later in this 

aper, and an increase in height to 12 ft. above water- 
evel. In rear of the East Quay a basin having a water 
area of about 14 acres and a depth of 14 ft. was also con- 
structed, the object being not only to increase the ac- 
commodation for traffic, but also to form a stilling basin, 
or wave trap, for any swell which found its way into the 
harbour. It wasdecided that three iron jetties should be 
provided alongside the breakwater for the accommoda- 
tion of ocean-going steamers, and to permit of their dis- 
charge direct into railway trucks. I also recommended 
the abandonment of the South Quay, as desigaed, which 
appeared of small value for traffic purposes. To provide 
for the additional works the capital of the company was 
increased from 600,000/. to 1,000,0007., and a contract 
embodying the revised scheme was entered into, the 
original contract being rescinded, and no stipulation as 
to the date of completion made. 

According to the final plans (Fig. 3), the area of water 
directly sheliered was 60 acres, the total length of the break- 
water 2060 ft., running into a depth of 46 ft., and having 
three jetties alongside, respectively 180 ft., 220 ft., and 
620 ft. in length, and with a combined area of 16,100 square 
feet. The length of the East Quay was 1900 ft., that of the 
South Embankment (in substitution of the South Quay) 
1250 ft. ; the quayage available for landing purposes sur- 
rounding the inner basin was 890 ft. long, and the area of 
land reclaimed, 164 acres. Cranes(up to 12 tons capacity), 
warehouses, weigh-bridges, and coffee-sheds, with water 
supply, lighting, and aJl the adjuncts and accessories 
necessary for the traffic, were also provided. Two loco- 
motives and a number of goods wagons were also included 
in the contract, as well as six mooring buoys fixed in the 
roadstead for the discharge of vessels overside, and a 
landing stage for timber 160 ft. in length. 

The cement for the work (amounting to about 150,000 
barrels) was all carefully inspected and tested in England 
before shipment, the test being a tensile strength of 
350 lb. per square inch, and a fineness not exceeding 10 
per cent. residue on the 2500 mesh. The concrete was 
specified to be lin 8; but, taking the total amount of 
cement used, the proportion of cement averaged about 1 
part of cemgnt in 6, owing to loss of concrete and the 
necessity of increasing the proportions in exposed parts 
of the work. Fenders of hard native wood were fixed at 
not more than 8 ft. apart along all quays. 

The breakwater (Fig. 4) was built of sack-blocks of con- 
crete, capped in mass concrete, the lower tiers of sack-blocks 
within about 18 ft. below water level having a weight of 
about 160 tons. The hopper-barges used in depositing 
these foundation blocks were so designed that shorter 
sack-blocks could be laid. With bags of the maximum 
size the draught of these barges was about 6 ft., the 
length of the bags being about 48 ft., which, when 
deposited in the work, stretched to about 54 ft. The 
next series of bags, which brought the structure up to a 
level of 8 ft. to 10 ft. below water line, were of about 130 
tons weight. These bags were 40 ft. long in the barge, 
stretching to about 46 ft. in the work, and the draught of 
the barges, when loaded with these, was about 5 ft. 

To complete the concrete reef up to water level a 
novel plan was adopted, the credit of which is due to 
Mr. W. C. Punchard, A.M.I.C.E. A huge tipping 
depositor, running on six lines of metals, and holding 
a sack-block of about 70 tons in weight, was used to 
build this portion of the work, and the blocks were slid 
from the depositor on to the top of the artificial reef 
previously built. [Illustrations and a detailed description 
of this depositor will be published at an early date in 
ENGINEERING. | 

From sea bottom to water level the breakwater thus con- 
sists entirely of sack-blocks, the top tier having been built 
by a tipping depositor, and the lower tiers by floating 
depositors. The tipping depositor sack-blocks had a 
length of 32 ft. (about 35 ft. in the work) and a section 
of about 35 square feet, and these blocks were carried to 
about 3 ft. above water level. The rest of the structure 
was built in mass concrete, and consisted of a capping, 
31 ft. wide, carried to 12 ft. above water level. Between 
the sack-blocks a rectangular recess was cut with bars 
down to water level, and a key of extra strong mass con- 
crete was built in these spaces simultaneously with the 
deposit of the rest of the mass concrete. The concrete 
cap was built in lengths of 40 ft., each length taking 
1? days to 2 days to complete. 

La Guaira is 11 N. of the line, and the mean tempera- 
ture is about 82 deg. Fahr., the variation being from about 
70 deg. to 91deg. Fahr., the effect of this high tempera- 
ture being to hasten the setting of concrete very mate- 
rially. The concrete was made at a mixing station 
erected close to the inner basin, from which it was de- 
livered into small wagons, and these were run by a loco- 
motive to the end of the breakwater. The skips were 
then lifted by cranes and tipped into the tipping de- 
positor mentioned above. The sack-blocks forming the 
structure of the breakwater lay with great accuracy, and 
did not break or roll away into deep water to any appre- 





ciable extent. The great loss of concrete which took 
place was in the initial stages of the work. 

In December, 1889, a severe gale occurred, and the 
damage to the breakwater occasioned by this was alto- 
gether trifling. The principal difficulty and expense in 
maintaining the breakwater has arisen at the shore end, 
where the stone slope already mentioned exists, and the 
portion of the breakwater in deep water, which is nearly 
vertical in section, has given. no trouble in this respect. 
The illustration on page 313, showing the wave recoil 
opposite this vertical portion, is striking evidence of the 
efficiency of upright walling in the sea. The waves of 
recoil meet on-coming rollers, and to a large extent 
neutralise their force, the result being a cascade of water 
many feet away from the wall. 
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A parapet in mass concrete, 8 ft. in height, was subse- 
quently built, and opposite the landing jetties store sheds 
were also provided, so that the cargo of ocean-goin 
steamers lying alongside these jetties can be discharg 
either direct into railway trucks or into the stores adjoin- 
ing. The extremity of the breakwater is suitably lighted, 
and along the quays and berths for shipping wooden 
fenders are provided. Vera timber was found most 
suitable for this purpose, guayacan and araguané bein 
nearly as hese native woods were employ: 
owing to the destruction of imported timber by the 
teredo. The teredo is especially active in these waters, 
the commoner hard woods even being attacked, and the life 
of pine timber balks being a few months only. The balks 
are practically destroyed in about eighteen months. 
The breakwater was finished in July, 1891, and the entire 
undertaking was in all respects completed a month or 
two later. 

The following figures will show the extent and growth 
of the traffic at this port : 


Period. Kilos. 
March 8 to December 31, 1889 ... 88,918, 457 
Year 1890 vi Pe ee 116,225,433 
» 1891 142,029,229 
»» 1892 161,816,748 


Mr. H. F. Ross, A.M.1.C.E., was resident engineer on 
behalf of the corporation during the construction of the 


sea works, Captain Bickford having represented them in 
the earlier period of the undertaking; Mr. W. C. 
Punchard, A.M.I.C.E , was resident engineer on behalf 
of the contractors during the initial stages of the work, 
and Mr. J. L. Houston, A.M.I.C.E., up to the period of 
— the works being handled with great energy 
and skill. 








ON THE MIDDLESBROUGH 
INDUSTRY.* 

By Mr. Ricuarp Griae, of Middlesbrough. 
Communicated through Mr. E. Winpsor RIcHARDs, 
ice-President. 

ALTHOUGH the Middlesbrough salt industry has not 
previously formed the subject of a paper to the Institu- 
tion of Mechanical Engineers, it has Seen ably and ex- 
haustively treated in papers read before other societies, 
notably by Sir Lowthian Bell, before the Institution of 
Civil Engineers in 1887 (vol. Ixxxx., page 131); by Mr. 
Hugh Bell, before the Cleveland Institution of Engineers, 
in April, 1883 (page 106); and by Mr. T. W. Stuart, 
before the ae of Chemical Industry, in 1888 (vol. vii., 
page 660). By these writers the matter has been dealt 


SALT 


with in the masterly and comprehensive manner which 


arises from intimate practical knowledge ; and, except in 
one particular, little has been left for others to say. In 
the one respect excepted, an important development has 
taken place since the date of the two first-named papers 
—namely, in regard to the method of boring, and to the 
treatment of the wells put down for raising the brine, 
from which salt is obtained at Middlesbrough. ‘To this 
branch of the subject Mr. Stuart alone has referred. 

Occurrence of Salt Deposits.—As a preliminary to the 

description of these methods, it may be interesting to 
consider briefly the conditions under which salt deposits 
occur, the probable manner of their formation, and the 
various ways in which they are worked. 
_ Rock salt is generally pink in colour, and more or less 
impure from admixture with marls; but it is found in 
almost every colour—pink, brown, green, blue, and grey, 
while it is sometimes so perfectly transparent that it is 
possible to read small print through a piece 6 in. thick. 
Its deposits are enormous in quantity, and are scattered 
nearly all over the world. As regards its position in the 
earth’s crust, it is found both at the surface and below it. 
At Speerenberg. in Prussia, it lies 4000 ft. deep, while at 
Arbonne, in Savoy, it is perched at the snow-line 7200 ft. 
above sea level. At Cardonne, in Spain, a mountain of 
salt rises to a height of nearly 500 ft., while its depth at 
the base has never been proved. To the north of India 
lies a great surface salt formation, some 2000 miles square, 
which stretches away to the north-west in hill ranges of 
salt. In the British Isles salt is found in Cheshire, in 
Worcestershire, at Middlesbrough, at Fleetwood, and at 
Carrickfergus. It lies below the surface at depths 
varying from 120 ft. in Cheshire to 1600 ft. at 
Middlesbrough, where the thickness of the bed 
varies from a mere film up to 119 ft. As showing the 
abundance of the mineral, it may be mentioned that in 
the Carpathian Mountains a bed is known to exceed 
1200 ft. in thickness. A curious calculation has been 
made as to the quantity of rock salt known to exist, 
which is estimated to amount to nearly 500 cubic miles, 
roughly divided as follows: India and the East, 30 cubic 
miles; Carpathian Mountains, 416; Great Britain, 3; 
other deposits, 41 cubic miles. After all, however, the 
great repository of salt is the sea, in which it is held in 
a solution averaging about 2.7 per cent. in strength ; and 
it has been estimated that the quantity is equal to over 
58,000 cubic miles. 

Origin.—About the origin of rock salt there appears to 
be a good deal of doubt, although the commonly accepted 
opinion is that it is a sedimentary rock of aqueous 
origin and formed from the sea. According to Sir e- 
rick Murchison, distinguished geologists have arrived 
independently at the conclusion that the great Indian salt 
— are due to eruptive agencies; while Dr. Mac- 
Cullock gives reasons for his belief that no salt deposits 
could ever have been produced from the sea, but that 
they are special and original deposits. In support of the 
theory of igneous origin, it is pointed out that salt is 
found in the eruptions of Vesuvius, and that in 1822 so 
much salt was discharged from this volcano that the 
peasants quarried it for use; and the analyses of the salt 
discharged in the various eruptions have been 62.9 per 
cent. in 1822, 94.3 in 1855, and 46.16 per cent. in 1856. 

The balance of probability, however, appears to point 
strongly to aqueous origin. It is clear that rain fallin 
upon the earth would absorb its most soluble minera 
wherever it came in contact with it, carrying it always 
to the sea. This process, together with a gradual sink- 
ing of parts of the earth’s surface, and a consequent long- 
continued inflow from the sea over large and shallow 
areas where rapid evaporation was in progress, would 
eee | account for such deposits as those at Middles- 
brough, where the bed, so far as proved, covers an area of 
about 20 square miles, and dips from the north-west to 
the south-east, the bottom indicating the shape of a huge 
saucer, and the top nearly flat. Its deposit appears to 
have begun upon a formation of hard white stone, above 
which the salt marl, containing an increasing proportion 
of salt, shades off upwards into nearly pure salt in a thick- 
ness of about 20 ft. The bed varies in thickness from a 
few feet to a maximum of 119 ft., above which the pro- 

rtion of salt in the mar] decreases until the salt is nearly 
Tost in the 20 ft. immediately beneath the overlying white 
stone. This upper layer of the bed is locally known by 
the name of the rotten marls, and constitutes a grave 
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trouble to the salt industry of Middlesbrough, as will 
shortly i we a 

It is probable that the earliest use of salt by primitive 
man occurred when he first learned to use a cooking pot, 
for with boiled meat or cereals salt would be required ; 
whereas raw meat is rich in salt, and fruit also contains 
it. Green food, however, contains very little; and as 
herbivorous animals have consequently an instinctive 
longig for salt, they probably attrac man’s attention 
to the mineral through their eagerness in licking it 
wherever found. It may, therefore, be presumed that 
the earliest salt workings occurred on a small scale, 
where surface rock salt was found, and at the edges of 
brine springs and salt marshes. Perhaps the most re- 
markable salt workings of which there is any knowledge 
are those in the Wieliczka Mine in Hungary. It is the 
largest in the world, and has now been in work 642 years, 
since 1251. Its high roads and galleries extend upwards 
of 50 miles, and are 900 ft. underground ; it has houses, 
and villages with chapels, and a population of whom 
many are said never to have reached the surface. The 
earliest salt workings in England are believed to have 
been at Hayling Island, near Portsmouth; and it is 
probable that the Romans worked salt at Droitwich and 
at Northwich, although these names themselves indicate 
Saxon origin. 

Discovery at Middlesbrough.—Like so many discoveries, 
knowledge of the existence of the Middlesbrough salt 
bed came about by means of operations undertaken with 

uite another object. In 1859-62 Messrs. Bolckow, 
Jaughan, and Co., having bored to a depth of 1200 ft. 
on the south bank of the Tees in search of water, dis- 
covered a bed of rock salt 100 ft. thick. Shortly after- 
wards they endeavoured to sink a shaft, with a view to 
working the mineral as a rock salt mine. The influx of 
water, however, proved to be so serious, that after heavy 
expenditure the attempt was abandoned. In 1874 Messrs. 
Bell Brothers sank a borehole at Clarence, on the north 
side of the river, and found the salt at 1127 ft. There 
the matter rested until 1881, when Sir Lowthian Bell’s 
brother, Mr. Thomas Bell, proposed a method of winning 
the salt by using one and the same well for sending water 
down to the salt bed, and for pumping up the saturated 
solution, the fresh water going down the annular space 
between the larger external tu 
of the well, and the smaller central tube through which 
the brine was pumped up. Although Mr. Bell was not 
aware of the fact at the time of proposing this method, 
it was then already in operation in France; and after a 
visit to the French works Messrs. Bell sank a well of 
suitable size, constructed evaporating apparatus, and in 
1882 began making salt. ‘To Messrs. ‘Bell Brothers there- 
fore belongs the honour of having been the pioneers of 
this 9 industry, 

In 1885 the Newcastle Chemical Company and the 
Haverton Hill Salt Company erected works, the former 
for the purpose of supplying their chemical works on the 
Tyne with salt, and the latter for general manufacture, 
The Haverton Hill Salt Company were the first to make 
fine salt for domestic use, and to demonstrate that salt of 
a quality equal to any could be made at Middlesbrough. 
Messrs. Tennant and Partners, Messrs. Bolckow, 
Vaughan, and Co., the Middlesbrough Owners, che 
Greatham Salt Company, and the Tees Salt Company, 
afterwards erected important works; and the production 
of salt steadily increased from 3132 tons in 1882 to 
231,060 tons in 1892. 

Extent of sane bed of rock salt, so far as now 
proved, extends over an area of about five miles long from 
west to east by four miles wide from north to south, or 
about 20 square miles, as indicated in the accompanying 
plan, Fig. 1, which gives the position of existing bore- 
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holes. Each uare mile is estimated to contain 
100 000,000 tons of salt; and although, by any method 
which now appears likely to be adopted, a proportion, 
robably not exceeding 25 per cent. of the whole, can ever 
brought to the surface, yet the figures are so large that 
the question of possible exhaustion of supply need not be 
taken into account. The most northerly borehole is near 
Greatham, where the bed of salt was found at the depth 
of 889 ft. and is 57 ft. thick; the most southerly is at 
North Ormesby, where it was found at 1340 ft., and is 
79 ft. thick ; the most easterly at Lackenby, the bed being 
met with at 1685 ft. and 119 ft. thick ; and the most 
westerly at Sandfield, Haverton Hill, where the bed 
occurs at the depth of 797 ft. and is 80 ft. thick. The 
thickness of the bed varies considerably, but the average 
may be taken at 80 ft. to 90 ft. Including these four 
boreholes, the following are the depth and thickness of 


bed in six borings : 
Depth Thickness 
to Rock of Main 
Salt. Bed of Salt. 
Greatham Salt Com- Ft. F 

pany, Greatham... 889 

Newcastle Chemical 
Company ... . 1091 


57. Most northerly 
112 


» which formed the lining | hood 





Ft. 
65 


80. Most westerly 


Ft. 
Bell Bros., Clarence 1127 
Haverton Hill Com- 
wat Sandfield ... 797 
iddlesbrough 
Owners, North 
Ormesby ... ... 1340 79. Most southerly 
Lackenby ... 1685 119. Most easterly 


Failure to find salt has occurred in the five following 
ae which are marked with a black circle in 
ig. 1: 
Depth Bored. 
Ft 


. Seaton Carew ... 1410. Most northerly 


’ Haverton Hill Com- 


any, Sweethills ... 1000 
near 

see .. Unknown 
Chemical 


. Haverton Hill, 
Vicarage 

. Newcastle 
Company 

5. Whitehouse 
Norton 1079. Most westerly 


It would seem from Nos. 1, 3, and 4, that the limit of 
the bed to the north and west and south-west has been 
defined, while to the south and south-east the increase in 
depth raises the question of larger cost in boring, tubing, 
and repairing. 

Analysis.—It is difficult to give an average analysis of 
the bed, owing to difference in proportion of marl mixed 
with the salt. Samples are obtained showing as high as 
98 per cent, of sodium chloride, and as low as 45 per cent. 

Brine.—The British production of salt amounts to 
about 2,000,000 tons per annum, of which 90 per cent. is 
white salt made from brine. The balance of 10 per cent. 
is mined chiefly in Cheshire as rock salt ; it is of dark red 
colour, and is suitable only for purposes where a high 
degree of purity is not essential. All the salt made near 
Middlesbrough is made from brine by ——— Fully 
saturated brine contains 264 per cent. of salt ; a fair work- 
age may be roughly taken at 25 per cent. 

he problem has been, and continues to be, how to get 
good brine at a low cost. It is obvious that the presence 
of a navigable river—the Tees—and the near neighbour- 
of coal, are important factors in the successful ee 
duction of a pry substance such as salt, inasmuch as 
more than half of the output is for export, and about half 
a ton of coal is consumed in the evaporation of brine for 
the production of each ton of salt. Two other important 
factors are found in an abundant and cheap supply of 
good brine, and in sufficient imports to provide cheap 
tonn for export. These latter conditions favour 
Cheshire and Liverpool; and the struggle between the 
two saltmaking districts will lie in the balance of advan- 
— between cheap coal with ready shipment on the one 
side, and cheap brine with low freights on the other. 

In Cheshire the brine is formed by surface water find- 
ing access to the rock salt, quickly becoming fully satu- 
rated, and then flowing for long distances through cre- 
vices or “‘runs” to the point where it is pum up. 
Brine so formed is called ‘‘natural brine,” and has the enor- 
mous advantage of being so abundant that it can be raised 
at the lowest possible cost by means of large and powerful 
pumps. s its saturation takes place far away from the 
pumping station, no disturbance of foundations occurs at 
the latter through abstraction of the mineral beneath ; 
although much-tried farmers, miles away, find their fields 
subsiding, until small lakes, having steep and broken 
sides, are formed. Meanwhile at the — station 
the brine is abundant, strong, cheap, and pure ; for in its 
——e and gradual course underground, insoluble particles 
held in suspension become precipitated. The Cheshire 
salt industry therefore enjoys the advantage of an ideal 
position, so far as getting the brine is concerned ; and 
when the salt produced has been conveyed some 30 miles 
by canal, it commands the tonnage of Liverpool for its 
export. The disadvantage lies of course in the 30 miles 
of canal, which is navigated by means of steam barges 
carrying about 250 tons, each of which tows a string of 
smaller barges. These enter any dock in which the ship 
requiring the salt is lying; and they are admirably fitted 
for rapidly putting their —_ on board. 

Boring of Wells.—At Middlesbrough, as already stated, 
brine is obtained entirely by boring deep wells. Up to 
1886, with two exceptions, these were all bored by the 
Cumberland Diamond Boring Company (Mr. John 
Vivian), using the diamond boring process, which is 
familiar to engineers. A number of black diamonds are 
fixed with their cutting edges projecting from the end 
of a short tube, called a crown, which is screwed on the 
bottom of a core tube about 18 ft. long, and varying in 
diameter according to the size of the well to be bored. 
The whole is rotated by hollow rods, through which a 
pressure of water is maintained. By this means a solid 
core is obtained, and the process is therefore valuable for 

man mer but the large sums charged for the wells 
on in this way, together with the cost and slowness of 
se, nes them, were threatening to destroy the salt 
industry at Middlesbrough altogether, when Messrs. 
Tennant and Partners obtained information which led to 
the introduction of the method of drilling practised in 
the American oil regions, where a la number of 
wells have been put down, and valuable experience 
obtained. The success of this method was immediate 
and complete ; wells 1000 ft. deep were sunk in three 
weeks, ins of as many months, with a correspondin; 
reduction in cost. It completely superseded the diamon' 
boring, and was found so much more efiicient for repairin 
holes, as well as for the original drilling, that not one o' 
the 55 wells now in operation at Middlesbrough is with- 
out its derrick and American apparatus. 

Free-Falling Tools.—Drilling is effected by the use of 
free-falling tools, suspended by a cable. The weight of 
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the tools being about 18 cwt. and the height of fall about 
3 ft., blows are given of sufficient force to pierce the 
hardest rock. The face of the chisel being blunt, the 
drillings are pounded to powder, and mixed with the 
water in the hole. After drilling from 3 ft. to 5 ft. depth, 
the tools are rapidly withdrawn; and a sand pump 
attached to a separate rope is let down, in order to remove 
the detritus, after which the tools are again used. 
Derrick.—The ‘‘rig,” as it is called in America, bears 
evidence of having been developed in a country where 
wood is plentiful ; and its rough and ready character often 
excites the surprise and disapproval of English engineers. 
But ‘handsome is that handsome does ;” and respect for 
the rig grows with knowledge of what can be effected by 
its use in skilful hands. It consists (Figs. 2 and 3) of a 
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. Drilling & Pumping Derrick 
Fig.2. : : 
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derrick 74 ft. high, 20 ft. square at the base, and 3 ft. at 
the top, surmounted by a crown pulley P, over which 
ome the drilling cable C or tubing rope, and a snatch- 

lock S for the sand-pump line. A bull wheel and drum 
D, driven by an endless rope which is rapidly thrown on 
or off as required, takes the coil of drilling cable C for 
lifting or lowering tools or tubes. A walking beam B, 
attached at one end to a crank N, gives the necessary 
motion to the drilling tools and afterwards to the pump- 
rods. Thecrank has a throw of 2 ft., giving a stroke of 
4 ft. to the end of the beam, to which the drilling cable is 
attached by means of the adjustable screw T ; each revo- 
lution of the crank thus produces one blow of the drillin 
tools. The reel R a 4 the sand-pump line is one 
by a friction pulley F. The whole work is done by two 
men. The driller standing by his tools has within reach 
the ‘‘ telegraph line” E for controlling the engine ; the 
reversing line L attached to the link motion on the 
engine; the sand-reel lever V controlling the sand-pump 
line ; and the brake K on the bull wheel D, which controls 
the drilling cable and tools, 


(To be continued.) 





AFRICAN CoprER.—Further particulars have been re- 
ceived from the officials of the South-West Africa Com- 
pany in Damaraland with regard to a recent discovery of 
a large copper deposit north of Otavi. They describe it 
as the finest mineral outcrop they have ever seen, the 
survey givin whe ape of 500 ft. to 600 ft., a height of 
40 ft., and a breadth of from 20 ft. to 30 ft. 


Pusric Works In New South Wates.—The New 
South Wales Minister for Works is contemplating further 
retrenchments. It has been recommended to the Minister 
that between fifteen and twenty officers in the Harbours 
and Rivers and Roads Departments should be dispensed 
with. These would be in addition to dismissals upon 
which the Minister is already resolved. Some of these 
officers are in receipt of salaries ranging from 750/. to 
800/. a year. As previously announ . Lyne con- 
templated reducing the staff in the Works Department 
eg sixty and seventy officers, and thirty of these 
officers were ‘‘ struck off,” most of them being in the 
railway construction branch. One received 600/. per 
annum, and others were in receipt of 5007. per annum. 
Most of the latter officers are temporary hands, but those 
in the Harbours and Rivers Department are old officers, 
and will be entitled to compensation. The Samson, the 
Charon, the Archimedes, the Jupiter, the Pluto, and the 
Castor dredgers have been laid up. In addition, three 
tugs are idle. Including officers and crews, about 130 
men will be dispensed with. Mr. Lyne states that his 
vote amounted to 937,000/., but he is reducing that sum 
to 800,000/, 
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CompitepD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings ts stated 
in each case; where none are mentioned, the Spectfication is 
not illustrated. 

Where Inventions are communicated from abroad, the Names 
éc., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

le Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the tance of a complete 
specification is, in each case, given after the abstract, unless the 

atent has been sealed, when the date of sealing is given. 

ing os may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent O, of oprosition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


13,395. M. Mercier, Manchester. Electrical Appa- 
ratus for Signalling. [7 Figs.) July 22, 1892.—This in- 
vention refers to an electrical apparatus for signalling. The con- 
tacts A, B, C are mounted on a non-conducting base made of a 
inaterial such as fibre, and over these contacts is a rubber cup R 
tightly secured at its circumference by the flange of the metal 
cover D screwed down upon it, and making an air and water 





tight joint. The plunger P presses on the outer side of the cup, 
there being a cup-shaped head on the end of a plunger, and the 
middle contact having a stud with a rounded surface to fit under 
the cup-shaped head. The lower portion of the plunger is insu- 
lated by fibre F. The insulated wires W1, W3, W? are connected 
to each of the desired number of contacts in prearranged order. 
(Accepted July 19, 1893). 


16,877. Sir C.S. Forbes, Bart.,London. Signalling 
Apparatus for Telephones. [2 Figs.|] September 21, 
1892.—This invention consists in the employment of an induction 
coil for producing the call signal, so that the alternating bell and 
generator can be dispensed with. The spool has a cylindrical 

‘hole 2, bored longitudinally through it, which is fitted with a 
sliding core of annealed iron wires 3. A soft iron cap 4 is fas- 
tened upon one end of the wires, while the other end is secured 
to the metallic fork 5. A metal spring 6 surrounds the part of 
the core 3 between the spool 1 and fork 5.. The primary wire 7 is 
wound next the core, and the secondary wire s consists of a 
number of turns of fine well-insulated silk-covered wire, and is 
wound on over but well insulated from the primary coil, the 
number of turns varying according to the length and resistance 
of the line. The ends of the secondary wire s are connected to 
the terminals 8 and to line and earth through the telephone T. 
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Pivoted to the metallic bracket 8 fastened to the spool 1 is a 
metal lever 9, also pivoted to the sliding core 3, by a pin 10, pass- 
ing through the fork 5, the lower end of this lever being fastened 
to an insulating button 11, which protrudes through the wall of 
the case. The head of screw 12 is silvered or platinised, so as to 
make good electrical contact with a platinised adjustable screw 
mounted in a cock, screwed to case, which is in metallic con- 
nection with one sideof the battery Bby terminal P. Thisscrew is 
so adj usted as to cause the current circulating round the primary 
wire to be interrupted before contact could be made between the 
br 4and hammer 17. The battery B is connected on the other 
side to the pillar 15, which carries an adjustable platinised con- 
tact screw 16, which, when the instrument is inoperative, presses 
again the platinum plate upon spring hammer 17, electri- 
cally connected by wire w with one end of the primary wire 7, 
the other end of which is secured to the metallic bracket 8. 
(Accepted July 26, 1893). 


16,805. R. A. Scott, Acton, Middlesex. Portable 
Electric Search t Apparatus. [5 Figs.) Septem- 
ber 20, 1892.—This invention has reference to portable apparatus 
Comprising a carriage with accumulators and electric search 
light projector, the whole adapted to be easily trans 80 
that it can be used at places great distances apart. The floor 
and pivoted tail-board 1a of the carriage 1 are provided with 








pairs of parallel guideways 2 along which electric accu- 
mulators 3 slide, so that they can be placed in position and 
removed without liability of spilling the liquid contents; 4 
is an electric search light projector, mounted upon a support 
5 pivoted to the driver’s seat 7, rotatable pins 8 serving to 
retain this support in such a position (Fig. 1) that the projector 
is held ready for use, but, upon being partly turned round, re- 
leasing it and permitting the projector, when not in use and 
during transport, to be turned down into the position of dotted 




















lines (Fig. 1). Each accumulator is provided at one side with a 
plug 8 and a socket 9 forming its terminals, these being ar- 
ranged so that when the accumulators are being caused to slide 
along the ways 2in a forward direction, the plug 8 on one cell 
enters the socket 9 on the next most forward accumulator, so 
that the latter in each row are electrically connected together 
without any action on the part of the person manipulating them, 
and when they are being removed, b t tically dis- 
connected, the contacts in each case sliding past each other and 
keeping themselves clean. (Accepted July 26, 1893). 

338. T. F. Matthews and J. Johnstone, Liver- 
pool, Marine Si g Apparatus. [7 Figs.) Sep- 
tember 13, 1892.—The object of this invention is to enable a 
visible and audible signal to be sent from one part of a ship to 
another, and consists of an indicator coupled to an electric bell 
and containing electric lamps, an aperture covered with coloured 








glass being in front of each lamp, and a switch for putting any 
one and the bell in circuit with a dynamo machine. Means are 
provided for actuating the device so that a man on the look-out 
forward can, by the coloured lights, signal to the officer in charge 
in what direction the danger lies, the bell ringing in each case. 
(Accepted July 26, 1893). 


GAS, &c., ENGINES. 

16,380. O. Brunier, Entritzsch-Leipzig, Germany. 
Rotating Petroleum Motors. [8 Figs.) September 13, 
1892.—In this invention the cylinders and pistons rotate round a 
stationary crank. The crank 7 is rigidly connected with the 
frame k. The gas mixture is conveyed to the cylinders through 





























es gl, The gasification is effected when the valve is 
opened, the latter being lifted at the beginning of the suction 
period, and drawing in the air through a tube ¢ and the air 
catching basin /. The sucked air current meets at b with some 
petroleum which is pressed in through the tube a and qerre it 
through the nozzle into the gasifier. Through opening the 





valve the petroleum converted into gas is drawn with the air 
into the g, and from there into a passage g', whereupon it 
enters thecylinder. (Accepted July 26, 1893). 


16,381. O. Brunler, yee my, Germany. 
Petroleum Motor. [2 Figs.) September 13, 1892.—The 
object of this invention is to provide means for the gasification 
of the petroleum and for the ignition of the mixture and the air 
of the motors working with four times motion. The cooled com- 
pression orang tinued by the passage a!, in the wall of 
which a plate /, curved to and heated from the outside, is in- 
serted. At the beginning of the suction period a pump conveys 
@ measured quantity of petroleum through a pipe A and passage 
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g into the channel a!, where it is p and i tely 
evaporated at the red-hot plate f. The air sucked through the 
valve e drives the gases to the compression space @, without being 
able, on account of its great velocity, to enter the hollow plate /. 
During the compression the mixture formed in the meantime is 
driven back into the passage a1, the spaces being proportioned so 
that at the end of the pression the infl le mixture 
reaches the red-hot plate /, effecting the explosion. (Accepted 
July 26, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


14,662. A. and A.C. Oakes, London. Drilling 
&c., Variously Shaped Holes. [7 Figs.) August 13, 1892. 
—tThis invention relates to machinery for drilling or boring dif- 
ferently shaped holes and shaping or trueing nuts. The spindle 
A is provided at a with a squared surface to slide in an opening 0 
formed in a toothed wheel C by which the spindle is driven, and 
which is formed with a boss c and an annular recess c? in which 
is inserted the lower end of the collar piece D forming part of the 
headstock of the machine, and the wheel C being secured to the 
collar piece D by a ring d secured to the upper end of the boss ¢ 
and engaging in an annular recess d? formed in the collar piece 
D. On this collar piece isa plate E provided with radial slots ¢ 
in which slide dies F, these dies in combination with an anti- 
friction wheel G carried on the upper end of the spindle A 
governing the shape and size of the holes to be drilled. The dies 








are adjusted and held in position in the slotse by a cover plate 
H having concentric slots /, through which and through slots in 
the dies F pass screws y, which screw into the plate E and collar 
piece D, and admit of the cover plate H being turned axially rela- 
tively to the plate FE. In the plate H are also provided inclined 
slots to receive the ends of studs carried by the dies F so that by 
moving the plate H through a partial rotation around its axis, 
the inclined slots h acting on the studs i cause the dies F to be 
moved nearer to or further from the axis of the head, according 
to the direction in which the plate H is turned. Projecting from 
the underside of the wheel C is a lug egainst which bear springs, 
the opposite ends of the springs bearing against a bar L con- 
nected to the spindle A by a screw M and adjusted in position 
by nuts & to regulate the pressure of springs which tend to move 
the spindle A in the slot ), so that the pulley G comes into con- 
tact with the dies F. (Accepted July 26, 1893). 


15,930. A. C, Fisher, Coseley, Staffs. Combined 
Carpenter’s and Ratchet Brace. [4 Figs.) September 
6, 1892.—In this invention the hand lever is made in two parts, 
A, B, one B being arranged inside the other A, and each capable 
of giving independent motion to the bit. The outer bow lever 
A has an upper support upon its central part. The upper end 





of the drill-holder spindle F projects beyond the boss, 80 as to 
receive a toothed wheel G which gears into another driven by the 
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inner cranked lever. The lower end b! of theinner lever carries 
the toothed wheel which drives the drill spindle pinion, and the 
ratchet disc into which the two driving ratchets work. (Accepted 
July 26, 1823). 


RAILWAY APPLIANCES, 


15,701. W. R. Sykes, London. Railway Signalling 
Apparatus, {6 Figs.) September 1, 1892 —This invention 
relates to means by which, if a train entering a block-signalling 
section is forgotten, the stop signal for the road fouls the line 
upon which the train is standing, and cannot be operated. The 
treadle a is centred to the rail; d is the up stop signal blade, 
and ¢ the down stop signal one, these blades being carried in 



































brackets g, h, bolted to the rail, and having notches i, j to 
allow them to be locked by the bottom parts k, / of the treadle a 
when it isdepreesed by the wheels of the train passing over it. 
When the train proceeds to the down from the up line through 
the cross-over road, the last wheel depresses the treadle a and 
locks the down stop signal by means of the blade #, the signal 
being similarly operated if the train goes in the reverse direction. 
(Accepted July 19, 1893). 


16,663. J. C. G. Mugnier, Paris, France. Railway 
Signal Apparatus. [7 Figs.) September 17, 1892.—This 
invention relates to signal apparatus for railways, in which the 
train itself controls the line on the block system, so that as the 
train enters on one section of the line it automatically sets the 
signal controlling that section to danger or ‘‘ Line blocked,” 
and simultaneously releases that controlling the section it has 
just passed, and allows it to indicate ‘‘Line clear.” A is an 
inclined lever inside of and rising above the level of the rail X 
sufficiently far to clear the flange of the wheels. This lever is 
mounted on one end of a rock-shaft C which passes beneath the 
raile, and is adapted to be depressed by a drum mounted on the 
inside of one of the wheels. On the other end of the shaft C is 
fixed an arm D connected by a rod E to a weighted bell-crank 
lever F' I, mounted on a rock-shaft H, pivoted on a level with the 
upper surface of the rails. The lever F I constitutes a striker, 














and its long arm I is set at an angle of rather more than 45 deg. 
to its short arm F. e rod E, which connects the arms D and 
F, is made in two parts, between which is interposed a spring K 
for lessening the effects of concussion. To the shaft His fixed 
another lever arm L longer than and parallel to the arm F. 
This arm is connected by a chain M to a drum on the signal 
post, upon which a chain is wound in the reverse direction to 
that of another chain Q, by which a weight P is suspended. To 
this barrel is fixed a curved arm R which controls a lever S, to 
which the signal arm U is connected, the curved arm being provided 
with a friction roller r, The drum is provided with a ratchet- 
wheel W and with pawls which serve to hold it against the action 
of the weight P. A weight 3 is mounted to slide freely in vertical 
guides in the signal post, and constitutes a trip for the pawl y 
and acioser for an electrical circuit extending from one signal 
post to the one next in rear of it; spring catches 4 eng: the 


are withdrawn from engagement with it. A bent lever pivoted 
at 2 serves to project the weight 3 into its raised position, when 
struck by the striker 1. (Accepted July 26, 1893). 


STEAM ENGINES AND BOILERS. 

16,453. D.Horsburgh and R. Wood, Bolton, Lancs, 
Valves. [3 Figs.] September 14, 1892.—This invention relates 
to valves for steam, &c., and its object is to dispense with 
stuffing-box, gland, and packing. The upper end of the plug D 
is provided with a recess in which is loosely mounted a stem 





G which passes ep the cap E and is provided with a facing I 
operating with the valve seating K on the underside of the cap, 
the valve facing I being held against the seat by a spiral spring L 
disposed between the upper end of the plug D and the underside 
of the valve I, by which a tight joint is made after the surfaces 
have been ground together. (Accepted July 19, 1893). 


15,205. J. Boyes, Hanging Heaton, and T. Kelsell, 
Batley Carr, Yorks. Steam Boiler Furnaces. [6 
figs.) August 24, 1§92.—This invention consists in a method of 
admitting atmospheric air to the front of the furnace and at the 
bridge end, this air being heated to such a temperature before 
being admitted, that the gases arising from the fuel are ignited, 
thus preventing smoke and ae the consumption of fuel. 
The furnace door E has attached to it a grate F, between which 
and the door a space is left. The upper part of the space is in 
communication with a chamber G which comprises a plate H. 
The chamber G is also in communication with another chamber J 
in which isa diaphragm employed for the purpose of shutting off 
or allowing atmospheric air to enter the chamber G. When the 
diaphragm is opened, cold air enters the chamber, and on im- 
pinging against the hotplate H becomes heated, and on entering 














the space behind the furnace door the heat of the air becomes 
highly intensified, and as it passes through the apertures in the 
grate F it intermingles with the gasesarising from the fuel, these 
gases being thereby ignited and the smoke consumed. In order 
to operate the diaphragm automatically, a bevel wheel is placed 
on the axis of the diaphragm, the wheel gearing with another 
bevel wheel on the top of a vertical shaft, on the lower end of 
which is a bent finger Q so placed that on the furnace door being 
opened the finger is struck so as to oscillate the vertical shaft P, 
whereby the two bevel wheels are operated and the diaphragm 
caused to assume a veriical position in the chamber; cold air 
thereupon rushes in, and becoming heated, enters the furnace 
for the purpose of igniting the gases arising from the fuel. 
Means are provided for maintaining the diaphragm open for a 
short time after the furnace door has been closed. Pa ccepted 


July 26, 1893). 
MISCELLANEOUS. 
16,357. W. H. Northcott, London. Compressing 
Air, &c, [8 Figs.) September 13, 1892.—This invention relates to 


Fi ef 





means for compressing air, &c. A, B are two single-acting barrels 


is circulated and through which the compressed air is delivered. 
The two leather rings D, E have each metallic spring rings behind 
them, and are pressed outwards by air and water pressure intro- 
duced by small holes connecting with the air and water spaces 
respectively. The water is circulated through the water casing 
G by the plunger F. The packing for the small piston H consists 
of leather washers slightly larger than the cylinder, and kept in 
place by a nut smaller than the washers. (Accepted July 19, 


1898). 
16,451. H.J.R. Pamphilon, Congleton, Cheshire. 
Cru Mills, [2 Figs.) September 14, 1892.—This inven- 


tion relates to mills in which one of the grinding faces is a hollow 
cylinder, against the inner face of which a series of rotating 
grinding faces bear. Two series of 1otating grindersa revolve 
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upon separate shafts b in opposite directions, and each series con- 
sists of three grinders let into the revolving carrier c, so that as 
the latter is rotated the grinders are thrown out on their guides 
d by centrifugal force, and bear against the internal face of the 
cylinder f. (Accepted July 19, 1893). 

16,972. R. Taylor, Newcastle-on-Tyne. Hydro- 
static Lifting Jacks. [2 Figs.) September 23, 1892.—In 
this invention the relief passage B is formed in the solid body 
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of the jack, communication between the cylinder and the cistern 
thus being impossible otherwise than through the agency of th 
‘* lowering screw,” which must be released before the jack can b 
lowered. (Accepted July 19, 1893). 


14,930. A. J. Boult, London. (F. Appenzeller and C 
Lentz, Alost, Belgium, and E. Filleul, Hatten, Alsace.) Card 
ing Engines. [4 Figs.) August 18, 1892.—This invention 
relates to revolving cards with intermittently driven tops and 
predetermined intervals of rest between each stroke, the inter 
mittent motion being so timed that each individual motion pro 
duced at one stroke equals the width of one card top. The 





speed of this motion enables the formation of knots to be 
avoided, and prevents the fibres from agglomerating. The 
machine is so constructed that the points of the card top can be 
sharpened during the intervals of rest, the tops being alternately 
supported by means of adjustable rests, so that they are presented 
during the sharpening operation always in the same position 
parallel to the axis of the sharpening drum A without preventing 
their forward movement, (Accepted July 26, 1893). 


UNITED STATES PATENTS AND PATENT PRACTICE. 
Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of it law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue NATIONAL ScHOLARSHIPS FOR MECHANICS.—The 
following is a list of the four successful candidates for the 
National Scholarships for Mechanics of the Science and 
Art Department : 











Name. Age. | Occupation. Place. 
Buchan, William ... 21 Engineer  (+lasgow. 
Frederick C. ... 21 Engineer Crewe. 
Eagles, James .. 24 ‘Scienceteacher Bury, Lancs. 
Cabena, Richard H. 25 | 








weight 3 when in its raised position, and retaining it until they 


in the same axial line, and C the cooling coil round which water 





Engineer Glasgow. 
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THE DISTRIBUTION OF LOAD ON 
TROUGH FLOORS FOR BRIDGES. 


Tur use of steel troughing for flooring bridges 
has so many advantages, that its increasing adop- 
tion gives no grounds for surprise, and we note 
that the system is steadily gaining ground in 
America, where, for financial reasons, open floors 
have long been in vogue. The question as to the 
comparative strengths and cost of the various sys- 
tems adopted for floors has been very thoroughly 
thrashed out by Mr. Edmund Olander, in an 
excellent paper read in March, 1887, before the 
Society of Engineers, and though several new 
forms have been devised since that time, his 
paper is so complete that little remains to be 
said on this head. In the paper referred to, 
different sections of equal weights and heights were 
carefully investigated, and conclusions drawn as to 


Lindsay’ Troughin | 
15" span. —— ; 


taining but little riveting, all of which can, more- 
over, be done by machine, consists of triangular 
troughing, in which heavy angle-irons at top and 
bottom are connected together by side-plates in- 
clined at an angle of 45deg. All the above require 
no special sections. A vast number of special 
sections have, however, been devised, each of which 
has advantages and disadvantages of its own, and 
into the comparative merits of which we do not 
propose to enter, as this has already been done 
very fully by Mr. Olander, but propose to deal 
rather with the way in which a concentrated load 
on one trough is in certain cases distributed over 
adjoining troughs. cats : 
This question of load distribution is very im- 
portant. In Mr. Olander’s paper it was shown 
that, taking the case of a locomotive with drivers 
7 ft. apart, the load on each wheel being 8 tons, 
then if, as he assumes in his practice, the load on 
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the efficiency of the section per unit of weight, and 
also as to ease of erection—a very important 
matter; for, as the author pointed out at the 
time, the low initial cost of a section may be 
offset by difficulties in riveting it in place. 
Where possible nowadays there is a prejudice in 
favour of machine riveting, and in this respect the 
various sections are by no means on an equality. 
The earliest form of section used was a rectangular 
trough built up of angles and plates. This section, 
though containing a great number of parts, and re- 
quiring many rivets, has nevertheless advantages 
of its own, in that it is easy to make the pitch of the 
troughing a multiple of the rivet pitch of the main 
girders, and, moreover, nearly all the riveting can 
be done by machine. This troughing has since been 
modified by substituting channels for the top and 
bottom plates, or, in another direction, by substitu- 
ting Z-irons for the side plates, but in these cases the 
advantage of machine riveting must be abandoned, 
though the total amountrequired is reduced. Another 
simple built form .consists of a splayed channel 
connected by inclined side-plates, and this gives 
rather more room for the riveting, which, as before, 
must be largely done by hand. A built form con- 
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Distribution of load on 
outside pair of rails, 
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each wheel is distributed over 7 ft., the weight of a 
certain section required to carry this load would 
be 24.17 lb. per foot., whereas if the whole of the 
load came on to a single section, the weight would 
have to be increased to 100 lb. per foot. So far as 
we know, the way in which the load is distributed 
over the troughs by the rail has not hitherto 
been worked out. The process is, no doubt, some- 
what tedious, as probably about 7 hours’ hard 
arithmetical work is required to work out any 
special case ab initio, but it may be remarked that 
this time is but a small fraction of that required 
for the design of even a small bridge. 

As an example, let us consider the case of a single 
line bridge floored with Lindsay’s C-section trough- 
ing. This troughing is built up of splayed 
channels, § in. thick at the top Ps ¢ in. at the 
sides. The total depth of the corrugations of the 
finished floor is 7 in., and the pitch 20 in. The 
floor weighs 27.10 lb. per ft., and its moment of 
inertia is about 91.5 (inches)*. The span of the floor 
has been taken as 15 ft. between the main girders. 
Let us further assume that the floor, when 
completed, is ballasted, and the rails laid on 
cross sleepers at 2 ft. 6 in, apart, as indicated 








in Fig. 1. The tendency is constantly towards in- 
creasing the weight and stiffness of the rail, and 
hence for the purpose of calculation we have 
assumed that this rail is an 80 1b. rail, 5 in. high, 
and having a moment of inertia = 31 (inches)*. 

Now if a loaded wheel rests over a sleeper, as 
shown in the figure, the trough under it will sink, 
and, owing to the stiffness of the rail, part of the 
load will be transferred to the other sleepers, and 
the amount thus transferred is easily calculable by 
the principle of elastic work. According to this, 
the total work done in deforming the whole struc- 
ture of rails and flooring is a minimum, consistent 
with the equilibrium of the forces and reactions 
acting. Strictly speaking we ought also to take 
into account the work done in deforming the 
main girder, but this will not sensibly modify the 
results, and it has, therefore, been neglected in 
what follows. 


Lindsay's flooring 25 ft. span Distribution of a 
single load on one of the inside pairs of rails. 
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Hobson's Flooring 25 span. distribution of loads on inside rails 





Fig.10. 





In the case shown in Fig. 1 it has been as- 
sumed that the rail distributes the load in vary- 
ing degrees over seven sleepers spaced at 2 ft. 6 in. 
centres, and that the trough under each sleeper acts 
quite independently of its neighbours, an assump- 
tion which we shall justify later on. Now let 
us consider the work done in deforming one 
complete section of the floor by loads placed as 
indicated in Fig. 2. The distance between the rail 
centres has been taken as 5 ft. for convenience in 
calculation, though this is, of course, a shade too 
great for a standard gauge line. Then in bending 
a beam the total work done, as is well known, 


1 
Palgleh: Se: Mdz 
2EI 


where M = the bending moment at any point, E 
the elastic modulus, and I the moment of inertia of 
the section. Taking all units in inches, the work 
done, in deforming one section of Lindsay’s trough- 
ing 15 ft. long, by two loads each equal to R placed 
as shown in Fig. 2, 

=1968 py, 
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In the case taken there are seven reactions. 
That under each wheel being taken as Ry, we have 
for each rail, on each side of this : 

Two reactions each 


” ” 


R, 
R, 
R; 


And, also, 


(Ro-+2R, +2R, + 2R,) = W, 
W being the load on each rail. 
work done on the troughs will be : 


Ur= WE {Rt+2Re+2Re+2Re }, 


Hence the total 


or substituting for Ry, we have 
Ur = WS. ((W-.2R,-2R,—2 Ry)*+ 
2R,?+2R,?+2 R,?). 

Similarly the work done on the rails can be as- 
certained in terms of R,, R,, and R,. Calling this 
work U yr, we have the total elastic work of defor- 
mation, 

Ur+Ur=U, 
say, and U is a minimum, with respect to R,, R., 
and R,. 
, 2U dU _ aU _, 
dR; dR; - 

It is unnecessary to go through the whole work 

here, but we finally get the three equations : 
13,742.8R; + 8000.8 R, + 5097.5 R, = 1968 W. 
8,008.8R, + $226.8 R, + 4661.8R, = 1968.W. 
5,097.5 Ry + 4661.8 R, + 61943R, = 1968.W. 

The solution* of these equations, using seven- 
figure logarithms, we make to be as follows : 
.242.245.2 W 


-115.406.0 W 
— .013.838.8 W 


R, 

Re 

R; 
Hence 

Ry = + .312.375.2 W. 

From this it appears that in the above case rather 
less than one-third of the weight directly over a 
trough is transferred to it, the rest being carried 
by the adjacent troughs. The results are recorded 
in Fig. 1. In practice, however, we have usually 
to deal with more than one pair of wheels, and it is 
the combined effect of the two that has to be con- 
sidered. As example, take the case of two loads 
7 ft. 6 in. apart, then the resulting reactions would 
be as in the diagram Fig. 3. In this case the 
maximum reaction is rather greater than one-third 
the load on one wheel. It will be noted that the 
negative reaction is less than one-seventieth of the 
load on one wheel. 

Another question arises as to the effect of the 
joint in modifying the above distribution. On this 
head it may be; remarked that with the very stiff 
joints now used no diminution in the distributing 
power of the rail is to be expected, but it was 
thought of interest to ascertain the modification in 
the distribution, when the rail had a perfectly 
flexible joint. Thus the loading was assumed to 
be as in Fig. 4, there being a pin joint at the point 
shown. On making the calculation—a somewhat 
tedious one—it was found that, as was to be ex- 
pected, the negative reactions were considerably 
increased, but the maximum positive reaction was 
not so much increased as might have been antici- 
pated, the distribution being as shown in Fig. 4. 
As even the weakest rail joint has some degree of 
stiffness, it appears, therefore, that the distribu- 
tion obtained in assuming a continuously stiff rail 
may be relied upon as that actually existing. If the 
load rested directly over the joint, the maximum 
reaction would be .443 W. 

If the rails are laid directly on the troughs 
without the intervention of cross sleepers, a much 
more favourable distribution can be obtained. The 





* Some remarks on the best method of solving such equa- 
tions as the above may be useful. It will be seen that 
the determinant of the equations is symmetrical, but the 
method of solution by determinants is the very worst 
that can be adopted. In the method of least squares, 
the simultaneous equations there occurring have also a 
symmetrical determinant, and for such Gauss has given a 
method of solution which greatly reduces the labour of 
calculation, and at the same time provides a check at 
every step, and this method will be found fully described 
in text-books dealing with the adjustment of observa- 
tions. By it simultaneous equations of five variables 
can, we find from experience, be solved easily in 
about 14 hours at most, whereas the five simultaneous 
equations used in determining the stresses on the roof of 
the Olympia Hall, Kensington, took, we understand, 
many weeks to solve by the determinant method, and 
there _ with this latter method far greater liability to 
mistakes. 


distance between the points of support of the rail 
is now shortened to 20 in., and the maximum re- 
action for a single load is found to be .221 of the 
weight immediately above the trough, the distribu- 
tion being as in Fig. 5. With two sets of loads 
7 ft. 6 in. apart, the maximum trough reaction 
would be about .26 the load on one axle. This 
result shows the advantage of longitudinal sleepers 
in conjunction with trough flooring. 

Coming now to the case of a double line of rail, 
we may take Hobson’s flooring as used in the 
Liverpool Overhead Railway. This floor consists 
of troughs pitched at 2{t. 6 in. centres, and 15 in. 
deep. It is built up of arch plates ,'; in. thick, 
riveted to | -irons at the bottom. The span between 
main girders is 25 ft., and the rails are carried by 
Jongitudinal sleepers. If the rail was the typical 
one already used, and fixed direct to the troughing, 
we find that in the case of the inside pair of rails 
the distribution would be as in Fig. 6, and for the 
outside pair as in Fig. 7. Practically the distribu- 
tion is probably a little better than this, as though 
the rail actually used is not as stiff, we believe, 
as the typical one taken, the combined stiffness 
of the longitudinal sleeper and the rail is pro- 
bably greater. With two loads 7 ft. 6 in. apart 
the maximum reactions are .34 W and .435) W 
respectively (Figs. 9and 10), Just for comparison 
we have calculated out the distribution on 
this floor, if it had been built of the Lindsay G 
section, used on the single-line spans referred to 
above. We obtained the results shown in the 
diagram (Fig. 8). Here it will be seen that the 
maximum reaction is only .165 W. for a single 
load, and .25 W. with loads 7 ft. 6 in. apart. 
Hence, though Hobson’s flooring, as used, has a 
moment of inertia of about 560 (in.)', as against 
91.5 (in.)! for the light section of Lindsay’s floor, 
taken above, yet the maximum fibre stress in 
Lindsay’s section would, with equal loads on the 
centre pair of rails, be only a little more than twice 
as great, showing how the greater flexibility of 
the thinner floor has increased the distributing 
effect of the rail. 

This, of course, is only an ideal case, as, even 
if strong enough, few would care to use a 7-in. 
floor on a 25-ft. span, and all makers of troughing 
do manufacture thicker floors for double - line 
bridges. 

Krom the above it appears that within a reason- 
able degree of approximation the old assumption, of 
many years’ date, that the rail distributes the load 
over three sleepers, can be relied upon as safe in 
designing trough floors; and further, that with 
longitudinal sleepers on single-line bridges the load 
may, for the purpose of design, be taken as distri- 
buted equally overfour troughs. These figures are 
only exact for the cases on which the calculations 
above are based, but it is probable that they will not 
vary much with different forms of troughing, and, 
moreover, the distribution for any particular case 
can be easily worked out when desired, requiring 
only a few hours’ work. 

When, however, we come to road bridges, and 
the distribution depends on the action of the road 
metal or a thin layer of concrete, it is difficult to 
believe that any considerable amount of a weight 
is transferred from a loaded trough to its neigh- 
bours. Apart from such distribution as may be 
effected by the road metal or concrete, it appears 
certain that the mere fact of the trough being con- 
nected to adjoining ones, cannot transfer much of 
the load to them. As it sinks relatively to its 
neighbours, it tends to both twist and bend them. 
If the troughs were prevented from twisting, a 
considerable amount of the weight would probably 
be passed on to these neighbouring troughs, as 
their resistance to bending is large; but the 
torsional resistance of trough sections is very small, 
and hence, by twisting, the edges of these troughs 
may easily be deflected through a distance corre- 
sponding to the deflection of the loaded trough by a 
comparatively small force. 

Thus, in the absence of actual experiment, it does 
not seem advisable to reckon on any considerable 
distribution of a concentrated weight on a road 
bridge with trough flooring. On the other hand, 
for such a load, it seems fair to take the whole 
trough between A and B (Fig. 11) as resisting the 
load, rather than the amount between C and D, 
as when each of the neighbouring troughs is doing 
a fair share of the work. Reckoned in this way, 
the strength of the trough is appreciably increased. 





Owing to the inefficient distribution in such floors, 





it is advantageous to use troughs with a wide pitch. 
So far as we know, the widest pitched trough yet 
made is of 3 ft. 4 in. pitch. Messrs. Westwood 
and Bailey make a floor specially for road bridges, 
which have a cambered upper surface to correspond 
with the curve of the roadway. The pitch of the 
largest of these is, we believe, 2 ft. Sin. 

In his paper on ‘‘ Bridge Floors,” already re- 
ferred to, Mr. Olander suggests the use of arches 
of 4-ft. span, 84-in. rise, and 4$in. thick, the 
whole to be backed with concrete, the latter being 
23} in. thick over the crown. To test the strength 
of arches of this kind, he had one of 5-ft. span and 
9-in. rise constructed, and this bore a load of 14 
tons without showing any signs of weakness. The 
centre of gravity of the load corresponded with 
one-fourth the span of the arch, and it was dis- 
tributed over a length of about 18in. If con- 
structed entirely of concrete, so that the backing 
and ring make one homogeneous arch, it is easy to 
show that there would be no appreciable tension 
caused in such anarch by a concentrated load 
moving over it. Further, if such an arch 1 ft. wide 
were loaded with a concentrated load of 1 ton, 
the maximum compression produced would be 
nearly 9 tons* per square foot. Experiments 
made for Mr. Deacon show that good Portland 
cement concrete attains a strength of over 180 
tons per square foot in 32 to 36 months, and 
of about 160 tons in about 18 months. Hence, 
taking the higher figure, such an arch as described, 
1 ft. wide, would carry a concentrated load of 3 tons 
with a factor of safety of nearly 7, and one of 
upwards of 4 tons with a factor of safety of 
5. The last figure is smaller than is usual in 
masonry, but the famous Maidenhead bridge, which 
has carried the main line traffic of the Great 
Western Railway for upwards of forty years, is 
said to have a factor of safety of only 3, though, 
of course, the dead load in this latter case is a 
high proportion of the total, and justifies a smaller 
factor of safety than would otherwise be admissible. 
It should, however, be noted that the calculated 
stresses obtained above are those which would 
arise if the load were concentrated on a single 
point of the medial line of the arch. Since, how- 
ever, the load is distributed to a certain extent 
over the arch by the road metal, or by the mass 
of the arch itself above the medial line, the 
stresses actually arising are very possibly 25 per 
cent. less. Further, as the direct pressure of the 
load on the arch is perpendicular to the arch 
thrust, the material of the arch, being subjected 
to two stresses of the same kind at right angles 
to each other, is under very favourable con- 
ditions for resisting these stresses. As the 4-ft. 
arches proposed by Mr. Olander are thinner than 
the 5-ft. ones, the calculated stresses on the two 
arches are nearly the same, in spite of the smaller 
span. A composite arch, such as Mr. Olander pro- 
poses, is probably somewhat stronger, if good hard 
bricks are used, than an arch completely of con- 
crete, because the maximum compression in the 
homogeneous arch would occur at its upper surface. 
The ring of brickwork, however, if built of hard 
bricks in cement, is probably more unyielding than 
the layer of cement above it, and hence relieves 
the latter to a certain extent, thus reducing the 
maximum stress. 








THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CorRESPONDENT. ) 
(Continued from page 294.) 

THE next day this Congress listened to a paper 
by Samuel A. Thompson, secretary of the Board 
of Trade of Duluth, Minn., on ‘‘ The Economic 
Value of a Ship Canal from the Great Lakes to 
the Seaboard.” The paper was listened to with 
much interest. The next paper was on the new 
and enlarged waterways to meet the demands of 
commerce in Russia, by Emile Fedorvitch de 
Hoerschelmann, of Kief, Russia, who is one of the 
most eminent authorities on the subject of water 
commerce and transportation facilities. After an 
interesting discussion, the meeting adjourned to 





* This result is obtained by treating the masonry arch 
as an elastic arch of variable moment of inertia. This 
method is not altogether satisfactory ; but the line of re- 
sistance thus obtained (in the case of arches of uniform 
section) is that coinci ing most nearly with the medial 
surface of the arch, and hence that which most nearl 
lies within the middle third of the arching, and xan § 
gives rise, on the whole, to the least tension. 
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take the lake trip. The following day a paper by 
Telford Burnham, of Chicago, was presented, 
showing a plan for a ship railroad to move ships 
of heavy tonnage from the lakes to the ocean. 
Other papers were presented and discussed, among 
them the following: ‘‘ The Lake Erie and Ohio 
River Ship Canal,” by Thomas P. Roberts ; ‘‘Im 
proved Water Routes from the Great Lakes to the 
Atlantic,” by Thomas C. Keefer, of Ottawa, 
Edward A. North, of New York, Samuel A. Thomp- 
son, of Duluth, and Chauncey N. Dutton, of 
Chicago; ‘‘The Commerce of the Mississippi 
River,” by George H. Morgan, secretary of the St. 
Louis Merchants’ Exchange ; and ‘‘ The Chignecto 
Ship Railway,” by H. G. S. Ketchum. 

The Mining Engineers, after a brief address 
from the president, Mr. H. M. Howe, listened to a 
paper by Professor S. B. Christy on ‘‘ Mining 
Schools.” This paper instituted a comparison 
between the increase in mineral products and the 
graduates of mining schools and the mining popu- 
lation. It appears that neither miners nor mining 
engineers are increasing in the ratio of the general 
population or the mineral products. The solution 
of this appears in the statement that mining in the 
United States is not so complex as elsewhere, hence 
does not require as many engineers nor as many 
miners; at least, this was one of the theories 
advanced, and it is probably as good as any other. 

Following this came a paper by Dr. Clement Le 
Neve Foster, of Llandudno, urging international 
uniformity in publishing mining statistics, The 
sympathy of his audience was with the speaker 
for the most apparent reasons, and the doctor was 
requested to prepare a pamphlet for the Mining 
Engineers, in which he would correlate the mining 
statistics of all nations. Whether Dr. Foster 
will be expected to attain the age of Methuselah or 
not did not transpire, but he has undoubtedly a 
pretty fair contract to undertake. That day’s 
session concluded with the consideration of a sum- 
mary of Professor F. Posepny’s paper on the 
‘‘Genesis of Ore Deposits,” together with a kin- 
dred paper by Professor S. F. Emmons on ‘‘ The 
Geological Distribution of the Useful Metals in the 
United States.” 

This latter paper is a review of the progress and 
present ideas in economic geology in the United 
States. The author makes some important sug- 
gestions for future geological work of scientific 
and economic importance, in directions where much 
remains to be done, many large fields being prac- 
tically untouched. The progress which has been 
made in this science in recent years, and its prac- 
tical results, have been immense ; what more may 
we not expect in the future with the mental train- 
ing and manners of thinking that practical geolo- 
gists now have ? ‘‘ The truly scientific method in 
the study of such questions at the present day 
is the reverse of that which was followed in the 
early days of geology, when, after the observation 
of a few isolated facts, some great geological mind 
was led to a general theory, and humbler followers 
were only too apt to do mild violence to nature in 
order to make her facts conform to it. It accu- 
mulates, year after year, a multitude of facts of 
patient observation, supported by studies with the 
microscope and in the laboratory, avoiding general 
theories, and only making such deductions in regard 
to local conditions as are supported by the over- 
whelming evidence of facts.” Our new theories, 
based in this manner, are likely to be of as much 
service as the old ones were frequently misleading. 

The next paper was ‘‘The Mineral Deposits of 
South-West Wisconsin,” by Professor W. P. 
Blake. This described the appearance of the ores, 
and told the localities where they were to be found. 

He classified the ores into irregular and brec- 
ciated, and regular sheets and beds. The regular 
and brecciated include most of the dry-bone de- 
rived from the oxidation of the blende in place, 
which passes downward into unchanged blende. 
Sometimes the original bedding of the rocks is but 
little changed, and there is no disturbance, but in 
other places there is great confusion, irregular 
masses of rock being surrounded and invested with 
a coating of ore, by which they are united into one 
mass. 

There are four kinds of ore shipped from the 
Wisconsin mines—namely, galena, zinc carbonate, 
blende, and pyrite. Of these the zinc ores largely 
preponderate. The lead ore is not now so much 
sought as formerly, and most of the old deposits 
are regarded as exhausted, although now and then 
new discoveries are made. The production may be 


regarded, however, as chiefly incidental to the 
exploitation of the zine deposits. The total ship- 
ments of zinc and lead ores from Benton, the prin- 
cipal station in the south-western part of the lead 
and zinc region, amounted in 1892 to 13,800,000 lb., 
of which the lead ore was 800,000 lb. The lead 
ores are sent largely to the works of the Pennsyl- 
vania Lead Company, at Pittsburg, and some go to 
Aurora, Illinois. 

‘*The Lead and Zinc Deposits of the Mississippi 
Valley,” by W. P. Jenney, was the next paper. 
Twenty years ago these mines produced half the 
lead of the United States. At present they pro- 
duce 21 per cent., yet in 1873 the product was 
22,381 tons, and in 1892 37,000 tons. The author, 
in conclusion, laid down the following rules for the 
district spoken of : 

‘* 1, The old rule ‘to follow the ore’ holds good 
in these as in other mining regions. 

‘¢ 2. In all underground prospecting the general 
rule may be given, to follow the more prominent 
vertical fissures in the search for ore; for these 
have been the channels through which the solutions 
have entered the rocks and formed the ore bodies, 
and along the course of which, in favourable ground, 
the deposits of ore occur. 

‘<3. In prospecting new ground, attention should 
be given to the indication of the course of the 
fissures and cross-fissures ; the work should be 
concentrated upon the areas of crossing or inter- 
section of the different belts of fissures; for ex- 
perience has shown that the largest ore bodies are 
situated at such crossings of different fissure 
systems. On the surface the vourse of the fissures 
may be traced in some localities by the direction of 
low bluffs, or breaks, or by sags or lines of de- 
pression in the even contour of the topography ; 
also by the strike of outcrops of silicified rock, more 
or less mineralised and stained with iron. When 
carefully searched, such outcrops often afford traces 
of the oxidised minerals resulting from the weather- 
ing of galena and blende. Evidences of the dis- 
turbances of the rocks should be carefully observed; 
such as beds dipping locally at steep angles, or in 
a direction different from that of the prevailing in- 
clination of the strata in the region ; and the occur- 
rence of belts of folded, crushed, or brecciated 
rocks. 

‘* 4, An advisory rule may be given never to sink 
a shaft without having put down a drill hole in 
order to ascertain the character of the underlying 
formations, lest time and money be wasted from 
striking hard and massive strata or areas of barren 
rock, The diamond drill is not adapted for this 
work in prospecting in the Cherokee formation, on 
account of the loose and open structure of the 
ground, and because the hard chert cuts out the 
diamonds. In the Cambrian limestone the massive 
and uniform structure of the beds and the absence 
of chert are favourable for the successful employ- 
ment of the diamond drill.” 

The next daythe Institute assembled, and pro- 
ceedings were inaugurated by a paper by James 
Douglas, of New York, who gave a summary of 
American inventions relating to ore-crushing ma- 
chinery and concentrators. This paper drew forth 
a long discussion, and additional inventions over- 
looked by the author were named by the speakers. 

Next came the following papers, one by Henry 
Louis, of Singapore, on ‘‘The Specific Gravity of 
Gold Contained in Gold-Silver Alloys ;” he was 
succeeded by H. A. Keller, of Butte Mont, on 
‘*Tmproved Slag Pots ;”’ and T. A. Rickard, of 
Denver, read a paper on ‘The Limitations of the 
Stamp Mill.” The last-mentioned paper was the 
means of developing an interesting discussion as to 
the merits of light stamps with a high drop as com- 
pared with heavy stamps and a low drop. 

The next morning the following paper was pre- 
sented: ‘‘The Detection and Measurement of 
Firedamp in Mines,” by Professor G. Chesneau, of 
France. This was succeeded by ‘‘ The Hydrogen 
Oil Safety Lamp,” by Professor Frank Clowes, of 
England. This lamp has been devised to burn 
oil from a flat wick in the usual way for lighting 
purposes, and also to burn a hydrogen flame of 
standard size instead of the oil flame, when deli- 
cate and accurate gas-testing is to be carried out. 
The change from the oil flame to the hydrogen 
flame, and vice versd, can be made without opening 
the lamp or running any risk in the presence of gas. 

The oil flame serves for illumination ; and when 
the wick is drawn down by the ‘‘ pricker,” so as to 
abolish the light, the pale blue reduced oil flame 








serves to detect firedamp or “gas” in any propor- 


tion between 3 and 6 per cent., and to measure 
such proportions with fair accuracy. 

The hydrogen flame, set to standard size, detects 
gas when present in proportions varying from 0.2 
to 3 per cent., and measures such proportions with 
precision. 

The presence of gas is detected by the presence 
of the pale ‘‘flame-cap ;” its proportion is esti- 
mated partly by the character of the cap, but 
mainly by its height. In order to render the cap 
more easily seen, a vertical strip of the interior of 
the lamp-glass, about an inch in breadth, is smoked 
by a wax taper. This is arranged to form a back- 
ground against which the cap is viewed, and serves 
to throw up the cap and to prevent its obliteration 
by cross reflections from the smooth glass surface. 

The hydrogen is contained in a small steel 
cylinder which can be attached at will. 

If the percentage of the gas is to be measured, the 
wick is drawn down by the pricker until the flame 
just loses its bright tip, and if a cap is seen its 
height serves to measure with some approach to 
accuracy the proportion of gas according to a scale 
given. If no cap appears over the reduced oil 
flame, the absence of gas is not proved, since less 
than 3 per cent. is not indicated by this flame. 
The pocket hydrogen cylinder is then attached to 
the lamp; the cylinder serving as a handle is 
grasped in the left hand, while the hydrogen gas is 
slowly turned on by means of a key applied to the 
cylinder valve by the right hand passed round be- 
hind the lamp. A tungue of flame shoots up from 
the bright flame as the hydrogen enters ; the wick 
is then drawn down until the oil flame is extin- 
guished, and holding the lamp with the hydrogen 
flame on a level with the eye, the flame is set by 
means of the cylinder valve to 10 millimetres by 
viewing it behind the standard wire scale. The 
height of the cap, if any, is then noted, and mea- 
sures the percentage of gas, acccrding to a scale 
given. Ifnocapis seen the gas is less than 0.2 
per cent. in amount. 

To bring back the oil flame, it is simply neces- 
sary to push up the wick, which is at once kindled 
on touching the hydrogen flame. The hydrogen 
gas may then be shut off, and the cylinder detached 
and replaced in the pocket until it is again required. 
When using the lamp in the mine for the detection 
and measurement of gas, the standard hydrogen 
flame is thus made to supplement the reduced oil 
flame, and the two flames carry the indicaticns 
from 0.2 up to 6 per cent. of gas. 

Next came ‘‘ Experimental Investigations on the 
Loss of Head of Air Currents in Underground 
Workings,” by D. Nurgue, of France. Then the 
further discussion of ‘‘Ores and Ore Deposits” 
was resumed. The metallurgists considered the 
following : ‘‘ Microscopic Metallography,” by 
J. Osmand, of Paris; ‘* Microstructure of Ingot 
Iron in Cast Ingots,” by Professor A. Marters, of 
Berlin. Then followed ‘* Segregation and its 
Consequences in Ingots of Iron and Steel,” by 
Alexander Pairal, Paris. After stating that liqua- 
tion in steel had been carefully studied for a long 
time, and that there was no rule by which the 
different metalloids and metals are liquated, the 
author proceeded to submit various instances and 
to consider them. It was evident that this study 
was purely empirical, and his conclusions are neces- 
sarily of a general character. They were as follows : 

‘¢The arrangement inaugurated at Terre-Noire, 
in 1870, has been universally adopted to diminish 
the most pronounced effects of segregation in 


obtaining the largest steel ingots for plates and for ( 


heavy artillery. Success has not been obtained for 
products of such importance without many failures, 
and even to-day we are far from being content with 
the result accomplished, especially for armour 
plates. Recourse has been had to hardening, and 
on good grounds; but hardening cannot render 
uniform the resistance to shock of a block which has 
not homogeneous composition. We know the metal 
we must not use, but do we know the metal the 
chemical composition of which responds exactly to 
the requirements ? 

‘*In all cases the metal which forms the final 
armour plate differs from the mother metal prepared 
in the furnace, and the problem thus set us, 
‘What is the mother metal which ought to give a 
final product of certain composition ?’ is evidently 
not easy to solve so long as the solution depends 
upon many variables. One and the same mother 
metal may furnish cast pieces of different composi- 
tion. 








‘*For cannon of large calibre, if we reject, in 
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addition to the part cast in sand and called the masse- 
lotte (sinking head), one-third of the upper part of 
the ingot, we can obtain a tube practically homo- 
geneous in composition, because the central part is 
naturally removed by the boring of the tube. With 
extra soft steels, destined for ship or boiler plates, 
the solution for practically perfect homogeneity 
lies in the obtaining of a metal more closely de- 
serving its name of extra soft metal. We must 
recognise the error which has been committed in 
large constructive industries, whether private or 
Governmental, in requiring of a metal called extra 
soft, and slightly or not at all sensible to anneal- 
ing, tensile strength amounting to 42 or 48 kilo- 
grammes per square millimetre of section (68,770 lb. 
per square inch). 

‘* Tt is certainly right to require for boiler plate 
a metal practically unaffected by hardening. In 
that case it is by elongation and by striction 
(‘ necking ’)—-in which all the pure iron products are 
deficient—that we should define the mechanical pro- 
perties of the metal, leaving tensile strength aside. 

‘‘The manganese steels have no striction ; neither 
have those which contain a high proportion of 
nickel. I refer to steels respectively carrying more 
than 10 per cent. of manganese and 20 to 25 per 
cent. of nickel. The cement or non-hardenimg 
carbon exists only in feeble proportion in these 
alloys, in which the iron, by a simple quenching 
in oil, appears to be preserved almost wholly in 
condition 8. An alloy of 25 per cent. of nickel 
with 0.80 percent. of carbon, after quenching in oil, 
gave, under tensile test, 80 kilogrammes per metre 
(113,760 lb. per square inch) tensile strength, and 
60 per cent. elongation in 10 centimetres (3.9 in.). 

‘** We can sincerely declare that in a long indus- 
trial career, the experience of which has a certain 
practical value (since we inaugurated in 1867 at 
Terre-Noire the manufacture of extra soft steel 
with ferro-manganese containing 80 per cent. of 
manganese), we have never been able to realise or 
to see others realise the desideratum of a homo- 
geneous plate which successfully endured the 
hardening test with the tensile strength of 42 kilo- 
grammes (59,636 lb.) per square inch heretofore re- 
quired for boiler metal. The lengthwise sample, cut 
from the bottomof the plate and satisfying a rigorous 
quenching test, rarely gave a maximum of 40 kilo- 
grammes (56,892 lb.). The lengthwise sample from 
the top of the plate was mediocre, and often abso- 
lutely bad, under the hardening test. And as to 
crosswise samples, while the bottom one would 
sometimes bend double, with a metal giving more 
than 40 kilogrammes tensile strength, the top one 
was always defective... . 

‘*In our opinion the injurious consequences of 
segregation must be suppressed by reducing, as far 
as possible, the elements subject to liquation. 

** Upon the basic or neutral open-hearth, and 
starting with an initial bath of approximately pure 
materials, it is easy to obtain a metal containing 
not more than 0.1 per cent. of carbon ; 0.02 phos- 
phorus and traces of sulphur, with 0.10 of man- 
ganese. By adding 0.1 per cent. of aluminum the 
metal can be cast quietly and without altering its 
composition. Consequently, if from an ingot so 
cast and destined for boiler plate one-fourth to one- 
third of the upper part (in which the carbon and 
phosphorus may reach respectively 0.12 and 0.03, 
for example) be cut off, the remainder will be a 
block of approximately perfect homogeneity.” 

As to boiler plate the author stated : 

‘“‘The elongation lengthwise of the annealed 
plate ought never to be less than 30 per cent. in 
20 centimetres (7.89 in.); as regards tensile 
strength, 40 kilogrammes per square millimetre 
(56,892 lb. per square inch) as a maximum seems to 
us too high. 

‘* For ship-plates, whatever may be the import- 


ance of having a much stronger metal in order to] Wh 


diminish thickness and weight, it is our opinion 
that too much is sacrificed tc this consideration to 
the neglect of (1) the more easy and certain manipu- 
lation of a more malleable metal, and (2) the action 
of sea water, which may be a fifth or a fourth more 
rapid upon a metal with 45 kilogrammes (64,003 lb.) 
per square inch tensile strength than upon a softer 
and more homogeneous metal with only 38 kilo- 
grammes (54,047 lb.) tensile strength. 

‘*In the construction of bridges, our preference 
for the use of an extra soft metal runs counter to 
the general desire of having for this purpose a metal 
of high elastic limit. But, nevertheless, it has not 


been wished hitherto to secure this precious 
mechanical quality in bridge metal by increasing 
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the hardness beyond a certain very moderate limit. | whether before or after work has been done 


not use a new alloy? Chrome steel has | 
already been tested ; and when to a pure metal, | 
like boiler metal, 0.2 to 0.4 per cent. of chromium | 
has been added, homogeneous blocks have been | 
obtained, and the limit of elasticity has been raised | 
notably—up to two-thirds of the breaking strain— 
without sensibly altering the elongation. 

‘*TIn the direction of alloys there may be found 
various advantageous solutions of the problems in- | 
volved in the manufacture of metals destined for | 
civil constructions. | 

‘* As a final conclusion of this summary survey, 
we would call attention to the fact that tensile 
tests and mechanical tests in general may determine 
a priori the intrinsic qualities of a mass of fluid | 
metal, but not those of a solid metallic block, | 





quite flattering to the author. 


upon it,” 


The discussion on this paper must have been 
One speaker gave 
the following extract from a specification in a high- 
grade Bessemer steel: ‘‘ Samples taken from the 
steel when poured shall show an amount of phos- 
phorus not exceeding 0.06 per cent. and sulphur 
not exceeding 0.05 per cent. Drillings taken from 
any part of the finished material shall show an 
amount of phosphorus not exceeding 0.07 per cent. 
and sulphur not exceeding 0.06 per cent.” 
Another speaker cited the case of some specimens 
of Swedish pig iron on exhibition at the Ex- 
position, which, though cast in iron moulds, was 
not all white, but showed grey iron in the parts 
which cooled comparatively slowly. In explana- 
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tion of thir, T. Bergendal, of Sdéderfors, Sweden, 
remarked that the iron in question—a mixed grey 
and white metal for the ‘‘ Lancashire” refinery 
process—frequently changes in texture according 
a3 the charge of the blast furnace is more or less 
basic, other conditions remaining the same. Thus, 
when the slag is more basic, a pig iron will be 
obtained with both the grey and white sharply 
divided, while with more acid slag the colours will 
be more irregularly mixed. Which of the several 
kinds is to be preferred depends upon the purpose 
for which the pig iron is used. 

Dr. Drame gave some analogous experiments 
shown by the segregation of impurities in freezing 
water. He stated that in making artificial ice the 
conditions are very similar to those which obtain 
in the cooling of steel or iron, only the rate of cool- 
ing is very much slower. Thus a can of water 
about 137 in. square and 32 in. high, holding about 
200 lb. of water, requires about two days to be 
frozen. In such a case one would expect the 
greatest concentration of impurities to be in the 
middle or upper portion of the interior cone, but in 
the blocks examined the largest amount of im- 
purities was found in the lower portion of the 
interior of the blocks: This was due doubtless to 
some peculiarity in the circulation of the cold brine 
around the outside of the can. 

Bearing on the question of the relation between 
the degree of elimination of impurities and the rate 
of cooling are the results of analyses of different 
layers of natural ic2 cut from a deep pond. The 
water of the pond contained a considerable amount 
of dissolved and suspended impurities, and it was 
noticed that each successive layer from the top 
downward was purer than the one above. There 
could have been no difference in the conditions of 
freezing in these layers, except the rate ; that is to 
say, the rate of freezing was probably slower as the 
ice increased in thickness. 

The President read a paper on ‘‘ Heat Treatment 
of Steel,” and then came the paper on ‘ Micro- 
Structure of Steel,” by Albert Savern, of South 
Chicago. He stated certain propositions as to the 
characteristics of steel, illustrated by plates, and 
from these he drew the conclusions that the phy- 
sical properties of a sound piece of steel depend : 

1, On the proportion of pearlyte and ferrite, or 
pearlyte and cementite, present in the metal (and 
this is governed solely by the percentage of carbon), 
and 

2. On the proportion of pearlyte and ferrite, or 
pearlyte and cementical composition, and heat 
treatment. 

With steel of average hardness, the amount of 
ferrite is very small ; the grains are in close con- 
tact, and the work of measuring can generally be 
much shortened by neglecting altogether the area 
occupied by the network itself. All that is neces- 
sary then is merely to follow with the planimeter 
the outline of the space, including all the full grains 
visible in the field of the microscope, to count them 
out, and to figure the average area. 

In dealing with soft steel, he measured indi- 
vidually a sufficient number of grains of soft 
Bessemer steel containing 0.11 per cent. carbon 
magnified 500 diameters. By measuring each of 
the 41 individual grains he found a total area of 1650 
square millimetres, which gives an average size of 
40 square millimetres, or, if reduced to an enlarge- 
ment of 100 diameters, 1.6 square millimetres. Most 
of the test-bars were cut # in. square and 20 in. 
long. A thin section was cut at one end of each 
test, polished, etched, and its grain measured. The 
tests were then subjected to tensile strains, and the 
maximum load in pounds per square inch, and the 
elongation and reduction per cent., were recorded. 

In steel rails he found the lines of reduction and 
elongation follow remarkably well the changes in 
the size of the grain ; both falling rapidly as the 
grain increas »s, and the reduction diminishing more 
rapidly than the elongation. ‘The size of grain does 
not by any means so much affect the tensile strength. 
The fall of that line is very gentle. The grain in- 
creasing from 35 to 221 square millimetres, i.c., 
sixfold, the corresponding decrease of tensile 
strength is only about 10,000 Ib. 

He concluded that the results obtained show 
that there is a constant relation between the size of 
the grains and the properties of the metal. They 
constituts, however, cule the first step toward an 


extensive series of experiments; but they have 
already given much useful information, and thrown 
much light on the way steel is affected by heat 
treatment. 








The next day the metallurgists again discussed 
steel, especially its manufacture. The Bessemer 
process in Sweden was related by Professor Acker- 
mann, of Stockholm, and the open-hearth process 
in the United States was presented by H. H. 
Campbell, of Steelton, Pennsylvania. The same 
day the mining engineers considered ‘‘ The Bertha 
Zinc Mines,” by W. H. Case ; ‘‘ Handling of Large 
Quantities of Iron Ore,” by John Birkinbine ; the 
discussion was largely as to the use of the steam 
shovel in stripping and handling ore ; ‘‘ Improve- 
ments in Ore Dressing,” by O. Bilharz, Germany ; 
in the discussion of which the Luhrig system of coal- 
washing plant employed in Europe was described ; 
‘*An Improved Hanging Compass,” by G. R. 
Johnson ; and ‘ Electricity in Mining,” by F. O. 
Blackwell. 

The compass being novel and interesting, we give 
the description almost in full. A is the compass 
swung in gimbals, as in the usual form of the in- 
strument ; B and B! are two small levels, sunk 
into the bottom of the compass-box, one on the 
N.-S. and the other on the E.-W. line. With 


these the instrument can be levelled perfectly. 
Outside levels would have interfered with the 
gimbals. 
tern. 


The folding sights are of the usual pat- 
In surveying in the chutes these are never 
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HEAD OF a STAFF 


raised, unless the line of sight is near the mag- 
netic meridian. D isa plate into which the cap E 
of the Jacob’s staff screws. This departure from 
the usual form of Jacob's staff-heads, in which the 
instrument turns on a spindle, the prolongation of 
the ball of the ball-and-socket joint, was occasioned 
by the necessity of having an easily portable in- 
strument. The socket for the usual spindle would 
have made the carrying case much too bulky. The 
compass having been made fast to the head, re- 
volves on the centre F, the head E turning with 
the instrument. In surveying the levels, the 
screws G and G! are loosened, and the compass is 
taken out of the gimbals. It isthen used with the 
Jacob’s staff, as in the ordinary form of the instru- 
ment. With the arrangement above described, 
which entails the carriage of only one extra piece 
(the Jacob's staff), the levels can be surveyed in 
about one-half the time formerly occupied, and the 
portability of the instrument is not affected. Also 
better speed can be made in the chutes, as the 
slight extra weight, especially that of the plate D, 
makes the compass much steadier on the cord. 


(To be continued.) 





THE DEVELOPMENT OF SOUTH 
AFRICAN RAILWAYS. 
(Continued from page 295.) 

Tue lines projected in 1879 were to extend from 
Durban northwards to Pietermaritzburg, and thence 
to Ladysmith and to the Free State border near 
Harrysmith, with a branch to Newcastle and 
Charlestown to serve the Transvaal border and the 
1ich coalmining district in the neighbourhood of 
Newcastle. A second line was to start from Durban 
for the north-east frontier, passing through Verulam, 
and a third line along the coast to Tsipingo. For 
the first sections of these lines, that is, to Pieter- 








maritzburg (70 miles), Verulam (20 miles), and 
Tsipingo (12 miles), a sum of 899,037/. was voted 
and appropriated. This first portion amounted in 
length to about 99 miles, and was opened for traffic 
in 1884, and to Ladysmith, an additional 91 miles, 
in 1886. At this point the line bifurcated, one 
branch diverging towards the Orange Free State and 
Harrysmith and the Transvaal border, and the coal 
districts near Newcastle and Dundee. Twelve 
miles beyond Ladysmith the main coal branch to 
Dundee and coal station (48 miles) was started at 
Biggarsberg Junction. Although these extensions 
were pushed on fairly actively, neither objective 
was reached inthe period of which we are speaking, 
1877 to 1887. It was unfortunate that Natalshould 
have been deprived of the legitimate advantages 
due to her geographical position for so many years, 
while the Cape was making hay while the sun shone 
so brightly. 

In 1881 an attempt was made to start a new era 
of railway development in the Cape Colony by 
passing the Grahamstown and Port Alfred Rail- 
way Act. The idea was to revert to the original 
principle of building railways through private 
companies with State aid, but the effectual and 
reasonable assistance of a guarantee of interest on 
capital was unfortunately abandoned for the more 
questionable policy of a subvention. The results 
have been such as to discredit and discourage a 
most praiseworthy attempt to supplement and 
complete the large railway undertakings which, 
under the circumstances of long distances and 
sparse populations, called for and warranted direct 
Government intervention tosecuretheir timely carry- 
ing out, by smaller ones in which Government was 
but indiractly interested, and were therefore more 
legitimately within the scope and means of private 
enterprise, more especially asthey would passthrough 
the more settled and populous and more directly 
remunerative districts of the colony. The Grahams- 
town and Port Alfred Railway concession, with a 
subvention of 50,0001., was taken up by an 
English company, the first sod was cut in October, 
1881, and the first 30 miles (from Port Alfred 
towards Grahamstown) were opened for traffic in 
December, 1883, and the remaining 13 miles be- 
fore the end of 1884, at a cost of 380,000/., or 
88371. a mile. This line, however, owing to the 
local depression in agriculture and the disasters 
in ostrich farming, was not long in getting into 
financial difficulties, and passed into the hands of 
a receiver, and was worked by a local committee 
to prevent its being entirely shut up. The Govern- 
ment was asked to take it over, and a Government 
engineer was sent to inspect it, and estimated its 
value at 51,000/. in 1890. So this line, which pro- 
mised so fairly in the inception, and which might 
have, with a guarantee instead of a subsidy, tided 
over the period of local depression, has been 
irretrievably wrecked before it had _ time 
to stand fairly on its legs. In 1882 an Act 
was passed authorising valuable concessions of 
land for the construction of a railway from the 
neighbourhood of Tuivani (Stormberg) to the 
Tudwe coalfields, the subvention being 1000 
acres of coal-bearing land, and either 50,000/., or 
25,000 more acres of other land near the railway and 
25,0001. This concession was taken up by a com- 
pany of King William’s Town and East London 
merchants, but from that day to this has never 
been carried out. In 1883 an Act was passed giving 
a concessicn for a line from Worcester to Ashton 
(Montague) in the Western Province, together with 
a subvention of 50,000/., in addition to a sum 
amounting to the total custom dues on the materials 
for its construction. This was taken up by an 
English company, entitled the Cape Central Rail- 
way Company, Limited, and the works were com- 
menced in September, 1884, and the line (42 miles 
in length) was opened for traftic in the middle of 
1887 ; but in 1889 the line got into difficulties, and 
negotiations are still on foot for cession to Govern- 
ment. The next railway system initiated during 
the second railway period which we have been con- 
sidering was the one connected with Delagoa Bay, 
and the history of the Portuguese portion of this 
undertaking is probably without parallel in the 
annals of concessions. 

Delagoa Bay, in the first place, as a harbour is 
as good as, if not better than, any other on the South 
African coast ; it is also, in respect to the Transvaal, 
as conveniently placed as Durban; but, in respect to 
the former, it possesses the conspicuous advantage 
of belonging to a nation which would be open to 
coercion in a way no British colony could ever be. 
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The development and perfecting of the outlets to 
the Transvaal through the British colonies has been Care GovernMENT Raiiwars, 1892. 
entirely due to the initiative of those colonies, and i me ame 
more or less in despite of the wishes of both Dutch | Mike Average Cost per! —motal Cost. 


Republics. A convention was signed between the 
Transvaal and Portugal in December, 1875, by 
which the respective Governments were to promote 
railway communication between Pretoria and 
Lorenzo Marques, the advantages to be offered by 
both Governments being somewhat similar, includ- 
ing a subvention of half the cost of the line, free 
entry of all railway materials for fifteen years, and 
all Government land required for the railway 
gratis. The Transvaal proceeded at once, in 1876, 
to raise a loan for this purpose of 300,000l. in 
Holland, and it was partially subscribed, but the 
Portuguese Government, with whom the matter was 
not of the same importance. and who wished to 
avoid having to give a subsidy, allowed the matter 
to quietly slumber. The particulars of the railway 
on which the convention was based were the follow- 
ing—Ilst section: Lorenzo Marques to Transvaal 
border, 563 miles, estimated at 6,500/. a mile. 2nd 
section : Border to Top of Drakensberg Mountains, 
142 miles, estimated at 11,5001. a mile; this was 
re-surveyed and considerably cheapened on con- 
struction. 3rd section, to Pretoria, 80 miles, esti- 
mated at 6,750]. a mile; this third section was to 
be omitted at first, and the traffic worked by ox 
wagon. Towards the end of 1883, however, it be- 
came apparent that there would be a gold boom in 
the Transvaal, and this brought the question of the 
Delagoa Bay Railway once more to the front. The 
prospects of this railway in view of this boom were 
so alluring, that the Portuguese Government were 
able to get the concession (signed December 14, 
1883) for their portion of the line taken up bya 
British company without a subvention on the basis 
of the Portuguese Government plans from Lorenzo 
Marques to the supposed frontier line at the 81.970 
kilometre. The terms of the concession were briefly 
the following: Construction to be completed within 
three years of approval of plans ; company to fix their 
own scale of rates ; plans to be presented within 
140 days, and works commenced as soon after as 
possible ; Government to grant no competing conces- 
sion within 100 kilometreson each side of line. This 
concession was viewed with extreme disfavour by 
the Transvaal, who feared that the outlet they had 
hoped to control was falling into British hands, and 
was likely to become just as objectionable to them 
in respect to rates as the colonial ones. Pressure 
was brought to bear on the Portuguese Government, 
and two memoranda in respect to the railway con- 
vention, dated May 16 and 17, 1884, were signed 
between the two Governments. The former 
appeared in the Portuguese White Book for 1885, 
but the second was not divulged till May, 1889, 
incidentally on a debate in the Portuguese Cortes. 
The published memorandum bound the Portu- 
guese Government to use their best oflices to induce 
the company to grant a favourable scale of rates 
for the Transvaal traftic. The secret memorandum 
bound them, in the event of the company being 
obstinate, to give the Transvaal leave to themselves 
build a tramway from their border to Lorenzo 
Marques to carry the materials for the construction 
of their lines, and in certain events to work pas- 
senger and goods traffic over it. To strengthen the 
hands of the Portuguese Government as against 
the company, the Transvaal also raised the question 
of the position of their frontier, declining to accept 
the delimitation made previously by the Portuguese 
engineers, according to which the railway terminus 
had been fixed on the plans attached to the railway 
contract. Rumours of the secret memorandum 
which leaked out through Holland seriously ham- 
pered the Delagoa Bay Railway Company in raising 
their capital, and delays occurred. The plans 
were not presented before 200 days, nor approved 
till June, 1884, and no work having been begun by 
December, 1885, an extension of one year’s time 
was granted, subject to works being commenced 
not later than June, 1886. But the company was 
not ina position to commence even by that date, and 
the Transvaal becoming impatient, the Portuguese 
Government commenced the works themselves. 
These were taken over in March, 1887, and the 
company pushed on the construction on their own 
account from that time. In June of that year the 
question of the terminus of the line, that is, the 
position of the frontier, was brought forward prac- 
tically, it having been agreed between the Trans- 
vaal and Portugal that its position lay 8 kilometres 
further inland than was shown on the railway 
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plans. The Portuguese Government thereupon, 
in despite of the railway company’s protest, in June, 
1887, sent their engineers to survey and mark out 
this additional portion. In December, 1887, the line 
was opened for traftic to the 81.970 kilometre, the 
point indicated by the original plansas the Transvaal 
frontier. The Portuguese Government thereupon 
declared thatthe company had not complied with the 
terms of theirconcession, and informed them that the 
line on the original plans was incomplete, and that 
the frontier was at the Incomati Poort, where the 
Transvaal Railway would end, and that they must 
extend to that point. The company demurred, 
stating that all their undertaking and contracts 
were based on the original plan being correct, and 
that they objected to extending their line to what 
was, for aught they knew, foreign territory. This 
dispute led to diplomatic intervention on the part 
of Great Britain and the United States in favour 
of the company, but the Portuguese Government 
would not yield, and on October 24, 1889, a decree 
was issued informing the company that they must 
complete their surveys and extend the line to the 
new terminus (600 ft. above sea level) in eight 
months, or their concession would] be forfeited and 
the line confiscated. The company protested that 
the rainy season (October to May) would prevent 
them from surveying or carrying out the works, and 
that, therefore, the eight months were too short to 
comply with the Government order, but they would 
do what they could, and they commenced work 
in May, 1889, on an additional 3 kilometres of 
line, and this notwithstanding that some 12 kilo- 
metres of their open line had been partially 
destroyed in January by floods. Further diplo- 
matic intervention with a view to obtaining an ex- 
tension of time took place, but this did not prevent 
the issue of a decree on June 25 to seize the line, 
and the actual seizure by force of the company’s 
works took place on the 29th. Further diplo- 
matic action supervened, and proposals were made 
to meet the tariff question by the Portuguese 
Government giving a guarantee of interest on the 
company surrendering their right to fix the tolls, 
but the Government would not give a guarantee on 
more than 500,000/. capital, so this attempt also 
fell through. The Government then proceeded to 
sell the line by public auction, and the whole 
matter was finally referred to international arbitra- 
tion, with results which have not yet been made 
public. There is, however, little doubt that this 
added one more notable example of the list of 
failures of railway enterprise in private hands in 
South Africa ; and without reflecting at all upon 
the behaviour of the Portuguese Government, 
there is no doubt that its action was entirely due 
to its being placed in the ugly predicament of 
being ‘‘ ’twixt the devil and the deep blue sea.” 

In 1879 a concession was very nearly obtained 
from the Free State Government for a line from 
the Orange River near Colesberg to Jagersfontein, 
with a branch to Bloemfontein. One vote in the 
Free State House of Assembly lost the concession. 
The Government of the Cape offered the Free State 
exemption from customs duties on all railway 
material used for their lines if they would construct 
a system connecting their principal centres of com- 
merce with the ends of the colonial lines at Coles- 
berg and Aliwal North ; but this was not at that 


Total cost, 19,365,632/. 8s, 9d. Amount authorised, 20} millions. 

time, and for ten years afterwards, accepted. In 
1885-86 overtures were made by private companies 
to the Free State Government to undertake exten- 
sions of the Cape railway systems into their terri- 
tory, but these also met with no success. Jealousy 
of the extension of British influence, population, 
and capital were the main obstacles against which 
the necessity for modern conveniences of transit 
had to contend, and the battle was for years a 
drawn battle. The two inland republics turned a 
deaf ear for years to the overtures of both colonies, 
who were practically competing the whole time for 
the service of the gold fields in the very reasonable 
hope that by so doing they would materially aid the 
financial prospects of the Delagoa Bay route, 
which was to a much larger extent through their 
own territory, and whose outlet was in the posses- 
sion of a foreign Government which they hoped to 
influence and control in a way they could never ex- 
pect to do their British colonial neighbours. They 
also possibly hoped to obtain an outlet to the sea of 
their own, through which they would have infinitely 
preferred to conduct their commerce, and finally 
acceded to the Cape proposals in despair at the 
delay which their legitimate aspirations encountered 
on all sides. A convention for the extension of 
the Cape railway system to the Orange Free State 
was entered into in the early part of 1889, and this 
was supplemented in December, 1890, by a customs 
union, including British Bechuanaland. This wasthe 
effective commencement of the third period of rail- 
way enterprise in South Africa; but, as the nego- 
tions were most actively carried out for several 
years previously, the assumed date of 1887 is fairly 
correct. The above convention was followed in 
January, 1890, by one between the South African 
Company and the Governments of the Cape and 
British Bechuanaland for the extension of the 
Kimberley line to Vryburg and Mafeking, the first 
instalment of the through line to Khama, Matebele, 
and Mashonaland, or, in other words, the South 
African Company’s territories. This convention 
arranged for a land contribution of 12,000 square 
miles from British Bechuanaland, and the loan of 
the Cape Government credit to raise the money 
for the undertaking. The Cape Government Rail- 
way Department carried out these extensions, and 
they were almost wholly done departmentally and 
by the small sub-contract system, and as the 
country was particularly easy, the work proceeded 
with great rapidity. The first line commenced was 
from Colesburg to Norval’s Point (23.30 miles), 
where a new bridge of twelve spans of 130 ft.— 
total length 1626 ft.—was to be erected. Surveys 
commenced and rails were laid by October, 1889, 
the old bridge nearer Colesburg being in this case 
not utilised. A temporary bridge, 6.25 ft. above 
low water, with 1 in 40 approaches, to convey rail- 
way material across, was erected in October; the 
floods, however, rendered this useless from the end 
of that month to Christmas, but it proved of good 
service through 1890 till November, when it was 
finally given up, to be removed when the floods per- 
mitted. The Bloemfontein line from Norval’s 
Point, 121 miles in length, was commenced in 
August, 1889, with ruling gradients of 1 in 80 and 
curves of 10 chains radius, and was completed and 
opened for traffic in December, 1890, at a cost of 








829,848/., or 58587. per mile. The extension in 
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PRESSED STEEL CAR AND TRUCK FRAMES: COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE FOX SOLID PRESSED STEEL COMPANY, JOLIET, ILL, U.S.A. 


(For Description, see Page 328.) 
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Bechuanaland, 1264 miles in length, was carried of 1890 the survey of the extension from Bloem- 
out semi-departmentally, and the buildings, &c., fontein to Vilpen’s Drift on the Vaal River (212 
were entirely of wood and iron, and inferior to the| miles in length) was commenced. Construction 
other lines, but the speed of its construction and | was begun in January, 1891, plate-laying in May, 
opening was phenomenal, as it included two large | and the whole line in the following May, 1892, the 
bridges, one over the Vaal at Fourteen Streams | 212 miles being completed in 164 months. The 
and one over the Hartz. Here temporary bridges | survey on the Bethulie junction line from Burgers- 
were erected to open the line, but the permanent | dorp (eastern system) to Springfontein on the mid- 
ones replacing them were completed in 1891. This|land extension to Bloemfontein (66.70 miles in 
line cost 730,769/., or 58401. per mile. At the end | length), passing over the Orange River at Bethulie, 


'was begun in February, 1890, completed in 
| August, and the earthwork by the end of the year, 
/and it was open for trafic about the same date as 
the extension to the Vaal River, at a cost of about 
580,000/., or 86587. per mile.“ This is expected to 
enable East London to make full use of her 
| geographical position in competition with the Natal 
| railways, and it must be confessed that the former 
| apparently requires all the help that can be afforded 
| her to make up for much leeway in the past. In 
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at present contemplated, will consist of the follow- 
ing: 


Partly Opened 
and under 
Construction. 
Main line—Orange Free State border Miles. 
to Portuguese border, vid Pretoria ... 344 
Branches from Johannesberg, &c. 
(completed)... - sex is 60 
Branchesto Barberton, &c. (completed) 40 
ms Marahastad (contemplated) 175 
Total ... 619 


Of these 444 miles will be completed in 1893. _ 

We come to the latest, though not least, im- 
portant system in South Africa, situated in Portu- 
guese territory, known as the Pungwé-Massi Kesse 
or Beira Railway. Immediately Mashonaland was 
opened up to British influence by the efforts of the 
South African Chartered Company, it became evident 
that an outlet to the sea must be found closer than 
any of the colonial routes, but which would unfortu- 
nately have to pass through the territory of a foreign 
Power by no means friendly to British influence. 

By November, 1891, four routes had been pro- 
spected to the interior from this part of the eastern 
coast. The one selected runs from a point opposite 
Lukambaio, on the Pungwé River (12 miles above 
Beira, and 60 miles from the mouth of the river), 
the river being navigable for vessels up to 20 ft. 
draught up to this point (Nueves Ferreira). The 
line which has been selected goes from Nueves 
Ferreira to Jobo (River Busi, 12 miles), through 
Meforga and Gomani to Massi Kesse (Mashona 
frontier), under 200 miles in length. The gradients 
will be seldom over 1 in 100 for the first 150 miles ; 
the longest span bridge will be 80 metres, over the 
Banduri, the next longest being three of 50 metres. 
Near Massi Kesse the gradients will be 1 in 40, 
an la tunnel of one mile in length will probably be 
necessary. The Fort Salisbury branch would start 
from Munesse, east of Massi Kesse. The saving in 
distance by this route to Fort Salisbury would be 
1000 miles in distance, time two-thirds of present, 
and reduce cost to one-third actual. The company 
was approved by the Portuguese Government in 
February, 1892, and made a first issue of 250,000/. 
debentures last October. The works on a first sec- 
tion of 75 miles from Nueves Ferreira, estimated to 
cost 225,0001. (or 30001. per mile), were commenced 
about the same date under contract by a British 
contractor, and are proceeding satisfactorily, so 
that this section should be opened by the middle 
of this year. The only matter to be regretted with 
respect to this, the last-born of the South African 
railways, is the gauge, 2 ft., but there seems to be 
some prospect of this being increased to the stan- 
dard South African gauge before the construction 
is even completed. 

(To be continued. ) 





HERBERT'S CAPSTAN LATHES. 

Ovr illustrations on page 322 represent a type 
of capstan lathes manufactured by Mr. Alfred Her- 
bert, engineer, Coventry. These lathes are all 
made on the interchangeable system, and are so 
arranged that they can be supplied either in their 
simplest or most complete forms without any altera- 
tion to the patterns. This is well shown by our en- 
gravings, where Fig. 1 represents the lathe with 
simply a plain hollow spindle, plain cut-off rest, 
and a capstan rotated by hand. In Fig. 2 the 
same lathe is shown, fitted with a capstan rotatin 
automatically, an alternative wormwheel feed which 
can be thrown in and out of gear instantaneously, 
a sliding cut-off rest, and an automatic chuck and feed 
motioa, by means of which the stock isadvanced with- 
out stopping the machine. As will be seen, the lathe 
is well adapted for producing all descriptions of repeti- 
tion work. Special care has been devoted to securing 
the rigidity of the machice, and in arranging its various 
handles as conveniently as possible for the attendant. 
The end thrust is taken up on a cast-steel ball bearing. 
The spindles are ground true on dead centres and run 
in bronze bearings. The cut-off rests have double 
adjustable stops, and are fitted with wedge adjustments 
for the tools. The capstan has an adjustable conical 
hardened bearing, and is fitted with an independent 
locking lever, enabling the capstan block to be 
clamped absolutely solid when doing heavy cutting. 
The locking ring is of steel, hardened and ground, 
whilst the locking bolt, which is also hardened, is 
fitted in a long slide with adjustments for wear. The 
mechanism is, moreover, completely covered and pro- 
tected from dirt. The capstan slide is operated by a 
machine cut steel rack and pinion, the latter being cut 
solid on its shaft. The lathes, we may add, are built 
in three sizes—viz., 5-in., 6-in., and $}-in. centres, and 
take bars up to 24 iv. in diameter, 





FOX’S PRESSED STEEL FRAMES. 

THE great success that has attended the Leeds 
works of Messrs. Samson Fox and Co., induced the 
tirm to establish large works in the United States, so 
long ago as 1889, for the manufacture of pressed con- 
structive steel, for which they had already earned a 
high reputation. The American firm trade under the 
name of the Fox Solid Pressed Steel Company, with 
offices in New York and Chicago. The works are at 
Joliet, Illinois, about 40 miles from Chicago; they 
employ some 400 men, and turn out about 80 car 
trucks, besides other work, per day. It is satisfactory 
to note that all the heavy machinery in the works was 
made in England, and is in all respects similar to that 
used by the Leeds Forge Company, of Leeds. We 
may mention that the hydraulic pumping plant 


was supplied by Messrs. Tannett, Walker, and Co., of 





showing this exhibit, which takes a second or third 
place amongst the exhibits of the steel manufacturers 
of America at the World’s Fair. The two steel flat 
cars, one of which is illustrated on page 326, which 
have been built for carrying loads of 100,000 lb. of pig 
iron, have attracted much attention amongst railroad 
men in the States, from the fact of the essential de- 
parture from ordinary methods in the construction of 
the framing, which consists of the Fox pressed steel 
frameplates strongly riveted together, and combining 
simplicity, lightness, and strength in a remarkable 
degree. Each of these cars is mounted upon the Fox 
pressed steel freight car truck, which has met with 
such success that it is now in use upon upwards of 
seventy roads in the United States, amongst them the 
New York Central, which has over 3000 of them now 
in regular service. The form of this truck or bogie is 
well shown by the reproduction of the photographs on 













































































































































































Leeds, and the boilers by the Leeds Forge Company. 


g| This firm does not make any exhibit at Chicago, 


but the Joliet Company have a very fine display in 
the American section of the Transportation Exhibits 
Building. It is located opposite the Pullman train, 
and covers about 1500 square feet. The exhibit con- 
sists of a selection of the specialities of the firm, prin- 
cipally consisting of Fox pressed steel trucks, steel 
car frames, passenger car trucks, and an assortment of 
various articles press forged and shaped, for railway 
and other purposes. The Fox Solid Pressed Steel 
Company own the largest hydraulic forging plant at 
present in the United States, one of their presses 
having a table 26 ft. long by 11 ft. wide, capable of 
exerting an aggregate total pressure of 3000 tons. 
The works are equipped with the most modern and 
improved hydraulic appliances for working steel plate 
into the many forms in which it is used for patent 
freight and passenger car trucks, &c., and the success 
which has attended the introduction of this system 
has been such that further extensions are in progress 
for the purpose of developing the business of building 
steel car frames for various types of American 
rolling stock. A number of examples of this system 
have been at various times referred to in ENGINEERUNG, 
principally in connection with the use made of the 
system on English railways ; and we have the oppor- 
tunity of producing for the first time the illustrations 








page 326 ; it is of the rigid bolster type, having springs 
over the axle-boxes, and primarily consists of four main 
parts which are strongly riveted together. The pressed 
steel passenger trucks have been in use on the Pennsyl- 
vania Railroad with complete success for the past two 
years; and a number of other types of trucks are in 
course of construction for various forms of service. 
There is also exhibited one of a large number of still- 
heads, 84 in. in diameter by {in. thick, dished 
21 in. deep; these plates are made at one heat by 
hydraulic pressure between suitably formed dies. 
Another excellent form of pressed steel work is in the 
locomotive front end plate, which consists of flanged 
plates, and replaces the ordinary method of cast end 
used in American locomotive practice ; we understand 
a very large number of these patent locomotive front 
end plates have been fitted during the past year. 
Some miscellaneous examples of pressed steel work in 
the shape of truck bolsters, centre plates, cylinder 
casings, &c., are well worthy of examination, as show- 
ing what is possible to be done by a suitable use of the 
Fox process. 

The Leeds Forge Company, at Leeds, who are the 
users of the same system in this country, have re- 
cently made considerable development in their 
methods, principally for colonial railway work ; 
the system is also steadily meeting with continued 
favour upon English roads, and they are now making 
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underframes for passenger cars for the South-Eastern 
Railway ; several hundred passenger cars on the 
London and South-Western Railway are equipped 
with pressed steel car trucks, and a very large number 
of pressed steel frames for goods wagons are now in 
use in England. 

The illustrations on page 328 show clearly the con- 
struction of a standard four-wheel truck (New York 
Central and Hudson River Railroad), as made by the 
Fox Pressed Steel Company, of Joliet. We may add 
in conclusion that the manufacture of trucks for street 
railway cars is a speciality of the Fox Company, no 
less than 6000 of them being in use. Examples of 
such trucks are shown in place in the Transportation 
Building by the McGuire Manufacturing Company, of 
Chicago. 








THE “NIAGARA” PULVERISER. 

WE illustrate on page 323 the Niagara pulverising 
mill, as designed and manufactured by Messrs. Coward 
and Ihlee, Railway-place, Bath. The mill generally 
consists of a drum, inside of which revolves an edge 
runner operated by a shaft carried on two outside 
bearings. Round the inside of the drum is a series of 
buckets, into which the material passes after being 
milled, and when the contents fall from the buckets at 
the turning of the drum the finer particles are drawn 
by an exhaust fan into a stive-room, while the coarser 
material falls again to the track of the edge runner. 
Figs. 1 to 6 show the general arrangements of a mill 
of 8 ft. internal diameter, while the engravings, Figs. 7 
and 8, are from photographs of a 72-in. mill destined for 
use abroad in the treatment of basic slag. Fig. 8 shows 
the bedplate and driving gear, the crushing drum 
being removed. The drum, as shown on Fig. 7, re- 
volves at a speed of about 30 revolutions per minute 
upon the four friction rolls of equal size, a path being 
formed on the rolls. The friction-roll shafts are all 
of steel, and fitted with white metal bearings adjust- 
able to take up the wear, which, owing to the slow 
speed, is very slight. The edge runner, which is 
shown on section Fig. 4, weighs about 2 tons in the 
72-in. mill, and in addition is weighted by a spring, 
as shown. It is made up of three parts (Figs. 5 and 
6), one disc with a heavy boss keyed to the shaft, and 
the second disc passing over the boss with a sleeve. 
Both are conical on the periphery (inwards), and when 
held together by four bolts they clamp the chilled iron 
ring. This ring, which is really the crushing edge, 
can therefore be replaced at any time with the minimum 
oftrouble. The edge runner, of course, is driven by cen- 
trifugal force, and the wear of the crushing path is pro- 
vided for by its being made up of twelve chilled cast- 
iron segments laid into the drum and held in position by 
one wedge piece (Fig. 4), so that here also little fitting 
or skilled labour is required for placing a new path in 
position. The material is fed through a hopper fitted 
to the front cover-plate into the leading side of the 
edge roller, by which it is crushed. It accumulates 
in the rear of the edge runner, and is picked up by the 
series of buckets on the inside of the drum, and from 
them showered as shown in Fig. 4. The small par- 
ticles are drawn by the air current induced by a fan, 
while the heavier particles drop again in front of the 
edge runner. The position of the fan is shown on 
Fig. 1, while the arrangement of discharge into stive- 
room is seen on Fig. 3. Across the connecting chamber 
are arranged five worm conveyors, and it is scarcely 
necessary to explain the principle upon which the air 
current secures a distribution into these conveyors of 
the particles according to their specific gravity 





CLUB RAILROAD CAR. 

Tue rapid growth of American cities, like that of 
crowded centres in this country, has had the effect of 
causing business men to take up their residences in 
the country at a greater or less distance from their 
town offices. In the United States, where distances 
are less respected than they are here, colonies of 
suburban residences abound, so far away that the 
heads of families have but little opportunity of en- 
joying them, except on Sundays or holidays. The 
daily journey to and from their places of business may 
occupy an hour or even two, and it is desirable that 
this considerable portion of each day should be passed 
as agreeably as possible. It naturally happens that 
friends and neighbours in these suburban colonies 
should travel backwards and forwards together, and 
should even look to occupy the same car on the out- 
ward and home journeys. Latterly it was sug- 
gested that it would be more pleasant to retain 
a special car, and out of this idea grew that of 
the railroad club car, which rapidly found favour, 
and of which many examples are to be found 
in service to-day. Sucha car we illustrate on page 
327 ; it is built by Messrs. Harlan and Hollinsworth, 
of Wilmington, Delaware, and is shown by them in 
the Transportation Building of the Columbian Expo- 
sition. It is intended for service on the Central Rail- 
road of New Jersey, and will run between Plainfield 
and Jersey City. The members of the club controlling 


this car pay an annual subscription, in addition to the 
ordinary fares, the railroad company providing the 
car and attendants. The length of the caris 71 ft. 6 in. 
over frames, and the width 10 ft. ; it is carried on two 
six-wheeled trucks, the rigid wheelbase being 10 ft. ; 
our illustration shows clearly the arrangement of 
frames and framing, and it will be noticed that the 
side frames are very strongly braced. As for the 
arrangement of the car, it will be seen that it is 
divided into two compartments, for smokers and non- 
smokers, and that at one end there is a commodious 
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lavatory. There is a couch in each compartment, but 
otherwise the seats are luxurious chairs, on one side 
grouped in fours and separated by tables, which are 
not entirely innocent of cards and other means of pass- 
ing time, which may sometimes drag slowly, even in 
such a vehicle. Cupboards are formed between the 
windows for the use of members, and light refresh- 
ments can be obtained when travelling. In every 
detail completeness and luxury are apparent, and the 
club car, which bids fair to become a railway institu- 
tion in America, is a distinct advance on the Pullman 
drawing-room car for those persons who desire ex- 
clusiveness and are willing to pay for it. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 5. 

Last Saturday the Thomas Iron Company reduced 
quotations on foundry irons 25 cents per ton. This 
week other producers are pursuing the same course, 
making No. 1 14.50 dols., and No. 2 13.50 dols.—the 
lowest quotations for standard brands for years. Pro- 
duction is being restricted rather than increased. Un- 
favourable reports are being received from western 
centres. Buyers are holding off, awaiting further 
— unfavourable developments. The American 
ron and Steel Association has presented a memorial 
to the Ways and Means Committee, arguing against 
any further tariff reductions at present. General 
apathy exists throughout the furnace and mill inte- 
rests, and in iron and steel works generally. There 
is no disposition to place orders for future delivery, 
even at the present exceptionally favourable prices. 
Bar mills are working irregularly. Plate and struc- 
tural mills are booking no new orders. Steel rails 
are quoted at 29 dols.; none selling. A reaction must 
soon arouse buyers, but manufacturers are prepared to 
take advantage of the first improvement to make 
better terms, Locomotive builders report a general 
falling off in orders. The cancellation of orders is 
quite general in all branches of industry. The finan- 
cial question is still puzzling the Senate, and until the 
business interests can see their way to a certain and 
early solution of it, business will continue in its present 
sluggish condition. 








NOTES FROM THE SOUTH-WEST. 

Pollution of the Yeo.—Threatened by the Sherborne 
Rural Sanitary Authority with an action at law for 

luting the Yeo with the sewage of Milborne Port, the 

incanton Rural Sanitary Authority adopted a scheme, 
of which the Local Government Board fad expressed 
approval, for the removal from the river of the effluent 
sewage from the tanks which had been the cause of the 
alleged nuisance. Under this scheme, the liquid is to be 
carried over the river and distributed upon a wide expanse 
of land, a sewage farm being thus created. The works, 
which are to cost a sum approaching 1000/., are now 
nearly completed. In its desire to avoid litigation with 
the Sherborne Sanitary Authority, Wincanton, by 
removing the effluent from the river, has incurred, how- 
ever, the risk of a lawsuit with the trustees of the estate 
of Mr. Wingfield Digby, M.P. At the last meeting of 
the Wincanton Sanitary Authority a letter was read from 
Messrs. Kawlence and Squarey, the agents of the estate, 
stating : ‘‘ Wearesurprised to find that the Milborne Port 
Sewage Works are in progress under a scheme which will 
apparently deprive the Goathill Mill of all the effluent 
water, which, during the summer months especially, forms 
a large percentage of the available supply. Mr. Digby 
would be extremely sorry to have to Tike any adverse 


action in the matter; but he has no alternative but to 
bring the matter before his trustees, as obviously if he 
allowed the matter to pass he would be liable to impeach- 





ment for waste.” 





Cardif.—In consequence of the return of the South 

ales miners to their work, every tip at Cardiff, Penarth, 
and Barry has been fully employed during the last few 
days. A large fleet of steamers and sailing vessels, which 
had been waiting for coal, is now thinning off, and it is 
expected that matters will resume their normal appear- 
ance in about a week. The best steam coal has been 
making 16s. to 17s. per ton, while secondary qualities 
have brought 14s. to 15s. perton. As regards household 
coal, No. 3 Rhondda large has made 15s. 6d. per ton. 
Coke has been in good demand at from 18s. to 24s. per 
ton, according to quality. The iron ore trade has re- 
mained quiet. The manufactured iron and steel trades 
have presented scarcely any new feature. A better 
demand has prevailed for tinplate bars. 


Bournemouth.—Bournemouth promenade pier is to be 
lengthened 130 ft. to meet the requirements of greatly 
increased steamer traffic, 


The “‘Cambrian.”—The Cambrian, having been un- 
docked and moored head and stern, the machinery con- 
tractors, Messrs. Hawthorne, Leslie, and Co., tried her 
engines on Friday. The starboard engines went all 
right, but after a few revolutions the eccentric rings of 
the port engine broke. As the rings to replace the 
broken ones cannot be procured at Pembroke, it is ex- 
pected that the official trial of the engines, which was 
proposed to take place this week, will be postponed. 


Admiralty Inspection.—The Admiralty yacht Enchan- 
tress sailed from Portsmouth on Saturday for Pembroke, 
where she embarked on Wednesday the Lords of the Ad- 
miralty, who have commenced their annual inspection of 
the dockyards. The cruise is expected to last about a 
fortnight. 


The ‘* Holus” and the *‘ Spartan.”—The ®olus and the 
Spartan, cruisers, are to be taken in hand at once at 
Devonport, to have certain defects which have been 
reported since the termination of the autumn manceuvres 
made good. The repairs of both vessels are to be com- 
pleted in six weeks. 


South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in August were as 
follows: Cardiff—foreign, 301,768 tons ; coastwise, 66,974 
tons. Newport—foreign, 65,475 tons; coastwise, 42,835 
tons. Swansea—foreign, 73,971 tons; coastwise, 50,007 
tons. Llanelly—foreign, 11,164 tons; coastwise, 6725 
tons. It follows that the total shipments of the four 
ports in August were: Foreign, 452,378 tons; coast- 
wise, 166,541 tons. The shipmentsof iron and steel from 
the four ports in August were: Cardiff, 2335 tons; New- 
port, 1243 tons; Swansea, 124 tons ; Llanelly, 4 tons; 
total, 3706 tons. The shipments of coke were: Cardiff, 
3176 tons; Newport, 187 tons; Swansea, 395 tons; 
Llanelly, nil ; total, 3758 tons. The shipments of patent 
fuel were : Cardiff, 13,041 tons; Newport, 5528 tons ; Swan- 
sea, 31,512 tons; Llanelly, nid; total, 50,081 tons. The 
aggregate shipments of coal from the four principal Welsh 
ports in the eight months ending August 3lthis year were 
as follows: Cardiff, 7,413,249 tons; Newport, 2,988,916 
tons; Swansea, 1,029,975 tons; Llanelly, 117,025 tons ; 
total, 11,549,165 tons. The aggregate shipments of iron 
and steel from the four ports im the first eight months 
of this year were: Cardiff, 22,897 tons; Newport, 12,660 
tons; Swansea, 1150} tons ; Llanelly, 12 tons; total, 36,7194 
tons. The aggregate shipments of coke were: Cardiff, 
58,599 tons ; Newport, 3709 tons; Swansea, 20423 tons; 
Llanelly, nz; total, 64,3503 tons. The aggregate ship- 
ments of patent fuel were: Cardiff, 192,729 tons; New- 
port, 32,825 tons; Swansea, 216,631 tons; Llanelly, ni ; 
total, 442,185 tons. 


The ‘* Northumberland.” —The Northumberland line- 
of-battle ship, which is undergoing a refit at Devonport, 
was to have been out of the dockyard by December, but 
the date of her completion has been deferred until March, 
1894. The Lords of the Admiraity, in sanctioning the 
postponement, state that the ship must be completed 
during the present financial year, as they have no inten- 
tion to make provision for her in next year's Estimates. 
The total cost of the Northumberland’s present refit is 
estimated at 50,121/., of which 32, 821/. is to be expended 
during the current financial year. The delay in com- 
pleting the vessel is supposed to be due to the manner in 
which work has been pushed forward on the Bonaven- 
ture, the Astrea, the Hermione, and the Antelope, in 
order to get them completed for sea. 


Port Talbot.—Mr, Maconochie recently visited Port 
Talbot Docks, with a view to making surveys, &c., for 
their improvement. 


The Electric Light at Torquay.—The Torquay Town 
Council again considered, on ‘Tuesday, a propvsal to light 
the town by electricity. The electric lighting com- 
mittee reported the result of some correspondence between 
the town clerk and Mr. Trentham, electrical engineer. 
It appeared that the latter estimated the cost of the 
electric current at 6d. per unit, which was the same rate 
as gas at 4s. 5d. per 1000 cubic feet, or, when economised 
by turning out lights not actually required, 3s. per 1000 
cubic feet. Details were given as to the cost of the 
various systems suggested. Mr. Trentham maintained 
that the high-pressure system was the best for Torquay. 
The committee recommended that the town clerk should 
ascertain Mr. Trentham’s terms for preparing the neces- 
sary specifications and drawings for carrying out the 
scheme. The estimated cost of the works was 17,403/., 
and maintenance 3100/. per annum; the probable re- 
venue at 6d. per unit was set down at 3320/. per annum. 
The mayor moved the adoption of the report of the com- 
mittee; but, after discussion, the council decided to 
— the further consideration of the subject for six 
months, 
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Tue New York Central and Hudson River Railroad 
Company show a locomotive in the Transportation 
Building at Jackson Park, remarkable from the fact 
that in June last it made the journey from New York 
to Chicago in about 18 hours, thus inaugurating the 
new rapid service which has shortened the journey by 


about six hours. Locomotive 999 may be regarded 
as a type of the most advanced locomotive practice of 
the United States, and for this reason we propose to 
publish somewhat complete details and the specifica- 
tion of this engine. We commence the publication of 
the drawings above and on our two-page plate in the 
current issue, and shall delay giving particulars for 
the present. 





H.M.S. ‘* THESEUS.” 


Ovr illustrations on page 334 represent the first- 
class cruiser Theseus in course of construction at the 
works of the Thames Iron Company, at Blackwall, 
and the same vessel ready for launching. This cruiser 
is one of the fleet built under the Naval Defence Act. 
Of the type there were nine vessels, two of which, the 
Grafton and Theseus, were constructed at Blackwall. 
These vessels have been described in previous issues,* so 
that it is only necessary now to mention their chief fea- 
tures. The length is 360 ft., beam 60 ft., and ona mean 
draught of 23 ft. 9 in. the displacement is 7391 tons. 
The engines indicate 12,000 horse-power, and give 
the vessel a speed of 19} knots under forced draught. 
There is no side armour, but there is a protective deck 
right fore and aft, with an armoured breastwork of 6-in. 
steel protecting the engine cylinders.’ The arrange- 
ment of the deck is well shown in our illustration of 
the ship under construction. It has a maximum 
thickness of 5 in., where the greatest protection is 
required, tapering to 2 in. The 5-in. — are made up 
of two thicknesses of 1}-in. plates and one thickness of 
2h-in. plates. The deck beams areof one bulb, which, in 
the midship part, have a 9-in. vertical flange and 3}-in. 
horizontal flange, while in the forward and after parts 
the depth is7 in. There is a beam to every frame, as 
shown in the illustration, and the attachment of beam 
and frame is strengthened by gusset plates. The 
frames are of Z-section, 34in. by 6 in. by 3 in., the 
latter being the reverse flange. ‘he plating is 15 in. 
above the water line, the sheer strake being double, 
and 22.51b. below the water line, but the skin is 
doubled over the greater part of its area, all the bow 
being flush on the outside. The double bottom ex- 
tends over the whole of the machinery and magazine 


* See ENGINEERING, vol. liii., page 180; vol. lv., 
pages 200 and 912; and page 180 ante, 
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spaces. The inner keelplate is jj; in. and the outer 
8in. The vertical web is 4 in. in thickness, There 
are, as shown in the engraving, four longitudinals on 
each side of the keel. The main deck, which is of 
wood, has steel stringers about 3 ft. 3in. wide. The 
main and upper deck beams are of T-bulbs 8 in. deep 
and 5 in. horizontal flange amidships, and 7 in. for- 
ward and aft, but under the 9.2-in, guns they are 9 in. 
deep. The particulars of the vessel, her armament, 
engines, and equipment, were fully described in our 
previous article in our issue of August 11, on the 
occasion of the vessel being open for public inspection, 
and we content ourselves now by referring the reader to 
that and the other articles indicated. 





ENAMEL FoR Iron Castincs. — Messrs. Fletcher, 
Russell, and Co., Limited, Warrington, are introducing 
the ‘‘chimatto” enamel for coating iron castings, either in 
matt or dead surfaces. The colours and shades are endless 
in variety, and one of the principal properties is that the 
enamel is unchanged by red heat continued for long periods. 
It has been tried on little hand gas stoves for boiling 
kettles, and the lustre has not been affected, so that it is 
suitable for enamelling all kinds of stoves and grates, and 
only requires dusting or washing in the ordinary way 
like chinaware. The enamelling, too, applied to orna- 
mental railings would give very fine effects. Messrs. 
Fletcher have put down special plant for the production, 
and intend to exhibit specimens in their show-rooms at 
an early date. 


THE Late Mr. Tuomas WILLIAM Kennarp, C.E.— 
Many will learn with regret of the death of Mr. Thomas 
William Kennard, C.E., who passed away, after a short 
illness, on Sunday, the 10th inst., at his residence, Orchard 
House, Sunbury. Born in 1825, the second son of the late 
Mr. R. W. Kennard, M.P., he was educated for the profes- 
sion of engineering, and early took an active part in railway 
works in England. Amongst his works certainly the best 
known is the Crumlin Viaduct, a bridge 200 ft. high and 
1650 ft. long, constructed on the girder principle patented 
by Warren and Kennard. It is in ten spans resting upon 
iron piers, and was opened in 1857, when it was one of the 
most remarkable, and is still one of the most interesting, 
types of bridge-building in thecountry. It forms a con- 
necting link between Monmouth and Glamorgan shires 
in the chain of the Great Western Railway in Wales. 
Many other bridge works were undertaken in other 
parts of the world; the Crumlin Works, founded 
in 1854, being actively employed. In 1869 the sub- 
ject of our memoir left the management of the 
works to his brother, assisted 7 Mr. Maynard, their 
engineer, while he proceeded to America to lay out as 
peace yr! and superintend the construction of the 
Atlantic and Great Western Railway, and here he dis- 
played that resourceful energy which not only easily over- 
came difficulties, but quickened the ‘interest and industry 











of his staff and workmen. He also, in conjunction with 
the Marquis of Salamanca, designed and constructed a 
large number of viaducts and bridges in Spain and Italy. 
His kindness to his men and affable disposition generally 
made him greatly respected and esteemed. 





H.M. Barriesuip ‘f DevastatTion.”—The Devastation, 
after undergoing a thorough renovation and _ reconstruc- 
tion in hull, machinery, and armament at Portsmouth, 
underwent her eight hours’ steam trial under natural 
draught on Tuesday, the 12th inst. Her trim was 25 ft. 
forward and 26 ft. 84 in. aft. The average boiler pressure 
was 140 lb., and the mean vacuum was as high as 28.2 in. 
starboard and 284 in. port. With 94.4 and 93.2 revolu- 
tions the engines developed an indicated horse-power of 
3139 and 2861, givirg a collective mean power of 6000 
horses, or, in other words, 500 beyond the contract. The 
mean air pressure in the stokeholds was 4 in., and the 
coal consumption 1.8 lb. per horse-power per hour. 
The speed obtained was 13.25 knots, as taken by patent 
log. The trial was satisfactory, though the speed was 
slightly under the estimate. The rehabilitation of the 
earliest of our sea-going mastless turret ships, built in 
1869-72, must be regarded as a noteworthy naval event. 
The central internal portion of the hull has been rebuilt. 
This modification involved the rearrangement of the main 
watertight subdivisions, the construction of additional coal 
bunkers, the fitting of new watertight doors and gearing, 
and boiler, engine, shaft, and thrust bearings, new casings 
between decks, and new ventilating arrangements. The 
ship has been furnished with a modern installation of 
electric lights. A fighting platform or military top has 
been added to her mast. This enables a couple of 
3-pounder quick-firing guns to be mounted in one of the 
most effective — on board. The new armament 
is as follows: Four 10-in. 29-ton breechloading guns, two 
7-pounder 200-lb. guns, six 6-pounder quick-firing guns, 
eight 3-pounder quick-firing guns, five 5-barrel .45-in. 
Gardners, twelve 14-in. torpedoes, two submerged tubes, 
“A” proportion of torpedo and electrical stores. The 
new machinery for the Devastation has been fur- 
nished by Messrs. Maudslay, Sons, and Field. In her 
unreformed condition the monitor was propelled by 
engines of the direct-acting trunk type, supplied by 
Messrs. John Penn and Sons, Greenwich. The new pro- 
pelling machinery consists of two sets of inverted triple- 
expansion engines, of the collective power of 5500 with 
natural draught, and 7000 with forced draught. The 
cylinders are 344 in., 51 in., and 76 in. in diameter by 
42 in. stroke. The condensers have a total cooling sur- 
face of 9000 square feet, and the working pressure of the 
main boilers is 140 1b, on the square vom f With natural 
draught the estimated speed of the ship was 13.4 knots, 
and it is expected that with forced draught a speed of 
14 knots will be obtained. In the Navy Estimates the 
probable cost of the Devastation’s refit is given at 156,261, 
including 67,5551. for hull fittings and equipment, 63,1877, 
for inery, and 11,3247. for gun mountings and tor- 
pedo gear. 
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SUSPENSION FOOT-BRIDGE AT BANCHORY. 
CONSTRUCTED BY MR. LOUIS HARPER, ENGINEER, ABERDEEN. 








Mr. Lovuts Harper, C.E., of Aberdeen, has recently 
erected a couple of foot-bridges on the suspension 
principle, one at Feugh Cottage, near Banchory, and 
over the River Carron, near Falkirk, and the former 
of these is shown in our illustration above. These 
bridges are, as will be seen, of a light and graceful 
design, and are of ample strength for any load likely to 
come on them. The roadway is 4 ft. wide, and is built of 
planking laid on larch cross-bearers which are fastened 
with hooks to the platform ropes. The suspenders are 
iron rods, and are fixed at 2 ft. intervals, connecting 
together the main ropes and the platform ropes, The 
parapet is of galvanised wire netting. The columns 
at the end of the bridges are of larch, and rest on 
concrete foundations. At each abutment they are 
connected together at the top by cross-rods.. The 
span is about 100 ft. in the case of Feugh Cottage 
Bridge, and 90 ft. in the case of the Carron Bridge. 
The former cost 160/. complete, and the latter, which, 
however, had cast-iron columns at the abutments in- 
stead of larch, 220/. Mr. Harper has received an 
order for the supply and erection of a third bridge of 
this type over the River Trent in Staffordshire for the 
Duke of Sutherland. 





THE ECONOMICAL SPEED OF 
STEAMSHIPS. 
To THE Epitor or ENGINEERING. 

Srr,—I have read with great interest Mr. W. J. Millar’s 
article on economical speed of steamshi There is one 
thing which I fail to understand. Beside the consump- 
tiod of fuel, surely, there are many things which consti- 
tute the cost of navigation : the interest on the capital 
required to establish the shipping business, the deprecia- 
tion of all the properties belonging to the establishment, 
the fees and duties of various kinds, the wages for officers 
and men engaged, the cost required to maintain the 
auxiliary engines on board the ship in working order, and 
other sundry expenses. Mr. Millar overlooks them 
altogether. They are quite independent of the speed of 
the ship. Let this constant expenditure be expressed in 
an equivalent term of fuel and denoted by F. Then for 
a certain length of time we have 


Income __ AV __AV_ 
Cost P+F mV3+F’ 
A being a coefficient. 
Differentiation gives us the maximum value of this 
ratio, when 
8mV3 _ 0 


~ mV3+R 
Therefore the most economical speed of the ship would 
be 


3] . 
Vve\e bp Bagi AS ei gra 


Since, by Mr. Millar’s assumption, 


n= — 


ve’ 





we have, therefore, 
=V.A/F., 


¥ 
Vet ae 
“vs 2P 


Hence the most economical speed is obtained when 
1 | a F - (2) 
In other words, at the most economical speed of the 


ship, the money paid for fuel for the sole purpose of pro- 
pulsion should be one-third of the total cost in carrying 








on the trade. We get then, 
Income _ AV _2AV_AV _ AV _ 
Cost P+F 3F 3P 3mV5 
nee 
3mV2° 


Thus we see that the depression of freight, or the advance 
of price for fuel, tends to increase the most economical 
speed of the ship and vice versé. So that the most econo- 
mical speed for any steamship is by no means a certain 
fixed speed, but it is greatly dependent on the states of 
the general trades; and the time when the economical 
— is high is a bad time for the shipping trade, When 
the trade is very bad, the speed rises so high that there 
would be no profit to be gained in the business, Hence 
the laying idle of so many slow-speed steamships at dull 
seasons, 

Let C! denote the displacement coefficient of propul- 
sion ; then, 


p=V Da 
Cc 
Therefore, : 
ra 2V DE 
Cc 


By transformation we get 
v= 37 FQ 
2 D3 
I obtained this formula and communicated it to the 
Society of Engineers in Tokio, Japan, last year. Subse- 
quently, I was very much rejoiced to find in a very excel- 
lent paper of Mr. Hollis, of the United States Navy, 
—— in the Journal of the American Society of 
aval Engineers in February of the present year, that 
the practically same formula had been worked out by 
Chief Engineer John Lowe, United States Navy, 
ten years ago. His formula is intended for war vessels, 
in which the main question at issue is the distance 
covered per ton of fuel consumed, and not the money 
earned for a certain amount of capital invested. So that 
the value of constant F in above equations stands in his 
formula for nothing but the consumption of fuel for 

various auxiliary purposes outside of propulsion. 
The above deduction is based on the following assump- 
ti 


ee 


ons : 
1. That the resistance of the ship varies as the square 
of the speed. 

2. That the boilers, the engines, and the propellers have 
constant efficiencies for all speeds of the ship. 
3. That the ship always maintains her normal displace- 


ment, notwithstanding frequent loading and unloading 
of her cargoes at the ports of call and the daily consump- 
tion of fuel during voyages. 

4. That the ship’s bottom is always clean. 

5. That there is no tidal current nor wind to interfere 
with the steam navigation. 

6. That the length of time during which the ship is 
kept at her ports of call is always regular. 

7. That the lengths of voyages remain constant. 

8. That the interest on the capital, &c., which consti- 
tutes a part of the cost of shipping enterprise does not 
fluctuate. 

9. That the weights assigned and the spaces provided 
for cargo and fuel are not interchangeable. 

10. That there is nothing in the shape of Government 
restrictions or otherwise to prevent free competition. 

Many of the above suppositions are far from being 

racticable. So that the equation (3) is, at best, of very 
ittle use. We can find the really most economical speed 
of a steamship only when the absolutely true relations 
between the power and the speed are known, as well as 
the constant expenditure in carrying on the trade. Let 
x and y represent the cost and income of a steamship at 
any speed ; then evidently 

y=f (x); 

therefore the relations between them can be represented 
by a curve with reference to a system of co-ordinate axes 
OXand OY. Take any point P, in the curve (Fig. 1) 
and join O P;. Let the angle P; O X be denoted by @. 
Then the ratio of income to cost at the point P, is 


Income = ¥ = tan 0. 
Cost x 


The line O P, cuts the curve at another point P., so that 
the economy is identical for these two points. Now let 
us suppose the angle @ to increase as far as it is possible 


x 








S 
< 











x / 
3 
a, Fig. 2. 
ZZ rr 
= 6 i a Speed 
TCT « : me 
1383 Og Ra 


todoso. Then the points P, and P, will approach each 
other nearer and nearer, until at last they coincide at the 


point P;. It goes without saying, then, that this is the 
maximum limit of economy, At this point we have 
dy_y 
dx « 


For, as a property of a geometrical tangent, we have 
ay. tan g}, 


The point P; becomes known, therefore, when the equa- 
tion y =f (x) is of a known form. To know the true 
relations between the functions x and y for all speeds of 
the ship, it is necessary to conduct coal consumption trials 
or to collect reliable data from long experience on board 
the ship, and to prepare a diagram of cost and income as 
described above. The tangent to the curve from the origin 
of the co-ordinates will touch the curve at the point that 
is most economical. Fig. 2 is a diagram to solve the 
financial problem for a steamboat favoured with Govern- 
ment subsidy, and serving on a river as a ferryboat, and 


periodically going up and down the current. In the first 
place, the curve of coal consumption is prepared with 
reference to co-ordinate axes O, X and O, Y, from the 


data of actual trials. On the axis O, X, produced back- 
ward, O, Os is set off, representing the constant expendi- 
ture in equivalent terms of fuel. On the line O, O, we 
next set off the length O; O., representing the Govern- 
ment subsidy, alsoin the same equivalent terms. Through 
the point O, the line O, Y, is drawn parallel to the axis 
O, Y;. On this new axis O, Y>, the length O, V. is set 
off on both sides of the axis O, X, representing the 
current of the river. The tangents ¥.1 ,and V. P,, 
drawn to the curve from the points V.! and V. and 
touching it at the points P,; and P., would ore the most 
economical speeds O, V, and O, V2 relatively to the sur- 
sounding water, when the ship is steaming along with the 
current and when against it respectively. This is merely 





an imaginary problem, of course ; but it will be sufficient 
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to show advantages of graphical methods in some par- 
ticular instances. Apologising for the length of the 
letter, I am, Sir, yours faithfully, 
Y. WADAGAKL 
Newcastle-on-Tyne, September 11, 1893. 





SPEED PREMIUMS. 
To THE Epiror OF ENGINEERING. 

Srr,—In your last you refer to a bonus of 40,000/. paid 
upon one vessel for the above. In Mr. O’Neill’s paper 
(Proceedings of the United States Naval Institute) he 
admits—as I have pointed out for years past—that 

‘* The efficiency of the propeller is one of the caper 
and most important factorsin steam propulsion, to whic 
a great deal more attention ought to be paid. Too oftena 
vessel goes on trial with screws totally unadapted for the 
speed intended; and when the same has been found 
wanting, other screws are substituted, whose elements are 
entirely different, which realise anticipation.” 

A . 


180 : 

‘* With suitable propellers a speed of 12 per cent. over 
anticipation can obtained, giving a premium of 
200,000 dols.; under natural draught, an excess wil be 
reached on the specified power, which means 100,000 dols.” 

I have long ago asked any Government to freely try 
my system ; and it seems to me that it would pay the 
people of the United States to do so, A very small por- 
tion of one of such premiums devoted to a free trial of my 
system of altering the developed propulsive area to suit 
the vessel and conditions while running would save the 
money of that or any other country, and enable nearer 
estimates of speed capacity to be attained for future go- 
vernment, I made the offer—by pamphlets and letters—- 
to all concerned, very long ago; and by your courtesy I 
now publicly repeat it. 

Your obedient servant, 
OBERT McG Lasson, 

Selhurst, 8.E., September 11, 1893. 





BALL BEARINGS. 
To THE Epriror oF ENGINEERING, 

Sir,—In reply to your correspondent, Mr. A. G. Ramage, 
in this week’s ENGINEERING, it may be mentioned that I 
had to do with about eighteen electric launches fitted 
with ball thrust bearings, which, although well designed, 
were not made accurately enough, as it seemed impos- 
sible to get the hardened steel surfaces absolutely true in 
themselves and also in relation to each other; conse- 
quently the load was very unequally distributed, and 
yc one ball at a time took the whole load, and occa- 
sionally a ball crushed, with results that can be imagined ; 
any want of truth also causes the balls to crowd together, 
and the surfaces in contact moving in opposite directions, 
no doubt causes considerable friction. 

In the bearings referred to above the centre part was 
attached to the shaft, the inclosing shell being provided 
with grooved discs to take the thrusts ahead or astern, 
as the case might be. 

If the part attached to the shaft could be so made as to 
admit of a slight rocking motion, so that it could take a 
fair bearing against the balls, or the non-rotating grooved 
discs could be fitted in a rounded bed to attain the same 
object, better results might be obtained. 

‘The bearings cause a dull rumbling sound on the vessel. 

The writer has now to design some thrust bearings to 
work at a maximum thrust of only 500 ]b., but previous 
experience with balls hardly warrants their use. 

Yours faithfully, 

Brighton, September 9, 1893. Maenvus Vouk. 


To THE Epiror or ENGINEERING. 
Srr,—Referring to the letter of Mr. Ramage in your 
last issue, may I suggest that if ball or roller rings 
are used in close contact, one of a slightly smaller 
diameter should be interpolated between each of the 
bearing ones? As usually fitted, there must be con- 
siderable friction and wear at the points where the balls 
came in contact with each other, and this might easily 
be avoided. Your obedient servant. 
Robert McGuasson, 
Selhurst, S.E., September 11, 1893. 


To THE Eprror cr ENGINEERING. 

Sir,—We notice in your issue of the 8th inst. the letter 
of your correspondent Mr. A. G, Ramage, with reference 
to ball bearings for thrust block of propeller shafts. We 
do not know of any case where balls have been applied 
to reduce friction in this particular application, and 
from our experience we do not think any arrangement of 
balls only would be found to work satisfactorily. It may, 
however, interest your correspondent to know that we 
hope shortly to be making trials with our anti-friction 
alee bearing applied to propeller shafts, and shall be 
pleased to let him know the results of the said trials 
when made. In our arrangement rollers are used to 
take the direct pressure, and balls are used as ‘‘ spacers” 
for the said rollers. Yours faithfully, 

PurpdON AND WALTERS, 

2, George-street, Westminster, S.W., 

September 11, 1893. 
To THE Eprror oF ENGINEERING. 

Str, —Toe letter on this subject in your issue of the 8th 
inst. (page 310) recalls the fact that Mr. Fyfe, formerly 
Crinan Canal engineer, built a small wooden screw 
steamer about 1865 or 1866, which had a thrust bearing 
with balls working against a single collar. I saw the 
arrangement, although not at work; but I believe it did 
all right, Yours truly, 

CLYDE. 





CONCRETE BEAMS. 
To THE Eprror oF ENGINEEUING. 

S1r,—With reference to the experiments on the strength 
of concrete beams, by Mr. S. Lowcock, quoted in Enat- 
NEERING of September 1, I should like to know if that 
gentleman has any explanation to offer of the fact that 
the constant C is, in the case of 1—6 cement, lower at 
twenty-one days than at fourteen days. 

As regards his formula, should not L be the span 
instead of the length of the beam, and are the dimensions 
of the third beam accurately given as 39 in. by 18 in. by 
19 in. ? I am, Sir, yours truly, 

STUDENT. 

Bedford Park, Chiswick, September 9, 1893. 





CONTRACTORS AND THE ADMIRALTY. 
To THE EpiTor OF ENGINEERING. 

Srr,—Your leading article of the 1st inst. must have 
opened the eyes of many contractors desirous to get their 
names placed on the Admiralty list. Mr. Hanbury says, 
‘* There ought to be proper means for making a fair com- 
parison between the cost of a ship built in a dockyard, 
and the price of a similar ship built in a _— yard.” 
But it would also astonish many to learn the vast differ- 
ence of the supervision and extra requirements which are 
demanded by many unscrupulous Admiralty overseers in 
private yards, compared with what obtains in the con- 
struction of similar vessels in the Royal dockyards. Some 
of these gentlemen will actually stand by and allow 
a large quantity of work to be completed, and then 
order it to be pulled to pieces, for some worthless ‘‘ fad ” 
of their own—demoralising alike to both contractors 
ant! workmen. When questioned, they point to their 
specification ‘fas may be directed, and to the satisfaction 
of the overseer,” &c. ; also, ‘‘ any dispute or difference of 
opinion between their Lordships’ officers and the con- 
tractor, the Controller of the Navy is to decide, and his 
decision is to be final.” This all worked very well some 
years ago, when the Admiralty were disposed to interpret 
the various clauses of the specifications regarding un- 
known quantities and requirements in a fair and liberal 
manner. 

The treatment of contractors is shown in the case of 
the first and second class cruisers, where the Admiralty 
have refused to give more than a third of the sum they 
have allowed the dockyards for additions and improve- 
ments carried out by private yards. This is certainly 
sweating with a vengeance, House of Commons resolu- 
tion and clause in specification notwithstanding. 

I could wax more eloquent, and give you more particu- 
lars did your space admit of it, although I have only been 
an onlooker. 

Tam, Sir, your obedient servant, 

September 13, 1893. Sus-ConTRACTOR, 





THE ‘“TEUTONIC” AND *“ NEW YORK.” 
To THE Eprtor oF ENGINEERING, 

Srr,—In your issue of the 8th inst. you state, and quite 
correctly, in your note on the Lucania, that the New 
York on her last eastward trip delivered her mails in 
London before the Teutonic. Perhaps it may be just to 
the British steamer to add a few furtber particulars. 
It is not very material to scate that the Teutonic sailed 
about an hour before her rival. But it is most important 
to ‘agg out what the partisans of the American line care- 
fully suppress, viz., that the Teutonic had no special mail 
from Queenstown. She reached Queenstown at 3.30 p.m. 
The mail train left at 1 p.m. The hours lost by this pro- 
ceeding were far more than those by which the New 
York anticipated her in mail delivery. The wisdom of 
this course is not to be discussed in a letter; the fact is 
indisputable. Yours oy, 

. W. GINsBuRG. 


12, King’s Bench-walk, Temple, E.C., Sept. 11, 1893, 





LOCOMOTIVE ENGINES. 
To THE Epiror oF ENGINEERING. 

Sir,—The following Table, compiled from the railway 
companies’ official returns, shows the number of locomo- 
tives on the important railways on December 31, 1892. 
It may be added that some of the companies also possess 
some old or duplicate engines which they do not include 
in the list. 

List of Locomotives on the Important Lines, 
December 31, 1892. 
Company. 
London and North-Western 
Midland ss es ” 
treat Western 
North-Eastern = 4a 
Lancashire and Yorkshire ... 
Great Northern vhs 
Great Eastern... Ly M2 m a 
Manchester, Sheffield, and Lincolnshire... 
Caledonian _... ov Sas ae = 
North British ... = ms eu 
London and South-Western ox 
London, Brighton, and South Coast 
South-Eastern... es se e 
Glasgow and South-Western 
London, Chatham, and Dover 
Taff Vale Me ad ee a os 
Great Southern and Western (Ireland) ... 
North Stafford ie ie es 
Great Northern of Ireland ... 
Furness... wes ive sei Se 
Midland Great Western (Ireland) 
North London ses nat bie 
Highland 


Engines, 
. 2712 
2172 
1690 





The total number of engines in the United Kingdom 
at the close of last year was, according to the returns, 
17,439. ours truly, 

Crement E. Stretton, C.E. 

Leicester, August 21, 1893. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A somewhat stronger tone 
ruled in the pig-iron warrant market last Thursday, when 
some 15,000 tons of Scotch iron were dealt in. The cash 
price for Scotch rose in the early part of the day to 
42s. 74d. per ton, finishing in the afternoon at 42s. 7d. 
One lot of Cleveland was disposed of at 35s. 6d. twenty- 
five days, but hematite iron remained unchanged, no busi- 
ness, ating being done in it to test prices. The 
closing settlement prices were—Scotch iron, 42s. 6d. 
per ton; Cleveland, 35s. 3d. ; Cumberland hematite iron, 
45s. 14d. per ton. The market was quiet on Friday fore- 
noon. About 7000 tonsof Scotch warrants were dealt in, 
one lot going at 42s. 74d. cash, with 1s. forfeit in seller’s 
option, and another at 42. 10d. one month, with 1s. forfeit 
in buyers option. No business was done in Cleveland or 
hematite iron. The market was idle in the afternoon, 
but prices were steady at the forenoon level. Near the 
close of the market, however, there was some buying of 
Scotch, which stiffened the price, up to 42s. 84d. cash 
being done, or 1d. per ton up from the morning. About 
5000 tons changed hands in the afternoon. Cleveland 
was quoted 1d. up, while Middlesbrough hematite iron 
was marked 14d. per ton down. The settlement prices 
at the close were—Scotch iron, 42s. 74d. per ton; Cleve- 
land, 35s. 3d.; Cumberland and Middlesbrough hematite 
iron respectively 45s. 14d. and 438s. 44d. per ton. Busi- 
ness was quiet on Monday forenoon, the dealings includ- 
ing only 4000 tons, Scotch iron exclusively. The cash 
price rose 1d. per ton, at 42s, 94d. Quietness was 
also the rule in the afternoon, so far as the amount 
of business doing was concerned, but the price of 
Scotch was very steady, and 42s. 9d. cash was 
paid. About 6000 tons were disposed of. One lot 
of 500 tons was done at 42s, 8d. next Monday, with a 
“plant.” At the close the settlement prices were— 
Scotch iron, 42s. 9d. per ton ; Cleveland, 35s. 3d. ; Cum- 
berland and Middlesbrough hematite iron, 45s. 14d. and 
43s. 44d. per ton respectively. Tuesday’s forenoon market 
was very quiet. About 4000 tons of Scotch iron were 
sold—500 tons for 43s. one month, and 500 tons at 
42s. 94d. cash, representing a gain of 4d. per ton on the 
previous night’s close. he remaining 3000 tons were 
done at 42s. 8d. and 42s. 84d. next week, with ‘‘ plants.” 
Cleveland also rose in price 4d, per ton. In the after- 
noon the market was steady, with rather more business 
doing. Some 7000 or 8000 tons were dealt in, and 
the cash price at the finish marked a drop of 4d. 
per tcn from the morning. Business was also done 
ex-officially at 42s. 10d. Friday, with a call. Cumber- 
land hematite iron was quoted 2d. per ton under the 
prices asked in the forenoon. The settlement prices at 
the close were—Scotch iron, 42s. 9d.; Cleveland, 35s. 3d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 45s. and 43s. 44d. per ton. Some 3000 tons of 
Scotch iron were dealt in this forenoon—2000 tons at 
42s. 8id. cash, 500 tons at 42s. 114d., and 500 tons at 
433. cash one month, with 1s. forfeit in buyers’ option. 
The market was steady in the afternoon but still idle. 
Only 5000 tons of Scotch iron were dealt in, and at the 
close the cash quotation showed a drop of 1d. per ton 
from the morning ut 42s. 8d. cash sellers. The following 
are a few of the quotations for No. 1 special brands of 
makers’ iron: Clyde, 47s. per ton; Gartsherrie and 
Summerlee, 493.; Calder, 49s. 6d.; Langloan, 55s. 6d.; 
Coltness, 56s.—the foregoing all shipped at Glasgow; 
Glengarnock (shipped at Ardrossan), 49s. 6d.; Shotts 
(shipped at Leith), 51s. 6d. ; Carron (shipped at Grange- 
mouth), 53s. 6d. per ton. There are still only 39 blast 
furnaces in actual operation in Scotland, as compared with 
79 at this time last year, and that fact is tending to keep 
the market steady. With such small stocks as there are 
at present in the makers’ yards and the public warrant 
stores, and as they are now being encroached upon, makers 
consider themselves warranted in putting up their prices, 
which they are quietly doing. Last week’s shipments 
of pig iron from all Scotch ports amounted to 6641 tons, 

ainst 7767 tons in the corresponding week of last year. 
They included 500 tons for Canada, 320 tons for South 
America, 135 tons for India, 480 tons for Australia, 100 
tons for Italy, 460 tons for Germany, 410 tons for Russia, 
985 tons for Holland, smaller quantities for other 
countries, and 3041 tons coastwise. ‘The stock of warrants 
in Messrs. Connal and Co.’s public warrant stores stood 
at 334,347 tons yesterday afternoon, as compared with 
335,080 tons yesterday week, thus showing a reduction 
over the week amounting to 753 tons. 


Finished Iron and Steel Trades.—The malleable iron 
trade is now reported rather better in Coatbridge and 
other districts than it was some few weeks ago. Orders 
for common bars and sheets, both for local consumption 
and to replenish merchants’ stocks, are being placed daily. 
Large orders for singles and special gauges have been 
booked in the Wishaw district for Australia. Tube strips 
are in —_ demand for Coatbridge and district tube- 
works, and there is in some instances a slight advance in 
prices. It is reported that steel cannot be bought except 
at a considerable increase on the old figures of a couple 
of months ago. There is a feeling that if the recent ad- 
vance in the price of coal could only be dropped even one- 
half there would be some large orders for steel placed 
with Glasgow and Lanarkshire makers; on the whole, 
however, many of the works are running fairly well. 


The Coal Trade.—There is no material change to report 





SEPT. 15, 1893. | 


ENGINEERING. 


333 








in respect of the coal trade of Lanarkshire and adjoining 
counties. There continues to be a good healthy demand 
for fuel for export purposes, and home ne are 
satisfactory ; but, owing to the facilities being still un- 
equal to the necessities of the occasion, shipments are 
not being as promptly effected as desirable, and as they 
should bs. his, in various quarters, has naturally 
created somewhat of a surplus, and producers, being 
unwilling to hold stocks, are shading prices in order to 
get rid ofthem. At the moment, considerable interest is 
felt as to the action employers will take in respect of the 
wages question. A large number—the majority, it might 
be said—are strongly in favour of the last 1s. of advance 
being taken back on the ground that prices have given 
way substantially from the top, and that current quota- 
tioas (these may be given as follow: Main coal, 83s. 
to 83. 3d.; el], 93. to 9s. 6d.; splint, 8s. 6d.; and 
stean, 103. to lls. per ton f.o.b. Glasgow) do not 
justify the present rate of pay. On the other 
hand, some of the larger producers are decidedly opposed 
to any alteration being made, and argue that nothing 
should be done until the future of the English coal situa- 
tion is more clearly defined. A private meeting of the 
Lanarkshire Masters’ executive was to be held this after- 
noon to again consider the question, and it is not impro- 
bable that it will be submitted toa general meeting of 
the association on Friday. The men are concerting 
measures to counteract the threatened reduction, and they 
are to hold a conference on Friday also to consider the 
subject. Some of the leaders are disposed to argue for a 
return to the four-days-a-week policy, but that unques- 
tionably would be a distinct breach of the tacit under- 
standing come to when the last advance was conceded, 
when it was recognised that after the second 1s, was 
given the men would give a five-days-a-week output ; and 
if the men persist in returning to four days per week, 
while desiring to retain the last advance, it is a certainty 
jo sooner or later a serious crisis will develop in the 
trade. 

New Shipbuilding Contracts.—An order has been placed 
with the London and Glasgow Shipbuilding and Engi- 
neering Company, Govan, fora single-screw steel steamer 
of about 400 ft. long, and about 5000 tons gross capacity. 
She is intended for the ‘‘Glen” Line of China traders, 
for which many steamers have been built by the same 
company. The London and Glasgow yard is now well 
provided with work (three large steamers) for the ensuing 
winter. Messrs. Robert Duncan and Co., Port-Glasgow, 
have secured a contract to build a large four-masted 
steel sailing ship, to carry 3800 tons, for the 
‘* Shire ” Line of Messrs. Thomas Law and Co., Glasgow. 
Messrs. John Shearer and Son, Kelvinhaugh shipyard, 
Glasgow, have contracted with Mr. John Simpson, Glas- 
gow, to build for him a steel screw steamer of extra 
power, and specially designed for his general coasting 
trade, to carry over 600 tons, and to have all the most 
modern appliances. It is also reported that Messrs. 
Alexander Stephen and Sons, Linthouse, Govan, who are 
well provided with new work, have lately taken a con- 
tract for a new steamer of 6000 tons. 


Clyde Lighthouses Trust.-The trustees of the Clyde 
Lighthouses have under consideration a proposal to lay 
down fog-signalling apparatus at the Cloch and Cum- 
brae Lights, at an estimated cost of well-nigh 4000/. 


Proposed Harbour Improvements at Peterhead.—An ex- 
tensive scheme of improvements has just been submitted 
to the Peterhead Harbour Trustees, the author of which 
is Mr. Shield, M. Inst. C E. The scheme, which has re- 
ceived the approval of the trustees, is not unlikely to in- 
volve an outlay of at least 30,0007. Authority has been 
given to the trustees to go to Parliament next session for 
the necessary Parliamentary powers to carry out the 
lesser of two schemes devised by Mr. Shield. 


Glasgow and South-Western Railway Company.—At the 
half-yearly meeting of the shareholders of this company, 
which was held in Glasgow pagrotin « Sir W. Renny 
Watson, chairman, stated how a very big sum of money 
had been expended on the doubling of the line between 
Ayr and Girvan, lines and works open for traffic (includ- 
ing extensions at St. Enoch and from Glasgow, &c.), 
doubling the line between Maybole and Girvan (Bridgeton 
Cross extension), two new steamers, &c., and he also men- 
tioned various important works that are to be commenced 
during the present half-year, or are already in progress, 
one of them being the new passenger steamer at Prince’s 
Pier, Greenock. 


Suleskerry Lighthouse.—Work was resumed at Sules- 
kerry Lighthouse (which lies out in the Atlantic some 
miles west of the Orkneys) on April 17, when twenty- 
seven workmen, including boatmen, with all requisite 
stores, &c., were safely landed. All the mason work has 
now been completed, and the tower made ready to receive 
the lantern, the contract for which has been placed with 
Messrs. Steven and Struthers, engineers, Glasgow. It is 
understood that the lantern and apparatus for lighting 
will be the largest and most powerful in the Northern 
Lighthouse service. The highest ground on the island 
rises to 50 ft. above the sea, and it is on this eminence 
that the lighthouse is erected. From the base of the 
tower to the light the height will be about 70 ft.; thus a 
light about 120ft. above sea level is given, and it 
should be visiblefrom 25 to 30 miles. The dangerous island 
known as the Stack lies 4? miles south-west of Suleskerry, 
and the light will, of course, warn the numerous vessels 
which pass in this direction of its proximity. Owing to 
fine weather the work proceeded without a hitch, and as 
now only inside fittings remain to be done, Mr. Aitken 
contemplates finishing his contract in 4 few months next 
season. As the tower has been completed and ready to 
receive the lantern, the work could not be advanced any 
further this year, so all the men—mostly Shetlanders— 





were removed from the island by the contractor's smack 
on August31. Despite the number of workmen on Sules- 
kerry, the sea-fow! and seals still seemed to regard it as 
their own domain, and no diminution in their numbers 
was apparent. The dwelling-houses for four keepers in 
connection with this lighthouse, situated at Stromness, 
were completed and taken over in May last. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIpDLEsBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
numerous attendance on ’Change, and the market was ina 
fairly cheerful state. A good deal of business was done, 
but nearly all the iron sold was for prompt delivery, and 
this is unusual for September, for at this season of the 
year Continental consumers generally come into the 
market for their autumn supplies. Just now, however, 
few orders from abroad are coming to hand, our customers 
there evidently regarding the early future as uncertain, 
and waiting in the hope of buying on more favourable 
terms than they can secure at present. Makers here 
opine that prices are more likely to advance than 
to recede, and dec!are that No. 3 is scarce. Yesterday 
transactions were recorded at 35s. 6d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, and pro- 
ducers generally would not quote MM ad that figure, but 
business was also done at 35s. 4id., and there were a 

ood few merchants willing to sell at the latter price. 
No. 1 was sold at 37s. 6d, No. 4 foundry at 34s., and 
grey forge at 33s. The last mentioned quality was in 
demand, and considerable orders might have been 
booked at 323. 9d. Hematite pig iron was in fairly good 
request, notwithstanding the limited supplies to the 
Sheffield district, and 43s. 6d. was generally asked for 
mixed numbzrs of local brands. A fair business has been 
done in warrants during the past few days, as they have 
been cheaper than makers’ iron. Yesterday Middles- 
brough warrants closed 35s. 3d. cash buyers. To-day 
there was no alteration in the market. 

Manufactured Iron and Steel.—Little new can be said 
of these two important industries. If anything, they 
are somewhat improved, but we cannot report higher 
rates. There is, however, a little more work going on 
and quotations are stiffish. Common iron bars are quote: 
4l. 17s. 6d.; best bars, 5/. 7s. 6d.; iron ship-plates, 4/. 15s. ; 
iron ship angles, 4/. 12s. 6d; and steel ship angles, 
41. 15s.—all less 24 per cent. discount for cash, Heavy 
sections of steel rails remain at 3/. 17s. 6d. net at works, 
but it is said that a trifle less has been accepted. 


The Fuel Trade.—At Newcastle the demand for steam 
coal is good, and best Northumbrian is quoted as high as 
13s. f.o.b., though less is accepted in some cases, and a 
good deal is being delivered on old contracts at consider- 
ably below this rate. There is a good supply of small 
steam, the price of which is about 5s. The wages ques- 
tion in Northumberland and Durham is exciting much 
interest. Several employers complain that vances 
— under special circumstances like the present are 

iffcult to get back when a normal demand returns. 
Such is undoubtedly the fact, but, with everything con- 
sidered, it would be pleasant to eee the loyal way in 
which the miners have stuck to work suitably recognised, 

Cleveland Miners’ Wages.—At a recently-held meeting 
of the Cleveland Mineowners’ Association a letter was 
read from Mr. Joseph Toyn, agent and president of the 
Yorkshire and Cleveland Miners’ Association, asking the 
owners to meet the executive committee on the question 
of what wages should obtain after September 30, and 
also to discuss the ratchet question. A deputation of 
miners attended the meeting, and after the general ques- 
tion of wages had been discussed, the following reply was 
made by the mineowners: “The condition and pro- 
spects of the Cleveland iron trade entirely preclude the 
owners from assenting to any advance of wages, believing, 
as they do, that such advance would be likely to result in 
a large reduction of the output, and consequently lessen- 
ing of employment in the district. While the owners 
would be happy to see these conditions and prospects so 
altered as to warrant an advance of wages, they regret that 
trade since the last wages settlement, and the present out- 
look, are far from holding out any such hope, but, on the 
contrary, would in their opinion have justified a reduction. 
Under these circumstances the most they can propose is 
to leave the present rates of wages unchanged until De- 
cember 31; or, desiring to afford to the men the fullest 
information as to the present position and future pros- 
pects, they are willing, if so requested, that the rates 
payable in the Cleveland mines should be made the sub- 
ject of a formal arbitration to determine what, if any, 
alteration therein, up or down, should be made. The 
advance the men had sought was 5 per cent, During the 
meeting the ratchet question was mentioned, but no 
arrangement was come to with respect thereto. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
The Heavy Trades.—Trade in the heavy departments is 
practically at a standstill, and complaints come in on 
every side. Most of the blast furnaces hereabouts are 
damped down, and though prices of pig have been ad- 
vanced, sales are very slow both for foundry and forge. 
The former commands 40s, to 42s. per ton, and the latter 
up to 44s. Manufacturers of both iron and steel have, in 
the majority of instances, had tosuspend operations owin 
to neither coal nor coke being obtainable, or in limi 
supply at figures which cannot be afforded. In the Leeds 
district the fuel famine is more severe than at Sheffield. 
Thousands of workmen who have nothing to do with the 
dispute are out of employment, and much distress pre- 
vails; but this is not the worst feature of the case. 





Manufacturers of iron and steel are, as a rule, only ful- 
filling contract orders, and are writing to their customers 
that they cannot guarantee deliveries. The result is 
that a mass of work which under ordinary conditions 
would be placed in the district is being sent to north 
country or Continental competitors for execution. Busi- 
ness in marine material was expanding, but it has received 
a severe check. It is impossible at present to estimate 
the damage to the future trade of the district as the direct 
result of this interruption. 


Armour-Plates, Guns, &:c.— Rollers of armour-plates are 
looking for orders at an early date from the home authori- 
ties, as the naval programme must find considerable 
further employment. Thereis a good deal of speculation 
as to the manner in which the contracts will be placed, as 
any requirements can be locally dealt with, either all- 
steel. compound, o1 Harveyised. The principal orders in 
hand at present are for Spain and Russia. ‘The call for 
finished guns and gun parts is below the average, but an 
improvement is looked for later in the year. Some fair 
lines are in hand for solid steel shot and shell. Slack- 
ness in these departments is throwing a lot of men out of 
work or on short time. For best qualities of cast steel 
there is a good inquiry, mainly tool steels, for the United 
States, South Africa, and the North of Europe, but con- 
verters are much hampered in their operations by the 
scarcity and dearness of Yorkshire coke, that from other 
districts being inferior and not suitable for high-class 
material. It may be mentioned that houses turning out 
the largest forgings are in receipt of some encouraging 
inquiries from the shipyards. 

Engineering Departments.—There are many complaints 
as to falling off of work in various branches, and the 
number of half-timers is being rapidly increased. In and 
about Leeds machine requirements by local manufacturers 
show a great reduction as compared with the correspond- 
ing period of last year. Locomotive and traction engine 
builders are not favourably placed, and the outlook is not 
very encouraging. Those turning out agricultural 
machinery for export have about got through this season’s 
orders. Some fair lines are in hand for quartz-crushing 
machinery for export, but all departments appear for the 
time being to be lacking in energy. 


The Coal Crisis.—Stocks of coal, of every description, 
are almost exhausted here, and where engine slack can be 
got 14s. and 153. per ton is paid for it. The attempted 
“pn of Durham coal only leads to riot, as the 
colliers on strike have expressed their determination not 
to permit it. In the majority of instances agents and 
coalowners have to attempt the introduction of 
north country fuel on the market, and the strike hands 
have consequently been more peaceable during the past few 
days. In South Yorkshire the men are as determined as 
ever not to submit to any reduction, though they are 
suffering great hardships, and the union funds are well- 
nigh exhausted. Last night, however, a most important 
announcement was made in the adjoining Derby- 
shire coalfield, one that may lead to a radical change 
of front here. A leader of the Derbyshire Miners’ 
Union counselled the men to go back to work where 
the old rate of wages was cffered. This has taken 
all by surprise, as it is a direct violation of ths 
mandate of the federation. If that is done so near, it 
will not be long before the example is followed in this 
district, as thousands of hands are in favour of that 
course. Many pit-owners are prepared to resume opera- 
tions on the old conditions. Those most experienced 
believe this will lead to the solution of the difficulty, and 
that the end of the strike is approaching. 








Nicxet Steen Armour TRIALS AT CreEvséT. — A 
specimen of some nickel-steel armour plates which have 
been manufactured at Le Creusédt for the new Russian 
Black Sea battleship Tri Sviatitelia (Three Saints) has 
been tried at Le Creus6t in the presence of the members 
of the Russian Naval Commission, and has given some 
remarkable results. The — measured 8 ft. by 8 ft., 
and was 15.9 in. thick. The conditions of acceptance 
were that it should receive four blows from Holtzer pro- 
jectiles of chrome steel, weighing 317 lb. apiece, and fired 
from a 9.4-in. gun with a striking velocity of 1945 foot- 
seconds ; and it was stipulated that no piece of the target 
should be broken off, and that in no case should the base 
of the projectile penetrate the target to a depth of as 
much as 7.8 in. The four rounds were fired at the angles 
of a square which was painted on the centre of the target, 
and which measured 4 ft. each way. The order of the 
shots was—(a) right lower corner ; (b) left lower corner ; 
(c) left upper corner ; (d) right upper corner; and the 
following, according to the Times, were the striking 
velocities and injuries to projectile and plate: (a) Velo- 
city, 2001 ft. per second. Penetration of the point of 
the projectile, 14.1 in. The projectile flew backwards 
with the point smashed and the shoulder somewhat set 
up. The target showed three very fine cracks running 
from the wound. (+) Velocity, 1948 ft. per second. 
Penetration of the point of the projectile, 10.9in. The 
projectile flew backwards, broken into numerous frag- 
ments. As before, three fine cracks developed in the 
target. (c) Velocity, 1923 ft. per second. Penetration 
of the point of the projectile, 14in. The projectile flew 
back with the head smashed and the cylindrical part some- 
whatset up. A single fine crack was remarked. (d) Velo- 
city, 1962 ft. per second. Penetration of the point 
of the projectile, 9.9 in. The projectile flew backwards, 
broken into numerous fragments. There were no fresh 
cracks, and the old ones were not increased. Examina- 
tion of the back of the target revealed the existence of 
low swellings, varying from 1 in. to 1.7 in. in elevation, 
behind each point of impact. Behind points (a) and (4) 
there were some fine cracks, behind points (c) and (a) 
there were no cracks at all, 
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H.M. FIRST-CLASS CRUISER “THESEUS.” 
CONSTRUCTED BY THE THAMES IRONWORKS AND SHIPBUILDING COMPANY, LIMITED, BLACKWALL, LONDON. 
(For Description, see Page 330.) 
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THE TRADES UNION CONGRESS, 1893. 

Tue twenty-fifth Trades Union Congress has 
come and gone, and its proceedings, like those of 
all former Congresses, have become matters of his- 
tory. On the whole, it has been a remarkable 
Congress, in some respects. It was held in the one 
town of all others in which local prejudices are 
strong, even most vehement at times, but mainly 
on political and religious questions. These, how- 
ever, sometimes take an industrial and social turn, 
and develop an animosity and even a hatred which 
finds expression in feuds and violence among work- 
men generally working together at the same 
branches of trade, and even in the same work- 
shops. Only afew weeks ago scenes of violence 
were enacted in the town and vicinity of Belfast, 
which seemed to augur badly for the then forth- 
coming Congress. But those feuds had so far died 
out, or were hushed into silence in the Labour Par- 
liament, that no one could have discovered that 
any such existed. Protestants, Catholics, and Dis- 
senters, Tories, Unionists, Liberals, Radicals, and 
Socialists met in the same hall, sat around the same 
tables, discussed the same problems, and ultimately 
voted on the questions submitted without regard to 
any of the foregoing divergences or predilections. 
The delegates differed upon the subject-matter 
before them, and voted accordingly ; but they were 
not materially influenced by the ‘‘ isms” or schisms 
above referred to. They seemed to be non-existent. 

The Belfast Congress was not so large, in point 
of numbers, as several of the more recent ones, 
the total number of delegates being only 380, as 
compared with 495 last year, a decrease of 115 
delegates. The total number of members of unions 
represented at the Congress was stated to be 
900,000, as against 1,219,934 last year, a decrease 
of 319,934. The relative proportion of members 
represented by each delegate was 2464 in 1892, and 
2370 this year. The cash balance last year was 
1214]. ; this year it is 1262I., less the cost of the 
Congress. The proceedings this year have been less 
boisterous than on some former occasions, and the 
personal element in debate was less rancorous. One 
curious incident was the expulsion of a delegate one 
day on the ground of disqualification, and his re- 
instatement the next, though all the facts remained 
precisely the same. But there were no allegations 
against the delegate except that he was not 
qualified according to a recent standing order made 
only last year. The only other incident of an 
exciting character was an attack by the delegate 
of the Fawcett Association (postal employés) upon 
But the very men whom he 
attacked hold letters of thanks from him, written 
by the authority of his committee, thanking them 
for what they had done on behalf of the postmen. 
Generally the proceedings and debates were charac- 
terised by good-humour, though at times there was 
a babel of sounds, in the course of which the 
chairman lost his voice and the bell its tongue ; the 
discovery of the latter fact led to a hearty genuine 
laugh and restored good-humour just at the moment 
when it was most needed, as the Congress was in 


3] an excitable mood. 


The Trades Congress is more and more ceasing 
to be a deliberative assembly, and is becoming 
merely a recording body of resolutions often hastily 
drawn, and generally but very little debated. Two 


6 | facts alone will indicate what is here meant. With 


the exception of the chairman’s address, and in one 
or two other instances, the speeches were limited 
first to five minutes each, and then to three minutes 
each. This limitation may be necessary in order 





BIAN EXPOSITION. 


to enable all the talking delegates to have their say, 


but it is impossible to put any case either for or 
against a resolution of importance in three or five 
minutes. The inevitable result is that hasty con- 
clusions are arrived at, and resolutions are passed 
which it is quite impossible for the Parliamentary 
Committee to deal within the course of the current 
year. The newer men at these Congresses lack the 
idea of proportion, and the Congress thereby loses 
that characteristic which formerly distinguished it 
of being a practical body, seeking to embody in 
legislation, from year to year, some of the subjects 
relegated to the Parliamentary Committee. That 
was the object which the Congress originally had 
in view when the committee was created and insti- 
tuted. As a result of this change of policy the 
Parliamentary Committee have not been able to 
register a single Act of Parliament as the result of 
their own initiative. In lieu of this they gave 
rominence in their report to three Acts passed by 
r. George Howell, one relating to trade unions, 
one to friendly societies, and one to industrial and 
provident societies. The committee had numerous 
Bills before Parliament, but not one of them has 
become law. This failure to enact is the outcome 
of a policy of haste. 
he programme for the ensuing Parliamentary 
year is larger and wider than that adopted in any 
previous year. It is so wide and far-reaching, that 
if the whole of the autumn session and the whole 
of next year were devoted to it, the major portion 
of the subjects could not be dealt with. Indeed, 
if the whole time of the present Parliament were de- 
voted to the subjects enumerated by the Congress, 
to the absolute exclusion of all others, the measures 
could not be carried through both Houses and be 
embodied in law. A reference to the old Parlia- 
mentary reports of the committee will show that 
they arranged a programme in an order of pre- 
cedence as things to be attempted in each suc- 
ceeding session. Now, there is no indication of 
preference, and no selection of possible measures. 
Progress is therefore purely a matter of chance, 
even when progress can be made, and the way is 
left open for other members of Parliament to 
‘‘cut in,” to use a Parliamentary phrase, to the 
exclusion, if not the extinction, of the Congress 
leaders who may happen to be in Parliament. 
But worse remains behind. Some of the reso- 
lutions passed, and those the most far-reaching, 
are impossible of realisation, certainly within the 
period of the present century. The keynote of the 
policy adopted by the Congress is to be found in 
the very lengthy resolution as regards labour re- 
presentation, which was carried by 150 votes to 32. 
This resolution proposed to institute an electoral 
fund, to be formed by a contribution by each 
society of 5s. per 100 members, the administration 
of which is to be in the hands of a committee of 
thirteen persons, inclusive of secretary and trea- 
surer. All candidates receiving support from such 
fund must pledge themselves to support the labour 
programme of the Congress. Now that programme 
was tolerably definitely decided by an amendment 
carried by 137 to 92 votes, on the motion of a 
London delegate. The amendment was: ‘‘ Candi- 
dates receiving financial assistance must pledge 
themselves to support the principle of collective 
ownership and control of all the means of produc- 
tion and distribution, and the labour programme 
as agreed upon from time to time by the Congress.” 
The resolution with this addendum strikes dead 
the Trades Union Congress, and the whole indus- 
trial system which called it into existence, in so far 
as a paper pellet can strike anything dead. It 
is political and socialistic, if you please, as 
was admitted by all its chief supporters, but 
it hardly squares with the objects and in- 
tentions of a ‘‘ Trades Congress.” How is 
the object to be attained? By Act of Parlia- 
ment? Supposing that the end and aim are 
good, all measures in favour of ‘‘ betterment,” of 
whatever kind, will tend rather to perpetuate the 
present industrial system, by making it more 
endurable. Therefore progress must be brought to a 
standstill in order to cultivate and intensify discon- 
tent, so that in the deadlock a socialistic revolution 
can be evolved out of the chaos. This closing of 
the ranks is the death-knell to the proposed elec- 
toral fund, and will shut the door to men other- 
wise useful to the labour cause. The only thing 
that it can do is to open the door to a number of 
candidates who will promise everything and per- 
form nothing, but it will have no weight in the 
councils of the nation, and produce only thorns 





and thistles in what is called the Labour Party. 
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Capital may rest satisfied with the conclusion 
arrived at, for the leaders will be too busy outvying 
each other, fighting each other, and attacking each 
other to allow of any time for real organisation 
and real work, while the weary workers will con- 
tinue to suffer. 

The best bits of work done at the Congress for 
practical purposes were the resolutions and discus- 
sions on the Employers’ Liability Act and the Bill 
now before Parliament toamend it. This discussion 
was opportune, in view of the decision of the 
Government to take that measure in the autumn 
session. Then the subject of factory inspection 
was also opportune ; but while it is wise to relax 
the examination in some particulars, so as to allow 
workmen a chance of being appointed, it is not 
desirable that the relaxation shall be permanent. 
Workmen have a chance to qualify if they will but 
educate themselves, and there is no end of oppor- 
tunities in that direction. Besides, the Congress is 
insisting upon examination in other directions. 
Another pertinent and useful resolution was that 
in which fair wages and Government contracts 
were considered. The resolution was a long 
one, so as to embrace all the points relating to 
the subject. Then the Congress adopted a re- 
solution aftirming the propriety of appealing 
in the recent case of Templeton v. Russell 
as to conspiracy. The unemployed were dealt 
with in another resolution on rather open lines, so 
as to allow of movement in that direction if the 
opportunity occurs. But there was an intentional 
sting in that resolution. Further amendment of 
the Merchandise Marks Acts was proposed and 
carried, and also a string of resolutions relating to 
boiler examination, coroners’ inquests in Scotland, 
and a variety of other matters. The eight hours’ 
resolution of previous Congresses was re-aflirmed, 
with a sort of local option, except in the case of the 
miners, to which the federation will not agree. The 
oddest thing at the Congress was the attack upon 
the newspaper press and the reporters. The chief 
object of the resolution was directed against par- 
ticular men, but the terms of it will recoil upon the 
Congress itself. 

The chief interest of the Congress was centred 
after all in the election of secretary of the Parlia- 
mentary Committee, the committee itself, and 
of the place for the next meeting, in 1894. Mr. 
Charles Fenwick, M.P., was elected secretary 
by 251 votes to 89 for Mr. Keir Hardie, M.P. 
This vote was the largest in the Congress, 340 
out of 380 voting. The election of Mr. Fen- 
wick saved the Congress from practical extince- 
tion. The change in the personnel of the Par- 
liamentary Committee is not great, but its 
character is very materially altered. Mr. Broad- 
hurst reappears on the committee, while Mr. Har- 
ford, of the Railway Servants’ Union, is displaced. 
Mr. Anderson, of the Amalgamated Society of Engi- 
neers, is replaced by Mr. Burns, M.P., and Mr. 
John Wilson, M.P., gives place to Mr. E. Cowie, the 
President of the Miners’ Federation. All the others 
were re-elected. Mr. George Shipton, of the London 
Trades Council, was not elected, nor were others of 
the older order of trade unionism, such as Mr. John 
Inglis, of Glasgow, and Mr. Stuart Utley, of 
Sheffield. The balancing element is defective in 
numbers and in force. The aggressive element is 
strengthened by two out of the three new members 
elected. The tactics of ‘‘ capture” have, to some 
extent, succeeded, but the final issue of the change 
will only be seen when the next year’s report is 

resented. Congress promises will then be tested 
“ the amount of work done, and its quality. 
Norwich was selected as the place of next year’s 
gathering, a city which boasted of a textile in- 
dustry before Manchester was heard of in the in- 
dustrial world. The gathering in Belfast was his- 
torical in many respects, and the treatment of the 
delegates was exceptionally good. Possibly the 
effect will be to draw closer to,ether the English 
and Irish workers in all matters affecting labour, 
and thus break down some of the old prejudices 
that have long existed. 





SOME RECENT BOILER EXPLOSIONS. 

Tue result of eleven years’ working of the 
‘* Boiler Explosions Act” has been materially to 
reduce the number of these casualties, and to 
correspondingly lessen the annual bill of mor- 
tality which had to be regularly paid before that 
Act was passed. The investigations conducted 
by the Board of Trade, and of which we have from 


time to time given full reports in these columns, 
have been in the main minute and thorough, and 
although we have occasionally dissented from the 
judgments of the Commissioners and ventured to 
point out where we thought they erred, still, taken 
as a whole, the conclusions arrived at have been 
equitable, and the publication of the information 
gained has been an educational medium that has 
not failed to be of service. The infliction of 
penalties, too, where default has been brought 
home, has had due weight, for it is an 
axiom that the fear of suffering in pocket 
will influence some people far more than the teach- 
ing of any number of moral lessons. But though 
serious explosions are not so numerous as formerly, 
the list is still much too high, especially when 
the fact is borne in mind that such an event as 
the bursting of a boiler ought to be of very rare 
occurrence. Given a well-constructed and well- 
kept boiler, equipped with the fittings necessary 
for security, and attended and examined by a duly 
qualified man—all of which conditions are but 
reasonable—and an explosion should be rendered 
impossible. This is the point which should be 
strictly borne in mind by those who are interested 
in the safe and progressive development of commer- 
cial enterprise. A mere reduction in the yearly 
loss of life should not be suflicient ; practically 
entire prevention should be the goal kept in view. 

That great ignorance, the most reprehensible 
negligence, and a flagrant non-recognition of due 
responsibility, still exist, and that these facts 
should, by legislation or some other means, be 
grappled with, is illustrated by several recent 
Government inquiries, particulars of which we have 
duly given to our readers. The adoption of even 
the most elementary methods for attaining safety 
is still the last thing thought of—if thought of at 
all—by many persons, and the question may well 
be put, Why should such persons be allowed to 
possess and to work for their own profit, and at 
great risk to life, such a dangerous apparatus as an 
ill-made and ill-kept boiler? Measures to prevent 
this are, in numerous cases, as much needed now as 
ever, and this cannot fail to have struck the reader 
of the reports which we have from time to time 
published. 

Four of the most recent Board of Trade investi- 
gations may be briefly referred to, inasmuch as they 
contain points worthy of more consideration than 
the mere recital of the facts will afford. 

The first of these dealt with an explosion which 
occurred off Yarmouth (vide ENGINEERING, July 28 
last, page 112), The boiler was used on board a 
fishing smack, and, when the explosion occurred, 
the vessel was burnt to the water’s edge, and the 
boiler lost in the sea. The skipper was seriously 
injured, but, with the exception of the third hand, 
who was somewhat hurt, the crew were all rescued 
and safely landed unharmed. The boiler was a small 
vertical one made in 1882, and from that time up 
to the date of the explosion only superficial exami- 
nations were apparently made. The Commis- 
sioners, in their judgment, stated that in all pro- 
bability the firebox collapsed owing ‘‘ most likely 
to the plates having become so reduced in thick- 
ness by internal corrosion as to be unable to with- 
stand the pressure.” The boiler being lost, no 
examination could, of course, be made, and the 
Commissioners simply had to follow the evidence 
and form their conclusions therefrom. It does not 
appear that any statements were made by the 
witnesses to substantiate the corrosion theory, 
and although this defect is a prolific source of ex- 
plosion in the case of these vertical boilers, more 
especially from collapse of the fireboxes, no proof 
was adduced that it existed in the boiler in ques- 
tion. On the other hand, the evidence, we think, 
pointed to another cause, and which was probably 
the real one. The spring balance of the safety 
valve had been, it was stated, originally fitted with 
a ferrule to prevent the valve being screwed down 
and locked fast, but this ferrule had at some time 
or other been removed, so that there was nothing 
to prevent the accumulation of pressure to a dan- 
gerous extent by a few turns of the nut. It was 
affirmed, during the inquiry, that at the port of 
Yarmouth the safety valves on the boilers of 
fishing smacks were ‘‘ habitually tampered with.” 
In the official report just issued by the Board of 
Trade the Commissioners say: ‘‘We have been 
told that it is a common practice of smacks- 
men to screw up the nuts of these levers 
so as to obtain any pressure which they 





may desire to have, and it has been proved 








that on many occasions coins and washers have 
been found jammed between the valves and levers. 
We are very strongly of opinion that 
measures should be taken to stop this practice.” 
Looking at these facts, it appears to us more than 
likely that this explosion was due rather to exces- 
sive pressure through tampering with the safety 
valve than to the cause assigned by the Commis- 
sioners. 

The Commissioners recommended the adoption 
of a lock-up valve. Seeing that the valves at pre- 
sent used are so constantly tampered with by the 
men on board these vessels, who appear to have no 
idea of the danger they incur, we certainly think 
the recommendation is a wise one. Further, inas- 
much as explosions on board fishing smacks and 
other small craft are increasing, and now forma 
large proportion of the gross annual number of ex- 
plosions from various descriptions of boiler, itis but 
reasonable that some means should be taken to insure 
greater safety for the crews of such vessels. It may 
be said that if a man is so stupidly ignorant or reck- 
less as to endanger life and property in the manner 
referred to, it is his own affair and his own loss if 
he suffers, and that there is no reason why there 
should be a systematic endeavour to control all the 
evolutions of human perverseness. Unfortunately, 
however, it is not always that the wrongdoer is the 
victim or sole victim of his own act; very often 
others are punished who have had no hand in 
originating the danger, as in the case under review, 
where the smack was burnt to the water’s edge, and 
the lives of the crew placed in jeopardy. It there- 
fore appears that there is aclear call for a better 
state of things, and that the Government should 
carefully consider the question at its earliest oppor- 
tunity. The boilers on board passenger steamers are 
certified by the Board of Trade, and we seeno reason 
why asimilar precaution should not be taken in the 
case of humbler craft, the men on board of which, it 
would appear, go tosea with their lives in imminent 
peril, as, in addition to the ancient danger of being 
lost in the storm, they are in too many cases now 
confronted by the modern but entirely sur- 
mountable danger of being at any moment blown 
up by the boiler. The report just issued on the 
explosion at Yarmouth is one to which the atten- 
tion of the Board of Trade should be specially 
directed. 

The second investigation which we may briefly 
touch on referred to an explosion at an iron works 
near Bilston (vide ENGINEERING, August 11, page 
188). The boiler was of ancient make, and of the 
old-fashioned egg-ended externally-fired type. It 
burst simply from a seam rip, a defect to which 
this class of boiler is peculiarly prone. The back 
end was blown 170 yards, but luckily no injury 
resulted, as no person happened to be in the way of 
the flying fragments. The Commissioners, in their 
judgment, after stating that the boiler had been in 
use many years before being laid down at Bilston, 
exonerated the owners from blame, inasmuch as 
‘*the seam rip could not have been discovered.” 
When introducing his case, Mr. Gough, on behalf 
of the Board of Trade, specially mentioned that 
many boilers of this type had burst from a similar 
cause, and we should have thought that the Com- 
missioners would, under the circumstances, have 
given a note of warning in condemnation of the 
practice of keeping such a dangerous construction 
of boiler in use. If hidden defects may exist which 
at any time may develop a disastrous explosion, 
dealing death and destruction around, surely steam 
users should be put on their guard, and so risky a 
type of boiler should be emphatically condemned. 
But in the present case the Commissioners merely 
gave utterance to a mild word or two to the effect 
that ‘‘ persons purchasing second-hand boilers 
should ascertain their age and have them carefully 
examined,” although the defect in the exploded 
boiler had just been pronounced to be beyond dis- 
covery. All boilers of a type notoriously liable to 
suffer from defects which cannot be found out by 
inspection ought to be cut up and thrown on the 
scrap heap. This would be better than to daily 
risk the lives of the many men who, especially at 
iron works, frequently are employed in the im- 
mediate vicinity of such boilers. 

Bearing closely on this phase of the question, 
however, is another, viz., that the boiler was in- 
sured by a company which, according to the chief 
engineer's evidence before the Court of Inquiry, 
existed by taking risks. So long as dangerous 
boilers can be insured in case of blow up, on pay- 
ment of a money premium, so long will there be 
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found owners who are willing to run the risk of 
working them. The presiding Commissioner said 
that in adopting the practice of insuring such boilers 
a company might be ‘justified ‘‘legally,” and he 
might well have finished the sentence by adding that 
it was doubtful if they were justified morally. We 
certainly think that the custom, where it exists, of 
insuring bad or untrustworthy boilers in order to 
make a dividend, with little or no examination, is 
wrong in principle ; by so doing the owners, rightly 
or wrongly, are led to think that the boilers are 
safe, while at the same time a dangerous class of 
boiler is perpetuated, and an unworthy, though 
perhaps quite unintentional, disregard of the safety 
of their workpeople is the result. 

The remaining two investigations upon which we 
may say a word both dealt with explosions from 
small vertical boilers used at farms. (Vide Enet- 
NEERING, August 25, page 240.) In each case the 
boiler was corroded and worn out, and, although 
in use for years, no examination worth the name 
had been made. In one instance a blacksmith had 
managed to impress the intending purchaser with 
a sense of his ability to examine boilers, and at his 
recommendation the purchase was effected, although 
the boiler at the time must have been in a highly 
dangerous condition. Two lives were lost by this 
explosion, and the Commissioners rightly expressed 
their opinion of the conduct of this amateur in- 
spector by fining him 20]. There are far too many 
of these incompetent examiners in the country, 
and the worst of it is that their neighbours have 
too often implicit faith in their capabilities in this 
direction. Possibly the fact that their services may, 
as a rule, be obtained very cheaply, lies at the 
foundation of the faith. 

In the other case the boiler had been bought 
second-hand for 41. 103., and here also an incom- 
petent person had professed to examine it, and 
to give his advice, which, of course, was quite 
worthless. The Commissioners considered that the 
owner had erred through ignorance, and ordered 
him to pay 151. towards the costs of the investiga- 
tion, which, it was stated, amounted to 1001. They 
dwelt strongly on the importance of careful inspec- 
tion, which would have prevented both these explo- 
sions and saved the lives sacrificed. We are in- 
clined to regard as inexcusable an ignorance which 
prompts its possessor to buy a boiler for 4/. 10s., 
and to keep it in work for ten years without the 
slightest semblance of efficient examination. If 
it were a solitary case we should pass it by 
with merely a momentary thought, but when we 
know that the same neglect of precaution has 
occurred over and over again, and will continue to 
occur, we are constrained to ask whether it is not 
time that some effectual means of prevention should 
be enforced. If owners cannot keep their boilers 
svfe, one of two courses should be followed: either 
they should be compelled to call in trustworthy 
examiners, or the matter should be taken out of 
their hands and undertaken for them by some 
really competent and respunsible authority. 








THE WASTE OF SHIPPING. 

THE enormous production of shipping, which 
goes on continually—although with so great fluctua- 
tion—as the tide of demand ebbs and flows, is 
made commercially possible by reason of two chief 
causes, namely, the waste that constantly goes on, 
and the expansion of the world’s commerce. The 
second cause is one that cannot be summarised, 
but a fair estimate of the former can be arrived at 
by means of the valuable ‘‘ Statistical Summary” 
prepared by Lloyd’s Register ; the complete sheets 
of which for the past year have recently been issued. 
By these tables we learn that during 1892 there 
were lost 215 steam vessels of all nationalities, 
counting only ships of over 100 tons; vessels of 
above that size being alone dealt with in this notice. 
The aggregate net tonnage was 164,749, and the 
gross aggregate tonnage 257,048. Of this number 
vessels belonging to the United Kingdom supply by 
far the larger proportion, namely, 105 out of the 
total, the gross tonnage being 144,746, or con- 
siderably over 50 per cent. of the total tonnage 
for all nations. This would be not far off the 
proportion of losses that would be due to this 
country taking into consideration the number 
of steam vessels we own, as compared to those sail- 
ing under foreign flags, although in this respect the 
figures are rather against us. Thus we find that 
the percentage of loss for the United Kingdom is 
1.74 on the total number of steamships owned ; 





whilst if we base the estimate on gross tonnage, 
we find the percentage of loss for the past year 
was 1.69. Comparing the figures referring to ton- 
nage—which, perhaps, afford the more just esti- 
mate—with those of eleven other countries (includ- 
ing our colonies), we find that six of them show 
better averages ; thus the United States lost 1.67 
per cent. of its gross steam tonnage, Austro-Hun- 
gary 0.90 per cent, Holland 0.17 per cent., Ger- 
many 1.16 per cent., Italy 1.10 per cent., and 
Russia 1.12 per cent. The countries which show a 
heavier proportion of tonnage lost are as follows: 
British colonies, 2.41 per cent. ; France, 2.62 per 
cent. ; Norway, 2.72 per cent. ; Spain, 3.40 per 
cent. ; and Sweden, 2.39 percent. In order that a 
closer estimate may be formed of our position, we 
give the numbers and gross tonnage of steam 
vessels lost by the countries named during the past 
year: Colonies, 15 vessels, 12,440 tons; United 
States, 9 vessels, 9560 tons ; Austro-Hungary, 2 
vessels, 1548 tons; Holland, 2 vessels, 488 tons ; 
France, 19 vessels, 22,412 tons; Germany, 10 
vessels, 12,591 tons ; Italy, 2 vessels, 3499 tons ; 
Norway, 8 vessels, 9137 tons ; Russia, 1 vessel, 2297 
tons; Spain, 9 vessels, 14,871 tons; Sweden, 9 
vessels, 5013 tons. It may be added that the 
remainder of the total of steam losses is made up 
in the tables as follows: Other European coun- 
tries, 8 vessels, 6905 tons; Asia, 6 vessels, 4638 
tons ; Central and South America, 9 vessels, 6590 
tons ; other countries, 1 vessel, 313 tons. The 
tables give eight columns, into which the losses are 
divided under the headings of ‘‘ Abandoned at 
Sea,” ‘* Broken up, Condemned, &c.,” ‘‘ Burnt,” 
‘* Collision,” ‘‘ Foundered,” ‘‘ Lost, &c.,” ‘* Miss- 
ing,” and ‘‘ Wrecked.” A consideration of these 
sub-heads will show that the total figures quoted 
must not be taken as final in the light of ‘‘ figures 
of merit” for the respective countries. Thus we 
find that Germany did not condemn a single steam 
vessel during the past year, and this largely 
accounts for her good average of steam tonnage 
loss—namely, 1.16 per cent. France, on the other 
hand, condemned four steamships, of a gross 
tonnage of 5188, out of the total fleet of 532 
steamers, equalling 853,799 tons gross, owned by 
the nation. The United Kingdom condemned 20 
steamships, equalling 23,610 tons gross, out of our 
total steam fleet of 6035 ships, of 8,601,679 tons 
gross. It may be stated that Germany stands next 
to the United Kingdom in total steam vessels 
owned, the figures for that country being 846 
ships of 1,088,830 tons gross. Our colonies 
own a steam fleet exactly equal to that of 
Germany in numbers, but the gross tonnage is less, 
only 515,204; which shows that the average 
steamer of the British colonies is not much more 
than half the size of the average steamship of Ger- 
many. The other countries, besides those already 
named, which own over 300,000 gross tons of steam 


shipping are: United States, 572,252 tons; Italy, 
317,197 tons; Norway, 335,547 tons; Spain, 
436,925 tons. Turning to other sources of loss, 


we find that England abandoned three vessels at 
sea, the colonies one, and France one. Four 
British vessels were burnt, two American, one 
Swedish, one Asian, and two Central American. 
By collision England lost thirteen ships, the 
colonies two, Austro-Hungary one, France four, 
Germany six, Norway one, Spain one, other Euro- 
pean countries two, and Central and South 
America one. This gives thirty-one steamers lost 
by collision out of a total of 215 losses from all 
causes, including the forty-six condemned. Under 
the heading of ‘‘ Foundered” England hasthree ships 
tabulated, the colonies one, France one, Germany 
one, and Russia one. The figures are promising, 
although it may be hoped that this heading will 
become all but unnecessary before long. The 
figures in the ‘‘ Lost” and the ‘‘ Missing” columns 
do not call for comment ; but under the heading 
of ‘‘ Wrecked” we find the most prolific record, 
there being in this column a total for all countries of 
103 vessels, or nearly 50 per cent. of the total 
losses. Under the heading ‘* Wrecked ” are included 
vessels lost through stranding or striking on rocks, 
&c., and of the total England supplies 54 ships, 
the colonies 4, the United States 4, Austro- 
Hungary 1, France 8, Germany 2, Norway 5, 
Spain 5, Sweden 5, other European countries 4, 
Asia 5, and Central and South America 6. 

So far we have dealt with the figures relating to 
steam shipping only, and it could be wished that 
this country appeared to more advantage in the 
matter of vessels lost. The figures, as they stand, 


put England in a somewhat higher position than 
she should hold if the ‘‘ Broken up and Con- 
demned” column were eliminated. Thus we find 
that neither Holland nor Italy lost a single ship, 
the total wastage of both these countries being due 
to two ships condemned in each case ; that is to say, 
not a single Dutch nor Italian steamer was wrecked 
during 1892. Of course, it would not be fair to 
|; pit these comparatively small maritime Powers, 
owning respectively but 201 and 227 steamers, 
against our mercantile fleet of over 6000 steam- 
ships ; still it is to be hoped the British record will 
improve, and that we may stand at the head of 
nations in the safety of our steamships at sea, as 
would become the greatest maritime State the world 
has ever seen. 

The second table of the return under review 
gives corresponding figures for sailing vessels, and 
| here our own country appears to greater advantage 
|if we take as our standard the percentage of losses 
|in terms of the total tonnage owned, for there are 
| but three countries showing a better average, 
namely, Italy, Russia, and Spain. Were the 
‘* Broken up and Condemned” column eliminated, 
however, we should not occupy so high a position, 
for though we possess by far the biggest mercantile 
sailing marine, we have not condemned so much 
tonnage last year as some other countries. Speak- 
ing generally, it may be stated that the tables show 
a greater waste of sailing vessels as compared to 
steam ; which, of course, is in accordance with 
what might be expected. The total number of 
sailing vessels of under 100 tons of all nationalities 
wrecked or condemned during the past year was 
793, the total tonnage being 368,176. Of this 
number the United Kingdom supplies 144 out of 
a total of 3255 vessels owned by the nation, or nearly 
100,000 tons lost out of the total of over 24 millions 
owned ; percentage of tonnage lost, 3.56. Our 
colonies own 1859 sailing ships, tonnage 782,821, 
and lost 90 vessels of 40,939 tons ; percentage of 
tonnage lost, 5.23. The United States own 2866 
sailing ships, of a tonnage of 1,354,174, out of 
which 117 ships were lost of 48,468 tons ; per- 
centage of tonnage lost, 3.58. Austro-Hungary 
owns 207 ships, of 101,437 tons; 12 were lost, 
their tonnage being 9228, or a tonnage loss of 9.10 
percent. The number of Danish sailing ships is 
604, tonnage 136,782 ; 24 were lost of 5257 tons, 
giving a tonnage loss of 3.84 per cent. Holland 
owns 316 sailing ships, tonnage 150,987 ; she lost 
20 of 9025 tons, which equals a tonnage percent- 
age of 5.91. French sailing ships number 678, 
tonnage 203,909 ; the loss was 45 ships, tonnage 
15,053 ; percentage tonnage loss, 7.38. Germany 
owns 1005 ships of 614,924 tons; the loss was 54 
of 26,749 tons, equalling a tonnage loss of 4.32 per 
cent. Italy has 1173 sailing ships of 501,643 tons; the 
loss was 37 ships of 17,351 tons, or 3.46 per cent. ; 
this percentage is a trifle better than that of the 
United Kingdom. Norway ranks only after Eng- 
land and the United States in the number of sail- 
ing ships she owns, the figures being 2818 ships, 
tonnage 1,346,212 ; she lost 141 ships, of a tonnage 
of 68,135, or a loss of 5.06 per cent. on the 
number owned. The next two countries, Russia 
and Spain, are the only ones showing a percentage of 
loss considerably below that of England, but the 
number of ships owned by Spain is so small that 
the comparison is not of much value, whilst it must 
be remembered that a considerable number of 
Russian ports are closed during the winter, which 
is more particularly the wreck season; still the 
country deserves all credit for showing the lowest 
' average in sailing ships. Russia has 947 ships of 
| 276,706 tons ; she lost 14 ships of 4542 tons, or 
1.64 per cent. Spain owns 471 sailing vessels, ton- 
| nage 118,037 ; the loss was 7 ships of 2024 tons, or 
|1.71 per cent. on tonnage. Sweden owns 960 sail- 
| ing vessels of 288,751 tons; she lost 41 vessels of 
| 14,989 tons, or 5.16 per cent. of her total tonnage. 
Other European countries lost 28 sailing vessels, 
| Asia 18, and other countries 1. Turning to the 
| causes of loss, we find that 104 vessels were aban- 
|doned at sea, 152 broken up or condemned, 29 
burnt, 41 lost in collision, and 32 foundered. In 
{the columns ‘“‘ Lost, &c.,” and “* Missing ””—under 
which headings appear those vessels of which full in- 
| formation is not forthcoming—there are 86 vessels ; 
| whilst 349 sailing ships are returned as ‘‘ Wrecked,” 
that is, lost through stranding or striking rocks, &c. 

Taking steam and sailing vessels together, we find 
|that our percentage of loss is second in merit 
only to two other countries, namely, Russia 
and Denmark, if we take tonnage as a basis of 
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calculation, whilst only Russia and Spain show 
better averages if the number of ships be con- 
sidered. Our loss in all vessels (over 100 tons) 
was 2.59 per cent., tonnage loss 2.11 per cent. 
Denmark lost 2.86 per cent. of her vessels and 1.69 
per cent. of hertonnage. Russia lost 1.25 per cent. 
of her vessels and 1.42 per cent. of her tonnage. 
Spain lost 1.82 per cent. of her vessels and 3.04 
per cent. of her tonnage. If, however, we take 
only the big shipowning countries of the world, we 
find the United Kingdom has the best average all 
round ; and we will conclude our quotations of 
figures by giving those for both steam and sailing 
tonnage, relating to those countries which possess 
over 1,000,000 tons of shipping in vessels of over 
100 tons. United Kingdom, 9620 vessels owned of 
11,157,662 tons ; lost 249 vessels of 235,659 tons ; 
percentage vessels lost, 2.59; percentage of ton- 
nage lost, 2.11. Colonies, 2705 vessels owned of 
1,298,025 tons ; lost 105 vessels of 53,379 tons; 
percentage of vessels lost, 3.88 ; of tonnage, 4.12. 
United States, 3297 vessels owned of 1,926,426 
tons ; lost 126 vessels of 58,028 tons; percentage 
of vessels lost, 3.82; of tonnage 3.01. France, 
1210 vessels of 1,057,708 tons; lost 64 vessels of 
37,465 tons; percentage of vessels lost, 5.29; 
of tonnage, 3.54. Germany, 1851 vessels of 
1,703,754 tons; lost 64 vessels of 39,340 
tons ; percentage of vessels lost, 3.46; of 
tonnage, 2.31. Norway, 3333 vessels of 1,681,759 
tons ; lost 149 vessels of 77,272 tons ; percentage of 
vessels lost, 4.47 ; tonnage, 4.59 per cent. To the 
above we will add the figures for Italy, as she comes 
not very far short of the 1,000,000 tons, and more- 
over has a very creditable average. Italy, 1400 
vessels of 818,840 tons; lost 39 vessels of 20,850 
tons, percentage of vessels lost 2.79, percentage of 
tonnage lost 2.55. As in the above figures relating 
to vessels lost are included those broken up and 
condemned, we will give the figures under this 
heading for the principal countries, so that our 
readers may correct the percentages of actual loss 
by misadventure if they wish. United Kingdom, 
40 vessels of 29,522 tons; Colonies, 24 vessels of 
10,587 tons; United States, 17 vessels of 10,837 
tons ; France, 12 vessels of 7117 tons; Germany, 
15 vessels of 8308 tons; Norway, 30 vessels of 
10,996 tons ; Italy, 13 vessels of 9145 tons. 

Although, as will be seen, we have the lowest 
percentage of loss amongst the seven big shipown- 
ing nations of the world (including our colonies), 
yet we cannot look on our position as altogether 
satisfactory. There are many reasons why we 
should stand first, and when these are discounted 
there is not, perhaps, a great deal left for us to 
boast about. In the first place, in virtue of our 
position our ships should be the best found and 
safest of all nations ; yet Russia beats us on every 
point. The large number of steamers we possess 
should give us an advantage, but we find by the 
returns that in safety of steam tonnage we only 
stand in the second division, being seventh amongst 
the twelve countries of which averages of loss are 
quoted. The large proportion of steam tonnage 
comprised in our ocean liners, which are so little 
liable to accident, gives us a great advantage over 
other countries ; and it must not be forgotten that 
many of our sailing vessels are of great size and 
well appointed. We have more engineering estab- 
lishments, more shipbuilding yards, and more 
maritime resources generally than any other Power; 
our coasts are magnificently lighted, our harbours 
are safe and commodious, and our shores are 
patrolled by powerful tugs. We have special and 
stringent legislation, and a trained body of officials 
to enforce the State regulations, In spite of all 
these advantages we have to depend on our sailing 
fleet to give us the moderate position we hold in 
regard to the safety of ships at sea. There is cer- 
tainly room for improvement. 





OFFICIAL TESTS IN NORWAY WITH 
SMALL-CALIBRE RIFLES. 

A numMBER of exhaustive and interesting tests 
with small-calibre rifles have recently taken place 
at the instance of the Norwegian military authori- 
ties. The tests, which have been conducted by a 
special commission, have resulted in the recom- 
mendation of the 6.5-mm. Krag-Jirgensen rifle. 
The tests having in the first place shown with what 
kind of powder they should be conducted, rifles of 
8 mm., 7.65 mm., 7 mm., and 6.5 mm. were tested, 
the latter proving decidedly superior in ballistic 
qualities. A commencing velocity of 700 metres 





was recorded, with a pressure in the barrel of about 
4000 atmospheres. As the pressure in the barrel 
increases as the calibre decreases, it will, at 
least at present, not be advisable to adopt a smaller 
calibre than6.5mm. Experiments have been made 
with 5-mm. calibre, but the results have not been 
satisfactory. As the 6.5-mm. calibre is exposed toa 
very serious strain, the tests also comprised its being 
able to stand a large number of shots. The results 
were very satisfactory, a 6.5-mm. rifle being sub- 
jected to 4000 shots without having perceptibly 
deteriorated. 

The preliminary tests having thus resulted 
favourably for the 6.5-mm. calibre, exhaustive com- 
parative tests were made with 8-mm. and 6.5-mm. 
rifles, the former calibre having already been 
adopted by several countries. The results were as 
follows : 

With the 6.5-mm. calibre a considerably greater 
“rasance” is obtained than with the 8-mm. calibre. 

With the 6.5-mm. calibre, a greater accuracy in 
hitting, especially at the shorter distances, will be 
obtained than with the 8-mm. calibre. 

The deviation of rotation and the effect of the 
wind are no greater with the 6.5-mm. calibre than 
with the 8-mm. calibre. 

The 6.5-mm. projectiles have greater power of 
penetration in wood than the 8-mm. projectiles, 
and quite as much in earth and sand. 

The 6.5-mm. projectiles do not so easily lose their 
shape as the 8-mm. projectiles. 

The projectiles used were of lead, with a coating 
of nickel-plated steel or nickel bronze. 

It was observed that whereas the power of pene- 
tration into wood was greatest at a distance of 
about 300 ft.—about 12 per cent. greater for the 
6.5-mm. than forthe 8-mm. calibre—and while it 
gradually decreased for every 300 ft., the power of 
penetration into sand was comparatively small at a 
distance of 300 ft., whereas it rose up to between 
1300 ft. and 1600 ft. when there was not much dif- 
ference between the two calibres. The twist of 
the rifling in the barrels has been so arranged that 
the projectile is comparatively long, so that it com- 
bines a fair weight with a small diameter ; still 
100 6.5-mm. projectiles weigh no more than 76 
8-mm. projectiles, 

The tests with regard to mechanism and maga- 
zine comprised the Krag-Jirgensen, the Mann- 
licher, and the Mauser rifles ; the Kropatchek rifle 
(Portugal), the Nagaut rifle (Belgium), the Lee- 
Speed rifle (England), the Schmidt rifle (Switzer- 
land), the Marga rifle, and others, having also been 
duly considered and discarded. The three rifles first 
named have been tested in the most varied and 
thorough manner. There were tests for quick-firing 
with and without aim, tests of endurance (500 shots 
without cleaning the barrel, 400 from magazine, and 
100 as single loader, but with loaded magazine), dust 
tests, tests of rusting, of firing with increased 
charges (giving a pressure of not less than 5000 atmo- 
spheres), and finallytests with defective cartridges. 
That the ease with which the various mechanisms 
could be handled also was tested, goes almost with- 
out saying. 

In order to test the different rifles as far as dust 
was concerned, they were placed in a special box, 
and for two minutes exposed to a blast of fine sand ; 
they were then taken out of the box; they were 
slightly shaken so as to remove the surplus of sand, 
and were then tested, both as single and as maga- 
zine loaders. In order to try the rifles with regard 
to rusting, the handles were screwed off, the breech- 
loading mechanism, the magazine, &c., were cleaned 
from all grease, and were then immersed in salt 
water for four hours (with closed mechanism, and 
as high as the cartridge chamber) ; they were then 
left in the open air for two days, and subsequently 
twenty shots were fired from the magazine without 
any cleaning whatever. 

The commission recommends the adoption of the 
Krag-Jérgensen mechanism and magazine arrange- 
ment, on account of the following advantages : It 
gives the most perfect combination of single- 
loader with magazine as reserve, and magazine 
rifle proper, being equally serviceable as single- 
loader, even if the magazine gets out of order. 
The ! filling and refilling of the magazine can be 
effected with loaded rifle, with mechanism closed 
and trigger cocked. The magazine remains intact 
when using the rifle as a single-loader, so that there 
is always a reserve of five cartridges, whereas with 
the Mauser there are four left, while the Mannlicher 
cannot be used as a single loader. Finally, the 
loading and refilling of the Krag-Jérgensen rifle is 








easily accomplished from all positions, as compared 
with the two others. There is no spring resistance 
to be got over, so the loading requires only a very 
slight movement, which is a great advantage for 
the soldier, when he, for instance, is in a recum- 
bent position. The weight of the rifle complete is 
under 9 lb., with bayonet attached about 5 oz. 
above 9 lb. It is intended to furnish each soldier 
with 150 cartridges, which will weigh barely 9 lb. 





THE NEW SPANISH CRUISER 
“INFANTA MARIA TERESA.” 

THE latest addition to the Spanish Navy—the 
cruiser Infanta Maria Teresa—which has been 
built and engined by La Sociedad Andénima de los 
Astilleros del Nervion (formerly Martinez-Rivas 
Palmer), at their splendidly equipped works at 
Bilbao, proceeded last week to Ferrol, in the north 
of Spain, to go on her steam trials. This is one 
of a fleet of ships for the construction of which 
the Spanish Government in 1889 voted an extra- 
ordinary credit of 10,000,000/. Through the influ- 
ence of Mr. Martinez, one of the most enterprising 
capitalists in Spain, and that of his partner, Sir 
Charles Palmer, Bart., the experienced and 
vigorous head of the Jarrow firm, the building of 
three of the ships was intrusted to the Bilbao firm, 
one of the stipulations being that in every case pre- 
ference must be given to Spanish material and 
industries—one of the primary objects being to 
foster the national industries, and more especially 
those of the province of Vizcaya. In July, 1889, 
the contract between the Government and Don 
José Martinez de las Rivas for the construction of 
the hulls of the three cruisers was signed, and 
mmediately afterwards efforts were begun to 
transform what was nothing but a marsh on the 
banks of the River Nervion into important ship- 
building, engineering, and ordnance works. English 
managers and leading workmen were engaged by 
Sir Charles Palmer, and, after an enormous amount 
of labour, thevarious machine sheds, frame-bending 
sheds and furnaces, joiners’ shops, &c., were 
erected ; expensive machinery was brought from 
England, and the actual building of the ships begun. 
So strenuously was the work prosecuted, that in 
the short space of thirteen working months the 
first cruiser was launched with great ¢éclat by the 
Queen Regent of Spain. 

As stated in a former article,* when we gave a 
detailed description of the works, the original 
intention was to send out the principal parts of 
the machinery finished from Jarrow, where they 
were to be constructed at Messrs. Palmers’; but 
it was afterwards decided, upon the appoint- 
ment of Mr. McKechnie as manager of the engine 
works, to build the engines in Spain, as he under- 
took the responsibility of the entire construction 
of the machinery at the Nervion Works. There- 
upon the large and spacious engine and boiler shops, 
with iron and brass foundries, coppersmithy, bolt 
and rivet shop, &c., were begun, the most improved 
machinery being sent from this country. Every- 
thing progressed well till May 1, 1891, when the 
engine works were completely destroyed by fire. 
The work of reconstruction was tackled in a 
systematic manner, and with so much success 
that in three months the workshops were re- 
erected, and the construction of the cruisers’ ma- 
chinery proceeding as if nothing extraordinary had 
occurred. Many important parts of the engines 
were destroyed by the intense heat, and by the 
water which was poured upon them during the 
progress of the fire. 

In the beginning of 1892 the firm of Martinez- 
Rivas Palmer was transformed into a limited 
liability company,+ with a capital of 1,200,000/., 
and the progress of work upon the ship and 
guns, as well as the reconstruction of the engines, 
went on satisfactorily until the end of April, 1892, 
when, through a disagreement between the firm 
and the Government, the works were temporarily 
closed. Butthe Government ultimately decided to 
take over the establishment with the intention of 
finishing the cruisers on their own account, and the 
English managers and workmen were retained upon 
their old terms. 4s official director over the con- 
cern, the Government appointed General Cervera, 
an experienced naval officer. Under his energetic 
efforts the work forged ahead, and his pleasant and 
gentlemanly manner gained him friends among 





* See ENGINEERING, vol. xlviii., page 504, 
+ Ibid., vol. li., page 127. 
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Spaniards and Englishmen alike. He remained for 
about seven months in command of the Astilleros, 
when he was appointed Minister of Marine, being 
succeeded by General Rocha, who has continued 
in charge up to the present. And now, after 
all the difficulties and troubles with which the 
undertaking has been beset since its beginning, 
the first of the three cruisers is completely finished 
and armed. The other two cruisers are in an ad- 
vanced state, and may soon be completed. It is 
hoped that satisfactory arrangements wil] then be 
come to for the continuance of the establishment. 
Hitherto the Government has not been disposed to 
relinquish their control over the works until the 
cruisers were finished, and consequently dis- 
couraged the construction of merchant vessels. It 
is hoped now that as soon as terms have been 
settled with the company on the part of the Govern- 
ment, that either the company will be put in a 
position to carry on the works, or that they will be 
purchased by some of the capitalists who are 
credited with a desire to see the establishment as 
actively engaged as it might be. Certainly it is 
as well equipped as any British yard, and if en- 
couragement is given, as is suggested by the Ship- 
ping Bounty Bill brought before the Legislature, 
the construction of these cruisers may mark an im- 
portant epoch in the industrial history of Spain. 
The vessels built clearly prove what we have 
written as to the efficiency of the works, as will be 
appreciated from a short description, deferring 
fuller details until a later date, when we hope soon 
to fully illustrate the vessels and their machinery. 

The Infanta Maria Teresa is built entirely of 
Siemens-Martin steel, is 340 ft. long between per- 
pendiculars, and 364 ft. over all, with a breadth of 
65 ft., and a depth of 38 ft., displacing 7000 tons 
ona mean draught of 21 ft. 6in. She has the 
usual ram bow, and carries two masts, each having 
a military top and signalling yard. The masts and 
funnels have just enough rake to give her a very 
smart appearance. For 315 ft. amidships she has 
an armour belt 5 ft. 6 in. broad, backed by 6-in. 
teak. The plates, which were supplied by Messrs. 
Cammell and Co., are 12 in. thick, secured by 
3}-in. bolts. She has the usual cellular double 
bottom, and has eleven transverse watertight bulk- 
heads, the bunkers being arranged in the usual 
manner to afford the machinery as much protection 
as possible. She carries in all twelve boats, includ- 
ing a 60-ft. 17-knot vedette boat, four large sailing 
pinnaces, a 30-ft. gig, 28-ft. whaleboat, two dingies, 
a 25-ft. canoe, and two 30-ft. 8-knot steam launches, 
the machinery of the latter being constructed 
in the Astilleros. Forward she has a very power- 
ful capstan, and a large warping winch aft, and is 
fitted with Muir and Caldwell’s patent steam 
steering gear. The total bunker capacity is over 
45,000 cubic feet, and 490 tons of fresh water are 
carried under the boilers. Her principal ground 
tackle consists of two 90-cwt. and two 30-cwt. 
ordinary anchors, two 80-cwt. stockless, and two 
kedge anchors of 14 cwt. and 8 cwt, respectively. 
The pumping arrangements and ventilation of the 
ship have been well looked after, and throughout 
the whole ship a proper and complete system of 
voice-pipe arrangement has been instituted. Be- 
tween the bridges, conning tower, steering gear, 
and engine rooms, as also between the engine and 
boiler rooms, &c., Messrs. Chadburn’s patent tele- 
graph gear has been fitted. Mr. James Clark, 
formerly of the Barrow Shipbuilding Company, 
who went to Bilbao at the commencement of the 
works, succeeded Mr. J. P. Wilson as manager of 
the shipbuilding department, and the short time 
in which the first cruiser was built speaks well for 
the management. 

The ship has in all eight torpedo tubes, and the 
principal armament is as follows: Two 28-centi- 
metre guns (one forward and one aft) mounted 
in barbette turrets,* ten 14-centimetre guns, 
two 7-centimetre guns, eight 57-millimetre Nor- 
denfeldts, two 11-millimetre Nordenfeldts, and 
eight Hotchkiss. The forgings for these were 
brought from England, but they were turned 
and finished in the Astilleros Gun Factory, all the 
employés of which are Spaniards. This department 
is managed by Colonel Albairan, who has had con- 
siderable experience in the Government gun fac- 
tories, and who has satisfactorily finished the 
work entrusted to him, which excels by far similar 
work produced in the Spanish Royal Dockyards. 

The propelling engines are of the vertical triple- 





* See ENGINEERING, vol. 1, page 319. 





expansion surface-condensing direct-acting type, 
driving twin-screws, and are designed to develop 
collectively about 13,500 indicated horse-power with 
forced draught, the contract speed for which is 20 
knots. The dimensions of cylinders are: High 
pressure, 42 in.; intermediate pressure, 62 in.; and 
low pressure 92 in., by 46 in. stroke. The cylinders 
are fitted throughout with Whitworth’s fluid com- 
pressed steel liners. In both engine and boiler 
rooms there is plenty of clear space. The cylinders, 
cylinder covers, pistons, and steam chest doors are 
all of cast steel. The high-pressure cylinders are 
fitted with piston valves, and the intermediate 
pressure and low pressure with valves of the ordi- 
nary flat-faced ported type. The piston-rods, which 
are 7? in. in diameter, are of Siemens-Martin steel, 
as are also all the forgings. The high-pressure 
rods are fitted with Beldam’s patent packing, the 
packing for the intermediate pressure and low 
pressure having been supplied by the Combination 
Metallic Packing Company. The thrust blocks 
and collars are of cast steel, the latter being of the 
horseshoe shape and lined with ‘‘ Magnolia” metal. 
The main surface condensers, which are 10 ft. 8 in. 
long, are made entirely of brass, having a total sur- 
face of 14,600 square feet. Each condenser carries 
over 5000 brass tubes 10 ft. 8in. by gin. in 
diameter. The crankshafts, which were supplied 
by Messrs. Cammell and Co., are of the ordinary 
three-throw type, being made of steel, the 
external diameter being 164in. The reversing 
gear is of the ordinary all-round type, both hand 
and steam gear being provided. In each engine- 
room there is a 100-gallon Kirkaldy’s distiller, each 
with a circulating pump, as also an evaporator on 
Weir’s system with its 4-in. cylinder feed pump. 
There are four ash-hoisting engines, having two 
4}-in. cylinders by 54-in. stroke, and efficient means 
have been provided for handling the ash-buckets 
under forced draught. The engines for working 
the ammunition hoists are placed one forward and 
one aft, both working double hoists. The ammuni- 
tion hoists themselves are provided with safety 
gear, to prevent the charges falling and causing an 
explosion on board, in case of the rope suspending 
them being shot away. The main steam pipes are 
18 in. in diameter, and are all of copper, the sheets 
having been brazed and wrought up in the copper- 
smithy. 

Forward of the mainmast a boat-hoisting engine 
has been fitted, having 9-in. cylinders, and capable 
of lifting 18 tons, the mast being provided with a 
suitable boom for raising and lowering the heaviest 
boats. Air-compressing machinery, supplied by 
Schwartzkopff, for charging the torpedo tubes and 
torpedoes, has also been fitted for working up to 
1500 lb. pressure. The exhaust steam from the 
auxiliary machinery is carried into two auxiliary 
condensers 8 ft. long—one in each engine-room— 
each condenser being provided with its own air and 
circulating pumps, which are worked by entirely 
independent engines. These condensers, like the 
main, are made entirely of brass, and each contains 
about 700 tubes. 

In all there are over fifty separate and auxiliary 
engines, the whole of which, excepting the windlass, 
steering gear, distillers, and vedette boat machi- 
nery, have been constructed in the Astilleros. In 
a situation convenient to the engine-room an engi- 
neers’ workshop has been erected, and fully pro- 
vided with all the requisite machines, tools, and 
grindstones. The two propellers are three-bladed 
and cast of Stone’s patent No. 3 bronze, the bosses 
and tail-pieces being of gun-metal, and the blades 
fixed by bolts in the usual manner. The propellers 
have a diameter of 16 ft. 5 in. and 20 ft. 6 in. pitch, 
the expanded surface being 73 square feet. For each 
engine there are four lengths of straight shafting, 
which was supplied rough turned and finished in 
the Astilleros. The diameter of the intermediate 
shafting is 15} in., that of propeller shafting being 
152 in. 

Steam is supplied by four double-ended boilers 
16 ft. 3 in. in diameter, and two single-ended 
boilers 15 ft. 3 in. long by 10 ft. 6 in. in diameter, 
and working at a pressure of 150 lb. per square 
inch, the test pressure being 2650. Following out 
the usual plan, to provide greater safety, the boilers 
are placed in two separate compartments, the 
bunkers being run along each side in the usual way. 
There are two funnels, 9 ft. in diameter, the height 
from dead-plate to top of funnel being 69 ft. ‘There 
are in all 40 Purves patent boiler flues 6 ft. 6 in. 
long, and having a mean diameter of 3. ft. 3 in. 





The double-ended boiler tubes are 6 ft. 3 in. by 





23 in., the single-ended boiler tubes being 6 ft. 9 in. 
by 24-in., the length between tubeplates being for 
double-ended 6 ft. 3 in., for single-ended 6 ft. 9 in. 
The grate surface is 845 square feet ; tube surface, 
22,270 square feet ; heating surface, 25,920 square 
feet. For supplying steam to the electric light and 
steering gear engines, there are two auxiliary boilers 
on the protective deck forward, each 8 ft. 10 in. long 
by 7 ft. 9 in. in diameter, with a 3}-in. Worthing- 
ton system pump provided. The usual stokehold 
arrangements for running under forced draught 
have been fitted, there being nine fans, having a 
diameter of 5 ft. 6in. The designing and construc- 
tion of the engines, boilers, and auxiliary machinery, 
as well as the construction and equipment of the 
engine works, have been carried out by Mr. James 
McKechnie, who has been assisted by Mr. James 
Brown, formerly of the Clydebank engineering 
staff. 





LITERATURE. 


Pioneers of Science. By Oniver Lopes, F.R.S., Pro- 
fessor of Physics in Victoria University College, 
ie London and New York: Macmillan and 





Tuis book of 400 pages is the outcome of a course 
of lectures given in 1887 by Professor Lodge in 
University College, Liverpool. It is not always 
that professors elect to write out their lecture-notes 
for publication. Tyndall did so, and gave students 
his manuals on Light, Heat, and Sound; Tait 
expanded his notes into his ‘‘ Recent Researches 
in Physical Science ;” Stokes developed his into 
his admirable book on Light ; and Ball’s Christmas 
lectures at the Royal Institution (1887) have be- 
come the ‘‘ Star-Land”’ that delights every reader 
of popular astronomy. Dr. Lodge, too, has filled 
in the outline of his course, and thereby given the 
general scientific reader a work full of varied and 
useful information. 

His pioneers, however, are not selected from 
every part of the field of science. Only those are 
introduced who explored, or contributed to explore, 
the vast domain of astronomy and some conter- 
minous regions. By means of biographical details, 
gathered from all ‘‘readily available” sources, he 
tries to make his pioneers live their life and do 
their work before the reader. Their studies and 
successes are chronicled, their trials and failures 
recorded, their honours and hardships are all 
vividly described, and the moral opportunely 
pointed. Thus, speaking of Newton (page 185), he 
Says : 

‘*His method of fluxions was still unpublished ; a second 
edition of the Principia, with additions and improve- 
ments, had yet to appear, but fame had now come upon 
him, and with fame worries of all kinds.” [The italics are 
ours. | 

Galileo’s ‘‘energy and imprudence” elicit the 
exclamation, ‘‘ What a blessing that youth has a 
little imprudence and disregard of consequences in 
pursuing a high ideal !” 

Kepler’s ill-health, weak constitution, and con- 
tinual distress awaken his sympathy, and he writes 
(page 75) : 

‘*Once more Kepler made a determined attempt to get 
his arrears of salary paid, and rescue himself and family 
from their bitter poverty. He travelled to Prague on 
purpose, attended the imperial meeting, and pleaded his 
own cause, but it was all fruitless; and, exhausted by 
the journey, weakened by over-study, and disheartened 
by the failure, he caught a fever, and died in his fifty- 
ninth year. His body was buried at Ratisbon, and a 
century ago a proposal was made to erect a marble monu- 
ment to his memory, but nothing was done. It matters 
little one way or the other whether Germany, having 
almost refused him bread during his life, should, a cen- 
tury and a half after his death, offer him a stone.” 

On page 50, Tycho Brahe’s work, in his island 
home of Huen, is rapidly sketched, and we are told 
that : 

** Philosophers, statesmen, and occasionally kings (in- 
cluding our own James I.) came to visit the great astro- 
nomer and to inspect his curiosities. And very wholesome 
for some of et personages was the treatment they 
met with. For Tycho was no respecter of persons. His 


’ 


humbly-born wife sat at the head of the table whoever 
was there ; and he would snub and contradict a chan- 
cellor just as soon as he would aserf.” 

Descartes’s easy-going way of working is noticed 
as offering a humane suggestion to over-laborious 
students of the present day. On page 147 we 
read : 

‘*He recommends idleness as necessary to the produc- 
tion of good mental work. He worked and meditated but a 
few hours aday; and most of them in bed. He used to 
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think best in bed, he said. The afternoon he devoted to 
society and recreation. After supper he wrote letters 
to various persons, all plainly intended for publication 
and scrupulously preserved. He kept himself free from 
care and was most cautious about his health, regardin 

himself, no doubt, as a sabject of experiment, and wishfu 
to see how long he could prolong his life.” 

Part I. is entitled, ‘‘From Dusk to Daylight,” 
the ‘‘ pioneers” being Copernicus, Tycho Brahe, 
Galileo, Descartes, and Newton. Part II. is called 
‘* A Couple of Centuries’ Progress ;” it introduces 
Roemer and Bradley, Lagrange and Laplace, and 
(somewhat furtively) Adams and Leverrier. 

The work of each of these men is analysed, and 
their contributions to the progress of science indi- 
vidualised and duly emphasised. Each lecture is 

receded by a summary of facts which must be 
invaluable to the student-reader. The whole is 
presented in an interesting and scholarly form. The 
“acta eave of the author—and Professor Lodge 
1as a few—naturally manifest themselves here and 
there. 

On page 165, he finds an opportunity for firing 
a shot at examiners. Speaking of Newton, he 
Says : 

‘* By the end of the year (1664) he was elected to a 
scholarship and took his B.A. degree. The order of merit 
for that year never existed or has not been kept. It would 
have been interesting, not as a testimony to Newton, but 
to the sense or nonsense of the examiners.” 

This comment is unkind and puzzling, considering 
that Dr. Lodge has year after year applied for the 
Examinership in Experimental Philosophy at the 
London University. But perhaps the explanation 
may be found in the ‘‘very modern spirit” 
described on page 146. When speaking of Descartes 
he says : 

“Tn this, as in many other things, he was imbued with 
a very modern spirit, a cynical and sceptical spirit which 
to an outside and superficial observer like myself seems 
rather rife just now.” 

Examinations —-even the Cambridge Tripos—do 
not command his confidence. Adams ‘‘ had gradu- 
ated as Senior Wrangler, it is true, but somebody 
must graduate as Senior Wrangler every year, and 
every year by no means produces a first-rate mathe- 
matician” (page 324) ; besides, 

‘The labelling of a young man on taking his degree is 
much more worthless as a testimony to his services and 
ability than the general public are apt to suppose.” 

This sounds strange from one who compelled 
himself to toil for years to get his D.Sc. London, 
and who subsequently accepted an honorary LL.D. 
degree. 

We find a trace of this ‘‘modern” spirit, en- 
livened this time with a dash of humour, in the 
paragraph descriptive of Sir Isaac Newton’s nomi- 
nation to Parliament. It runs thus: 

‘* We are a curious, practical, and rather stupid people, 
and our one idea of honouring a man is to vote for him 
in some way or other ; so they sent Newton to Parliament. 
He went, I believe, asa Whig ; but it is not recorded that 
he spoke. It is, in fact, recorded that he was once ex- 
pected to speak when ona Royal Commission about some 
question of chronometers, but that he would not. How- 
ever, I dare say he made a good average member.” 

In referring to Kepler’s poverty, he suggestively 
writes; ‘*‘ What Kepler might have achieved had 
he been relieved of [from ?] those ghastly struggles 
for subsistence, one cannot tell.” This is not the 
only broad hint thrown out as to the necessity of 
endowing research. Frederick of Denmark and 
Rudolph of Bohemia are praised for their patron- 
age of Tycho Brahe ; and our own George III. is 
mentioned on account of his generous treatment of 
Herschel. The case of Newton, who gave up his 
unremunerative Lucasian Professorship for the 
Mastership of the Mint, rouses his indignation : 

‘* But what a pitiful business it allis? Here is a man 
sent by Heaven to do certain things which no one else 
could do, and so long as he is comparatively unknown he 
does them, but as soon as he is found out, he is clapped 
into a routine office with a big salary ; and there is, com- 
paratively speaking, an end of him.” 


Professor Lodge’s mode of treatment—like his 
way of lecturing—is often somewhat nonchalant, 
if not phlegmatic. He occasionally, however, 
allows himself to warm up into a little glow of 
enthusiasm over the achievements of one or other 
of his ‘* pioneers.”” When Newton heard of Picard’s 
determination of the length of a degree, he began 
to review his speculations concerning gravity : 


‘*With intense excitement he runs through the work- 
ing, his mind leaps before his hand, and as he perceives 
the answer to be coming out right, all the infinite mean- 
ing and scope of his mighty discovery flashes upon him, 





and he can no longer see the paper. He throws down the 
pen, and the secret of the universe is, to one man, 
known.” 


Of kindred dramatic interest are the lines which 
conclude a vivid description of Galileo’s ever famous 
experiment from the top of the Leaning Tower of 
Pisa: ‘*The simultaneous clang of those two 
weights sounded the death-knell of the old system 
of philosophy, and heralded the birth of the new.” 

In the following lines, with which Lecture VI. 
opens, Dr. Lodge shows undoubted capacity for 
poetic colouring: ‘‘A generation of slow and 
doubtful progress must pass before the first ray of 
sunlight can break through the eastern clouds, and 
the full orb of day itself appear.” 

Per contra, he sometimes lapses into trivial school- 
boy phraseology. An instance will be found on page 
338, where, speaking of meteoric bodies, he says 
they may ‘‘splash” into an atmosphere and drop 
on to its surface, or they may ‘‘duck” out of it 
again and revolve round us unseen in the clear 
space between the earth and the moon. 

On page 164 young Newton at Trinity ‘‘ gets 
hold of a Euclid and a Descartes’ Geometry. The 
Euclid seemed childishly easy and was thrown 
aside.” On page 178, Newton’s disappointment 
with the result of his first calculated value of the 
constant of gravity is most interestingly described ; 
and then we are assured that ‘‘so far as is known, 
he never mentioned his disappointment to a 
soul,” 

Again, on page 42, we read how Tycho Brahe’s 
fiery nature 


‘led him into an absurd though somewhat dangerous 
adventure. A quarrel at some feast on a mathematical 

int, with a countryman, led to the fixing of a duel, and 
it was fought with swords at 7 p.m. at theend of Decem- 
ber, when, if there was any light at all, it must have been 
of a flickering and unsatisfactory nature. ‘I'he result of 
this insane performance was that Tycho got his nose cut 
elean off.” 


Further on we are told how the Danish astro- 
nomer constructed an artificial nose, ‘‘ some say of 
gold and silver, some say of putty and brass,” and 
also that ‘‘ he used to carry about with him a box 
of cement to apply whenever his nose came off, 
which it periodically did.” 

In discussing the third law of motion, Dr. Lodge 
brings forward the objection often urged by engi- 
necrs who say, ‘‘If the cart pulls against the horse 
with precisely the same force as the horse pulls the 
cart, why should the cart move?” To this Dr. 
Lodge, with something like ‘‘ an impulsive rush,” 
indignantly replies, ‘‘ Why on earth not ?”’ 

Galileo found experimentally that all bodies, 
light as well as heavy, tend to fall at the same 
rate. ‘‘ Now this was clean contrary to what he 
had been taught,” page 88 ; and on page 90 we are 
assured that the great philosopher ‘‘ was not con- 
tent to be pooh-poohed and snubbed.” 

The following must have been penned to show 
the author’s contempt for what some people are 
pleased to call English grammar: ‘‘In twelve 
months observational astronomy had made such a 
bound as it has never made before or since” 
(page 112). 

It is-trite to say that tastes may differ; but 
there will undoubtedly be many who will admit 
that such tit-bits of writing would find a more 
appropriate place in a school-book on composition 
or style as exercises for correction rather than in a 
professedly didactic volume recounting the achieve- 
ments of pioneers of science. 

Of still more questionable propriety is the sub- 
stance of Lecture V., in which the author takes 
infinite pains to describe the treatment of Galileo 
by his contemporaries, and chiefly by the officers 
of the Inquisition. The same dissonant note is 
sounded again and again in the lectures on Coper- 
nicus, Descartes, and Newton. In fact, Professor 
Lodge does not begin to recover his normal 
equanimity until he has delivered himself of a 
solemn warning to the opponents of the Darwinian 
theory of evolution, which warning ominously 
concludes thus: ‘‘Take heed lest some prophet, 
after having excited your indignation at the follies 
and bigotry of a bygone generation, does not turn 
upon you with the sentence, ‘ Thou art the man’” 
(page 135). 

Dr. Lodge, in his opening lecture, makes a 
sweeping assertion about the middle ages. With- 
out specifying any definite period, he asserts that 
‘* the dark ages came as an utter gap in the scien- 
tific history of Europe.” To this we must say that 
our Hallam and our Maitland demur. Some cen- 





turies of the medieval times were dark—dark 
like the lines in the solar spectrum, i.e., by com- 
parison, and not absolutely. Indeed, those *‘ dark 
ages” were among the palmiest days of the great 
Universities of Oxford and Cambridge, Paris and 
Bologna, Padua and Pavia. They saw the discovery 
of our English coal measures, the invention of 
clocks, the staining of glass, the introduction of 
the compass. Surely all this meant scientific 
knowledge, as did also the erection of those build- 
ings of marvellous solidity and giant architecture 
with which the Continent and our country were 
studded over, and which excite the admiration of 
knowing visitors to the present day. 

Another stricture we shall permit ourselves before 
taking leave of Dr. Lodge’s ‘‘ Pioneers.” This time 
it refers to the lecture on comets and meteors. We 
are glad to find that Dr. Lodge advocates the 
theory established by the labours of Tait, Lord 
Kelvin, Schiaparelli, H. A. Newton, and Lockyer. 
He rejects en passant Sir Robert Ball’s view that 
all bodies which fall upon the earth were originally 
projected from terrestrial volcanoes in ages long 
past, and he emphasises his inability to draw a dis- 
tinction between the countless numbers of cosmic 
bodies that constitute our meteor streams and those 
daring adventurers that pierce through our atmo- 
sphere and crash down upon our earth. 

But surely the labours of the late Professor 
Adams in connection with the meteoric theory 
deserve more than a three-word notice, especially 
as Leverrier is awarded the lion’s share of com- 
mendation for the discovery of Uranus. It was the 
memorable star shower of 1866 that led the 
Cambridge astronomer to undertake an investiga- 
tion among the most ponderous in mathematical 
astronomy. Onthe night of November 13 of that 
year the earth plunged through the swarm of 
meteorites since known as the Leonids from their 
appearing to radiate from the constellation Leo. 
During six hours, from 10.30 p.m. to 4.30 a.M., our 
planet kept ploughing its way through the broad 
stream of these countless masses. Myriads of them 
dipped into our atmosphere, while millions of 
others found in its middle strata a ready crema- 
torium in which they flashed for an instant and 
then left their ashes to settle down and tell of their 
destruction. 

This widely-observed display gave rise to some 
discussion as to the constitution of these flying 
visitors, and especially as to their movements 
through space. Professor H. A. Newton, of Yale 
College, New Haven, was among the most careful 
observers of meteoric phenomena, and his observa- 
tions and conclusions still command general atten- 
tion. He admitted that the meteors were discrete 
bodies of all sizes, each fulfilling its own destiny as 
it circled round the sun in conformity with Kepler's 
laws. The fact that the main body of the shoal 
crossed the earth’s path on November 13 fixed one 
point in its orbit ; the direction in which the meteors 
were observed to move gave atangent to the plane 
of that orbit ; and asthe sun was in the focus, the 
position of the plane in space was completely 
defined. Professor Newton discussed the observed 
data, and showed that there were but five orbits in 
which the meteors could move, so as to satisfy the 
known conditions. One of these was an elongated 
ellipse, two others were almost circles differing but 
little from our own annual track, and the remain- 
ing two were ovals lying within the earth’s orbit. 

The problem was thus narrowed down to finding 
which of the five possible orbits was the one that 
best fulfilled all the circumstances of motion of the 
meteor swarm. The only further help given 
towards the solution of the problem was deduced 
by Professor Newton from a careful study of 
historical records, viz., that the point in which the 
orbit of the meteors intersects that of the earth 
was not fixed, but was noticed to undergo a periodic 
displacement in the direction of motion of the shoal 
amounting to 29 minutes. 

This displacement was attributed by astronomers 
to the disturbances which the meteoritic shoal ex- 
periences in passing near Uranus, Saturn, Jupiter, 
and the earth. Adams examined, and, with the 
help of his two assistants, estimated quantitatively 
the disturbance produced by the planets separately 
upon the shoal as it moved along each one of the 
five suggested orbits. After months of laborious 
computations, he showed in the Monthly Notices 
for April, 1867, that the elongated elliptical orbit 
was the only one which would account for the 
observed shifting of the node. Of the total 
disturbance he assigned 20 minutes to Jupiter, 
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7 minutes to Saturn, and 1 minute to Uranus. He 
found the action of the earth and the other planets 
to be negligible. 

When the other four orbits were similarly 
examined, he found that in no case could the 
nodal disturbance exceed 12 minutes. This calcu- 
lation therefore settled on the very eccentric orbit 
as the path along which the Leonid meteors travel 
through space. 

The publication of these results increased the 
reputation of the young mathematician who had 
solved—unknown to his great contemporary, 
Leverrier—the mystery of the Uranian perturba- 
tions. 

Such an achievement in 1867 by a St. John’s man 
should have found adequate recognition in Lecture 
XVI., on ‘* Comets and Meteors.” 

The last lecture of the course—Lecture X VIII. 
—treats of tides and their effect on the evolution 
and on the final destiny of planets. It is an ex- 
cellent epitome of the work of Professor George 
Darwin, and of the recent extension of the theory 
by Sir Robert Ball in ‘‘Time and Tide” and also 
in ‘‘Glimpses through the Corridors of Time.” 
This lecture should becarefully read, as it will serve 
to correct erroneous impressions that one is likely 
to carry away from a perusal of those pages of 
Lecture XI. in which are explained the two laws 
of stability of the universe given and discussed by 
Lagrange and Laplace. 

The ‘‘ Pioneers of Science ” is plentifully illus- 
trated with diagrams, maps, and figures, all of which 
will be found to afford valuable aid. There are 
also fine portraits of all the ‘‘ pioneers,” as well as 
of Caroline Herschel and Sir William Thomson 
(Lord Kelvin.) 





Theory of Structures and Strength of Materials, with Dia- 
grams, Illustrations, and Examples. By M. T. Bovey, 
M.A., &. New York and London: Kegan Paul, 
Trench, Triibner, and Co., 1893. (817+ xv. pages, and 
many woodcuts. ) 

This is a large and important treatise, so merits a 
pretty full notice. The work aims at the mathe- 
matical investigation of the theory of the design of 
structures ; the methods of calculation, both by 
formule and by graphical solution, are then deve- 
loped, the former rather more fully ; the graphic 
working is, in fact, frequently not full enough to 
be sufficient of itself for the mastery of the graphic 
method, which requires a great deal of practice for 
proficiency, A good deal of mathematical knowledge 
is required to read the investigations properly ; in- 
cluding, for instance, some knowledge of ditferen- 
tial equations and of elliptic integrals. A good deal 
of space has, we think, been wasted in the detailed 
integration of numerous cases of deflection, fixed 
beams, continuous beams, and of the elastic curve 
generally ; these might have been condensed into 
a very few general cases, the solutions of which 
would involve certain general symbols (often simple 
integrals), and the values of these symbols for the 
particular cases might have been given in Tables. 
This mode of condensation is largely employed in 
Rankine’s works, and with the happiest effects ; 
one special advantage to the practical engineer is 
that the details of mere integrations and algebraic 
reductions are thus largely got rid of. A special 
and somewhat novel feature of this work is that 
the principles and methods detailed are illus- 
trated by a host of examples (questions). Here 
again we think that the work errs in excessive 
fulness; there are, in fact, over 800 examples 
(questions), covering about 140 pages, i.e., about 
one-sixth of the book. Very few of these ques- 
tions are workei out. We think that it would 
have been of more real help to the student 
if at least the leading steps of afew of the questions 
on each chapter had been given, and more details 
of graphic solutions instead of so many mere 
questions. 

Except for (what seems to us) the waste of space 
as above, we have in general only unqualified praise 
to give of this work. It is divided into thirteen 
chapters, each containing a distinct wide subject, or 
group of minor subjects. Asa whole, the subject 
matter of each chapter has been well considered, 
and well developed. The mode in which the effects 
of fluctuating stress are gone into (pages 145 to 166) 
may be quoted as an instance. After explaining 
Wohler’s law, with sketches of the experiments 
bearing thereon, Launhardt’s, Weyrauch’s, and 
Unwin’s formule are detailed and applications 
given. Or, again, the very full exposition of what 
is known of the conditions of strength of ‘‘ long 





pillars” (chapter viii.) may be quoted. Hodgkin- 
son’s, Gordon’s, Rankine’s form of Gordon’s, Euler’s, 
and Weyrauch’s formule are quoted and discussed 
at length ; various American formule and Barker’s 
formula are also quoted. Again, after developing 
at some length the mathematical theories and 
formule resulting therefrom, the author fairly 
shows the discrepancies between experiments and 
practice. One glaring instance is that of earth 
pressure, wherein, after many pages of development 
of Rankine’s and Coulomb’s theories, it is admitted 
that the uncertainties are so great that, after all, 
mere empirical formule have to be depended on. 
A different sort of instance is that of wind-pressure, 
as to which it is shown, after a discussion of 
numerous experiments (including the recent results 
from the Forth Bridge), that there is the greatest 
uncertainty as to the maximum wind pressure over 
large areas; so that the legal regulations thereon 
must be accepted pro tem. as the present rule on 
the subject. After reading all the uncertainties 
here fairly put forward as to the reliability of many 
of the fundamental experimental data upon which 
engineering calculations are necessarily based, one 
is inclined to think that very many structures stand 
in spite of—not in consequence of—the calcula- 
tions. Nevertheless, it is only by such tentative 
search after improvement, not by disguising the 
uncertainties, that one can hope to improve the 
calculations of the future. Amongst the many 
good points of this book, some of its practical 

Tables are worth special notice—e.g., weights of 

roof coverings (page 67); weights of roof frames 

(page 68) ; weights of modern bridges (pages 682- 

687); loads for highway bridges (page 687). Be- 

sides these, there are many other useful Tables. 

Lastly, the print and get-up of the book are good, 

and there is a fair index (four pages). 

The Book of Delightful and Strange Designs, being One 
Hundred Facsimile Illustrations of the Art of the Japa- 
mese Stencil-Cutter. By ANprewW W. Tugr, F.S.A. 
London: The Leadenhall Press, Limited, 50, Leaden- 
hall-street, E.C. 

The title explains the subject matter, and one can 
easily appreciate that a study of the illustrations 
must be valuable to those engaged in the printing 
of textile fabrics. The letterpress, which is in 
English, German, and French, tells us that the 
Japanese, who has naturally a fine sense of colour 
and form, is taught draughtsmanship and painting 
in the same manner as he is taught writing—he 
copies sets which are transcribed over and over 
again until the pupil can draw, with absolute ease, 
say, a chrysanthemum of conventional shape. At- 
tempts have been made to discard conventionality 
originally copied from the unimaginative Chinese ; 
but it gives freedom and quickness of manipulation, 
which, added to the harmonious colour and delicate 
gradation of tones which are characteristic of 
Japanese work, produces pleasing results. The 
Japanese stencilling system was introduced by a 
dyer in the seventeenth century, and enables the 
women to gratify their desire to have the kimono 
—their loose garment with wide open sleeves— 
elaborately decorated. The stenciller produces 
two effects from a single plate, an impression in 
colour—indigo blue is largely used—on a white 
ground, and a white impression on a coloured 
ground. The former is by direct impression, and 
the latter by the impression being printed on what 
is termed “ resist,” a pigment or substance of which 
rice paste is the basis, that protects the fabrics from 
the action of dyes. After the resist has been applied, 
the fabric is dipped in the dye vat, and the resist is 
cleared away by washing. In many cases, too, the 
work is improved by hand touching with gradations 
of colours. As to the designs, it is impossible to 
convey any impression ; animals, flowers, allegori- 
cal designs, and Japanese characters peppered over 
the surface, all combine to charm. 
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NOTES. 
THE ATLANTIC-MEDITERRANEAN CANAL. 

Ir is under renewed contemplation to extend or 
supplement the old Languedoc canal—Canal du 
Midi—built some 200 years ago, from Bordeaux at 
the Garonne River to the Mediterranean, by means 
of a new canal, which, if completed, will have the 
greatest commercial and military importance. The 
projected canal—Canal des Deux Mers, as it 
has been appropriately named—is to be 27 ft. 
deep, 140 to 200 ft. broad, and some 300 miles long. 
There are to be 22 locks, built as double locks, 
600 ft. long and 80 ft. broad. The canal will pro- 
ceed from the western outskirts of Bordeaux, and 
follow the left border of the Garonne for a distance 
of about fifty miles, without encountering any very 
serious difliculties. At Castet it passes the old 
canal, which there enters the river, and from this 
point it has to pass through a very difficult district, 
until it reaches the town of Castel Sarrasin, where 
the canal crosses the river. From there the canal 
follows the right border of the river as far as 
Toulouse, this section not offering engineering 
difficulties of any importance. It then crosses the 
Garonne for a second time, and the natural con- 
ditions will there allow of the building of two 
harbours, of which one will be reserved for naval 
purposes. Between Toulouse and Narbonne the 
direction of the canal is dependent upon the 
gradients, and having passed Naurouse, Castel- 
nandary, Moux, Montredon, and Narbonne, the 
canal enters the Mediterranean at Gruissan. The 
promoters of the plan ask for a ninety-nine years’ 
——s and some financial assistance from the 

tate. 


Exectric Power TRANSMISSION IN BeLorum. 

The small-arms manufactory at Herstal, in Bel- 
gium, a couple of miles from Lidge, built by the 
‘* Fabrique Nationale d’Armes de Guerre,” has 
been built on the most approved principles, and 
fitted with a singularly interesting electric power 
transmission. The buildings are on a very large 
scale ; the whole of the premises are heated by 
steam and lighted by electricity. The motive 
power is in the first instance provided by a Corliss 
engine of 450 horse-power, making 66 revolutions 
per minute, coupled direct to a dynamo which hasa 
capacity of 2400 ampéres with 125 volts. The elec- 
tric energy is distributed by means of copper cables, 
and works, in the smiths’ shops, two dynamos of 250 
amperes (each of 37 horse-power capacity); in the 
wood-working shops, one dynamo of 143 ampéres (21 
horse- power) ; in the large machine hall, six dynamos 
of 143 ampéres (21 horse-power) each, and four dy- 
namos of 110 ampéres (16 horse-power) each ; in 
the matrix shop, one dynamo of 50 ampéres (8 
horse-power) ; in the polishing shop, one dynamo 
of 143 ampéres (21 horse-power) ; in the jacketing 
shop, one dynamo of 110 ampéres (16 horse-power); 
in the cartridge factory, one dynamo of 143 am- 
péres (21 horse-power). The motor for the feed- 
ing pumps to the boilers is a dynamo of 65 am- 
péres (10 horse-power). In the wood-drying de- 
partment is a dynamo of 23 ampéres (3 horse-power). 
Finally, the main dynamo supplies electricity for 
150 arc lamps and 520 incandescent lamps. The 
daily production is 150 rifles, 20,000 cartridge 
jackets, and the same number of projectiles. There 
is a special railway line, with branches to all the 
different departments of the works, which connects 
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the factory with the Herstal station. The buildings 
comprise a hall with motors, a boiler-house, wood- 
drying appliances, a hall with wood-working ma- 
chines, a large hall with the machines for the metal 
work, a workshop for testing instruments, a work- 
shop for the manufacture of matrices, polishing and 
bronzing shops, a hall for the manufacture of jacket 
tubing, smiths’ shops, a hall for testing barrels 
and mechanisms, a shooting range, a testing-room 
for the finished arms, a cartridge factory, and finally 
a number of large offices and store-rooms. 


Tae Attantic Recorp. 

Although anticipated, because of their great 
power, the performances of the two Cunard steamers 
in their last Transatlantic passages are most credit- 
able to the designers and builders, for the one 
steamer beat all previous records, and the other, 
in her first run at sea, maintained a speed not 
approached by any steamer on a maiden voyage. 
The former, the Campania, in the homeward run, 
accomplished the trip between racing points— 
Sandy Hook and Daunt’s Rock—in 5 days 14 hours 
55 minutes, having throughout that time maintained 
a mean speed of 20.94 knots. While accomplished 
in less time than her former best run—in May last, 
when 5 days 17 hours 27 minutes were needed for 
the sea run—the voyage does not indicate the 
same high mean rate of speed, for the May run 
was on the southern and longer route, the mean 
then being 21.3 knots, the best on any sea run yet 
made. The performance, however, is satisfactory, 
and promises still better results ; and here it may 
be interesting to glance at the progress since the 
former Cunard steamers, the Umbria and Etruria, 
held the record before the advent of the New York 
and Paris : 


Homeward. 
dys. h. mn, knots. 
1888 Umbria .. es 6 8 12 19.11 
1892 New York he 6 19 67 = 20.10 
1893 Campania 6 14 2 = 20.94 


It must not be assumed that the Umbria’s record 
was not broken until 1892, for not only the New 
York but the Paris, Majestic, and Teutonic were, 
in the interval, by successive efforts, bringing it 
down by minutes. The New York passage given 
shows rather the improvement made jointly by the 
other steamers between 1888 and 1892, while the 
Campania’s run indicates what the Cunard Company 
have again done towards lessening the time needed 
for the voyage. The best speed of the Campania, 
21.3 knots, is over two nautical miles per hour 
better than that of the Umbria, but there is every 
likelihood of it being more, while the Lucania may 
even eclipse her companion. In her first run to 
New York she completed the sea voyage in 
5 days 14 hours 50 minutes, while her time 
from Liverpool, including stoppage at Queenstown, 
was 6 days 4 hours 10 minutes. The daily runs 
were 460, 490, 498, 516, 523, with 284 miles to com- 
plete the run, and the improving tendency promises 
a record run home next week, as in the case of the 
Campania, since it indicates complete satisfaction 
on the part of the designer, Mr. Andrew Laing, 
who was attending the machinery, and who would 
not have opened out his engines unless everything 
was favourable. 


Tue Resistance or Merats at Low 
TEMPERATURES. 

In arecent number of the Philosophical Maga- 
sine, Professors Dewar and Fleming publish the 
results of some further experiments upon the re- 
sistance of metals and alloys at very low tempera- 
tures. It will be remembered that their prelimi- 
nary observations led to the conclusion that in the 
case of all pure metals the resistance vanished at 
the absolute zero, and this conclusion is confirmed 
by their more recent experiments. It is only in 
the case of perfectly pure metals that the resistance 
gives indications of vanishing at this point, and 
comparatively small traces of impurities seriously 
affect the results recorded, hence extraordinary 
care was exercised in obtaining the various metals 
in as pure a state as possible. One of the 
difficulties experienced was the want of a satis- 
factory method of measuring the low tempera- 
tures dealt with, which in cases sank consider- 
ably below — 200 deg. Cent. Finally, however, a 
platinum thermometer was used, which consisted 
of a wire of pure platinum, the variations of the 
resistance of which formed a measure of the tem- 
perature. Its indications proved to be constant, 
and were certainly very nearly correct, though at 
some future time it is proposed to make an accurate 
comparison between it and the true thermo- dynamic 








scale. The diameter of the wire used in the ex- 
periments was ascertained by projecting with a 
microscope its shadow on the screen at the 
same time as the shadow of a standard steel 
gauge. The magnification used was about 300, 
and the diameters of the wire and the stan- 
dard were taken to be proportional to the 
breadths of their shadows. The accuracy of the 
method was proved to be very great, as the results 
thus obtained, compared with those obtained for 
the same wire by the density method, only differed 
by one part in 2600. The range of the observa- 
tions made extended from about 200 deg. Cent. 
above zero to more than 200 deg. below, the lowest 
temperatures being obtained by the evaporation of 
liquid oxygen, under about 14 millimetres of pres- 
sure, and many litres of this substance were used 
in the course of the experiments. For intermediate 
low temperatures liquid ethylene and CO, in ether 
were used. The resistance curves of the pure 
metals are nearly straight, though some are con- 
cave upwards and others downwards, the magnetic 
metals showing the most curvature. Some of the 
lines cross each other at low temperatures, and 
thus copper, which is ordinarily a worse conductor 
than silver, is a better one below —100 deg. Cent. 
The sonorous metals, such as silver, aluminium, 
gold, and copper, make the best conductors. The 
experiments with alloys are remarkable, mainly in 
showing the great effect on the resistance of -small 
impurities. Thus the resistance of copper contain- 
ing 3 per cent. of aluminium is enormously greater 
than either that of pure copper or pure aluminium. 
At —200 deg. Cent., indeed, its resistance is about 
36 times as great. 





MISCELLANEA. 

THE report of Mr. Ackerman, auditor of the World’s 
Fair, for the month of August shows a loss of 12,000,000 
dols, since the Fair was opened. The additional receipts, 
owing to an increase in the number of visitors, make the 
report for the month of September a more favourable one. 


It is proposed to make an important railway extension 
through Bechuanaland, the work to be done by a subsi- 
dised company, to whom the Government of the colony 
are prepared to award a iand grant of 6000 square miles, 
and a subsidy of 10,0001. a year, to be increased to 20,000/. 
a year when the railway is extended to Palapye. This 
subsidy is to be for a period of ten years. 


At Disjiébro, on the railway between Londscrona and 
Kjellinge, a large manufactory for smokeless powder is 
about to be erected for account of a substantial company. 
The manufacture will comprise both cotton powder and 
smokeless powder, and it is confidently claimed that this 
smokeless powder will be the best hitherto offered. It is 
expected that the new factory will be in full swing next 
spring, and a large demand from abroad for its powder is 
reckoned upon, 


The anticipation of the Lords of the Admiralty with 
rd to the repair and internal reconstruction of the 
disabled ship Howe, now in dock at Chatham, will un- 
doubtedly be realised. The work is already so far 
advanced that she will be able to be out of dock before 
their lordships arrive on their annual tour of inspection. 
In fact, the officials expect to remove her this week, and 
there is every oe, that she will be ready for sea 
again in another month’s time. The total cost of the 
repairs at Chatham Dockyard will be about 40,000/. 


The St. Pancras Vestry, acting upon the advice of 
their electrical engineer, Professor Robinson, have autho- 
rised extensions of their electric lighting installation by 
the addition of three 90-unit engines and dynamos and 
three boilers at the existing ou, coc Park station, with 
another sub-station in Regent’s Park-road. These exten- 
sions will enable a further 5000 16 candle-power lamps 
installed to be served. The vestry have also decided to 
construct a second electric lighting station in combination 
with a refuse destructor in King’s-road, which will still 
further increase the electric lighting of the district. 


According to Professor D. S. Jacobus, for a given tank 
capacity and maximum pressure, from four to five times as 
much power can be stored by liquid carbonic acid gas as 
| compressed air. If the gases are heated to 383.5 deg. 

ahr. before use, a carbonic acid compound engine would 
require 21.6 lb, of gas, and an air engine 14.3 Ib, of air. 
If the exhaust of the carbonic acid gas engine is con- 
densed, the theoretical efficiency will be the same as that of 
any other heat engine working through the same range of 
temperature. The working pressures will, however, be 
very high, thus giving rise to practical difficulties. 

The latest long-distance electric power transmission 
plant in Switzerland is that recently opened at Frin- 
villier, the water power at that place, which averages 
about 350 horse-power, being transmitted to a paper 
factory at Biberist, a distance of nearly 18 miles. At 
both the generating and receiving stations there are two 
continuous current dynamos connected in series. Each 
generator supplies a current of 43 amperes at 3000 volts, 
so that the potential of the line is 6000 volts. The main 
is overhead, and consists of two copper wires .28 in. in 
diameter carried on porcelain insulators fixed on poles 
30 ft. high. 


The traffic receipts for the week ending September 3 on 
33 of the principal lines of the United Kingdom 
amounted to 1,515,441/., which, having been earned on 
18,388 miles, = an average of 827. 8s. per mile, For 
the corresponding week in 1892 the receipts of the same 
lines amounted to 1,650,823/., with 18,199 miles open, 
giving an average of 90/. 14s. There was thus a decrease 
of 135,3827. in the receipts, an increase of 189 in the 
mileage, and a decrease of 8/. 6s. in the weekly receipts 
per mile. The aggregate receipts for nine weeks to date 
amounted on the same 33 lines to 14,330,863/., in com- 

rison with 15,126,139/. for the corresponding period 
ast year ; decrease, 795, 2761. 


Trials of the Heilmann electric locomotive have recently 
been made at Havre, with, itis stated, satisfactory results, 
at least in so far as the ease and smoothness of running 
are concerned. This locomotive—recently very fully 
described in our  pages—consists in principle of 
a steam engine driving a dynamo which supplies 
current to motors which finally effect the propul- 
sion. The engine was tried on a stretch of line 
about 1} miles long, which contained curves of 250 ft. 
radius and stiff slopes. The shortness of the run pre- 
vented any high speed being attained, but at speeds of 
from 20 to 25 miles an hour the running of the locomo- 
tive was remarkable. In shop trials the machinery has 
been run at as corresponding to 68 miles per hour. 
Trials of the combined efficiency of the engine dynamo 
and motors were made on the return of the locomotive 
to the shops, but the results of these have not yet been 
published. 


According to the Scientific American, dynamite has 
been used in securing a passage over an ocean bar at 
Brunswick, Georgia. The original passage through the 
bar had a depth of 14 ft. at mean low water, and of 20 ft. 
at high tide, but this was stopped by awreck. The next 
best passage, giving a waterway 114 ft. deep at low tide, 
was also stopped by a wreck a couple of years later. 
Pending an appropriation from Congress, which could not 
be obtained within a reasonable time, it was decided to 
endeavour to clear a passage by exploding dynamite in the 
bar, and a new straight channel showing a depth of 
13.3 ft. at low tide was quickly secured. So successful 
has the method proved, that the operations are being con- 
tinued with a view to obtaining a depth of 16.3 ft. at low 
tide. The charges now used weigh 200 lb. each, and up 
to the ee about 60,000 lb. of the explosive have been 
expended, 

At a lecture delivered before the Electrical Congress 
at the World’s Fair, Chicago, Mr. Tesla described a 
form of} generator by means of which alternating currents 
of perfectly definite frequency could be produced. The 
apparatus consists essentially of a very short cylinder 
fitted with piston and valves, and a spring to resist the 
motion of the — The piston is set in oscillation 
by compressed air, supplied at a pressure of 60 lb. per 
square inch. The valves are adjusted to produce a power- 
ful cushion effect in the cylinder at each stroke. This 
compression reaches as much as 16 tons, whilst the weight 
of the piston and its attachments is only 20 lb. An ex- 
ceedingly rapid vibration can thus be obtained, such as a 
rate cf as much as 5000 to 10,000 oscillations per second if 
desi: The piston being connected to wires crossing a 
magnetic field, these wires are also set in vibration and 
a current set upin them. The apparatus is said to be 
both light and fairly efficient for the power developed. 


Amongst the most interesting papers brought before 
the World’s Fair Electrical Congress at Chicago, was one 
by Professor S. P. Thompson on ocean telephony. With 
the cables as at present constructed, ocean telephony over 
any considerable distance is utterly impracticable owing 
to the retardation of the signals. Even rapid automatic 
sending is out of the question. This retardation of the 
signals is due to the electrostatic capacity of the cable, 
which is distributed uniformly along the whoielength of the 
line, and cannot be corrected by compensating devices fitted 
at the ends of the cable. A distributed remedy is wanted, 
and this Professor Thompson proposes to obtain by using 
electro-magnetic induction to correct the retarding effects 
of the electrostatic capacity of the cable. This he does 
by constructing the cable on a three-wire system, two of 
which are to form the complete circuit, whilst the third 
constitutes an inductive shunt connecting these two wires 
atintervals. Such a cable would, of course, cost consider- 
ably more to construct than an ordinary cable, but 
Professor Thompson claims that it would do ten times as 
much work, 


The new first-class steel gunboat Speedy, 2, was de- 
livered to the Medway Steam erve authorities at 
Sheerness on Tuesday, on her arrival from the works of 
Messrs. Thornycroft, of Chiswick, who built her for the 
Government under the provisions of the Naval Defence 
Act. It will be remembered that the dimensions of this 
boat were such that she could only just get through some 
of the bridges, and her successful passage down the river 
must be a source of congratulation to her builders. The 
Speedy is of the same dimensions as the gunboats of the 
Gossamer type, but has been fitted with engines of greater 
power. She has a length of 230 ft., a breadth of 27 ft., 
and a displacement of 810 tons. Her engines have been 
designed to indicate 4500 horse-power under forced 
draught—1000 horse-power in excess of her sister ships 
—and it is anticipated she will attain a speed of 20.25 
knots. Working under natural draught, the maximum 
power of her engines is estimated at 2500 horse-power, 
with a speed of 17.75 knots. The armament of the Speedy 
is to consist of two 4.7-in. and four 3-pounder quick- 
firing guns, together with five tubes for discharging tor- 

oes, one in the bows and two on either side amidships. 

e total cost of the Speedy, when fully equipped and 





ready for commission, is estimated at 62,3791. 
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REID’S AUTOMATIC STEAM-REDUCING VALVE. 





Tue steam-reducing valve illustrated above is 
now being introduced by Messrs. Wm. Reid and 
Co., of 112, Fenchurch-street, London, E.C. 
general view of the valve is shown in Fig. 1, whilst 
the details of its construction will easily be understood 
from Figs. 2 and 3. Referring to these figures, it will 
be seen that the high-pressure steam is admitted at A, 
and getting below the valve B tends to keep this 
closed. At the same time a portion of the steam also 
passes up the bye-pass E to a small double-beat valve 
I. Raising this, it passes down and presses on the 
piston D, which, as will be seen, is fixed to the spindle 
of the valve B. This piston is a very loose fit, and so 
cannot gain. As it is of larger diameter than the 
valve B, it opens the latter against the steam pressure, 
thus admitting steam to the low-pressure side of the 
valve. From this low-pressure side a pipe L is con- 
nected by a syphon to a water chamber M, closed at 
the top by a piston resting on a diaphragm of derma- 
tine N. If the pressure on the low-pressure side of the 
valve increases beyond that for which the spring is 
set, the piston is raised by the pressure, and by means 
of the lever I closes the small double-beat valve F, 
which done, the main valve of course closes automati- 
cally. By means of the screw and fly nut shown to the 
right of this lever, the double-beat valve can be kept 
closed, under which conditions the valve acts as an 
ordinary stop valve. It is claimed that this valve 
maintains a very constant pressure on the low-pressure 
side, even when that on the high-pressure side varies 
through wide ranges. 





INDUSTRIAL NOTES. 

Tue great coal dispute is still the one absorbing 
topic in the industrial world. It colours and affects 
all other questions, and exerts an influence upon 
nearly all trades. In some districts the excitement 
has quieted down, and large numbers of men have 
resumed work, as, for example, in South Wales; but 
in some other districts the excitement has become 
intensified, and, unfortunately, deplorable rioting and 
outrage have taken place. So violent has been the 
attitude and the conduct of the men on strike in 
several districts—notably Leeds, Pontefract, Dews- 
bury, Featherstone, and some other places—that the 
military have been called into requisition, conflicts 
have taken place, and some have been killed and many 
injured in the collisions between the strikers and the 
civil and military forces. Everybody must deplore 
these conflicts. The fact that they have taken place 
is proof that the presence of the military was necessary. 
In places where they were absent attacks were made 
upon workmen, houses were wrecked, offices were 
attacked and wrecked, the books were torn and set on 
fire, the workings were injured by wagons and other 
things being thrown down the shafts, the gear was cut 
and otherwise damaged, and stacks of coal were set 
ablaze in some districts. It is impossible to defend such 
outrage and violence. They recoil upon the men and 
injure their cause. Moreover, such conduct helps to 
justify recourse being had to the military in cases of 
labour disputes. During the last quarter of a century, 
notwithstanding serious disputes in many districts, 
the presence of the military forces has been infrequent, 








and the policy of resorting to them in assumed cases of 


need has been dying out. Under the new régime 
there has been a return to the old, bad policy of mili- 
tary interference, and the blame must rest upon those 
who rendered such a policy desirable. The old leaders 
have been striving to avoid such conflicts, and they 
had well-nigh succeeded. A precedent has been estab- 


A | lished for the calling out of the forces of the Crown, 


and the local authorities will have to provide the 
means for payment of all the costs. 





In the South Wales and Monmouthshire districts 
the men have been resuming work, the strike having 
practically collapsed at most of the collieries. 
One singular fact has contributed to this result 
—namely, the influx of a certain proportion of 
Scotch miners to take the places of those on strike. 
The Federation of Miners has not prevented this; 
possibly they could not prevent it. Yet the federation 
is supposed to include the Scotch miners. The weak- 
ness of federation is that it includes badly organised, 
as well as effectively organised, districts. If strenuous 
efforts were made to strengthen the local organisations 
all along the line, the federation would be all-power- 
ful; but a federation of weak unions is not really 
strong. Although the Welsh miners generally 
have resumed work, the stoppage that has taken place, 
the scarcity and dearness of fuel, and the feeling of 
uncertainty that exists, have all combined to affect 
other industries, and in numerous cases have so ope- 
rated as to close the works. The stoppage of the tin- 
plate works has thrown idle some 5000 persons. The 
stoppage, or partial stoppage, of the iron and steel 
works has thrown out of work many thousands more. 
The shipping trade has been so far paralysed as to 
necessitate the docking of numerous vessels at all the 
ports, so that the sailors, firemen, dockers, and others 
are out of work. The depression in trade, which has 
caused the coal crisis, has now deepened into almost 
stagnation, which stagnation will still further depress 
the coalmining industries. 

The coal crisis in Durham and Northumberland may 
be said to be over. The men are at work, and pits 
which have been idle or only partially employed are 
busy once again. But the two counties are still more 
or less in a state of ferment. The federation agents 
are scouring the colliery districts, holding meetings 
and conferences, and they report enthusiastic recep- 
tions and gatherings in all places visited, and cordial 
resolutions of support. The federation men are 
strengthened in their policy by reason of the fact that 
Durham and Northumberland coal is being sent into 
the strike districts, and thus the miners in these 
counties are helping to defeat their comrades elsewhere. 
Such competition, however, is inevitable. 

In the Staffordshire districts the impolicy of the 
general strike has found vent in a determina- 
tion to resume work at all pits where the reduction 
is not insisted upon. But a new difficulty has 
arisen. On the men declaring their willingness to re- 
sume work, the coalowners declared in favour of the 
policy of the federated owners, and asked for a 25 per 
cent. reduction, which they had not intimated before. 
This is exactly the policy which was foreseen, and was 
pointed out to the men. Having struck without 
reason, they are asked to submit to the full reduction 
demanded in other districts. This counterblast policy 
of the mineowners is causing a good deal of anxiety, 
and they are asked not to insist upon the reduction, at 
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least for the present. Staffordshire will now become 
a difficulty when the conference meets. 

In the Forest of Dean, on a ballot as to continuing 
at work at the pits not already stopped, the men voted 
for continuing at work, the ‘‘noes” numbering only 98. 
At a later date there were rumours of a general settle- 
ment being negotiated on the basis of 74 per cent. 
reduction, in three instalments of 24 per cent. each on 
October 1, November 1, and December 1. The fact is, 
the Forest of Dean was all right so long as the men 
were supported by the federation ; but as soon as the 
general strike took place, the resources failed, and the 
men were reduced to great straits. Poverty did the 
rest. 

In the Lancashire districts the men are being assisted 
very generously by large donations from outsiders. 
The contributions are not exactly to the strike funds, 
but to relieve the families in their distress. It 
is understood that the balloting in Lancashire will be 
largely in favour of resisting the proposed reduction 
to the last. But perhaps they will not be so strong 
against arbitration. Upon this subject the agents have 
been reticent. 

In the Nottinghamshire districts there have been 
scenes of violence. In one case the men on strike 
actually went down the pits to get out the ‘ blacklegs.” 
At some other places there were disturbances. The men 
at most of the pits declare that they will remain out for 
months rather than submit to the reduction. The local 
tradespeople and the religious congregations are making 
collections in support of the families, or, at least, to 
afford some relief. Only one colliery replied in the 
affirmative to an offer of the men to return to work at 
the old rates ; the others either refused or sent no reply 
to the letter of the miners’ officials. 

In the Scotch districts the contest is virtually over. 
The Fife and Clackmannan men have accepted 124 per 
cent. advance, in lieu of the 25 per cent. asked, and 
have resumed work. In other districts, in the West of 
Scotland particularly, the men have also resumed work 
on the basis of a compromise. In the Lothians there 
is still some show of fight, but it is expected that there 
also a settlement will be effected. In the districts of 
Edinburgh and Haddington the compromise was 
agreed to before the expiry of the notices, so that 
work was not interfered with. Altogether the dispute 
may be said to be practically over in Scotland, and 
with it also the stoppage of other large works. 

In Derbyshire there is acute distress, but the public 
are affording assistance, and the children are being 
fed. At two collieries the men were offered work on 
the old terms, but this was refused by a large majority 
of the men. 

In the Yorkshire districts there is the greatest 
excitement and the most intense irritation. The dis- 
turbances have been riotous and violent, and the 
leaders have been compelled to denounce them. But 
the men are out of hand for the most part. They are 
suffering acute distress. They can see coal brought 
from Durham and other places. They are the back- 
bone of the federation, and in a sense are ‘‘ fighting for 
dear life.” A collapse in Yorkshire means the entire 
collapse of the struggle. 





The state of trade, as indicated by the report of the 
Amalgamated Society of Engineers for September, 
is very serious indeed. Never, since the union 
was formed on its present basis, have so many of 
its members been in receipt of donation benefit, 
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except in the months of March, April, and May in 
that most disastrous year, 1879. The total number 
on donation benefit was 6074; on the sick list, 1739 ; 
and in receipt of superannuation allowance, 2358, or 
an aggregate of 10,171 out of 72,892 members. The 
cost of maintenance per month was 4327/., or 1s. 5d. 

r member per week, exclusive of over 88/. expended 
rom the contingent fund. The cause is ‘‘ the ab- 
normally bad state of trade, accentuated no doubt 
by the lamentable struggle in the coal industry.” 
It is pointed out that various other industries are 
affected disastrously by the coal strike, most of 
which react with direful effect upon the engineer- 
ing branches. With all this depression, empha- 
sised by the miners’ dispute, the engineers express 
genuine and hearty sympathy with the miners in 
their struggle. The conclusion drawn is that Parlia- 
ment must do something, and that more labour repre- 
sentatives shall be returned, with the view of prevent- 
ing such catastrophes in the future. How ‘‘ to prevent 
the recurrence of such barbarous methods of starving 
men into subjection” is hinted at rather than ex- 
plained, or even indicated. The fixing of wages by 
Act of Parliament cannot be intended, and the miners, 
so far, have resented arbitration. Trade has declined 
seriously in America and Canada, the increase of men 
out of work and on the funds is more than threefold. 
In Australia it is no better than it was, even if as 
good, The outlook is not cheering anywhere. 





The report of the Ironfounders shows an increase of 
124 on donation benefit, but a decrease of ten on dispute 
allowance. The number on donation, sick, super- 
annuation, and all other benefits was 2610; of these 
only seven were in receipt of dispute pay. In all other 
cases there was an increase on the funds as compared 
with last month, The weekly outlay on all the benefits 
was 849/. per week, or 1s. 14d. per member per week, 
The total number of members is 15,036, and the balance 
in hand over 39,691/. The details as regards the state 
of trade are not encouraging. In no districtis it ‘‘ good,” 
and the intensity of the slackness has increased. The 
reports from America state that a large number of men 
are out of work, and those recently emigrating to the 
States from this country have failed to obtain work. 
The dispute at Barrow has been settled. The failure of 
the federation instituted in 1891 at Newvastle, seems 
to have occurred by reason of a dispute in two branches 
of trade. But some of the causes of that dispute 
appear to be removed, and, therefore, possibly the 
Ironfounders will again join the federation. But the 
Engineers also broke away, and consequently the body 
as originally constituted has been weakened to that 
extent. 


The report of the Ironmoulders of Scotland is not 
quite so discouraging as that of some other unions. It 
says: ‘* While we are not able to speak of a time of 
good trade, still, when we compare our position with 
that of the other iron trades, there is no reason for 
being alarmed.” The figures show that there is an 
increase of men at work of 168 as compared with last 
month. Thetotal number of members in employment 
is greater than at any period this year except on the 
18th of March last. The out-of-work payments have 
consequently been less. 


The report of the Amalgamated Carpenters and 
Joiners for September shows that there are 40,679 
members, of whom only 971 were returned as unem- 
ployed and on benefit. This is most encouraging, 
amid so many signs of a contrary character. For 
months past the members of this union and others in 
the building trades have been gaining advances in 
wages, and, in some places, a reduction of working 
hours also. 





The cotton spinners of Lancashire, the united mem- 
bership of whose union is 16,677 persons, are busier 
than for some time past, except that there is some 
trouble as tofuel. Still, very few are on the funds, 
and the cases of dispute are very trifling. The associa- 
tion is slowly but surely recovering from the severe 
strain of the late strike. 





The engineering branches of trade in the Lancashire 
districts manifest little change, except that there is a 
greater difficulty in obtaining fuel. This tends to 
curtail operations, and in some cases has led to sus- 
pensions or to short time. The heavy stationary 
engine builders are still fairly busy, and are not badly 
off for orders. But, generally, the orders in other 
branches come in slowly, and are not of considerable 
weight, while those on hand are not sufficient to keep 
the works in full operation for a long period. 


Amid all the discouragements Wolverhampton seems 
to be on the winning side just now. With a tolerable 
amount of business on hand prior to the coal strike, 





new orders appear to have come in from outside dis- 
tricts at a satisfactory rate, both for crude and 
finished iron. Most of the works are tolerably busy, 
as the supply of fuel has not been materially diminished, 
owing to the sliding scale arrangements in force. The 
price of fuel is higher, and consequently quotations 
are in most cases enhanced for all kinds of material. 
But the outlook is not very encouraging after all, for 
the increased demand, here, as in Scotland, is not due 
to a larger aggregate trade, but mainly to its being 
diverted into other channels where the coal strike is 
not operating. 





ON THE MIDDLESBROUGH SALT 
INDUSTRY.* 
By Mr. RicHarp Grice, of Middlesbrough. 


Communicated through Mr. E. Winpsor RIcHARDS; 
ice-President. 
(Concluded from page 316.) 

Drilling Tools. —The tools used (Fig. 4) consist of a chisel 
or *‘ bit” B, stem A, 32 ft. long, jars J, sinker bar K, 10 ft. 
long, and rope socket S. These are called a ‘‘string of 
tools,” and are altogether about 60 ft. long. They are con- 
nected by taper screw-joints, one of which is shown in 
Fig. 5. This joint gives great strength; a few turns 
bring it home, and an = of levers screws it up 
so tightly that it does not often unscrew in use, notwith- 
standing the vibration to which incessant blows subject 
the tools. The jars J, Fig. 4, are a pair of links having a 
vertical play of 9 in. ; they are for the purpose of freeing 
the tools if jammed or fastened in any way, by enabling 
the driller to give a succession of upward blows which 
loosen the tools, no matter how firmly they may be held. 


oF Brine Well. Fort Clarence. 
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The temper screw T is an ingenious contrivance for attach- 
ing the cable C to the walking beam, and enables the 
driller to slacken or tighten the cable, and to cause the 
tools to revolve when drilling. In Fig. 6 is shown a 
section of the sand pump. What can be effected by these 
oes in the hands of a highly skilled driller is little 
short of the marvellous. Holes have been drilled nearly 
a mile in depth, perfectly straight and perfectly round. 
In Austria, indeed, a hole is reported to have been drilled 
toa depth of over 6000 ft., but the deepest American hole, 
at Pittsburg, is 4618 ft. 

Accidents.—The driller’s only knowledge of the tools 
while in the borehole is through thecable, which his hand 
never leaves while drilling. Extraordinary complications 





* Paper read before the Institution of Mechanical 
Engineers, 





sometimes arise ; a faulty joint may unscrew, or a tool 
break, the upper end of which may driven quite aside 
from the line of the hole. In the effort to recover it, 
other tools may be lost, until perhaps a ton of iron blocks 
the well. On all this a ‘‘run in” may occur, burying the 
whole possibly 100 ft. deep and at 1000 ft. or more below 
the surface. With patient and wonderful skill the hole 
is cleaned out, tool after tool withdrawn, and the cause 
of the mischief straightened up and got out. Or the 
hole may collapse, burying the tools, and “‘ sticking ” the 
jars. Then the cable is cut at the lowest accessible point ; 
the hole is lined with tubes, which follow the tools down ; 
the buried tools are got hold of, and by the action of 
jars are drawn out inch by inch. Sometimes, though 
rarely, holes have to be abandoned as the result of such 
accidents. 

Sinking and Lining of Middlesbrough Wells.—The 
diameter of the Middlesbrough wells is 8 in. After con- 
struction of the rig, the first process is to drive down 
10-in. tubes, furnished with a strong shoe, through the 
surface clay, sand, gravel, &c., to a depth of from 
80 ft. to 130 ft., till the sandstone is reached, for 
which purpose the rig is temporarily transformed 
into a clumsy-lookiog but efficient pile-driver. After 
this the drilling begins. Thicknesses of from 300 ft. 
to 700 ft. of water-bearing red sandstone are passed 
through, then red marl down to the white stone 
overlying the salt, then rotten marl, and then the salt 
bed; the drilling stops at the bottom of the salt. The 
8-in. hole is then lined, either throughout from top to 
bottom, or else only through the bottom 200 ft., which is 
the region of falls of marl. For this bottom portion }-in. 
tube is used of 54 in. bore. If the hole is lined higher up 
the tubes are } in. thick and 64in. bore ; at the couplings 
they are then 74 in. in diameter outside. In Fig. 7 1s 
shown a section of a brine well at Port Clarence. The 
tubes are perforated at A to permit ingress of water from 
the sandstone ; and again at B at the top of the salt bed, 
to let this water flow over the rock salt. They are also 
perforated at C at the bottom of the bed to permit ingress 
of brine to the pump tubes D. The latter are 4 in. 
thick and 4 in. bore from the surface down to 250 ft. 
depth, as far as the pump barrel E; and thence 
34 in. bore below, down to the bottom, where they 
are perforated at F through a length of 4 ft. to admit 
the brine. The pump is 3?in. bore with 4 ft. stroke, 
is connected by iron rods to the walking beam, and pro- 
vided with a stufting-box and brine outlet at surface. 

Pumping of Brine.—As soon as the well is bored, the 
pump tubes in place, and the pump rods attached, the 
coal anoles occupied by the well in the salt bed will be 
filled with fully saturated brine; and the pump being 
started at the normal speed of twelve to fourteen strokes 
per minute, the first discharge will be water, until the 
brine, passing up the suction pipe, appears in a muddy 
stream. It quickly clears, and as quickly becomes weak, 
through the exhaustion of the contents of the cavity, 
which is as yet small. Water is found in the sandstone 
within 20 ft. of the surface, and, standing in the annular 
space, balances the column of brine so far as the difference 
in their specific gravity permits. A column of water 
1200 ft. supports one of brine having a height of nearly 
1000 ft. ; the pump therefore has really to lift the brine 
only about 200 ft. A new well, if working properly, in- 
creases daily in yield as the cavity in the salt bed becomes 
enlarged through the removal of salt and thereby presents 
a larger area of salt surface for solution. Owing to its 
—_ specific gravity, the strongest brine is always 

ound at the bottom of the well; and if the pumping is 
considerable, brine of decreasing strength, or even fresh 
water, will occupy the upper part of the cavity. The 
solvent power of the water, of course, steadily becomes 
less as full saturation is approached, until it ceases alto- 
gether. The result is that more salt is removed from the 
top of the bed than from lower down ; and thus the shape 
of the cavity should become that of a flat funnel or 
shallow inverted cone, depending somewhat on how the 
well is pumped, whether so fast as to yield weak brine 
or not. This has proved to be what really happens. 
Wells bored at from 40 to 60 yards distance from old 
wells have found the cavity already formed and of a depth 
which, considered in relation to the salt removed, con- 
firmed this theory. In another case a fall of rock 
broke the well tubes. The fallen stone was drilled 
through, and fresh tubes inserted to the cavity beneath 
it. After the pumping had been resumed, the stone 
slipped down 14 ft., breaking the tubes again. It was 
again pierced and the process repeated until the stone 
was lowered 6 ft., showing that solution of the supporting 
side of the funnel had allowed the stone to slip down. 
The pumper confessed defeat, and now pumps from the 
top of the stone ; but he bides his time in the belief that 
science will eventually provide an explosive which shall 
create a sufficient disturbance in the very heart and vitals 
of that obdurate stone. Last, but perhaps not least, an 
abandoned cavity at Nancy having been pumped dry was 
entered, and found to be of the shape indicated. It is 
obvious that the funnel shape of the cavity is an im- 
rtant matter, and an unfortunate one, for pumping, 
ause it removes support from the neighbourhood of the 
tubes, where it is most needed ; and heavy falls of marl and 
rock occur, which break the tubes, no matter how strong 
they are, although light falls may be resisted, and areknown 
only by the discoloration of the brine ; 4-in. steel linin 
tubes are used ; and with this thickness the worst bent an 
broken tubes after a fall have, with great strain and diffi- 
culty, been so far straightened as to be got out by a steady 
pull with two 50 ton jacks; but in a well with ?-in. steel 
tubes the bend was such that withdrawal was impossible, 
and the well had to be abandoned. After a fall, weak brine 
or water is obtained ; the invaluable rig is detached from 
the pumping gear, and is used to withdraw the tubes 
above the break, generally leaving from 60 ft. to 100 ft, 
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inthe well. The tools are then strung up, and an attempt 
is made to drill down by the side of the old tubes and 
to put fresh tubes in. This operation is often attended 
with endless perplexities and difficulties ; nevertheless 
wells have been repaired in this way many times. Tools 
are often lost in this cleaning-out process ; in one instance 
a string of tools, cable and all, went down a cavity, and 
remain there; and yet the well is working still. The 
number of wells which have been pumped and afterwards 
abandoned for various reasons is believed not to exceed 
ten. 

Yield and Strength of Brine.— Wells vary considerably, 
both in yield and in strength of brine. This may be due 
to the existence of earthy matter, which may cover the 
salt with a coating of mud, and thus check solution, or it 
may be due to defective couplings or tubes, which would 
permit dilution of the brine by the entrance of water into 
the pump tubes from the annular space surrounding them. 
A well pumping ten hours per day, and yielding 200 tons 
of _ in brine per week, would be considered doing good 
work, 

Surface Subsidence.—The question of possible subsidence 
of the surface has naturally excited a good deal of interest 
in Middlesbrough. In Cheshire the , vo of old rock- 
salt mines and the subsequent pumping, as well as the 
removal of the mineral from the course of the ‘‘ runs,” 
have led to serious subsidence and to extraordinary 
behaviour on the part of houses, roads, streams, and 
bridges ; but at Middlesbrough the depth of the salt bed 
is so much greater, and the character of the strata so 
different, that it does not follow the same results will 
occur. Itis believed that great arches will form them- 
selves over the funnel-shaped cavities in the rock salt, 
from point to point of support ; or that the interstices left 
by broken masses of fallen rock will equal the bulk of 
salt removed, and will so support the surface. On the 
other hand, it is the opinion of experienced persons in 
Cheshire that subsidence will ultimately take place ; and 
to this result the experience of mining engineers seems to 
point. All that can so far be said with certainty is that 
no sign of subsidence has yet shown itself. 

Filtration and Evaporation of Brine.—On reaching the 
surface the brine is conveyed in pipes to a filter bed, con- 
structed on the pattern of ordinary water works sand 
filters. These act well, and pass a clear bright brine to 
the reservoir, whence it is pumped to the pans for evapo- 
ration. Notwithstanding the fact that endless efforts 
have been made to improve the method of evaporation, 
and that a large number of plans have been devised for 
this purpose, yet to-day, just as 1800 years ago, open pans 
are used, having heat passed under them. The only 
difference is that the Romans used pans made of lead and 
not more than a few feet square, while to-day much 
larger pans made of steel and iron are employed. The 
ordinary size of common salt-pans is 60 ft. by 24 ft. by 
1} ft. deep, as shown in Figs. 8and 9. The pans are set 
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upon longitudinal walls, which form flues to convey the 
products of combustion from fireplaces at one end of the 
pan to the chimney at the other. As the water is driven 
off by evaporation, the salt crystals form on the surface of 
the brine, and gradually sink to the bottom ; they are 
drawn by rakes to the side of the pan, and lifted out and 
deposited upon decks or “‘hurdles,” from which the 
pe brine drains back into the pans. : 

Salt.—Fine salt is obtained from salt which is boiled, 
the fineness of grain depending upon the temperature at 
which the brine is evaporated; the higher the tempera- 
ture, the finer the grain ; the lower the temperature, the 
larger the crystals. Block salt or ‘‘ squares” are obtained 
by drawing off boiled salt at short intervals into moulds ; 
the squares are afterwards dried by surplus heat from the 
pans. Table and dairy salt are obtained by grinding 
squares, Common salt is drawn every other day from 
brine kept at about 190 deg. Fahr.; fishery is drawn 
every seven or fourteen days, according to grain, from 
brine kept at about 100 deg. All these processes are very 
simple, yet the salt manufacturer is not without his diffi- 
eulties and perplexities ; and a certain degree of skill and 
good management is essential to the successful prosecu- 
tion of this, as of every other industry. 





Coke IN GerMANy.—The German coke syndicate 
decided to reduce production in August to the extent of 
25 per cent. The reduction in the production in July 
was at the rate of 30 per cent. 








THE MANUFACTURE AND TESTING OF 
PORTLAND CEMENT.* 

PoRTLAND cement consists of a chemical combination 
of lime, silica, and alumina with iron in certain well de- 
fined proportions, together with alkalies, magnesia, &c., 
which enter in a minor and less essential degree into its 
composition. 

The lime may vary from ... 58 to 64 per cent. 
The silica = es 18 ,, <s 
The alumina and iron ia $.,, I pe 


the three together amounting to about 95 or 96 per cent. 
of the whole, and the properties of the cement produced 
will depend on the proportions whiehthese ingredients 
bear to one another. The magnesia, alkalies, and sul- 
phuric anhydride affect its properties in a minor degree. 

A hydraulic lime contains a larger percentage of lime 
than a Portland cement, and consequently its nature is 
such that it requires hydrating before use, whereas Port- 
land cement is fit for use without previous hydration ; 
this difference being due not only to the difference in 
composition, but also to the degree to which calcination 
is carried. 

The processes of manufacturing Portland cement consist, 
in the first instance, of obtaining a perfectly mechanical 
admixture of such raw materials as are suitable and avail- 
able, subsequently reducing this mechanical admixture to 
a chemical one by calcination, and afterwards grinding 
the clinker so produced, 

Given any materials which contain amongst them the 
lime, silica, and alumina, and which may, by proper ad- 
mixture in definite proportions, produce the components 
of a Portland cement, then Portland cement ma nd 
duced from them, but in many cases the cost of produc- 
tion may be prohibitive. 

Those materials which are capable of reduction by 
water are not only the most economical to reduce, but are 
also capable of producing the most perfect mechanical ad- 
mixture, and the more perfect is then the chemical com- 
pound produced by celduanion. The chalks and clays 
from which Portland cement is produced on the Thames 
and Medway in England, and the chalk and clay which 
are used at Yancton, Dakota, U.S. A., at the works of the 
Western Portland Cement Company, are examples of 
materials which lend themselves easily to disintegration 
and reduction by water. 

Other raw materials which are not capable of reduction 
by water have to be ground to powder and then mixed, 
and with suitable machinery the extra expense need not 
be great. Examples of such materials are to be found in 
the blue lias formation, from which many cement works 
in the Midland Counties of England derive their supply 
of raw material. In this case the stone and the shale 
which separate the beds of stone, are both used in the 
production of cement, the proportion of shale to stone 
used being determined by the chemical composition of 
each, but as both are capable of being ground as brought 
from the quarry, they are generally ground in their 
proper proportions together, the grinding and subsequent 
pugging effecting the mixing. 

Another modification in the means of obtaining a 
mechanical admixture of two materials, is where one is 
capable of being reduced by water and the other is not, 
as, for instance, a hard limestone and a clay. Such an 
instance, among many others, is found at Parahyba do 
Norte, Brazil, where a hard limestone is used in conjunc- 
tion with a river mud, and the admixture is produced by 
grinding the limestone, drying and then grinding the 
mud, and then weighing and mixing them in their proper 
proportions. 

‘or the further treatment of materials which are 
reduced and mixed by water, there are two well-known 
processes, both processes being subject to many varia- 
tions in detail. The first, and the oldest, and probably, 
all things considered, the most satisfactory, except in the 
matter of economy, is to wash the chalk and clay together 
in a wash-mill with a very large quantity of water. The 
slip so produced runs away by an overflow, and is con- 
ducted by proper channels into large reservoirs or backs, 
where the solid particles in the slip gradually sink to the 
bottom, and the clear water is drawn off by weirs and 
sluices. When aback or reservoir is full, and the slip has 
attained sufficient solidity to be removed in barrows, it is 
laid on the drying floor, and subsequently loaded into 
the kiln. This process, it will be readily understood, 
produces the most perfect mechanical admixture of the 
two materials which it is possible to attain. The second 
well-known method is to wash the chalk and clay in a 
wash-mill as before, but with considerably less water, and 
instead of taking the overflow, the slip produced is simply 
allowed to pass through a grating, and, consequently, it 
is not reduced in the wash-mill to that same degree of 
fineness to which it is in the previously-described pro- 
cess. In order, therefore, to obtain that required fineness, 
the slip, as it passes through the grids of the wash-mill, 
is phos Fowl to a pair of ordinary millstones and ground, 
from whence it passes direct on to the drying floors, and 
ig dried ready for calcination. As will be seen, these two 
processes lend themselves to many modifications, in 
accordance with exigencies of the site, &c., and the fanc 
or whim of the manufacturer. When dealing wi 
materials which are reduced by grinding, there are two 
well-known methods. The one is to mix it in a pug- 
mill with a fairly large os of water, reducing it 
into a kind of stiff slip, which may be dried on a drying 
floor; the other is to mix it with a small quantity of 
water and make it into bricks in any of the well-known 
dry brick machines, which bricks are then dried in the 
ordinary way previous to calcination. 


* Abstract of paper read by Mr. Henry Faija, 
M.I.C.E., at the International Engineering Congress, 
Chicago. 











The difference in the two processes does not seem very 
great, but there is perhaps more difference between them 
than is apparent at first sight. When mixed into a 
stiff slip there is possibly from 25 to 30 per cent. of water 
to evaporate from it before it is sufficiently dry to 
load into the kiln ; at the same time the dried slip has the 
advantage of being more or less porous, and consequently 
is fairly easy to calcine. In the process of compressing 
the slip into dry bricks, or briquettes, the amount of 
water to evaporate is perhaps only 12 or 13 per cent., but 
owing to the density of the brick it is difficult to evapo- 
rate this water, and the dried brick does not lend itself 
readily to easy and regular calcination in the kiln. 

The means adopted for drying the slip, slurry, or 
bricks, are various. The oldest and perhaps best known 
is that of having ordinary tiled floors with flues under- 
neath, through which the combustion from oe ovens 
is passed, the slip being laid on the top of the tiles; by 
this means the slip is dried, and a certain quantity of 
coke is produced which is used asa supplementary supply 
to that which is required for the calcination of the cement 
in the kilns. Other floors are of iron plates, under which 
free steam is passed, and — there are many drying 
floors which are constructed like ordinary brick drying 
floors, without any pretension to economy. But the most 
advanced method is to construct the drying floor at the 
level of the top of the kiln, and to use the waste heat from 
the kiln for drying the slurry or bricks for the next load- 


ing. 

The requirements of calcination are: That the calci- 
nation should be stopped just short of vitrifaction ; that 
the proper degree of calcination should be effected 
rapidly, and that the clinker should be burned, not 
baked ; that the product of a kiln should show an even 
and regular degree of calcination throughout ; and lastly, 
that these results should be obtained with due economy 
with respect to fuel, and the kiln which best satisfies these 
ag Sy me is the one to be adopted. 

n drawing a kiln, all light burnt portions should be 
picked out, and only the thoroughly burnt clinker passed 
to the crushers for subsequent grinding, and it is usual 
to put the light burnt on the top of another kiln for 
further calcination, or in some works small subsidiary 
kilns are used for its further calcination. 

The calcination of a Portland cement has hitherto been 
carried out in intermittent kilns ; the difficulty of altering 
this and adopting a continuous or running kiln has been 
the difficulty of obtaining a sufficiently refractory 
material to form the lining of the kiln—not so much on 
account of the heat in a cement kiln being greater than 
that to which firebricks are subjected in many other 
manufactures, but to the presence of the lime in the 
cement acting on the silica and alumina in the bricks, 
causing them to flux and enter into combination with the 
a of the cement. 

he economical grinding of cement has attracted the 
attention of a great number of inventors. The two 
principles which have perhaps attracted the ape 
attention are those of edge-runners and ball mills, and 
the economy in power by both these principles over ordi- 
nary millstones is very considerable, and the cost of 
repairs and maintenance is also, in most cases, consider- 
ably reduced ; but whether the grinding is as efficient, is 
another question altogether. Mere fineness does not 
satisfy the question, as a cement may be ground to an 

ual fineness in two different mills, and yet one will be 
all grit and the other all flour; and the more floury a 
cement is, the better will be the results obtained with 
it, both in the testing-room and in actual practice ; and 
undoubtedly no egg machine that has as yet been 
invented will produce the same percentage of flour on 
equal grinding, as the ordinary millstone. Mills on the 
ball principle give better results than those on the edge- 
runner principle, but are not so efficient as millstones. 
The power consumed by the several principles, reduced 
to the production of one ton of cement per hour, may be 
approximately stated to be as follows : 


For millstones... 30 to 32 indicated 
horse - power per 
ton per hour. 

Ball principle ... 16 to 18 indicated 


horse - power per 
ton per hour. 

12 to 14 indicated 
horse - power per 
ton per hour. 


In each case the cement being ground to a fineness 
of about 5 per cent. residue on a 50 by 50 sieve, and 
it will thus be seen that the power required is propor- 
tionate to the amount of flour produced. The great 
objection to millstones, from a manufacturer’s point of 
view, is the oo expense entailed in dressing them, as 
in a hurst of four pairs of stones, one pair will always 
have to be up being dressed, and there is, therefore, 
not only the expense of dressing, but there is the increased 
capital charge in requiring four mills to do the work of 
three. It seems possible, though the author has not had 
the opportunity of trying it, that by giving the millstones 
a fine dress with a considerable depth of face, the first 
grinding of the cement might be effected in one or other 
of the grinding machines and finished only in the mill- 
stones. 

Very few cements are fit for use immediately they are 
ground, and all cements are improved by judicious and 
careful warehousing. $ ‘ 

The object of testing cement is to obtain a knowledge 
of the material which is about to be used, and the author 
maintains that that knowledge can best be obtained by 
gauging a cement by itself with the addition only of 
water, and without the addition of sand or other materials, 
as these themselves by variations in their composition, 
form, and. nature, introduce an element of error, inde- 
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pendently of any good or bad qualities in the cement ; also 
that the results obtained in the testing-room and labora- 
tory, are infinitely superior, so far as strength is concerned 
to any that can be obtained in actual practice ; an 
that it is the object of the manipulator in _ the testing- 
room to obtain the very best results which his knowledge 
and skill enable him to. 

A very true knowledge of the value of a cement may be 
obtained by determining the following properties : 

1. The time which a cement takes to set. 

2. Its soundness or freedom from blowing. 

3. The fineness to which it is ground. 

4. Its tensile strength at three or seven days. 

Of these the most important is of course its soundness. 

The setting properties of a cement may be determined 
by taking a few ounces of the cement and mixin 
it with the very smallest quantity of water whic 
will allow of its being worked up with a trowel 
into a tenacious mass that will retain the form into 
which it is made. This should be shaped up into 
a pat of about 3 in. long by 14 in. wide and # in. thick, 
and placed on a non-porous slab, and it may con- 
sidered ‘‘set hard” when the pressure of the thumb- 
nail will no longer mark it. Or, if the thumbnail test is 
considered too primitive, a Vicat needle may be used ; the 
needle having a flat point with a diameter of 0.1 in., and 
loaded with a weight of 3lb. The needle should be 
allowed to remain on the pat for about one minute, and 
when on removal no mark is left, the cement may be con- 
sidered set hard. There is, however, an intermediate 
“ve which should be noted, viz., the time of “ initial set,” 
and this is of more importance than the time which a 
cement takes to finally set. A cement when it is first 
worked up into a pat, has a glossy, wet appearance 
due to the excess of water whic was used in gauging, 
remaining on the surface, and it will remain in this condi- 
tion until the setting commences, The water will then 
leave thesurface, and become absorbed by the cement as 
it sets or crystallises. When once this process has com- 
menced, any disturbance of the cement will destroy its 
constructive value ; hence it will be seen that the time of 
‘initial set ” of acement, or the time that elapses between 
the first addition of water and the commencement of 
setting, defines the time which may be taken for the proper 
manipulation of the cement in the work in which it is to 
be used. 

Cements may be divided into two classes, quick setting 
and slow setting. A quick setting cement may have an 
‘‘initial set” of seven or eight minutes, and will be “set 
hard” within the hour; in a slow setting cement the 
time of initial set is sometimes very difficult to define, 
but it may be set hard in from from two to six hours. 


(To be continued.) 





Dourcn Coat.—It appears that 96,144 tons of coal were 
raised last year in Holland. 
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“SERVE” TUBES IN 
MARINE BOILERS. 


EXPERIMENTS ON 


Some Experiments onthe Combination of Induced Draught 
and Hot Air, Applied to Marine Boilers Fitted with 
“Serve”? Tubes and Retarders.* 


By J. D. Ettis, Managing Director, Messrs. John Brown 
and Co., Limited, Sheffield. 


In these days of triple and quadruple expansion engines 
and high speed for ships, I trust some remarks and results 
of experiments on the economical and efficient production 
of steam for marine boilers will not be uninteresting to 
the members of this Institution. 

The combined use of strong artificial suction draught, 
‘* Serve” tubes, and retarders, and further utilising the 
heat of the gases when they have left the boiler, seem to 
me the natural outcome of the requirements of the day. 

The engine power demanded by the present ships has 
advanced by leaps and bounds, and two of the latest 
built have reached a power of over 30,000 indicated horse- 
power each. It has, therefore, become an urgent neces- 
sity to obtain more work per cubic foot of boiler than 
hitherto, not only without loss, but, if possible, with a 
gain of aeoueeng. g 

The height of smokestacks for natural draught has in- 
creased with the increase in the size of the ships, and 
thus a vacuum of about 4 in. of water has been reached, 
being nearly twice as much as had been obtained only 
three or four years ago in the great majority of vessels 
with natural draught. In other vessels the draught has 
been artificially increased by blowing air into_an open or 
closed stokehold or closed furnace. Mr. Martin has 
worked in the direction of exhausting the gases by fans 
in the funnel, instead of forcing the air into the boilers. 
Jets of steam or compressed air in the funnel have been 
tried to obtain an increase of draught. Mr. Howden has, 
in addition to his forced draught, utilised some of the 
heat of the waste gases by heating the air, making it pass 
round a nest of short vertical tubes through which the 
waste gases go from the smokebox to the funnel, In 
other cases the air has been heated slightly by the heat 
which would otherwise have been lost by radiation. 
Retarders have been used by Mr. Howden in plain tubes 
with forced draught to bring the swiftly passing gases 
into better contact with the heat-absorbing surface, and 
have thereby, as well as to some extent by radiation, been 
a source of economy. 

The advent of the ‘‘ Serve” tubes has marked another 
important era in the history of boilers. The heat-absorb- 
ing surface of the ‘“‘Serve” tube is much greater than 
that of a plain tube of the same outside diameter, and a 
retarder placed in the centre of the ‘‘Serve ” tubes makes, 
for a draught of jin. and over of water pressure or 





me: Paper read before the Institution of Naval Archi- 
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vacuum, the most efficient and economical combination 
I know at present. ; 

Having ascertained in ordinary single-ended Scotch 
marine boilers the value of the ‘‘Serve ” tube and of the 
retarder with different rates of draught, with Martin’s 
induced draught with cold air, and Howden’s forced 
draught with heated air, it seemed to me that a consider- 
able improvement was possible over existing practice by 
combining and extending the best features of the various 
systems, and the accompanying illustrations show this 
combination as it has been at work for over twelve months 
at the Atlas Works in boilers Nos. 7 and 8. 

I have preferred artificial ‘‘suction” draught to 
‘* forced’ draught, because it seemed the natural way of 
increasing the efficiency, being ‘‘ natural ” draught inten- 
sified, produced by artificial means, merely because the 
equivalent height of smokestack cannot be used at sea. 
Seeing that in any case, whether the draught be suction 
or forced, a given quantity of air must pass through the 
boiler at a certain speed to produce a given combus- 
tion, and, being of opmion that suction draught was less 
likely to produce trouble in the combustion chamber than 
forced draught at the high rate of combustion I had in 
view, the best means applicable at sea of obtaining this 
kind of draught had to be considered. Steam jets in the 
funnel could not be entertained because of the loss of the 
water. Air jets were doubtful. Fans had been tried for 
exhausting the gases, and the heat had given trouble even 
when burning at rates far below those intended by me ; or 
to avoid the gases ng into the fans at a high tempera- 
ture, the tubes had to be made very small in diameter, 
were therefore liable to choke readily, and reduced greatly 
the amount of coal which could be burnt with a given 
rate of draught compared with ordinary-sized tubes. 
Besides this, the crowded tubes impeded circulation 
within the boiler. I knew the ‘‘Serve” tubes and re- 
tarders would reduce the heat of the gases appreciably 
within the boiler itself; but, as I desired to burn at the 
rate of 45 Ib. to 60 lb. per square foot of full-size grate 
therefore three or four times the rate of ordinary natura: 
draught, the temperature of the gases escaping from the 
boiler into the smokebox would still be high, and would 
require to be further absorbed for the double pu of 
preventing difficulty with the fans and increasing the effi- 
ciency per pound of fuel. A nest of short vertical air-heat- 
ing tubes, as in the Howden system, would do good, but I 
desired something more, because I wished to burn ata 
higher rate. Thus Icame to horizontal tubes, which are 
more effective than vertical ones, and which can be used 
of greater length. The ultimate combination and exten- 
sion is shown in the illustrations above, the leading fea- 
tures of the boiler being therefore— 

1. Suction or induced draught. 

2. The utilisation of the waste gases for heating the 
air before it passes into the furnace. 

3. ‘* Serve ” tubes. 

4. Retardersin the tubes. 

The principal dimensions of the boilers are as follow: 
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TABLE I.—-RESULTS OF EXPERIMENTS MADE WITH ‘‘SERVE” TUBES AND INDUCED HOT-AIR FEED ON AUGUST 23 TO 27, 


29 TO 30, SEPTEMBER 1 TO 2, 2 TO 3, 1892, ATLAS WORKS, SHEFFIELD. NOS. 7 AND 8 MARINE BOILERS. ‘‘ SERVE” TUBES 
WITH RETARDERS AND INDUCED HOT-AIR FEED. 
































| : | oe ae ‘ai | , | | 

12 |g | |e | & lege ase lee |= |gele la |. Pele ge le fe le.|, | lees 

3 2 = s See. |g8./ 3 ssi3 |§ | g |o8 |2 (E* 12 3/48/83] . [cht 

|< I Bs | Ze lpetvinSe |A8u/ < oe | & cS) 3 igs |5 |5 # las |ss! 3 gs jane 

& 3 ey "3 | 23 [$5a8/829 | gael s sis. fs | 2 8 lo |n2 | Sela |8| 5 | g [se 
ma 3 9 $ Sm | ae a ; | 2 is? | Se} | | « 

Date. S aad ey | 3s | 83 =Secies. |S eh £35 25 2s 2 S leg | 8 <2 Be i$ & Fr | figs at; 
| a es ig = le jae | oe BS | Bs | 8 - isc | gs a 23 =S3, 
is,| 8g | §B |¥] €s | Sa SBeeisehu 588] $a | 85 | 38 | 2 | & [oe Ss. ete] Ce lee |S] 8 | gs PREs 
l3& @ | 4 (5 3 me SEusiss_8/8%e| s> | $9 | se | 8 Bees 89 os] 3 $8.58) 2 | § tex 
| £6 33 qgeilg 3 | 33 SSesicss f.28 ho fos) an 52 5 |s88!' ba Setl fa |ESsi cel a | # 8585 

ss B29 s <= 2s ° Soesissse| ses sz £ & 3 ios 8, 6 SES] vy @SSisra| »w | = Sees 
s 5 a a 3 Savsoon = » o iP t. - 2 2| >& I> = Ps] & I = 
igs] e& | 88 2] Bt BR geSkisasa sho) sa | ge | ge | sa| 8 SoF| go p52) 25 205/38) =| B gaaa 
Se ra oe eee ee oe | | | ceorageead GAN keeoanee WeehGued US Ase ae Qi eee Wed le 
soe | | | | deg. | deg. | deg. | in in. | in. | ft. | deg. | Ib. | | in, | in. | 
| | Fahr. | Fahr. | Fahr. } | 
August 23 to 27 | 96 123,648 1288 | £ calidad 11,487.5 8.91 10.29 | 40.25 263 393 656 +a 48 | 4.68 | 1207 7 44 541 | i. 2 12.6 
: | | 
a. », 30 24 34,552 1439.6) | 4 303,700 | 12,654.1 | &.78 | 10.24 | 44.98 305 386 653 xe -89 | 3.37 | 1451 7 | 46 | 463 § | ? 13.89 
September 1 to2 24 32,805 1366.8 | ; 295,500 | 12,312.5 9.00 | 10.45 | 42.71 262 386 618 -77 1.16 | 4.56 | .. | ee 81 | 45 | 525; 8 | F 13.51 
” 25 3| 24 32,928 1372 J ° 297,000 | 12,375 9.10 | 10.48 | 42.87 294 391 692 65 -72 | 5.05 | ee 79 | 45 671 | $ | 2 13.58 
I ( } \ 























August 23 to 27.—In this experiment all bars were cleaned and tubes swept before starting ; fires were cleaned every twelve hours alternately ; the tubes were not swept during the whole of 
this trial. In this test all hot air was passed above the fires, and cold air underneath, the bottom doors being half open to allow admittance of cold air. 

August 29 to 30.—In this experiment new firebars were put in, and tubes swept before starting ; fires were cleaned every four hours ; the tubes were not swept during the whole of the trial. 
In this test all hot air was passed above the fires, and cold air underneath, the bottom doors being half open to allow admittance of cold air. 

September 1 to 2.—In this experiment all bars were cleaned and tubes swept before starting ; fires were cleaned every six hours ; the tubes were not swept during the whole of this trial. In 
this test the hot-air feed was both top and bottom, but underneath the bars the hot air was diluted with cold air heing admitted through seventy holes in each ashpit door; there was also a second 
perforated plate behind the ashpit door, for the purpose of mixing the air thoroughly, The temperature of air under grate was an average of about 150 deg. Fahr. 

September 2 to 3.—In this experiment all bare were cleaned and tubes swept before starting; fires cleaned every six hours; the tubes were not swept during the whole of this trial. In this 
test all hot air was passed above the fires, and cold air underneath ; the bottom doors being shut, the cold air passed through seventy holes drilled in each door for the purpose; area of these 
holes, 124 square inches, i.e., 62 square inches in each door ; area for passage of air over both fires, 220 square inches. 


TABLE Il.—RESULTS OF EXPERIMENTS MADE WITH “SERVE” TUBES AND INDUCED HOT-AIR FEED ON AUGUST 15 AND 
NOVEMBER 5, 8, 15, 17, AND 18, 1892, ATLAS WORKS, SHEFFIELD. NOS. 7 AND 8 MARINE BOILERS. “‘ SERVE” TUBES WITH 
RETARDERS AND INDUCED HOT-AIR FEED. 
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REMARKS.—In these experiments with Welsh and American coal, the best results were obtained by putting all the hot air under the grate with the ashpit doors closed, the hot air being 
diluted by the cold air being admitted through the holes in ashpit doors. Fires kept a moderate thickness. During the 48 hours’ test the mode of admitting the air was tried in various ways, 
but the best results were obtained as above stated. This experimenting with the valves accounts for the apparently low evaporation. The firebars in this test were partly cleaned every 
eight hours; but in the others they were not cleaned during the whole of the tests. Melting point of lead, 680 deg. Fahr. ; of zinc, 700 deg. Fahr. 


TABLE III.—RESULTS OF EXPERIMENTS MADE WITH “SERVE” TUBES AND INDUCED HOT-AIR FEED ON FEBRUARY 24, 27, 
AND MARCH 15, 1893, ATLAS WORKS, SHEFFIELD. No. 7 MARINE BOILER. “SERVE” TUBES WITH RETARDERS AND 
INDUCED HOT-AIR FEED. 
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wn "“RearKs.—February 24: In this experiment all the hot air was passed above the fires, and cold air underneath, the bottom doors being shut, the cold air passed through seventy holes drilled in each 
door for the purpose. February 27 and March 15: In these experiments all the hot air was passed under the fires, but was diluted with cold air, admitted through seventy holes in each ashpit door. 
In the above experiments the firebars were cleaned and tubes swept before starting. The firebars were not cleaned again during the whole of the seven hours’ test. Melting point of bismuth, 493 deg. 
Fahr.; of lead, 630 deg. Fahr. 


TABLE IV.—RESULTS OF EXPERIMENTS MADE WITH “SERVE” TUBES AND INDUCED HOT-AIR FEED, MAY 5 AND 8, 1893, 
ATLAS WORKS, SHEFFIELD. No. 7 MARINE BOILER. “SERVE” TUBES WITH RETARDERS AND INDUCED HOT-AIR FEED. 





















































ike eT ee | ig ee | i og eg pg one Mpa imme = 
§ A 5 é = 2o¢ (26 |25 | 3 3 2 3 Ss 18 Iss 88 | 62/2 (|83 |S | Grate Bars. 528 
3 : 2 | & gos sege-sics |9:) § & | . (Pe |e 8 SE ad) ge ae a: 
2/8 a a Sa EM @okmgel < os S eo | § |ge 16 58 |22 |£8\8 Bs.ig | ae) 
Belg is €| #2 Boab edag@2)= [3g] 3. is | 2 FE |e [em [Fe | Se) be le“ SHe [3 jee" 
2. aon) o # "3 | & as | & cm Seo ty 
Dee. 13 |g |e, |. | $2) BE Egsseescgtieg|/so) 23 |B] s les 2 [“e Sesleelesigeeh | . |. Ese. 
| 36/68 \e\8e|) Bo sSeesezeed g5/eo| #8 | | & [oe |". lsd, icieg! da | 2egs°.| § |g [S&58 
ge 52) 2/5/52 | se Hazdved’s &|#2) #2 £,| 2 [fey fd leed 53s) be | #2 gee_2) 2 | ae ee 
#3| 32 & |3 | 38 | $2 gs888 8885.8 gs gs om (|B8| 8 |BES ce ese sse| Se | Se ~ove| © | ok |ssee 
&O| $5 2 S | $s | @° 36So 2492358 8S | 8. oP s@ ye 28 35%| se) oS oo Zes| 2 | ee 2 3 
gm) Se | 82/2 | gt sm gROR SEE SES gan é | es sa] 3 sce $s del lel ES | fs lat taal < | 64 faak 
| | deg. deg. | fin.| im. | in. | im. | | deg. | deg. | | in. | in. 
| r.| Fahr. | ‘ahr. r. } 
1893 | | | | | | 
May 5 ..| 7| 11,228| 1604 |)G— 91,600 13,085.71 8.15 | 9.46 60.12| 300 | 416 { Mets }| .99 1.22 | 4.58 | .975 | 2445 | 1150| 83 | 82 | 406 | pd § | 2 | 1486 
| | | | 
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REMARKS.—May 65, 1893: In the seven hours’ run the fires were not cleaned for the whole of the seven hours. The fires were kept very thick, and all the hot air put on topof fire, the cold air 
only being admitted under grate. May 8, 1893: In this test of Scotch coal, the bars were again not cleaned during the whole of the run, but the fires were very thin, and the whole of the air, both 
heated and cold, was passed under the grate. The results were, it will beseen, much better even than on May 5. Melting point of lead, 630 deg. Fahr, 
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(Diameter of boilers 10 ft. 6 in. 
' Length ~. -_ on: eae ae 
*« Purves” flues in each boiler .. 2 
Inside diameter of flue 2 ft. 104 in. 
Length of furnaces a = 7 oo Sb os 
Total number of tubes (‘‘ Serve”) 118 
Outside diameter of tubes ra 8} in. 
Thickness of ordinary tubes 338 
Number of stay tubes 44 
Thickness . me as -144 in. 
Pitch of tubes from centre to 
centre - is = - 43 ,, 
Total heat-absorbing surface of 
Boile tubes ab oe - -. 1303.6 sq. ft. 
T *) Heat - distributing surface of 
tubes es * pe on ae ” 
Heat - distributing surface of 
furnaces .. = <o. as 75 ” 
Heat - distributing surface of 
combustion chambers .. an 95 ” 
Total heat-distributing surface 
per boiler .. ae oe <« CH a» 
Area of grate surface... ee 82 os 
Length of grate .. a a 6 ft. Sin. 
Bars, 3 in. deep, 3 in. thick, and 
gin, air space 
Proportion of grate to total 
heating surface .. as oe 1 to 28.4 
In the heat-absorbing chambers , 
there are .. - os .. 80 tubes (plain) 
Air-heating | Diameter of tubes outside = 3 in. 
boxes Length of tubes a 14 ft. 4 in. 
| zhicknes of tubes P -116 in. 
Total heat-absorbing surface 900 sq. ft. 
Fan to each boiler - os 1 
— of fan over tips of oe 
. dlades oe ee oo -. 5 ft. 6in. 
maneee Width of fan we si om » Bw 
engi Diameter of engine cylinders , 
(two cylinders) .. oe oe 7 in. 
Stroke ‘a i a Oss 


It will be seen that the boiler itself is an ordinary 
single-ended Scotch type marine boiler, with ‘‘ Purves” 
furnaces and ‘‘ Serve” tubes. The combustion chamber 
is fairly large for the size of boiler. The tubes, 3} in. 
outside diameter, are spaced somewhat further apart 
than is customary now, and good circulation of water 
and ready escape of steam are thereby facilitated. In 
selecting so large a diameter of tubes—instead of the 
usual small diameters—for high rates of combustion, I 
was not concerned as to the amount of heat ‘‘ distribut- 
ing” surface within the boiler, and this finally came out 
at the proportion of 28.4 square feet to one square foot of 
grate surface. Small plain tubes have been necessary 
previously for the sake of obtaining the utmost heat- 
absorbing surface; but by using the ‘‘Serve” type of 
tube, I obtained much more heat-absorbing surface with 
the smaller number of 3}-in. tubes widely spaced, than 
could be done with a large number of small diameter 
plain tubes closely pitched. The advantages are obvious : 
increased section for the passage of the gases ; increased 
heat-absorbing surface, and better circulation of the 
water and escape of steam. Events have proved that in 
these boilers prolonged evaporation can take place, with- 
out trouble, and from coal feed, at unprecedented rates 
for this class of boiler. 

The grate is in two lengths—the bars are ordinary 
wrought-iron bars, 2ft. 10in. long by 3in. deep, # in. 
thick at top by} in. at bottom, spaced gin. apart. The 
only departure from ordinary practice is that the grate 
for hi h rates of combustion, say, over 35 lb., rises 
towards the back (2 in. in 5 ft. 8 in. total length), instead 
of falling about 2 in. as is usual. Up to 35 lb. per square 
foot the grate may be horizontal. I did not arrive at 
this conclusion without considerable experiment. At 
one time it seemed as if I should require to have recourse 
to a tubular grate with air or water passing through the 
same ; but, realising the objections to such grates, I per- 
severed, after having repeatedly burnt down in half an 
hour a new wrought-iron grate composed of bars as above 
sloping downwards. The gradual raising of the back end 
to 2 in. above front end has resulted in our being entirely 
relieved of all anxiety as to the grate, even when 
burning at 60 lb. per square foot. 

For convenience of admission of the air in proper quan- 
tities above or below the grate, I use the cast-iron mouth- 
pieces introduced by Mr. Howden, and have modified 
them to my requirements. The Howden mouthpiece has 
one valve over the fire, and two at the side for the air to 
pass under the grate. I have added two valves over the 
fire, as I found the usual practice gave incomplete com- 
bustion with certain classes of coal, use it did not 
admit sufficient air over the grate. In our boilers the 
three top valves are wide open, and the two side valves 
shut, for smoky coal, and vice versd for non-smoky coal. 
A number of small holes in the bottom furnace doors 
allow a certain quantity of cold air to be drawn in under 
the grate, and it is only the heated air which is put some- 
times over, sometimes under the grate, according to the 
nature of the coal. Thus we have found every sort of 
coal can be burned with economy without smoke. 

The Tables of experiments (reproduced on the pre- 
ceding page) give the results cf various classes of 
coal, moderate and high rates of combustion, short and 
long trials, and grates cleaned at great and smaller 
intervals. These results, I trust, are individually and 
collectively interesting. I have endeavoured to elimi- 
nate all circumstances which might make the results 
doubtful. For experiments, the water is taken from 
tanks made of cast-iron plates planed to template. 
The inside dimensions are 4 ft. 5 in. by 4 ft. 44 in. 
by 9 ft. high. One inch depth of water equals 10 gallons 
=100 lb. The quantity pumped into the boilers can be 
read off at any time by the scaled gauge glasses. The 
coal is weighed out a as the trials proceed. Mer- 
cury thermometers are used for temperatures to 600 deg. 
Fahr. Only one indication needs the means of — 
‘or this 


ing a higher temperature—viz., the smokebox. 








we use now metals of which the melting point is well 
known, in preference to any kind of pyrometers. The 
trials commence with the fires burnt down to a minimum, 
and finish, as near as possible, with the same height of 
fire and same condition. The Tables show how the tem- 
perature of the gases is greatly reduced before they reach 
the fans, and the heat utilised by the high temperature 
of the air, and the satisfactory evaporation per pound of 
coal, 

Leaky tube ends are unknown, and coke nests have 
been found to occur only with coal from certain mines. 
The heat-distributing surfaces evidently do their work 
well, one square foot of heating surface having evapo- 
rated as much as 16.8lb. of cold water (70 deg.) per 
hour (see Table No. IV.) with Scotch coal for seven hours 
without cleaning the grate, averaging over the whole 
period a combustion of 59.34 lb. per square foot of grate. 

In our experiments we have already used South Wales, 
Newcastle, South Yorkshire, Scotch, Lancashire, Penn- 
sylvanian, and Australian coal, and it is intended to con- 
tinue the experiments until all the different kinds princi- 
pally used in our mercantile navy have been tried, and 
the comparative results ascertained. 

I am well aware that these experiments have been made 
on land, and with a comparatively low pressure of steam, 
but I am unable to see any sufficient reason why similar 
advantages and results should not be obtained at sea, if the 
system be adopted, provided care is taken to keep the 
boilers communi free from oil and solid matter. One 
ship thus fitted is working satisfactorily, and several 
others will be running shortly. f 

Besides the principal advantages of high evaporation 
with economy and safety, thereby reducing the number 
of boilers (consequently the boiler space and weight 
hitherto required), the following further advantages 
appear to me not unimportant : A 

Geol stokehold or engine-room, if the airsupply is taken 
from the latter instead of the atmosphere. 

Clean stokehold, the coal dust being sucked into the 
boilers. 

Absence of risk of burns to firemen, the flame at all 
times being sucked away from them, 

Convenience to firemen, there being no valves to shut 
or open, when opening or closing the doors. 

Smoke with unskilful firing is greatly reduced, and 
with careful firing need not occur at all, with any kind 
of coal. 

Great elasticity of power under ready control. 

Greatly reduced quantity of clinker and residue. 

In making public these results of the combination, I 
desire to express my indebtedness to the eminent French 
engineer, Mr. J. Serve, for his valuable suggestions, and 
to the staff at the Atlas Works. 





LAUNCHES AND TRIAL TRIPS. 

THE new first-class gunboat Renard, which was built 
and engined by Laird Brothers, of Birkenhead, was sub- 
jected to a full-power trial of her machinery at sea on 
NVednesday, the 6th inst. The trial was conducted under 
natural draught, and was of eight hours’ duration, the 
results attained being considered very satisfactory. With 
a steam pressure of 143.6 lb., and the engines working 219 
revolutions per minute, a mean of 2583.6 horse-power was 
registered, with a speed of 17.6 knots. The vessel is pre- 
paring for her forced-draught trial. 

On Saturday, the 9th inst., there was launched from 
the shipyard of Sir W. G. Armstrong. Mitchell, and Co., 
at Elswick, Newcastle, a new cruiser for the Chilian Re- 
public, named the Blanco Encalada. The vessel is 370 ft. 
in length ; 46 ft. 6 in. in breadth; draught, 18 ft. 6 in. ; 
displacement, 4400 tons ; indicated horse-power, 14,500 ; 
speed under forced draught, 22} knots. The armament 
is heavy, consisting of two 8-in. breechloading guna, ten 
6-in. quick-firing guns, twelve 3-pounder guns, twelve 
1-pounder guns; and five torpedo tubes. The vessel isto 
be commanded by Commander Joaquin Munoz. 





The trials of the new oil-carrying steamer Potomac 
were carried out on Monday and Tuesday, the 4th 
and 5th inst. The steamer has been constructed by 
Messrs. A. and J. Inglis, Pointhouse, for the Anglo- 
American Oil Company, of London and New York, 
under the directions of Mr. John D. Jamieson, 
a member of the London board, and is of the fol- 
lowing dimensions, viz.: Lehgth between perpendi- 
culars, 345 ft.; beam, 44 ft.; depth to upper deck, 
31 ft. 6 in. ; and she is propelled by engines of about 
3000 indicated horse-power. The speed of the Potomac 
was ascertained to be 13.05 knots, which indicates a suffi- 
cient margin of power to contend with winter gales in 
the North Atlantic, and at this speed no vibration was 
perceptible in the officers’ saloon. 





The Resolution, a first-class battleship of the Royal 
gies class, built and engined by Messrs. Palmer and 
Co., of Jarrow, went on Thursday, August 31, for a con- 
tractors’ four hours’ full power trial, under what is 
officially designated as modified forced draught. The 
difference between this and extreme forced draught may 
be concisely stated to be this, that whereas the engines 
under the former condition are contracted to develop a 
mean of at least 13,000 horses, under the latter condition 
the contract is for 11,000 horses. ere was alight wind 
throughout the day, with a perfectly smooth sea. The 
trim of the ship was 23 ft. 10 in. forward and 25 ft. 8in. 
aft, giving a mean immersion of 24 ft. 8 in., or 3 ft. 10in. 
less than her designed load draught. The battleship got 
under way at eight o’clock, steering a direct course for 
Beachy Head for the purpose of obtaining a run in deep 
water, and shortly before nine o’clock everything was 


ready for the half-hourly observations to begin. The! 


propelling engines are substantially of the same pattern 
as * of the other vessels of the class. The stroke is 
51 in., and the trial was made with the engines linked up 
to 3lin. The screws are of the modified Griffith’s type, 
having a diameter of 17 ft and a mean pitch of 18 ft. 9 in. 
The appended table shows the results of the observations 
for each half-hour steamed : 


Boiler Indicated Revolu- Air 
— Horse-Power. tions. Pressure. 
148 11,347 103 .62 
150 11,580 104 -60 
146 11,258 103 .60 
157 11,468 104 65 
151 11,828 104 78 
151 11,620 105 .69 
147 11,063 103 s 
147 10,894 102 43 


The following means were subsequently worked out: 
Steam in boilers, 148.8]b.; vacuum, 27.8}; revolutions, 
103.2 starboard and 103.8 port; mean pressures, high, 
52.37 and 52.73; intermediate, 26.06 and 26.35; low, 
12.51 and 12.35; indicated horse-power, high, 1749 and 
1773; intermediate, 1895 and 1928; low, 2024 and 2010; 
total indicated horse-power, 5668 starboard and 5611 port. 
The collective indicated horse-power was consequently 
11,379, or 379 horses beyond the contract, a result which 
was obtained with a consumption of fuel (Harris’s deep- 
sea navigation) amounting to 2.4 lb. per indicated horse- 
power per hour, and an air pressure in the stokeholds 
equal to .63 in., or only a trifle in excess of the average 
used for natural draught. The mean speed realised during 
the four hours, as measured by ‘‘ Cherub” log, was 17.92, 
the estimated speed under seagoing conditions being 17.5 
knots. The engines were afterwards tested for stopping 
and starting, with the following results : From full speed 
ahead to stop, 7?seconds; full speed astern, 6fseconds; full 
speed astern to full speed ahead, 7? seconds; and also 
under various conditions of cut-off. The trial was satis- 
factory in every respect. 





Thelargesteel screwsteamer Roland, which hasbeen built 
for the Norddeutscher Lloyd, of Bremen, by Messrs. Sir 
W. G. Armstrong, Mitchell, and Co., Limited, was taken 
out to sea on Wednesday. August 30, for her trial trip. 
The dimensions are as follows : Length, 357 ft.; breadth, 
44 ft.; and depth, 28 ft. 3in. The Roland is the pioneer 
ne | of one of the Norddeutscher Lloyd’s new departures, 
and is ——_ for the transport of emigrants and cargo 
from Bremerhaven to New York. On the trial the Roland 
attained a speed of over 13 knots, which was considered 
extremely satisfactory, and the coal consumption, which 
was measured during five hours’ continuous running at 
12.25 knots, came out at 1.51b. per indicated horse-power 
per hour. The machinery was supplied by the Wallsend 
Slipway and Engineering Company, Limited. A some- 
what novel feature in the machinery department is the 
See ash ejector. A small hopper in the stokehold is con- 
nected to the ship’s side above the water line by a gently 
sloping cast-iron pi At the bottom of the pipe a jet 
of steam is allowed to enter where it meets a stream of 
water, supplied bya pump. The same action takes place 
as in the ordinary bilge ejector, and the stream of water 
rushes through the bottom of the hopper, through the 
discharge pipe, and out at the ship’s side at an enormous 
velocity. e ashes are poured into the hopper and dis- 
charged through the side by the stream of water with 
such force as to throw them a considerable distance 
from the ship’s side. 

The official forced-draught trial of the first-class tor- 
pedo gunboat Leda was successfully carried out on the 
11th inst., off Sheerness, the dockyard being represented 
by Mr. Pattison, while Mr. Samuel Rock represented 
the Admiralty, and Mr. J. P. Hall the engineer con- 
tractors. This is the third of this class of vessel engined 
by Messrs. John Penn and Sons, Limited, and all have 
exceeded contract requirements. The engines were illus- 
trated and described in ENGINEERING, vol. lv., e 280. 
The machinery is required to develop 3500 indicated 
horse-power with not more than 3 in. of air pressure in 
the stokeholds ; the Leda obtained a mean of 3601 horse- 
power with an average steam pressure in boilers of 148 1b.; 
vacuum, 27.5; revolutions, 246; mean air pressure in 
stokeholds, 2.2lin. The sp of the vessel was 18.3 
knots. The following details show the powers for the six 
half-hours as taken : 


: Collective. 
Half-. Indicated Horse-Power. ° 
Indicated 
Hours. Starboard. Port. Wess Power, 
1 1783.9 1763.8 3547.7 
2 1771.8 1811.2 3583.0 
3 1777.6 1784.4 3562.0 
4 1937.1 1854.5 3791.6 
5 1801.9 1767.1 3569.0 
6 1784.5 1769.6 3554.1 
Mean indicated horse-power for the 
three hours 3601.2 


The furnaces of the boilers, which are of the marine loco- 
motive type, are corrugated on the sides and top on 
the principle of Mr. F. W. Webb, of the London 
and North-Western Railway, and the firebox ends 
of the tubes were fitted with ferrules on the Admiralty 
lan. On examination after the trials the boilers were 
ound to have sustained no ill effects from the application 
of forced draught. 





INDIAN PETROLEUM.—The discovery of a rich petroleum 
field is reported in the Assam district, British India. A 








company under the title of the Assam Oil Syndicate is 
about to open up the oil resources of the region, 
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CompILep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 
Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 
Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date of the advertisement of the acceptance of a complete 
specificrtion is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specijication, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,246. T. J. D. Rawlins, Lymington, Hampshire. 
Electric Primary Batteries. [4 Figs.) September 27, 
1892.—In this invention the carbon or negative electrode is 
made disc-shaped, and supported upon an axle arranged to 
be revolved, a portion only of the electrode dipping into the 
































exciting fluid. The carbons are carried upon a spindle B insu- 
lated by a covering of gutta-percha F. The carbon discs for each 
cell are placed in electrical contact bya coreG. To connect the 
two electrodes together, a mercury trough J is used electrically 
connected to the zinc; and connected to the carbon is a copper 
disc which dips in the mercury. (Accepted August 2, 1893). 


GAS, &c., ENGINES. 


18,020. J.Southall, Worcester. Gas, &c., Engines. 
[3 Figs.] October 10, 1892.—This invention relates to gas and 
oil motor engines. K is part of the combustion space of the 
cylinder into which opens the valve. This valve has attached 
to it a ring forming a slide valve governing the exhaust port 
M, the air supply port N, and the port O for supply of gas or ofl 
vapour. When the working piston of the engine commences its 
exhaust stroke, the face of the cam Y causes the end of lever Z to 
press on the end of the spindle E, lifting the valve sufficiently 
to allow of the exhaust gases passing into the port M; at the 
commencement of the next outstroke of the piston, the valve 
is still further raised by the action of the cam face until the ring 
closes the port M and uncovers ports O and N for the supply 
of gas and air to the cylinder ; when the piston makes its instroke 





compressing the charge the valve is closed. At the end of this 
compression stroke the lever Z, operated by another cam faee Y?, 
draws back the spindle E, opening the valve A, which allows some 
of the compressed explosive charge to pass by the passage J to 
the igniter, thus igniting the charge to actuate the next outstroke 
of the piston. The lever Z is operated by the sliding cam Y, 
driven by a pin in the motion shaft B, this shaft being driven by 
gearing on the crankshaft at a speed of one revolution for two 
of the crankshaft. The one end of the lever Z works between 
the two cam faces, which act on it so as to cause its other end, 
which works in an eye on the spindle E, to impart to the valve 
the 'y forward mov for supply and exhaust, and 
to the small valve A the required lift for ignition. (Accepted 
August 2, 1893). 


17,277. H. H. Andrew, A. R. Bellamy, and R. 
Garside, Reddish, Stockport. Governing the Speed 
of Gas, &c., Engines. [6 Figs.) September 28, 1892.—This 
invention relates to means for governing the speed of gas, &c., 
engines. The sleeve f of a centrifugal governor is connected by 
rods g, h to the end of _a short lever i mounted on a shaft j, sup- 














ported on the engine frame so that the movement of the governor 
caused by irregularities in the speed of the engine causes the 
lever to oscillate upon its stud. To the boss of this lever is also 
secured an arm, the end of which is shaped so as to keep the 


when the speed of the engine is too great. Means are provided for 
causing the governor to throttle the supply of when the 
engine exceeds its normal speed before the hit-and-miss move- 
ment, which operates the gas admission valve, can come into 
play. (Accepted August 2, 1893). 


15,417. J. E. Weyman, Guildford, Surrey. Petro- 
leum, &c., Engines. [10 Figs.) August 27, 1892.—This 
invention relates to petroleum, &c., engines, in which the 
vaporising chamber c is constructed so as to contain a certain 
amount of oil, which is maintained at a uniform depth and heated 
by conductors d, e, the heat being transmitted through these to 
the oil from the combustion chamber 6 or cylinder a, or from the 
waste gases of combustion conveyed through the exhaust ports, 
&c., arranged to pass through the vaporising chamber, and the 





heat through the external conductors e being generated from an 
external lamp ; this vaporiser forming a separate chamber in the 
cylinder of the engine. The air to supply combustion in the 
cylinder is drawn through the combustion chamber or the ports, 
&c., 80 that it can be heated, and at the same time the vaporising 
vessel prevented from becoming too hot. An automatic feeder 
is provided by means of which the supply of oil is regulated and 
the level maintained in the vaporising chamber. (Accepted 
August 2, 1893). 


GUNS, &c, 


15,223. T. Perkes, London. Breechloading Small 
Arms. [4 Figs.) August 24, 1892.—This invention relates to 
the ejecting and lock mechanism of breechloading small arms. 
The spring is operated and compressed by the knuckle of the gun 
or a movable projection in it such as a rod, and is made self- 
cocking, thus removing the resistance to the closing of the gun. 
In the lock mechanism the spring is operated by the fore end, the 
compression for firing being given by the fore end on closing the 








gun, and the expansion being allowed on opening, this expansion 
operating to cock the tumbler. A is the extractor leg, A' the 
bent, B the ejecting lever in which isa recess to take the free 
ends of the spring C, which hasatongueC' at the turnend. D is 
the detent taking into a slot cut in the extractor. E is a rod 
working from and pivoted to the hammer, and capable of operat- 
ing the spring C on the fall of the latter. The main spring F of 
the lock mechanism is pivoted at F' and its free ends work in a 
recessin the hammer. (Accepted August 2, 1893). 


15,613. C. Bechis, Turin, Italy. Firearms, [15 Figs.) 
August 31, 1892.—This invention relates to means for facilitating 
the use of firearms at night, and consists in the employment of 
electric lamps with a storage battery in order to illumine the 
sights of rifles, &c. The electric acc lator is i dina 
small sheet-metal box A arranged under the barrel. Two holes 
are provided in the lid for the terminals, and a spring is attached 
to the box by a screw at one end, a stud —— a platinum point 
being provided at the other. The application of a certain amount 
of pressure on the spring causes the point to make contact with a 

















latinum plate, and close the circuit of the lamp, which then 
illuminates the sight. The box is attached by a small spring 
catch worked by a press button, so that the lamp, contained 
in aring embracing the barrel, can be readily placed in front of 
and above the sight or any other positi The direction of the 
ray of light from the lamp is in that of the axis of the gun, so as 
to enable the line of sight to be determined when the surround- 
ing darkness is complete. Mechanical means are provided for 
roo the lamp into and out of action. (Accepted July 26, 
1893) 





STEAM ENGINES AND BOILERS. 


15,068. M. H. Robinson, Thames Ditton, Surrey. 
Steam, &c., ines. (6 Figs.) August 20, 1892.—This in- 
vention relates to the construction of single-acting steam engines. 
A is the steam cylinder and B the valve cylinder, in which work 
the steam and valve pistons G, C respectively. At thetop of the 
stroke steam enters the cylinder A from the chest D by ports E 
in the cylinder B, and forces the pines G downwards, and with 
it the valve pistonC. Ata certain point this piston covers the 





striking finger k out of contact with the hit-and-miss motion, 





expands in the steam cylinder. Near the end of the stroke the 
piston G@ uncovers the —_ F, and, during its passage to the 
bottom of the stroke and back again to this point, steam exhausts. 
During the remainder of the upstroke until the ports E are again 
uncovered by the piston C, the steam in the cylinder A above the 























piston is compressed. The governor (Fig. 2) is applied by means 
of asleeve H sliding on the outside of the cylinder B, and con- 
nected by a spindle passing through a gland in the top of the 
steam chest with a governor capable of moving it up and down, 
1893), to contract and enlarge the ports E. (Accepted July £6, 


16,845. J. and A. Prentice, Westown, Thankerton, 
Lanarks. Engine Governors. [3 Figs.) September 21, 
1892.—This invention relates to engine governors described in 

ecification No. 1620 of 1892. The fluid is drawn from the closed 
chamber, the supply to which is regulated, and, if the speed of 
the main engines increases abnormally, the suction from, is 
greater than the fluid supply to, the tank, a vacuum being 
thereby created in the closed chamber, and the piston, against the 
action of a spring, sinks under we pressure into the 
cylinder. A is the fluid tank forming the foundation of the ap- 
paratus, in the sides of which are air holes a. A! is the tank 
cover; B, B!, C, Cl, the pumps; D the cylindrical “suction” 
chamber, on the top of which the cylinder Eis fitted, and from the 
top of which a pipe F leads to the bottom of the tank A, this pipe 












































having a controlling cock. H, H!,1I, 0 are pipes which ccom- 
municate, respectively, with the suction chamber D and the 
pumps B BI, and C, C'. Pipes connect the pumps B, B! 
and C, C! with the tank, and L, L!, M, M! are the pump 
plungers connected by link cross heads O, O! to the pins of the 
cranks Q, Q' on the cross shaft R. S are the bearings of the 
shaft, and T a belt pulley. bare stuffing-boxes. The ball valves 
¢,c' are fitted in the valve casings d, d'. e isa piston working 
in the cylinder E. ¢' is a collar on the piston, between which and 
the top of the cylinder a spring g is interposed. The piston ¢ is 
so connected to the valve for controlling the supply of motive fluid 
to the main engines that its inward motion shuts and its outward 
motion opens the valve, the spring g normally tending to press 
outwards the piston e, and, therefore, to keep open the supply 
valve of the engines. (Accepted July 26, 1893). 


16,326. J.S. Starnes, London. Stuffing-Boxes, &c., 
of Steam Engines and Pumps. (4 Figs.) September 12, 
1892.—In this invention an additional member is provided to the 
packing gland, and serves as a split cylindrical sleeve D provided 
at the upper end with flanges a, b. There is a space between the 





flanges a and c sufficiently deep for the introduction of a series of 
nuts arranged circumferentially between the two, and operated 
by a spanner, and thereby caused to screw up and down fixed 
bolts E secured to the flange of the top of the stuffing-box, and 
passing through a to the flange of the stuffing-box gland c. 
(Accepted July 26, 1893). 

15,817. W. and A. W. Sisson, Gloucester. Steam 
Boilers, (5 Figs.) ae 8, 1892.—In this invention the 
firebox is constructed with rows of tubes crossing it from side to 
side in three different directions, each row of tubes lyingin a 
plane inclined to the horizontal sufficiently to cause an adequate 
circulation of water to be set up through the tubes, the axes of 
which lie up and down the incline. The boiler is constructed 
with an internal firebox 2, within the upper portion of which are 
arranged three series of water tubes 3, 4, and 5 conneoted to the 
firebox, and arranged to extend in three different directions. The 
tubes in each of the groups are in two planes one above the other, 
and each slightly inclined to the horizontal, so as to cause an 
effective circulation of water and steam to be set up through them 





ports E in the valve cylinder B, and cuts off the steam, which then 


when they are exposed to the heat of the fire within the firebox. 
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To enable access to be gained to the tubes for cleaning or renew- 
ing them, the boiler shell is constructed in two parts adapted to 
be connected and disconnected to and from each other and to 














and from the uptake7 from the firebox. For this purpose to the 
exterior of each of the adjacent ends of the two parts 1, la of the 
boiler shell is riveted an angle iron forming a circular flange 8. 
(Accepted August 2, 1893). 

16,145. A. Shiels, Glasgow. Water Gauges for 
Boilers. (5 Figs.] September 9, 1892.—This invention relates 
to water gauges for boilers, and it has for its object to so construct 
the gauge that whilst it, under normal conditions, allows a perfect 
blow through, the steam and water ways are closed automatically 
in the event of the gauge-glass breaking. Fitted in the interior 
of the glass tube ec is a vertical spindle h, which has a small piston 
valveé on it at its upper end, and a disc valve j, of larger area than 
the piston valve, screwed on its lower end. The extreme upper 
end of the spindle passes through a guide hole /, bored in a bridge 
m secured to the ring seat of the piston valve. This seat has 
a central hole for the reception of the piston i, and is fitted 
into a washer o secured in the brass fitting a of the gauge. Small 
projections p are fitted to the valveseat, and catch in correspond- 
ing recesses in the screwed washer 0. When the nut is taken 
out, the bridge m can be easily turned round in the one or other 
direction, so as to screw the washer up or down, and thereby 





adjust the valve seat to any desired position. The diameter of 
the water valve j is such that when the gauge-glass is broken the 
rush of water lifts it up off its rest ¢ and forces it up against a cir- 
cular seat in the fitting }, 80 as to close the waterway, this valve nor- 
mally resting on four triangular supports made on the upper side 
of the hollow cylindrical rest t, which has passage ways cut in it, 
covers over opening w leading to the blow-off cock. The hole 
made through its top serves as a guide for the lower end of the 
spindle h. If the gauge-glass is broken the water rushes through 
cock g, and lifts up the water valve), together with the spindle h and 
the steam valve i, and as the water valve/ is of greater area than 
the steam valve 7, the upward pressure forces the valve i tightly 
into the hole made in seat, and so cuts off the escape of steam, 
at the same time as the water valve closes tight up against its seat 
yr at the bottom of the gauge-glass and cuts off the escape of 
water, When the gauge is in proper working order the valves fall 
down and leave a free passage. (Accepted August 2, 1893). 
8317. A. Miller, London. Heating Water Supply 
of Boilers. (6 Figs.) April 25, 1893.—This invention has for 
its object the heating of the feed supply of steam boilers before 
it enters the main one, as it is ee from the feed pumps. 
The feed is forced by the pump through pipes to the check valve 
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A, and as it accumulates in the boiler, escapes by the valve B 
into the main boiler. The heat from the furnace impinges on the 
roof and sides of the firebox, and if fitted with tubes accelerates 
the raising of the temperature of the feed before it escapes into 
the main boiler. (Accepted August 2, 1893). 


14,890. A. Bratoluboff, Moscow. Producing 
Superheated Steam. (2 Figs.) August 17, 1892.—This in- 
vention relates to means for the production of superheated steam 
and for applying it to steam engines, and consists in a series of 
tubes a arranged in the heating chambers I., II., which are _—, 
rated by brick arches b, and the lower part of which is also divided 
from the upper by a thin brick arch c, channels for conveying 
the hot gases being thus formed. Steam comes by the tube d 
provided with a regulating cock ¢ into the first tube of the upper 
row arranged in the upper chamber II. The steam passes con- 
secutively through the tubes of the two rowsin this chamber, and 
comes down into the first tube of the upper row in the chamber 
directly beneath if there are more than two chambers, and so on 
until the lower chamber I. is hed, the steam in coming out of 
the end tube of the lower row in this chamber being led to its 








destination by a pipe f provided with a cock and athermometer g. 
e products of bustion take a directly opposite path to that 
of the steam by entering into the upper portion of the lower 
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14,890 


chamber, and then into the upper part of the next one imme- 
diately above, and so on, leaving by the chimney after having 
passed through the upper part of the highest chamber of the 
apparatus. (Accepted August 2, 1893). 


13,954. T. Shepherd, Manchester, and M. Oliver, 
Salford. Piston Packing Rings. [2 Figs.) August 2, 
1892.—This invention relates to packing rings for pistons, and 
consists of metallic rings made ucchene which fit side by side 
into a corresponding recess in the piston, with their free ends 
working against the sides of the cylinder. The body of the 
piston is formed in two halves, and the recess formed to 
receive the rings is slightly less than the width of the two 
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rings, & space being thus left between the two halves. This 
space is filled in by a series of thin discs of material such as 
brass, surrounding the piston-rod. The rings are cut through at 
one place to allow of their expansion and contraction, and are 
fitted with ‘‘steam bits” at this place to prevent the passage of 
steam. The rings readily give on being compressed between the 
two halves, this allowing them to become elongated, and so com- 
pensate for the wear. (Accepted August 2, 1893). 


MISCELLANEOUS. 


16,927. W. B. Thompson, Dundee, N.B. Plate- 
Bending Machines. [2 Figs.] September 22, 1892.—In this 
invention all the driving gear is concentrated atone side A. The 
gable at the other side Bconsists of a base 3 carrying the bearings 
4 of the lower rollers 5, those of the upper and adjustable roller 














By this construction half a plate can be bent, then with- 
drawn, turned end for end, and the operation completed. Means 
are provided for bending plates of great length without with- 
drawing and turning them. (Accepted July 26, 1893). 


16,140, T. Thorpe, New Basford, Notts. Winding 
Machines. (2 Figs.] October 7, 1892.—This invention re- 


; being supported by a cross beam maintained by strong columns 






































lates to a winding or spooling machine in which a rotary motion of 
varying speed iscommunicated to the spindles a by friction discs } 





secured to the former, and discg c carried by the driving shaft @ 


and capable of being reciprocated laterally. A lever h h? com- 
municates the movement of the lever k to the shaftd. When 
the yarnis being wound on the thick part of the spool it revolves 
more slowly, but more quickly as it nears the thin part. 
(Accepted July 26, 1893). 

16,549. S. Alley and J. A. MacLellan, Polmadie, 

enfrews., N.B. aking Moulds for Casting. 
[4 Figs.] September 16, 1892.—7-his invention has for its object 
to provide means for making castings of large size, and consists 
of a box, upon which is temporarily secured the flask, in which a 
half mould is to be formed, this box having at one side or end of 
it brackets hinged to fixed standards, so as to allow of the box 
and. flask being turned completely over for the purpose of depo- 
~— the flask with the mould in it upon a truck, the turning 
over being effected by hoisting apparatus, a chain from which is 
connected to a swivelling shackle at the end of the box furthest 
from the hinges. The flask A, in which a half mould is to be 
formed, is temporarily secured to a cast-iron box B of a rectan- 
— form. On one side of the box B are formed brackets C, 

inged to fixed standards D, to allow of the box and the flask being 
turned completely over. The flask A is connected to the box B 
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by shackles F, which engage with studs F1, fixed in bosses F? in 
the ends of the box. The shackles F are jointed to rods G, pass- 
ing through lugs on the box, and these rods are adjustable 
by means of disc nuts screwed on their ends. Springs H are 
applied between the shoulders of the rods G and the outer part of 
a wooden bedpiece J, fixed on top of the box B, through which 
the rods pass before going through the lugs, so as to keep them 
from dropping when the shackles are disconnected from the studs 
cf the flask, For the flask A, in which the flanges and inner side 
of a segmental plate are to be moulded, slides K, L, M are fitted 
at the sides and ends of the box B, and are adapted to the inclina- 
tions of the flanges to be moulded, and to which the flange pat- 
terns are fixed. Thesliders are arranged in guides, and move 
out or in when external handwheels are turned. (Accepted July 
26, 1893). 

737. J.S. Starnes, London. Stern Tubes of Steam- 
ships. [7 be oy January 12, 1893.—This invention has for its 
object to provide means for preventing leakage or rush of water 
from the stern tubes of screw steamers. a and b are respectively 
the top and bottom halves of the valve-box, with flanges a1 and D1, 
by which they are bolted together around the shaft. {n this valve- 
box is contained the valve d having a semicircular projection d1, 
which fits upon the shaft e like a saddle. The valve d is raised 
or lowered by means of the screwed spindle e carried upwards 
through the stuffing-box /, and actuated when required by the 
handwheel hk. This handwheel h is formed around its periphery 
with indentations into which takes the pawl 0, which is pivoted to 
the standards p bolted to the valve-box cover, and serves to hold 
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the valve securely in any fixed position by the interposition of a 
pin q through the standards and pawl. The fore part J of the 
valve-box may be formed as a stuffing-box, and the old gland from 
the stuffing-box of the stern tube is made use of for it, so that the 
packing and support of the tail shaft and stuffing-box are doubly 
secured. To affix this shut-off valve and valve-box to the stern 
tube the gland is drawn out of the stuffing-box of the stern 
tube a sufficient distance to allow of the introduction of the 
two halves a and b of the valve-box, which are bolted together 
around the tail shaft through their longitudinal flanges. The 
box then is slid along the shaft, and the spigot i enters the 
stuffing-box of stern tube and takes the place of the gland re- 
moved from it. (Accepted August 2, 1893). 





UNITED STATES PATENTS AND PATENT PRAOTIOF. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





LavisH DEcoraTION.—The dome of the Colorado capitol 
is now approaching completion. It is proposed to cover 
it with a heavy plating of silver. Colorado, it will be 
remembered, is a great silver State, 
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BRITISH COLONIES AT CHICAGO. 
IltI.—New Sovutn WALEs. 


THE most important contribution to the World’s 
Columbian Exposition made by the British Empire, 
and not excluding the Mother Country, is un- 
doubtedly that of the colony of New South 
Wales. In every department of the Exhibition it 
is prominent, and in some pre-eminent, among 
foreign exhibitors. In mining, in forestry, in 
agriculture, in viticulture, in the liberal arts, and in 
ethnology, the exhibits of New South Wales eclipse 
those of England, and will constitute a lasting 
monument to the richness of the country and the 
‘energy of the people. Even in other departments 
where the colony might well have been expected 
to have little worth showing, she has made a good 
display ; in transportation and in fisheries, manu- 
factures, machinery, transportation, and in woman’s 
work, the contributions of New South Wales are 
more than creditable. Over two thousand exhi- 
bitors have contributed to this result, and neither 
time, money, nor skill have been spared to bring 
New South Wales into this conspicuous place 
among the nations exhibiting. The colony has 
been exceptionally fortunate in securing the 
Hon. Arthur Renwick as Executive Commissioner, 
this gentleman not only having displayed remark- 
able energy and ability in the performance of his 
onerous duties, but he has known how to make 
himself highly esteemed and popular in the Exhibi- 
tion and in Chicago. 

It will be quite impossible within the limits of 
a single article to do justice to the exhibit of New 
South Wales, but we hope as the result of a careful 
examination, and with the aid of the admirable 
catalogues (by far the best and most complete in 
the Exhibition), to give our readers some idea of 
the importance and extent of the section, which, of 
course, has been organised and administered inde- 
pendently of this country. 

We will take first the magnificent display in the 
Mines and Mining Building, from which a good idea 
of the mineral wealth of the colony may be obtained. 
In the general classification of the Exhibition, the 
exhibits of mines and mining are assigned to Depart- 
ment E, and occupy Groups 42 to 68, comprising 
Classes 290 to 412. The New South Wales exhibits 
are limited to Groups 42 to 48, although the objects 
shown might, had it been considered desirable, have 
been distributed amongst most of the others. The 
Classes 290 and 291, collections of minerals syste- 
matically arranged, and collections of ores and the 
associated minerals, and diamonds and gems rough, 
uncut, and unmounted, respectively, comprise about 
200 exhibitors, most of whom send a large number 
of objects. Naturally gold and gold ores take the 
lead in this remarkable collection. Long before it 
was known in later times that Australia was an 
auriferous country, the Portuguese, those wonder- 
ful pioneers in the early days of geographical dis- 
covery, had learned the alluring fact, and on a 
sixteenth-century map had marked the north- 
western shores of the southern continent as the 
‘Gold Coast.” In recent times the date when 
gold was discovered was February 23, 1823, when 
a Government engineer engaged on a survey of the 
Fish River found particles of gold in the sand hills 
near the stream. In 1839 auriferous pyrites were 
found near Wellington, and in 1841 gold was dis- 
covered in the granite formation ; this discovery 
was made by the Rev. W. B. Clarke, and for him 
Sir Archibald Geikie claims the credit of being the 
first scientific explorer who announced the existence 
of auriferous veins in Australia. Between that 
time and a few years later, when the search for 
gold drew thousands of adventurers from all parts 
of the world to Australia, the precious metal in one 
form or another was frequently recognised in various 
parts of the colony. Geological formations with which 
gold is usually associated are known to exist over an 
area of 70,000 square miles, nearly one-fourth the 
extent of the colony, so that, vast as has been the 
amount of precious metals extracted—up to the 
end of last year at least 104 millions of ounces 
had been obtained—there is reason to suppose that 
the average production of the past will be main- 
tained for many years tocome. (Gold is found in 
quartz reefs and alluvial deposits, the former 
intersecting the sedimentary rocks of the Upper 
Silurian, Devonian, and Carboniferous periods, as 
well as in granites, porphyry, diorite basalt, and 
serpentine; the latter belong to the Permian, 
Cretaceous, Tertiary, and Quatenary ages. The 


reefs vary in thickness from a few inches to 10 ft, 





Alluvial gold is usually found in flat flakes or scales, 
much waterworn. The older deposits, always the 
result of denudation and erosion, are in many cases 
covered by more recent volcanic deposits, in some 
instances 200 ft. thick, and these have to be 
drilled to reach the auriferous gravel. The most 
recent deposits are found in the water-courses 
running through alluvial flats, and many of these 
are very rich. Water is the agency generally 
employed for separating this gold, but in 
many places water in sufficient quantities does not 
exist, and methods of dry separation by air blasts 
have been tried with success. The reef gold is 
usually accompanied with sulphurets, such as 
pyrites, galena, copper, &c. The presence of arsenic, 
antimony, iron, and other metallic combinations, 
adds to the difficulty and cost of reducing the gold 
ores. By the Department of Mines and Agricul- 
ture, the auriferous regions of New South Wales 
are divided into twelve districts and forty-two 
divisions. Of these, the districts of Peel and 
Uralla (classified together), Bathurst, and Lachlan 
gave the largest yields in 1892, having been about 
32,000 oz., 15,000 oz., and 8000 oz. respectively. 
It is curious to note the great difference in the 
yields from the same mining division in successive 
years. Thus, in 1891, from the Bathurst division, 
Bathurst district, were produced 3370 oz., and last 
year only 805 oz.; from the Orange division of the 
same district, the yield was 1678 oz. in 1891, and 
12,708 oz. in 1892. In the Nundle division of the 
Peel and Uralla district 1023 oz. were found in 
1891, and 22 oz. last year. The total result of last 
year’s working—144,999 oz.—-showed a decrease on 
that of 1891 of 18,996 oz. The exhibits relating 
to this class of natural wealth consist principally 
of specimens of ore, though there is a large and 
interesting collection of alluvial gold and of nuggets. 
Five of these latter are famous specimens ; they 
are the ‘‘ Maitland Bar,” containing 313.093 oz. 
of fine gold ; one containing 258.33 oz. ; another of 
41.53 oz. ; a fourth of nearly 43 oz. ; and a fifth of 
14.85 oz. All these are shown by the Department 
of Mines and Agriculture, and in addition this 
department contributes no less than 217 specimens 
of gold-bearing quartz, granite, or other rock from 
different mines in the colony, the whole illustrating 
admirably the varied conditions under which the 
metal exists. In addition the department shows 
47 examples of alluvial gold from different fields, 
ranging in value from 8520 parts of fine gold in 
10,000 to 9825 parts per 10,000 ; in all cases silver 
is associated in minute quantities. The remainder 
of the gold exhibit is made up by the contribu- 
tions from fifteen companies, varying from picked 
samples of rich quartz to masses of the poorest rock 
that can be treated with profit. Probably the most 
attractive specimen is a block from the Chambigue 
Company’s mine near Grafton, assaying 17 oz. to 
the ton. 

Silver mining in New South Wales is of more 
recent date than that of gold, it having been com- 
menced in 1879. In a few years the industry 
assumed very large dimensions, and to the end of 
1892, ore of the value of 13,779,000/. had been 
extracted. Of all the silver mines in the colony 
that of Broken Hill is the best known and most 
successful. It is situated on the summit of a ridge 
that rises about 150 ft. above the surrounding 
level : the crest is formed by the outcropping lode, 
varying in width from 10 ft. to 120 ft. Mr. C. §. 
Wilkinson, the late Government geologist, says of 
this formation : ‘‘ It is a true fissure lode, consisting 
chiefly of porous iron and manganese oxides, in 
places more or less silicious, containing carbonates 
of lead and chlorides of silver, with occasionally 
carbonates of copperand zinc. The lode continues 
northerly with much the same character, narrowing 
and widening in places, and beyond it seems to 
continue in irregular smaller lodes of a more 
silicious character, containing argentiferous galena 
and carbonates of lead and copper, with a little 
chloride of silver.” No less than 3,896,0001. have 
been paid in dividends from this mine, out of which 
803,497 tons of ore have been taken, containing 
30,757,505 oz. of silver and 125,102 tons of lead. 
During last year prolonged strikes interfered with 
the progress of the works, and it would seem as if the 
depreciated value of silver would permanently and 
injuriously affect its prosperity. Numerous other 
silver mines exist in the colony, most of them con- 
taining ore largely associated with lead, andin some 
cases with paying gold ; altogether, thirteen com- 
panies are sar in the Mining Building at 
Jackson Park by exhibits. Of these the Teohen 








Hillis the largest contributor. The Binghi silver 
mine in the New England district sends samples of 
ore bearing the following analysis : 


Silver 28 oz. 17 dwt. 2 gr. 
r ton. 

Lead... 14.93 per cent. 

Antimony pas 11.24 * 


The Broken Hill Company zends carbonate, 
sulphide, and silver lead ores, together with many 
interesting particulars of its operations. From 
these we learn that the Australian shareholders have 
received 51. 3s. 4d. in dividends on each 8s. share 
since 1886. The smelting plant consists of fifteen 
60in. by 112in. water-jacketed furnaces, the normal 
charge of each of which is 494 tons per twenty- 
four hours. A large leaching plant has been com- 
pleted during the last eighteen months, and in this 
during 34 weeks’ work 14,800 tons of concentrated 
tailings were treated, yielding 71,738 oz. of silver, 


at a cost of 6s. 1d. per ton of tailings. During the 
twelve months ending May, 1892, there were 
treated : 
Tons. 
Lead ore ... Bo. eas aaa 126,692 
Silicious iron ore and kaolin ... 116,742 
Iron ore ... ; 3,473 


The fuel and fluxes used in dealing with these 
amounts were : 


Tons. 
Coke... 44, 45: 
Coal ... xs aaa aa ae x 7,057 
Limestone ... i a Pe eda 79,241 
Ironstone ... 7,750 


As with the gold exhibit, the Minister for Mines 
and Agriculture makes a very fine display of silver 
ores and specimens, there being no fewer than 300 
different examples. These include lead ores, the 
two metals being so closely combined that 
they are classified together. The tin deposits of 
New South Wales were not worked till about 1870 ; 
up to the end of 1892 this metal has added 
9,840,000/. to the wealth of the colony. Well- 
defined lodes of tin are numerous, but the metal 
is almost wholly obtained from alluvial deposits 
either on the surface, in the beds of existing creeks, 
or in old river bottoms covered by subsequent de- 
posits ; the approximate area of the tinfields is 
nearly 5} million acres. The Minister of Mines 
and Agriculture shows nearly 200 specimens of 
stream tin and lode tin ore, and there are besides 
a few other exhibitors. 

Copper to the extent of 6,211,000/. had been 
mined in New South Wales to the end of 1892; 
the cupriferous area is nearly 7000 square miles, and 
there are five principal lodes containing carbonates, 
metallic copper, and sulphides. The Minister for 
Mines and Agriculture is again the chief exhibitor, 
practically the only one except for 5 tons of yellow 
sulphide ore from the Cobar mine, which, by the 
way, has lately been closed on account of the low 
prevailing prices. Antimony is found over a 
wide area, commonly combined with - gold, 
but generally inseparable from it, on account of 
metallurgical difficulties in treatment ; there is pos- 
sibly a future for mining this metal in New South 
Wales, but up to the present time the output has been 
only about 120,000/. The Mine Department shows 
eighty-three specimens of auriferous antimony ore, 
stibnite and cervantite, from almost as many dif- 
ferent mines. A laboratory collection of metals 
very rare—so far as known—in the colony, such as 
bismuth and molybdenum found in tin-bearing 
drifts, wolfram, zinc, and platinum, the latter 
occurring occasionally in gold-bearing gravels, is 
shown by the Mines Department, but is without 
commercial interest. It is otherwise with iron, 
chromium, and cobalt. So far as iron is concerned, 
the time has not yet come for it to be largely ob- 
tained from the ore in the colony, but in many 
localities it exists abundantly, as magnetite, brown 
hematite, limonite, and bug ores; in one district 
the quantity in sight is estimated at nearly 
3 million tons of about 48 per cent. metallic iron. 
There is a large number of exhibitors of iron 
chromium and cobalt ores. 

Precious stones, though neither very numerous 
nor varied, must be ranked among the sources of 
wealth to the colony. About 50,000 diamonds 
have been found up to the present time ; probably 
the specimens shown in the gem collection of the 
Minister of Mines represent some of the largest 
stones yet discovered ; the heaviest is 7} carats. 
Besides the diamond, the following gems are found, 
and are well represented in the ieee Building : 
the sapphire, emerald, ruby, opal, amethyst, gar- 
net, topaz. A large deposit of emeralds has recently 
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been discovered, and 25,000 carats were obtained 
during 1892 ; the hardness of the matrix rendered 
it difficult to obtain the gems without fracturing 
them. Opals of high quality are not infrequent in 
thin veins existing in the sandstones on the River 
Darling ; stones to the value of 15,000/. were found 
in 1890. We have no room in the present article 
to do justice to the noble display of coal made by 
New South Wales in her allotment in the Mines 
Building ; but before concluding for the present, 
we must say a word about the splendid collection 
of fossils from the principal sedimentary formations 
of New South Wales, prepared by the State geolo- 
gist, and sent by the Minister of Mines and Agri- 
culture; they comprise 472 specimens. These, 
with three or four private collections of minerals 
obtained from all parts of the colony, complete the 
collection in Classes 290 and 291, in which, as we 
have already said, nearly all the exhibits of New 
South Wales (excepting fuel) are placed. 


(To be continued.) 








THE TOWER BRIDGE. 

In a former issue* we gave some illustrations of 
the work being done on the Tower Bridge, showing 
the state of completion at that date—viz., September 
last. At that time we stated that we should ona 
later occasion give fuller details of this important 
structure ; that promise we now fulfil. As will be 
seen by the general view—Fig. 1, on the opposite 
page—the bridge consists of three spans—viz., two 
approaches on the suspension principle, and a cen- 
tral lifting bridge. Subsidiary to the latter, there 
are two foot-bridges, at a sufficient height to allow 
for the masts of vessels requiring to proceed to the 
wharves above to pass underneath. The middle 
span is 200ft. in the clear, whilst those on either 
side are 270 ft. each. The opening bridge is on 
the bascule system, each leaf extending 100 ft. 
The leaves will be actuated by hydraulic machinery, 
placed in suitable chambers in the piers. The 





* See ENGINEERING, vol, liv., page 380, 
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centre of the pivot is 13 ft. 3 in. inside the face of 
the pier, so that the total length of each movable 
part from the centre of the pivot to the end is 


113 ft. 3in. The short end of the lifting part is 
49 ft. 3in. This is loaded at the end with kent- 
ledge to balance the longer arm, which projects 
over the waterway when the bridge is closed. 
Although the towers forming the principal 
features in the bridge appear to be of masonry— 
and indeed are masonry so far as _ appear- 
ance goes—the main structure is steel; that is to 
say, there is a steel skeleton, clothed with stone- 
work. This method of construction adds not only 
to the expense, but to the weight to be borne by the 
foundations ; it has, however, been adopted in 
order that the bridge may harmonise with the Tower 
of London. We think the designers may be con- 
gratulated on the general success they have 
achieved in this respect, considering the task set 
before them was one of such difficulty. A modern 
bridge conveys such different impressions to a 
medieval structure like the Tower of London, that 
the task must have appeared almost hopeless. It 
was naturally impossible to cover the steelwork of 
the spans themselves, but after all a lifting bridge 
is of the essence of medizvalism, the drawbridges 
of ancient castles being the prototype. Putting 
aside these ssthetic considerations, however, we 
will proceed to our description of the engineering 
details of the bridge. 

The main piers will contain hydraulic machinery 
for operating the bascule, and the footways above 
will be approached by means of hydraulic lifts in 
the towers themselves. The length of each of the 
fixed spans forming the footways is 237 ft., and 
each consists of two cantilevers and acentre girder. 
The height of the columns of the towers is 
119 ft. 3in. There are three landings to each 
tower, the floors being of steel. The approaches to 
the piers, as already stated, are on the suspension 
principle, but the chains are of novel design, being 
formed of two segments of unequal lengths. 






















The Tower Bridge is being constructed by the 
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Corporation of London, The original proposal for 
a bascule opening bridge was made by the City 
Architect, the late Sir Horace Jones, with whom 
was associated Mr. J. Wolfe Barry, who is now 
engineer to the undertaking. The Bridge House 
Estates Committee has the direction of the matter ; 
Mr. A. Purssell being the chairman of that body 
and Mr. A. M. Nortier the secretary. Mr. G. E. 
W. Cruttwell is resident engineer. The contractors 
for the steelwork are Messrs. Sir William Arrol 
and Co. ; Mr. J. E. Tuit being engineer-in-charge. 
The contractor for the foundations was Mr. John 
Jackson, who was represented on the works by 
Messrs. W. Wilkinson and G. H. Scott. Messrs, 
Perry and Co. are contractors for the masonry, and 
Messrs. Sir William Armstrong, Mitchell, and Co. 
are supplying the hydraulic machinery. Mr. John 
Jackson was also contractor for the Middlesex 
abutment, and Mr. John Webster for the Surrey 
abutment. 

In our description it will be appropriate that we 
should deal with the foundations first, and we are 
able to do this with more completeness, owing to 
the fact that Mr. Cruttwell has recently contributed 
a paper on the foundations of this bridge to the 
Institution of Civil Engineers, from which paper 
we take several of the following particulars. As 
Mr. Cruttwell points out, the weight of the opening 
roadway, added to that of the high-level footway, 
and the towers supporting them, renders the load 
upon the foundations unusually heavy for a bridge 
of such moderate span. The foundationsare carried 
down to the London clay, which forms the bottom 
of the bed of the river at this part, with a slight 
layer of gravel or river mud above it. As it was 
determined to limit the load to the very moderate 
amount of 4 tons per superficial foot, the dimensions 
of the foundations work out to 100 ft. in width, 
and 2044 ft. from end to end of the cutwaters. The 
necessity for so large an area of foundation has 
been questioned, but Mr. Barry had had previous 
experience of a somewhat similar kind. One of 
his earliest works, he stated in the discussion on 
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Mr. Cruttwell’s paper, was connected with the 
Charing Cross Bridge, where the total pressure on 
the London clay was about 7 tons per square foot. 
At Cannon-street Bridge it was considerably re- 
duced, being 44 to 5 tons per square foot ; yet in 
both these bridges subsidence has occurred, and 
though not serious it is perceptible. It may be 
stated, however, that before the size of the founda- 
tions was finally determined, a trial cylinder, 6 ft. 
in diameter, was sunk on the site of the bridge, 
and experiments were carried out with it. The 
result was that after the weight of 6$ tons per 
square foot had been reached, the clay began to 
yield, and the settlement kept on increasing. It 
was, therefore, considered that 6} tons was the 
maximum load that could be supported, and, as Mr. 
Cruttwell points out, considering that the slightest 
unequal settlement of the bridge with all its 
machinery, where the parts have to fit so accurately, 
would have been disastrous, it was decided to limit 
the load to 4tons. Sir Benjamin Baker has said 
that he does not know of any other bridge founda- 
tions with such dimensions as those of the Tower 
Bridge, except in the case of the Brooklyn Bridge, 
which has nearly the same area of foundation. 
The two main foundations in the American bridge 
support a roadway of 1606 ft. span, or about the 
same as that of the Tower Bridge. In regard to 
obstruction to the waterway—a charge which has 
occasionally been brought against the new bridge— 
Mr. Walmisley has given some interesting figures : 
70 ft. for the pier he said was not excessive under 
the circumstances; old London Bridge, with nine- 
teen arches, had two-thirds of waterway occupied 
by piers. Old Westminster Bridge had one-third, 
and Vauxhall Bridge has one-sixth. As in the 
Tower Bridge there are twice 140 ft. out of 740 ft. 
available, between one-fifth and one-sixth of the 
river width is taken up by piers in the new 
structure. Another advantage in the Tower 
Bridge is that the piers are few in number, 
and it is not so much that a number of narrow 
waterways are required, as two or three of good 
width. Inthe Tower Bridge the 200 ft. space is in 
the centre, where it is most required, in deep water. 
It may also be pointed out that in the Pool vessels 
are ranged in tiers and occupy a large part of the 
waterway. Asa matter of fact, the two piers of the 
Tower Bridge take up less space than the moored 
vessels, so that there is more room where the bridge 
occurs for the passage of craft, than immediately 
higher up or lower down. 

In sinking the foundations there was more than 
ordinary difliculty in one respect, owing to the great 
traflic of the Pool. The conditions imposed by the 
river authorities were that 160 ft. clear was to be 
kept in the fairway for the passage of craft. As 
the finished waterway between the piers is 200 ft., 
there was but small room for the temporary works 
required for sinking the piers, and in consequence 
of this it was found necessary to sink first one pier 
and then the other. The method of procedure is 
shown in Fig. 2, which is a general plan of the 
work of the piers and abutments. Here the limit 
of the first stage of the works is shown by cross- 
hatching. The arrangement is also shown in 
Fig. 3, which is a longitudinal section. By refer- 
ence to these illustrations it will be seen that the 
piles were driven and the temporary work got into 
position for the Middlesex pier. This occupied a 
width of 135 ft. In the Surrey pier there would 
be 22 ft. 6in. short of the required waterway 
between, if the works had been built out in like 
manner. The Middlesex pier was finished up to 
the point necessary, and the piling removed. The 
full width was then available for the Surrey pier. 

In sinking the foundations for piers, eight rect- 
angular iron caissons were used for each pier, 
timber cofferdams being specially forbidden by 
Act of Parliament. These caissons were 28 ft. 
square, and were arranged in the position shown in 
the drawing; there were alsc in each pier four 
caissons of an approximately triangular shape, as 
shown. ‘These caissons were built in position, and 
are mainly permanent below the river bed, into 
which they extend 19 ft., soas to reach the London 
clay. 

The clay was undercut below the cutting edge of 
the caisson, when the latter had reached its lowest 
position, for a vertical distance of 7 ft., and 5 ft. 
outward from the face of the caisson. This gave a 
depth of foundation of 26 ft. below the bed of the 
river. These foundations are of cement concrete 
6 to 1, except the top 2 ft., which is of gault 


pier is not shown built in, but this was finished, as 
shown in Figs. 6, 8, and 9. The additional briok- 
work shown in the latter illustrations had to bond 
with that in Fig. 3, and therefore the inner side of 
each of the permanent caissons had to be cut away. 
As stated, the permanent caissons are those below 
water. The principal dimensions of the work are 
marked on the drawings, so that it is not necessary 
to repeat them. The permanent caissons were 
supplied by Messrs. Head, Wrightson, and Co., 
and the temporary caissons by Messrs. Bow and 
McLachlan. 

In sinking, the caissons were kept level by a 
suspending gear from the staging, attachment being 
made to each corner. A space of 2 ft. 6 in. was 
left between each of the different caissons, as shown 
in the illustration. These spaces were filled up by 
driving piles between. In this way a complete 
cofferdam was made. The caissons above the bed 
of the river were removed when the masonry was 
built up to the level of 116 ft. 6 in., or 4 ft. above 
high water. In Figs. 4 to 9 the details of the 
piers are shown. They are built of gault brick in 
cement mortar of 2} to 1, and are faced with Cor- 
nish granite. Each pier contains two accumulator 
chambers, a bascule chamber, and two machinery 
chambers. The bascule chamber, a cross-section 
of which is shown in Fig. 9, is a recess, into which 
the short arm of the lifting bridge sinks. It goes 
to 9 ft. of the bed of the river. The chief parti- 
culars are again given on the drawings, but it may 
be repeated here that the finished dimensions of 
each pier are 70 ft. wide by 154 ft. 8 in. long from 
point to point at a central line at the water level. 
At foundations they are each 204 ft. 6 in. from toe 
to toe by 100 ft. wide. 

The piers were constructed in the following 
manner: The permanent caissons were riveted 
together on platforms between the stages above 
low-water level, and beams were laid across. From 
these beams—indicated at Fig. 10 by dot-and-dash 
lines—the caissons were suspended by four 2}-in. 
lowering rods, the latter being tested to 22 tons. 
By means of screws at the upper ends of the 
lowering rods each caisson was lifted clear of the 
platform, which was then removed ; and by revers- 
ing the screws the caisson was lowered to the 
bottom of the river. In order to insert additional 
lengths of the lowering rods whilst lowering, the 
weight of the caisson was taken by other rods 
attached by hooks passing underneath the cutting 
edges of the caisson. The last-mentioned rods 
were removed when the bottom of the river was 
reached. The caisson being in place, the excavation 
could be commenced by a grab working in the 
middle of the caisson, and by divers shovelling 
from around the cutting edge. The latter was 
composed of a special rolled steel of 25 1b. to 
the foot run. The water jet was used, and the 
frames were loaded up with kentledge. When the 
cutting edge had penetrated through the ballast 
and well into the clay, the water was pumped 
out, and the work proceeded in the dry. The 
minimum depth which the caisson was required to 
have been sunk into the clay before pumping was 
allowed was 4 ft. In order to guide the descent of 
the caissons the lowering rods were kept in position 
until the caisson had been sunk to its full depth. 
For the purpose of the undercutting which was re- 
quired, shoes were provided to put under the 
bottom. The advantages of this undercutting have 
been questioned, and Sir Benjamin Baker has 
pointed out that though the scheme gives a larger 
area of clay for the foundations to rest upon, its 
advantages are not so great as might appear at first 
sight, as the projecting toe probably diminishes the 
eflicieucy of the side friction. Mr. Shelford has 
pointed out that there would be a considerable 
tensile strain in the base of the concrete at the heel 
of the toe, and that the settlement of such a bridge 
on the clay tended to take the form of a curved 
line, and the pressure therefore must be very 
severe upon the toe, and this would tend to crack 
if not to sheerthe concrete. Mr. Barry questioned 
this theory, and is unable to see that the toe would 
come into tension unless it was presumed that the 
large mass of concrete and brickwork, which was, 
as it were, a beam extending over the whole surface, 
could be held to bend. The strength of the struc- 
ture as a beam was so enormous that it was futile 
to suppose there could be any such bending. The 
substructure, therefore, rested upon the clay as one 
homogeneous body, and whatever added to the 





brickwork. In Fig. 3 the central portion ot the' 


area would add to the supporting strength. The 
undercutting, it may be mentioned, adds 3800 





superficial feet to the supporting area of the 
ier. 

. The excavation being performed, concrete was 
filled in in the usual way, the timber frames being 
removed as the work proceeded, and, where neces- 
sary, raking struts being applied. The top 2 ft. 
inside the caisson is of brickwork, but before com- 
mencing the building above the level of the per- 
manent caissons they had to be supported by struts 
(Fig. 10) at each timber frame. These were to 
take the place of diagonals which had afterwards 
to be withdrawn. This being done, piles were 
driven (as already mentioned) in the 2 ft. 6 in. 
space between the caissons, so as to form a water- 
tight joint. These piles were only driven at the 
ends of the spaces, i.e., near the corners of the 
caissons, and a space was therefore left inclosed on 
the two longer sides by the caisson, and at the ends 
by the piles. This space was next pumped out, 
and the sides of the temporary caissons, or the 
part above the river bed, could be removed. The 
above applies to the caissons at the central parts of 
the piers ; the sides of the caissons next to the end 
caissons had, however, to remain until later, and 
neither of the sides of the end caisson could be re- 
moved until the walls had been built up, as shown 
in Fig. 10. In building the latter, the struts, 
shown by dotted lines on the drawings, had to be 
inserted at each frame of timber as soon as the 
building had been brought up tothe underside of 
the frame. These struts had to take the place of 
the struts which were withdrawn after the building 
had set sufficiently to withstand the pressure from 
the struts shown by the dotted lines. It was then 
possible to carry the masonry and brickwork up to 
the underside of the frame next above, and the 
same process was repeated until the wall was built 
up to a height of 4 ft. above Trinity high water ; as 
the work was brought up water was let into the 
lower parts of the temporary caisson, so as to relieve 
the pressure against the newly-built wall. 

The next operation was to excavate and build 
between the caissons, the work already described 
being that which was required within the caissons. 
As soon as the sides of the temporary caissons had 
been removed, as previously stated, the space 
between the caissons was excavated down to 10 ft. 
below the tops of the permanent caissons, The 
space was then filled with concrete up to within 
2 ft. of the top of the permanent caisson, and 2 ft. 
of brickwork were put on the top of this. The 
wall was then built continuously up to 4 ft. above 
Trinity high water. Struts were inserted at each 
frame of timber before the struts crossing the 
caissons were removed. This operation was carried 
out ina manner similar to that described for the 
struts in the end caissons. The wall having been 
built within the end caissons as described, the piles 
were driven and the sides of the temporary caissons 
were removed. Thetimber being withdrawn, the con- 
tinuous wall round the whole pier was built. Before, 
however, the central portion of the pier was entirely 
inclosed, a 12-in. iron pipe, furnished with a sluice 
valve, was laid so as to connect the central part of 
the pier with the river. As soon as the wall was 
built completely round the pier, the inside piles 
were able to be taken out, and the backs of all the 
temporary caissons removed and transferred to the 
second pier. The struts were then placed across 
the central portion of the pier at intervals of about 
5 ft. vertically down to low-water level. It was 
then possible to pump out the central part, and 
the excavation proceeded inthe dry. As previously 
stated, the backs of the permanent caissons were 
removed by cutting the rivets connecting them to 
the sides, but the sides and fronts of the permanent 
caissons remained. The struts were, of course, 
removed as the building was brought up to them. 
In order to bond together the various parts of the 
concrete foundations, boxes were built in, and on 
these being removed the spaces left formed the 
dovetail into which the concrete of the next portion 
constructed would be filled. The steel and iron 
skeleton, or framework, which practically consti- 
tutes the bridge itself (the encasing masonry being 
almost entirely for ornamental purposes), will next 
occupy our attention. 

The illustrations on page 352 area plan and eleva- 
tion of the general arrangement of the iron and steel 
work. The central bridge,as before stated, consists of 
two fixed and one opening span ; the two fixed spans 
forming the high-level footway. Thedistance between 
the two piers is a little over 230 ft., and the height 
in the clear, above Trinity high water, is 140 ft. 





This limits the height of vessels passing under at 
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high water ; it is, however, sufficient for the pur- 
pose, for the Tower Bridge is but a short distance 
from London Bridge, which defines the navigable 
limit of the Thames for shipping proper—that is, 
vessels with masts that will not lower. The water- 
way between the piers is 200 ft. wide. 


(To be continued.) 








THE BRITISH ASSOCIATION. 

Tue sixty-third annual meeting of the British 
Association for the Advancement of Science has 
just been held at Nottingham under the presidency 
of Dr. J. S. Burdon Sanderson, Professor of Phy- 
siology in the University of Oxford, having com- 
menced on the 13th inst., and concluded yesterday, 
the 2lst inst. The Association authorities un- 
doubtedly have exercised their discretion wisely in 
selecting Nottingham for the 1893 meeting. A 
member remarked at one of the meetings, that 
‘* nobody goes to Nottingham unless obliged,” by 
which the maladroit member did not mean that 
Nottingham was a place to be avoided, but that it 
is not a stopping place, or stepping-stone, for other 
important districts. However that may be, very 
few of the members now assembled—at the time of 
writing—appear to have been in Nottingham 
before, and now they are here they seem excel- 
lently well pleased. It is not, however, the 
Association’s first meeting in ‘‘ The Queen of the 
Midlands”—as the Nottingham folk delight to 
style their city —for twenty-seven years ago there 
was a gathering here under the presidency of Mr. 
Grove ; who has since turned his scientific know- 
ledge to good account on the bench. Notting- 
ham has the great advantage of being pic- 
turesque. It stands on a hilly site, and in 
its ancient streets are many relics of domestic 
medizval architecture which yet survive the 
ravages of modern improvement. Those, how- 
ever, who remember the meeting of 1866, will miss 
many of the most treasured ‘‘bits.” The old 
Bridlesmith’s Gate has recently been ‘‘ improved ” 
from a picturesque old-world corner to a modern 
highway, and other quaintly pleasant spots have 
been brought more in accordance with the age of 
cleanliness, convenience, and monotony. Still a 
good deal remains, and the historic market-place, 
the boast of Nottingham through all the Midlands, 
is as crowded with booths as ever it could have 
been in the days when Robin Hood, Alan-a-Daie, and 
Much, the miller’s son, came in from Sherwood to 
chuck the delighted maidens of the market under 
the chin, or spend the broad pieces of despoiled 
churchmen in the neighbouring taverns. In one 
respect, however, the most devoted lover of the 
past will find no fault with the march of improve- 
ment. When the Association last visited the city, 
Nottingham Castle was but a shell of bare walls ; 
gaunt and stark as left by the reform rioters of 1831. 
Now it is a comfortable museum, owned by the 
corporation ; the two great social functions of the 
meeting were appropriately held in its ample 
gaileries. 

For excursions—without which the Association 
meetings would be as dry bones to so many of the 
members and associates—Nottingham is an espe- 
cially good centre. There is still a Sherwood 
Forest ; the Dukeries are well within reach ; South- 
well, with its sylvan cathedral, is but a short run ; 
whilst Donnington, Haddon, Buxton, and Burleigh 
were all visited on the Saturday. For the longer 
whole-day excursions of Thursday a very attractive 
programme was prepared, including a more ex- 
tended visit to the Dukeries, Chatsworth and 
Haddon, Charnwood Forest, Dovedale, Castleton, 
and Matlock. For the more utilitarian, trips had 
been arranged to the Midland Railway Works, to 
the Nottingham Gas Works, and to Wollaton 
Colliery, but the latter excursion was knocked on 
the head by the strikes. 

Of the evening entertainments we may say a few 
words here. The President’s address was given 
on the first Wednesday evening as usual. Dr. 
Burdon Sanderson is a biologist, and his inaugural 
discourse does not come at all within our province. 
On Thursday, the 14th, the Mayor of Nottingham 
gave a soirée inthe castle. On Friday, the 15th, 
Professor A. Smithells lectured at the Albert 
Hall on ‘‘Flame.”” On Monday last Professor V. 


Horsley discoursed on ‘‘The Discovery of the 
Physiology of the Nervous System ;” and on 
Tuesday last there was another soirée at the castle. 
Professor Vivian B. Lewes gave the usual lecture 





to working men on ‘‘ Spontaneous Combustion” on 
the Saturday evening. 

Having so far dealt with the general aspect of 
the meeting, we may pass to the more detailed 
notice of proceedings in the sections more espe- 
cially within our sphere. 

MECHANICAL SCIENCE. 

Section G is the one which more nearly concerns 
our readers, and we will commence our report 
of the meeting with its proceedings. The Presi- 
dent this year is Mr. Jeremiah Head, who read 
his inaugural address on the morning of Thursday, 
the 14th inst. 

Tue PresipEnt’s ADDRESS. 


It is not often that a large audience assembles in 
Section G to hear the presidential address, as 
mechanical science has little attraction for those 
who are not engineers. Mr. Head, however, 
struck out a new line, and those who happened to 
be present were quite able to follow the interest- 
ing facts put forward. On another page we deal 
with Mr. Head’s address, and need not, therefore, 
make further reference to it here. 


BatANcInG RecrprocatTina Motion. 


The first paper down for reading in Section G 
was a contribution by Mr. W. W. Beaumont, and 
dealt with an arrangement of ‘‘ Automatic Balance 
of Reciprocating Mechanism” which the author had 
devised. For the purpose of illustrating the inven- 
tion, the author exhibited a number of working 
models made to represent sieves, screens, &c. 
We shall return to this subject at a future date, 
as without the aid of illustrations it would be 
difficult to describe the method of working, but 
it may be said that Mr. Beaumont showed that his 
device quite fulfilled the promise he made for it, 
and there is no doubt but that the discovery is one 
of considerable interest. In his paper the author 
pointed out that in most cases of vibration of machi- 
nery, whether of rotary or reciprocating forms, the 
vibration is due to the restriction of the motion 
which would naturally occur if the nominally sta- 
tionary parts were free to act under the influence of 
the disturbing force. Rotating parts can generally 
be balanced with success, but in many cases it cannot 
be achieved with reciprocating parts. The more 
ordinary method of balancing improves the working 
of machinery, but involves framing of greatstrength, 
and mechanism with large bearings and great accu- 
racy of fitting, and does not materially reduce the 
vibration set up in buildings containing machinery. 
The object of the author's invention is to avoid 
these undesirable results, whilst at the same time 
the strength, cost, and power may be all reduced 
by completely reversing the usual proceeding, and 
actually utilising the source of vibration for work- 
ing the reciprocating machinery. The operating 
parts are therefore purposely put out of balance, 
and are attached to the moving parts, instead of 
being attached to fixed parts. In this way the 
unbalanced motor parts are automatically balanced 
by setting up as much motion in the thing to be 
moved as is necessary to absorb the momentum of 
the unbalanced part throughout its path. All 
vibration of the supporting part is thus avoided. 

The discussion on this paper was opened by 
Professor Unwin, who said the device introduced 
by Mr. Beaumont was quite new, and an exceedingly 
useful bit of mechanism, which would have many 
practical applications. The author had spoken of 
the difficulty of balancing reciprocating and ro- 
tating motions. The speaker pointed out that 
there was no difficulty if both motions were 
separately provided for, but the trouble arose when 
an effort was made to balance a_ reciprocating 
motion by a rotating weight; in Melbourne an 
instance had been brought before him, where it 
was intended to balance a locomotive by excep- 
tionally heavy weights, with a result that the 
engine tore up 3 miles of line. Mr. Unwin had 
seen a short time previously a steam turbine which 
made 25,000 revolutions per minute. In that case 
everything possible had to be done to get rid of 
the forces due to want of balance. With a turbine 
they could get a balance one way by means of knife 
edges, but that was not altogether satisfactory. In 
the case referred to, along and thin spindle was used 
by means of which the axis of the weight and the 
axis of rotation were made to coincide when the 
machine was running at high speed, so that the 
motion was very steady, notwithstanding that 
there was considerable vibration whilst the turbine 





was getting up speed. 








Mr. Gisbert Kapp pointed out that the paper 
had two aspects, namely, that in which the me- 
chanism was made to produce motion, and that 
in which it was designed to prevent motion. Mr. 
Beaumont had conveyed power to a riddle 
by means of a flexible thin wire, but the 
speaker would be glad to know if the wire 
would be sufficiently flexible and, at the same 
time, sufficiently strong, if the sieve were 
loaded. He had listened to the paper with very 
great interest, for he had often been under the 
necessity of scheming some means of getting rid of 
the vibration to which dynamos were subject when 
running at the high speed necessary for their 
efficient working. It was useless to balance the 
armature on knife edges, because excess of weight 
on opposite sides would balance each other axially, 
but not transversely. In order to properly balance 
any rotating body the want of balance must be found 
out whilst the body is rotating. For this purpose 
the speaker had made a frame with suspended 
bearings into which the armature was placed, and 
the spindle connected by a flexible shaft to an 
electro-motor. The bearings would then be free to 
move, and the point to be balanced at either end 
of the armature could be found in the usual way. 
In foundations for electrical machinery there was 
no rule to guide the engineer. With the greatest 
care it was not always possible to avoid vibrations, 
the problem being of too complex a nature to be 
worked out. Under these circumstances, could not 
Mr. Beaumont’s principle be applied to foundations 
so that they might be made elastic? That seemed 
to him the only way to get over the difliculty and 
arrive at any certainty. Mr. Lewis said that he 
had introduced the author’s device to the notice of 
colliery managers, and the result was that it was to 
be applied to pit frames. 

Sir B. Baker hoped Mr. Beaumont would follow 
up his investigations upon this most important 
subject. Almost wherever there was an electric 
installation there was vibration, and the law courts 
were constantly occupied with litigation arising out 
of the fact. It was a very difficult problem to 
attack on the old lines, the variations in running 
being quite unaccountable. On different days, and 
even different hours, there would be quite different 
results in this most important respect. The 
machinery would apparently be running under 
exactly similar conditions, the only variation that 
could be discovered being in the amount of vibra- 
tion. It had been suggested that variations in the 
conditions of subsoil water caused the change. It 
was doubtless known to many that a good deal of 
attention was being given to the matter on board 
the Teutonic, and there the results were very difli- 
cult to unravel. Diagrams had been taken, and 
sometimes the vibration was found to be longi- 
tudinal, and sometimes athwartships. The problem 
was an extremely difficult one, and he hoped the 
author would follow up his research. 

Professor Hele-Shaw asked if the author could 
explain how the principle could be applied to an 
ordinary steam engine so as to lessen the vibration. 
He had shown very clearly how it could be used 
with a sieve, but the conditions of running an 
engine were very different. 

Mr. A. Rigg said the discussion had largely gone 
away from the author’s paper to the balancing of 
dynamcs and steam engines. Mr. Kapp, in his 
illustration of the dynamo, had shown a couple, 
which naturally produced vibration. Mr. Yarrow 
had gone very thoroughly into the vibration of the 
steam engine, and the meeting could hardly expect 
the author to go into that matter at present, 
although his device contained what might be the 
germ of a solution. 

Mr. Lupton asked if colliery owners were open 
to use the device. 

Mr. Beaumont, in reply, said that several sub- 
jects had been been broached, but there were so 
many other papers on the agenda that he could not 
venture to occupy the time of the meeting by treat- 
ing upon all of them. Mr. Kapp asked if the 
riddle when loaded could be driven by a wire sufli- 
ciently flexible. That he would answer in the 
affirmative. The illustration of Mr. Kapp showed 
how there may be a want of complete balance in 
a machine that had been tested on knife edges. 
His remarks tended to support the necessity of 
allowing the thing to be rotated to go where it 
pleased, but this required working out in detail. 
The engine foundation question was a corollary of 
that which he had treated upon; and he would 
gladly follow up the suggestion of Sir Benjamin 
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ELECTRIC LIGHTING ENGINE: IMPERIAL MEDICAL ACADEMY, ST. PETERSBURG. 
CONSTRUCTED BY MR. F. SCHICHAU, ELBING, GERMANY. 





dreds of machine owners, but many efforts were 
made to evade his patents. Leavers originated a 
different machine, which, after many alterations, 
has come down to our time as the most useful lace 
machine we have. Another machine was developed 
out of the plain net machine for making lace 
curtains. 

Mr. C. R. Woodward next read a paper on 
knitting machinery. After referring to early forms 
of knitting machinery, the author showed by lan- 
tern illustrations—unfortunately imperfectly seen, 
owing to the impossibility of excluding light from 
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(For Description, see Page 373.) 





500,000;loops per minute ; whilst the scope of the 
trade embraces not only all forms of knitted under- 
wear, but also stockingette cloth, astrachans, 
Cardigan jackets, Tam-o’-Shanter caps, down to 
bags—‘‘ shirts” we believe they are called by the 
meat dealers—in which to import foreign mutton. 
The new era in making stockings is a return to 
domestic machinery, which must appear to those 
unconnected with the trade as a retrograde step, 
but it is accounted for by cheapness, the low 
rate of wages for which country people will work, 
the fact that the goods require so little finishing 


the room—the vast strides recently made, the loop-| that ‘‘ manufacturers” (the quotation marks are 


forming capacity having advanced from 500 to | ours) have no factory expenses, and that much more 








i a 


comfortable socks and stockings are produced on 
these machines than on earlier types. American 
machines have been largely introduced, on which 
one girl will knit from fifty to eighty dozen pairs of 
half-hose per week, but these are plain, not ribbed, 
fabrics. The author indicated his views of probable 
lines of future development as follows : Machinery 
which will work either by foot pedals or steam 
power, and in which the narrowing, widening, 
changing of ribs, and forming of heels, toes, &c., 
will be manipulated by hand in a similar manner 
to that in which a typewriter is worked. 

At the conclusion of the reading of these two 
papers the section adjourned to another room in 
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the University College—Section G meeting in the 

lecture-hall of the college—where a number of 

machines were shown in work. These were ex- 

plained by Professor W. Robinson, of Nottingham. 
The proceedings then closed for the day. 





Friday, the 15th inst., was a busy day in Section 
G, there being no less than eight items on the pro- 
gramme. 

Dryness oF STEAM. 

The first business taken was the ‘‘ Report of the 
Committee on Dryness of Steam in Boiler Trials ;” 
but this was merely a formal proceeding. Professor 
Unwin stated that very little progress had been 
made, and the committee was, in fact, not in a posi- 
tion to make a report. They could only ask to be 
reappointed, and they hoped during the ensuing 
year to make substantial progress. Some investi- 
gations had been made on this subject in America, 
and it was thought that by working on the same 
lines valuable results would be obtained. 


Grapuic MeruHops. 


Professor H. S. Hele-Shaw, of Liverpool, next 
read the ‘‘ Report of the Committee on Graphic 
Methods.”” This committee has been formed for 
some time, and in our account of a previous meet- 
ing of the Association we dealt with the second 
report. Although the subject is not likely to 
attract popular attention, it is one of very consider- 
able importance, as going to the root of so much 
science teaching and exposition. The committee 
have expended an enormous amount of labour on 
the preparation of the report, which, as a monu- 
ment of good and conscientious work, does credit 
to all concerned, but, perhaps, especially to the 
secretary, on whom the chief burden of the labour 
has naturally devolved. It is a constant source 
of regret to us that we have to treat good and 
valuable work in so brief a manner, but the limita- 
tions of space are absolute, and we can often do 
little more than indicate the scope of a monograph, 
referring our readers to the original for fuller in- 
formation. That will have to be our course in the 
present instance, but we will quote some of the 
committee’s conclusions from this, the last report. 
There appears to be no reason why an elementary 
course of a general nature, specially arranged so as 
to include all that an ordinary engineering student 
requires to know of graphical methods, should not 
be introduced as a regular subject in engineering 
schools, and’ the following arguments are brought 
forward by the committee in support of this view : 

‘*1, Although the time-tables of an engineering 
department may be already full, yet it will be found 
that a course, such as that suggested, really includes 
much of what is taught at present in a desultory 
way. Such a course would obviate some of the 
teaching given under the heading of ‘ descriptive 
geometry,’ so that during one or two terms of a 
year it might be taken during the hours already 
devoted to descriptive geometry, with possibly one 
lecture a week for one term, given in place of 
the actual lectures in applied engineering ; into 
which, at present, graphic methods are often 
obliged to be introduced for the want of proper 

reliminary training in the subject by a student. 
esas the time now devoted in the engineering 
laboratory for the plotting of curves might be much 
better occupied in the drawing hall itself, in con- 
nection with the practice of the plotting and inter- 
polation of curves as a part of the subject of graphic 
methods, the data obtained from the engineering 
laboratory affording useful information. 

‘*2. The time spent in such graphical work 
would be an eed discipline for a student 
in accurate drawing. A sketch, roughly repre- 
senting an idea, is often regarded as_ sufficient 
for practical purposes. A student should learn for 
himself that nothing is so easily deceived as the 
eye. Jt is quite true, as Professor Culmann says 
in the preface of his work, that the ‘constructing 
engineer will give preference to geometrical solu- 
tions wherever an accuracy of results up to three 
decimals (one-thousandth), which can perfectly well 
be obtained, is sufficient, for his drawing instru- 
ments are always at hand, and drawing is his 
habitual expression of thought.’ But such accuracy 
in drawing is by no means naturally or intuitively 
acquired, and the student requires training in a 
course of graphical methods before he would appre- 
eiate their value. Moreover, such practice in 
actually performing the operations, or becoming 
familiar with the solution, is absolutely necessary, 
if it is to be expected that a student will really use 


these problems afterwards in his practical work, as 
such modifications become extremely puzzling, 
owing to the want of a thorough acquaintance with 
the methods. 

**3. It is not only necesssary that a student 
should be familiar with accurate drawing, but also 
that he should be familiar with graphical construc- 
tions as a means of solving problems. The plan 
ordinarily adopted in the teaching of statics, in 
conjunction with graphical methods themselves, 
seems expecting too much for the capacity of an 
ordinary student. In the use of ordinary geometry 
or analytical methods there are separate classes for 
algebra, analytical geometry, trigonometry, &c., 
and yet the ideas involved in them are not more 
difficult than those included in graphical construc- 
tions and methods. Graphical methods certainly, 
therefore, have the same claim to be considered as 
a separate branch of study.” 

The following proposition, supported by these 
arguments, was therefore brought forward in the 
report: ‘* That in all engineering schools a sepa- 
rate course in graphical methods of construction 
may, with advantage, be introduced, which shall 
deal with such problems as have a practical bear- 
ing on mechanical science, and which do not in- 
volve applications of any concrete subjects, such 
as siatics and dynamics, but which may familiarise 
the student, by means of examples accurately 
worked out by himself, with methods which he will 
be afterwards able to apply.” 

It is satisfactory to know that this proposition, 
which was brought forward at the recent Inter- 
national Congress at Chicago by Professor Hele- 
Shaw, received the general approval of a very re- 
presentative body of engineers and professors. 

The report concludes with a tabulated statement 
of the present state of the teaching of graphic 
methods in Europe and America. 


THERMAL STORAGE AND Disposat OF REFUSE. 

Two papers, partly of a sanitary nature, were next 
read. The first was by Mr. C. C. Keep, in which 
the author dealt with ‘‘Thermal Storage by Utili- 
sation of Towns’ Refuse.” The chief point in this 
paper was the explanation of Mr. Druitt Halpin’s 
method of thermal storage by means of tanks con- 
taining water to be heated by steam generated in 
separate boilers. We have already described 
Mr. Halpin’s interesting scheme, which the author 
looks on as indispensable to any system of burning 
refuse with a view to utilising the heat so obtained 
for electric light purposes. The author showed by 
means of diagrams the advantages of astored supply 
of heat for power purposes, which is analogous to 
the gasholders now used by the gas companies so 
as to enable production to be constantly carried on 
at a uniform rate in spite of the fluctuations in 
demand for light. 

We propose returning to this paper at a future 
date. 

The next paper was a contribution by Mr. Wm. 
Warner, entitled ‘‘ Disposal of Refuse.” The 
subject is one of ever-present interest, but it is 
especially of importance in view of the pos- 
sibility — which may yet be greater than the 
most sanguine will allow — of a visitation of 
cholera to our shores. However, without cholera, 
there are annually thousands of lives sacrificed, 
and millions who suffer from impaired health, by 
reason of our still far from perfect sanitary arrange- 
ments. 

We may remark at this juncture that it is much 
to be regretted that there should have been so 
strong a flavour of commercialism introduced into 
the section when dealing with some questions. For 
instance, in a paper contributed we find figures 
given showing the rate at which various forms of a 
certain apparatus have ‘‘gone forward” of late ; 
that is to say, the success that various firms have 
had in pushing their own particular goods. The 
fault lies with the section authorities, who appear 
far too guileless in their dispositions. A scientific 
society should be careful to exclude anything 
bearing so close a semblance to advertising 
matter from its proceedings. We do not blame 
manufacturers or inventors who are authors of 
papers. They naturally think their own wares the 
best, and that they are doing notable service in 
helping forward such unrivalled productions. 
Neither are we among those purists who hold up 
their hands in holy horror because the reader of a 
paper has an axe of his own to grind in preparing a 





contribution which represents, probably, a large 
amount of valuable labour and no trifling pecuniary 








outlay. We are quite aware that if devotion to 
science had to be depended upon as the sole actu- 
ating cause, the technical societies might just as 
well—and, indeed, would of necessity—shut up 
shop. The labourer is worthy of his hire ; but of 
no more, and the selection committee of Section G 
sometimes allow authors to draw rather too freely 
upon the wages fund. 

There is much good matter in the two papers 
under notice, and we commence publishing an 
abstract of Mr. Warner’s contribution this week. 
If they could have been judiciously filed down, and 
then welded into one, they would have formed 
an unexceptionable addition to the records of the 
Association. Wecommend it to the attention of 
Sections B, D, and G whether they could not 
arrange a joint committee for inquiring into this 
most important question of refuse disposal. We 
can think of no more beneficial action that the 
Association could take ; and possessing, as it does, 
these three sections, it is peculiarly suited to per- 
form this great service to the State. 

The discussion which followed turned largely on 
the thermal storage question, upon which Professor 
Unwin brought forward some facts worth putting on 
record. He said that we must take it as a fact that 
much refuse must be burnt, and therefore a quan- 
tity of heat would be generated, no matter whether 
it were got cheaply or otherwise. It was not, there- 
fore, a question whether steam could be generated 
for municipal purposes at less cost by burning 
refuse than by burning coal, but whether it would 
pay to utilise the heat thus produced at all. 
Assuming it would be desirable not to let it go to 
waste, it was evident that some system of heat 
storage would be necessary. The heat used could 
only be the difference in temperature of the gases 
going into the boiler and the temperature of them 
when they come out. For that reason the de- 
structor which burnt refuse at a high temperature 
would be desirable. Loss by radiation was the 
objection to the storage scheme, but to meet this a 
system of insulation could be easily applied. It 
seemed to be a common opinion that electric light 
was the one great purpose for which heat from 
refuse-burning was to be applied, but the speaker 
questioned whether power distribution was not a 
better application for the electric current that 
could be generated. There was an increasing 
demand for power, and a good system of distribu- 
tion would be a serviceable thing. 

Mr. G. Watson, of Leeds, made some useful 
remarks on the subject, in the course of which he 
commented on the various types of destructor 
mentioned. He said that the question of the 
evaporative power of town refuse was one of much 
importance, yet he did not think that in the whole 
range of engineering science, there was a subject in 
a more chaotic state. Endeavours had been made 
to ascertain the power available by mixing up small 
quantities of refuse and testing them in a calori- 
meter ; but such a method was evidently useless, 
seeing that town refuse actually contained large 
tins, buckets, and sacks in considerable quantities. 
Interesting figures had been given referring to the 
manufacture of manure, and it had also been stated 
that 11lb. of steam was raised by 1 lb. of refuse. 
This figure was probably true for the refuse in ques- 
tion, but would not always apply. 

Mr. Halpin also gave particulars of his system 
of heat storage by hot-water tanks, illustrating the 
action by means of a diagram. 


(To be continued.) 





-GISHOLT’S TURRET LATHE. 

TueE Gisholt Machine Company’s 3-in. standard stud 
machine shown in Figs. 1 to 8, on page 364, is one 
of a number exhibited by the above company ut the 
Columbian Exposition. They make a speciality of this 
class of tool, of which they turn out large numbers 
from their works at Madison, Wis. 

The machine in question is designed for rapidly, 
economically, and conveniently finishing large screws, 
studs, collars, pinions, &c., from the rough bar. It is 
provided with handy devices for varying the cutting 
speed, rate of feed, and the cutting power, as also 
with arrangements for rapidly chucking the work and 
bringing up the fresh pieces. The turret is made 
hexagonal, and is bored accurately for six tools. The 
turret tool post shown will carry four tools. Con- 
sequently ten tools can be set up at once for use on a 
piece of work without changing tools. Figs. 2and 3show 
a longitudinal section through the headstock, and also 
a transverse section through the spindle. The hollow 
spindle is journalled in bearings which are split and 
tapered on the outside; and by means of lock nuts, 
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LOCOMOTIVE AT THE WORLD'S COLUMBIAN EXPOSITION. 


‘ENTRA] AND HUDSON RIVER RAILROAD COMPANY. 


Description, see Page 359.) 
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concentric adjustment is secured. The cone pulley is 
mounted loosely on the spindle, as is also the driving 
face gear. The operation of putting on the back gear 
can be done instantaneously, and without stopping 
the machinery. To this end the back gear is con- 
structed so that it is always in gear with both the belt 
cone and with a spurwheel running loose on the 
spindle. Either the cone or this wheel can be made 
solid with the spindle by means of the friction clutches 
shown in Fig. 2. These clutches are at opposite ends 
of a sliding collar which is keyed, by four keys, to a 
steel collar firmly fixed to the lathe spindle. The 
chuck is automatic in its action, and its details will 
be understood by referring to Fig. 3. Its distinguish- 
ing feature is that it is opened and closed by power ; 
the hand lever being merely used to actuate the chuck 
jaws. This chuck is of the class where collets are 
made for each size of stock to be held. Only a small 
movement of the collet is required to close the chuck. 
Firmly fixed to the spindle are the spur gears a and b 
connecting with wheels c and d, which run loose on 
the hollow shaft shown above. Between these wheels 
is a rotating clutch which may be engaged, by means 
of the hand lever shown, to either of the gears. Con- 
nected to the hollow shaft is also a third spurwheel e, 
which engages with the toothed nut of the clutch, 
This nut screws on the end of the spindle, and also 
screws on the collar against which the collets abut, 
right and left threads being employed. A key serves 
to prevent rotation of the sliding member of the chuck 
relatively to the spindle. The wheel ais provided with 
a larger number of teeth than b; and c has a smaller 
number of teeth than d. Consequently, when gear c is 
clutched to the shaft, the forward motion of this shaft 
is faster than that of the spindle ; consequently the 
chuck jaws will be opened. The reverse takes place 
when the chuck is closed. As soon as the collet 
tightens on the stock, the clutch slips, and herein is 
the chief advantage of the chuck, aside from the fact 
that it is very easily operated. The chuck is wholly 
self-adjusting as to size, and holds stock of varying 
size with equal firmness. 

A rapid change of feed is provided, which is illus- 
trated in Fig. 4; F is the lead screw on which the 
wormwheel shown is keyed. A bronze worm engages 
with the wormwheel. The shaft on which this worm 
is mounted is deeply splined and carries loose wheels. 
These wheels are page with three internal key- 
seats, each adapted to receive the end of the feather 
shown. 

Between each pair of wheels is a steel collar which 
serves to depress the end of the feather, and prevents 
it from being connected with two wheels at once. The 
loose wheels engage with others mounted on the shaft 
shown, which is driven by a train of gearing from the 
spindle, and is also provided with a reversing motion by 
means of bevel gears. On the front side of the lathe is 
a splined rod, by means of which the adjustment of the 
feed can be varied by the operator without leaving his 
position at the turret or carriage of the lathe. 

Fig. 5 represents a top view of the turret. A 
block slides in a groove planed in the top of the bed, 
and may be set at any point for the purpose of auto- 
matically rotating the turret. A shaft geared to 
rotate with the turret, carries six stop screws. These 
stop screws engage with the stop, which may be fixed 
at any point on the bed, and serves as an independent 
adjustment for each tool. This stop-bar automatically 
disengages the feed motion, and also serves as an in- 
dependent dead stop. 

The carriage is shown in Fig. 6: The most im- 
portant feature of this carriage is the turret tool post, 
and the automatic independent stop motion. The 
turret tool post is arranged to carry four tools in the 
grooves milled in its periphery, and is arranged to 
have independent vertical adjustment for each tool, 
which adjustment is made after the tool is clamped in 
position. The turret is provided with independent 
adjustable cross stop screws, which are arranged to 
come in contact with the stop bar. It will be readily 
seen that a varying independent cross-slide adjust- 
ment for each of the four tools is readily obtained by 
means of these screws. 

The vertical adjustment is obtained by means of the 
screws which rest on the steel registering block. 
The turret tool post on the large machines is 
elevated by means of a handwheel. The carriage is 
provided with a stop motion, as shown in Fig. 7, for 
automatically disengaging the feed at any desired 
point for each tool. This stop motion is precisely the 
same as that for the turret. 





LOCOMOTIVE AT THE COLUMBIAN 
EXPOSITION. 

WE continue on our two-page plate this week the pub- 
lication of details of the express passenger locomotive 
built for the eighteen hours’ journey between New York 
and Chicagoon the New York Central and Hudson River 
Railroad, and we give the first part of the specification to 
which the engine was built. 


Fuel 


ve eve ae ... bituminous coal 
Gauge ... ae ae ae ove 


4 ft. 84 in, 





Cylinders ... 19 in. in diam. 
by 24 in. stroke 

Drivers ... di ... 86 in, in diam. 
Driving wheel base 8 ft. 6 in. 
Total wheel base cot ist «oo ee ee 

» . Weight of engine in working 

order ... pre ata aes «» 124,000 Ib. 
Weight in working order on drivers 84,000 ,, 

‘te on truck pee ies 40,000 ,, 

aa of tender ek 80,000 ,, 


and tender... 204,000 ,, 


GENERAL SPECIFICATIONS FOR MATERIAL. 


Boiler Steel.—All plates for boiler to be of mild steel. 
To be of a uniform thickness and free from pitting, scale, 
or other defects; all sheets to be true and level; any 
that are wavy or buckled will be rejected. Test pieces to 
be cut from each sheet, and corresponding numbers to be 
stamped on each sheet and test piece. Test piece to show 
an ultimate tensile strength of not less than 50,000 lb. nor 
more than 65,000 lb. per square inch of original section. 
Elongation in 8 in. to be not less than 25 per cent. A 
strip 6 in. long to be bent over cold until the ends meet 
each other, and no fracture to appear in the bend. 
a any sheet develop defects in working it will be re- 
jected. 

Stay Bolts and Braces.—Iron used for stay bolts and 
braces to have an ultimate tensile strength of not less 
than 50,000 lb. nor more than 65,000 lb. per square inch 
of original section. Elongation in 8in. to be not less than 
30 per cent. Reduction of area of fractured section to be 
not more than 35 per cent. 

Steel Springs.—All springs to be made of the best 
crucible cast steel oiltempered. Springs to be guaranteed 
for one year. 

Boiler.—Boiler (see Figs. 6 to 14 on the two-page 
plate in our last issue) to be of the wagon top type, of the 
best workmanship and material, and to be capable of 
carrying with safety a working pressure of 190 lb. per 
square inch. All plates to be planed at the edges and 
caulked with a round-pointed tool. 


Total weight of engine 


Thickness of Shects. 

Tn. 
Smokebox da eh ate ie ae 3 
Barrel a wae “ae ee eae ts 
Connection ah 
Dome. 4 
Front flue yr 
Back flue ts 
Le top 
Bac toe Ys 
Side oe 5 
Firebox side 1s 
Crown ... ve # 
Top water arch... 1s 
Bottom water arch ts 
Throat... 2 


Crown bars to be 21 in number, equally spaced, not 
more than 44 in. centre to centre; to be made of two bars 
5 in. by # in. best quality iron welded together at ends, 
secured to crown sheet by twelve {-in. T -headed rivets 
passing through wrought-iron tapered washers between 
crown bar and sheet. The sharp edges of the holes to be 
chamfered off on the under side of the crown sheet. Each 
crown bar to be connected to wagon top by four sling 
stays. The ends of crown bars are to be chipped so as to 
fit the upper corners of the firebox and to rest on the side 
sheets with a good bearing. Where crown bars come 
under dome, stays are to be run up in dome, as shown on 
drawing. Between each crown bar is to be placed a 
1}-in. round stay, with ends enlarged to 1} in., screwed 
and riveted to shell at each end. 

Firebox.—Firebox to be 1083 in. long by 40% in. wide 
inside, set on top of the frames. To be fitted with a 
water arch, as per —— 4} in. water space. Firebox 
ring to be double riveted and finished on sides and 
corners all around. Water — side and back of firebox 
3in., front 4in. All stay-bolts to be Falls hollow stay- 
bolt iron, mandril rolled of the best quality, 1 in. outside 
diameter, with a ;;-in. hole through it. To be cut with 
12 threads per inch, screwed firmly into sheets and riveted 
over on both ends. Hole to be reamed out after riveting. 
Stay-bolts to be spaced as shown on drawing, with two 
extra rows at the top. Liner plates to be riveted inside 
of throat sheet and back head at bottom, as shown for the 
firebox and frame braces. A liner plate to be riveted to 
the back head at the top and 3 in. by 3 in. angle irons, to 
which are secured the longitudinal stays. Mud-plugs 
and blow-off cock to be located as shown. All plates to 
be thoroughly annealed after flanging and punching. 

Dome.—Dome to be 30 in. in. in diameter inside and 
secured to boiler by flanging wagon top sheet up into 
dome and riveting with j-in. rivets and a double riveted 
seam on wagon = Cast-iron dome cover to be riveted 
to top of dome. Shell of boiler to be of ;%5 in. steel plates 
of dimensions as shown on drawings, rolled to a true 
cylindrical shape. Diameter at smallest ring, 58% in. 
Horizontal seams to be all butt-jointed, with cover strips 
inside and out as per detail drawings. Longitudinal 
seams to be lap seams double riveted. 

Front and k flue sheets to be thoroughly stayed 
with 1}-in. round stays secured by 1-in. pins to crow feet 
at both ends. All pins to be held in place by spring 


cotters, All stays to have a good bearing on pins, and to. 


have no lost motion when put in place. The flat surface 
at the junction of barrel and wagon top to be stayed with 
one piece of 4 in. by 4 in. angle-iron and three cross-stays 
of 14-in. round iron. 

ues to be 2 in. in outside diameter, 11 B. W.G., 145 in. 
long, of the best quality steel. Number of flues 268, 





faery 24 in. Flues to be set with copper ferrules at 
th ends expanded into flue sheets, and both ends beaded 
over. The sharp edges of the holes in flue sheets to be 
chamfered off on both sides. 

Rivet holes to be accurately punched, so that when 
sheets are laid together the holes shall coincide. Holes 
to be so punched that when the sheets are laid together 
the smaller diameters of the holes shall be together where 
the sheets touch each other. In case holes do not coin- 
cide, they are to be reamed out so as to bring them fair. 
In no case is a drift pin to be used. 

Smokebox.—Smokebox to be of 4-in. iron 56 in. long. 
To be air-tight, and to have a wrought-iron ring riveted 
in at the front end. Cast-iron front frame for smokebox 
door to be secured to this ring by studs, to be fitted with 
a perforated steel plate spark-arrester closely fitted 
around steam and exhaust pipes, arranged as shown on 
Fig. 3. Size of perforations in plate, ;; in. by 14 in. 
A deflector plate to be fitted in smokebox, with mov- 
able slide, operating from the cab. 

Furnace Door.—Furnace door to be of }-in. boiler 

late, with damper in door and deflector plate inside. 

atch arran with notches to hold door partially open. 

Frames.—Frames to be of the best hammered iron ; 
main frame in one section with brace welded.in. For- 
ward section securely bolted and keyed to main frame ; 
frame to be finished all over. Pedestals protected from 
wear by cast-iron shoes and wedges, and locked together 
at bottom by 1}-in. bolt through thimble. Wedges and 
shoes furnished with bolts to hold them in position in 
pedestals ; wedges adjusted by screw passing through 
slot in thimble, with nut above and below thimble. 

Frame and Boiler Braces.—Frame braced at back end. 
Expansion knee to be bolted to the back end of boiler and 
fitted under cap bolted to the foot-plate. A pad (Fig. 2) 
to be bolted to each side of the firebox, with a pin forged on 
it which receives one end of a supporting link, the lower 
end of which fits a pin passing through frame. An ex- 
tension on lower end of link is drilled for the brake-hanger 
pin. A brace to extend across underneath the front end 
of firebox and to be bolted to each frame by two 1-in. 
bolts. A brace to extend across front of firebox lipped 
over, and bolted to frames and fitted to a shoe bolted to 
firebox. 

On the two-page plate of our present issue we publish 
some further details of engine 999. Figs. 21 to 24 are 
sections of the cylinders, valve seat, and cylinder heads ; 
Figs. 25 and 26 are details of the valve chest; Fig. 27 
shows the valve; Figs. 28 and 29, piston-rod packing ; 
Fig. 30, the cylinder relief valve ; Fig. 31, the main steam 
admission valve ; Fig. 32 is aseparate view of piston-rod ; 
Fig. 33 shows the crosshead ; Figs. 34, 35, and 36, the 
guide bars and guide-bar brackets ; Figs. 37, 38, and 39 
are the connecting and coupling rods ; Fig. 40, eccentrics ; 
and Figs, 41 and 42 are details of the valve gear. 


(To be continued.) 





Russian Rartways.—The Russian Minister of Means 
of Communication has opened a credit of 2,800,000 roubles, 
with a view to increasing the rolling stock of the Vistula 
Railway. The line is worked by the Russian Govern- 
ment. 





FrencH MrEcHAnicaL Inpustry.—The profits realised 
by the Cail Company—an old-established Parisian mecha- 
nical undertaking—last year admitted of the distribution 
of a dividend of 16s. per share. The council of administra- 
tion carried, at the same time, 10,000/. to the contingency 
fund, and applied 8000/. to the redemption of the cost of 
sundry new works ; an allocation of 869/. was also made 
to the reserve fund. The company has received some 
po mem orders from the French Admiralty; these 
orders have rendered it necessary to extend oad, improve 
the appliances at the St. Denis works. 

Tue New ARMAMENT or H.M.S. “ Devastation.”— 
The Devastation has completed her gunnery trials. The 
mountings for the 10-in. 29-ton breechloaders in the 
turrets differ from all others hitherto supplied to the Navy 
in the arrangement of the recoil appointments. The new 
guns have a total length of 342.4 in., a length of bore (in- 
cluding powder chamber) of 320in., and a diameter of 
43 in. at the breech tapering to 16 in. at the muzzle, and 
they fire a projectile weighing 500 lb., with a full charge 
of 252 lb. of prismatic brown powder. The muzzle 
velocity is 2040 ft. per second, and the muzzle energy 
14,430 foot-tons. In the Devastation the turret armament 
is worked entirely by hand, and in consequence the guns 
can be loaded at any time and in any position. The 
turrets, however, are rotated by steam, and during her 
refit a duplicate turning engine has been attached to each 
turret as .a precaution against accident. Four rounds 
were fired from each of the eight 3-pounder Hotchkiss 
Fass guns. Three rounds were afterwards fired 

rom each of the guns in the fore and after turrets, two 

independently with reduced and full charges, and the last 
from each gun simultaneously with full charges. The 
elevation rose from horizontal to as much as 13 deg. ex- 
treme elevation, while the bearings varied from abeam to 
10 deg. before to 20 deg. abaft the starboard and port 
beam respectively. A number of misfires occused, 
owing to the use of wire tubes, and in the fore turret 
there was a little scoring of the brake piston by the glands, 
which caused some delay. The trials, however, passed 
off with remarkable success. The recoils from all the guns 
remained uniform at 364 in. with full, and at 364 in. with 
reduced charges, while the graphic lines and curves of 
recoil pressures showed that the action of the bar regulat- 
ing the influx of water in the brakes was particularly 
steady. The under-water torpedo gear was subsequently 
tested by Captain Hall, of the Vernon, 
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CONSTRUCTED BY 
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Fig.2. 


Tue car we illustrate on the present pageis of interest, 
in that it combines in itself the advantages of aside and 
end tip dump car. With this object the body of the 
car is attached by a hinge toa cross beam as shown by 
Fig. 1, which in turn is mounted on a swivel on the 
under body of the wagon, and by means of a stout 
wooden beam the whole upper body can be rotated 
round the axis of the swivel, and thus brought into the 
most convenient position for tipping. As will be seen 
from Figs. 2 and 3, the hinge on which the body of the 
car rests is not under the centre of the car, but to one 
side. The surplus weight thus produced on one side 
of the hinge is transferred by a couple of cross beams 
to that used in the operation cf rotation, and the for- 
ward end of this is supported by a bar-iron strap. To 
insure against accidental tipping, the forward end of 
the car is locked down as shown in Fig. 2. The car, 
we may add, is built under the patents of Mr. J. H. 
Lockard, by the Bloomsburg Car Company, Blooms- 
burg, Pa., U.S.A. The same company also manufac- 
ture ordinary freight cars, the special feature of which, 
the brake gear, is shown in Figs. 4, 5, and 6. From 
these engravings it will be seen that every wheel of 
the truck is braked, each separate brake shoe bein 
carried on a separate lever, one end of which is seleabiod 
to the truck body, whilst the brake reds are fixed to the 
other ends. The shoes are placed outside the wheels 
instead of between them, as is more usual, and the 
levers carrying them swing in a horizontal direction. 
The only other special feature of the car is the bolster 
built up of steel E-htiens in place of the more usual 
wooden one, 





SCREW ELEVATOR GEAR. 
THE elevator gear which we illustrate on the opposite 
page is made by the Standard Screw Elevator Manufac- 
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AT THE COLUMBIAN 
BLOOMSBURG CAR COMPANY, BLOOMSBURG, PENNSYLVANIA. 


Fig. 3., 
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turing Company, of New York and Baltimore, and is 
intended asa substitute for the hydraulic elevator, the 
first cost of which is great, especially in those towns 
where no system of high-pressure water power dis- 
tribution exists. Essentially the apparatus consists 
of the series of multiplying pulleys shown in Figs. 1 
and 2, the two lower ones of which are carried ona 
crosshead riding on a vertical screw, as shown in 
Figs. 3and 4. At its lower end this screw has a bevel 
wheel keyed to it, which is driven by means of a raw- 
hide pulley from any convenient source of power, 
usually a steam engine. The rope which passes over 
these lower pulleys is fixed to the ends of a balance 
lever carried by a third pulley higher up, as shown in 
Fig. 1. After passing round the lower pulleys, its 
middle length rests in a groove cast on the top of the 
frame carrying the lifting screw, and it is clamped 
here by a couple of UJ-bolts, as shown in Figs. 3 and 
4. This arrangement gives the upper pulley double 
the travel of the lower ones, and this upper pulley in a 
similar manner gives double its own motion to its 
follower above it, and the final multiplication is 
obtained by an ordinary tackle, a single rope passing 
twice round the upper pulleys before being led away 
to the cage. The motion is claimed to be smooth and 
easy, and the gear has the advantage that it can be 
driven by a simple belt off any rotating shaft, as may be 
convenient. Special safety devices are provided, as usual 
with all elevators of the suspended type, which come 
into play if the rope breaks. 





Ratinc Macuinery.—The valuers to the Chesterfield 
Union (Messrs. Hedley and Co.) lately revalued the factory 
of Messrs. Hewitt, Bunting, and Co., increasing the rating 
from 84l. to 460/. Seeking the aid of the Machinery 
Users’ Association, the firm were advised to appeal. The 

















result so far is that the Assessment Committee at the 
hearing on Thursday of last week, when the appellants 
were represented by Mr. Humphreys-Davies, reduced 
the new valuation of 460/. to 168/.; but as even this 
amount is believed to be excessive, a further appeal is to 
be made to the sessions. These appear to be some of the 
results of attempting to rate machinery. 





AMERICAN GUNBOATS.—The United States Navy De- 
partment has issued advertisements for the construction 
of three gunboats, which are to be of 1200 tons displace- 
ment, have triple-expansion engines, and be capable of 
attaining a speed of 15 knots per hour. They will be 
practically of the same type as the Bennington and the 
Yorktown, although somewhat smaller, and they are 
intended for service in Chinese waters. The department 
reserves the right to award a contract to any bidder, 
regardless whether or not the tender is the lowest sub- 
mitted. This is done in order to make a more equitable 
distribution of the construction of warships among the 
shipyards of the United States. 





Ctype Navication.—The quarterly report by the 
engineer to the Clyde Navigation, Mr. James Deas, C.E., 
states that 498,180 cubic yards were dredged from the 
river, more than half of which was taken from the new 
Cessnock Docks. The construction of the walls of this 
dock is progressing satisfactorily, and over 6000 lineal 
feet were completed at the date of the report. Into these 
walls there have been worked 41,845 cubic yards of rubble, 
15,706 cubic feet of granite ashlar, 216,373 cubic feet of 
concrete ashlar, and 24,229 cubic feet of granite cope. The 
sheds for the docks are to be of two storeys, and out of a 
total of 11564 ft. sanctioned, 6844 ft. are in progress. A 
large graving dock is being constructed close to the 
entrance to the Cessnock Tidal Docks, and 101,397 cubic 
yards have been excavated in preparation for the con- 
struction. 
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SCREW ELEVATOR GEAR AT THE COLUMBIAN 
CONSTRUCTED BY THE STANDARD SCREW ELEVATOR COMPANY, 
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THE TRIALS OF THE SPANISH CRUISER 
“TINFANTA MARIA TERESA.” 

THE new Spanish cruiser Infanta Maria Teresa, 
built at the Astilleros del Nervion, Bilbao, went out 
from Ferrol on her official natural draught trials on 
Monday. This vessel, which we fully described in 
last week’s issue (page 338 ante), is the first of three 
constructed at this new establishment. The draught 
of the vessel in a preceding trial was 21 ft. 6in., the 
displacement being 6890 tons. The vessel steamed 
for eight hours at sea, with a heavy swell running in 
from the Atlantic, and the results were extremely 
satisfactory, far exceeding expectations, while every- 
thing worked splendidly. The fans were kept run- 
ning merely for efficiently ventilating the stokehold, 








(For Description, see opposite Page.) 
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and the pressure recorded by water gauge was ,’; in. 
Of course there was no difficulty with tubes. A 
plentiful supply of steam was maintained at 
@ mean pressure of 1451b. per square inch. The 
mean power of the half - hourly records of the 
engines was for the starboard set 4686 indicated horse- 
power at 105 revolutions, and for the port engine 
4872 indicated horse-power at 106 revolutions, a total 
of 9558 indicated horse-power. The vacuum was 
274 in. The method taken to arrive at the speed of 
the ship was as follows: The vessel ran over the mea- 
sured mile four times before and four times after 
the run at sea, during which runs the Naval Com- 
missioner from Madrid ascertained the number 
of revolutions corresponding to one nautical mile. 
The average number of the eight runs on the 
measured mile was adopted as the means of ascertain- 
ing the speed of the vessel in nautical miles during the 
trial at sea. The speed worked out at 18.48 knots, 
The highest speed record was at the rate of 18.8 knots. 
The guarantee was 18 knots, so that the result is most 
satisfactory. It may be added that if the mean speed 
attained by the vessel at the trials had been less than 
18 knots, without falling below 174 knots, the vessel 
would have been accepted only on payment by the 
builders of 80,000 pesetas for each complete tenth 
part of a mile per hour that had not been attained. 
The vessel is to proceed on her forced-draught trials 
forthwith, when a speed of 20 knots is to be main- 
tained for four hours at sea, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
William Jessop and Sons, Limited.—The directors of 
this company have declared an interim dividend for the 
past half-year of 15s. per share, equal to 5 per cent. per 
annum. 


Tron and Steel Trades.—The history of the iron trade 
during the past quarter of a century does not show such 
a deadlock as at present exists. Inquiries with a view to 
the placing of the forthcoming quarter’s contracts are 
coming into the district, but cannot be dealt with, as 
there are no permanent quotations on which to form a 
basis for negotiations. Almost all the blast furnaces are 
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damped down or blown out, owing to the coke supply 
being exhausted, and thousands of ironworkers are 
idle. There are some fair supplies of forge and foundry 
pig, but consumers are doing nothing. In manufac- 
tured irons there are larger inquiries for best and 
medium qualities of bar for South Africa and Aus- 
tralia, but prevailing high rates, known to be only tem- 

rary, check business, and the orders are either 
eld over or sent to competitors in the north or on 
the Continent. It is felt that severe permanent injury is 
being done to the local iron and steel industries. Those 
engaged in the heavy steel trades are experiencing re- 
verses and losses, ore than one-half the mills are 
idle for want of fuel. At the same time there are 
evidences of a further improvement in the call for 
marine material, but not at the enhanced values 
quoted within the past month. Manufacturers have 
to stand idly by and be passed over. As to any 
— trade in railway material, thap cannot be 
looked for for a long time, as, after such heavy losses in 
revenue, the home companies are sure to pursue a policy 
of rigid economy. Orders for tyres, axles, and springs 
may, however, be looked for on t Indian and South 
African account. Agents of Bessemer billets and slabs 
find very little demand at present rates, 5/. 17s. 6d. to 
61. 10s. per ton, and are mostly delivering on old con- 
tracts, without attempting to force new business. Houses 
engaged on armour-plates and ordnance are slack. Kn- 
gineering firms are suffering severely. Best qualities of 
crucible cast steel are selling well for the United States, 
South Africa, India, and the Continent. 


The Coal Crisis.—Fortunately, during the past few days 
there have been no further scenes of disorder in the dis- 
trict, though some very threatening language has been 
used with regard to the introduction of Durham coal. As 
a result many firms and agents have ceased to import it. 
With engine slack fetching 17s. 6d. to 20s. per ton, many 
manufacturers have ceased to use it, and have ‘‘set 
down ” their establishments. House coal fetches 25s. to 
30s. per ton. Around Leeds the dearth of fuel is greater 
than in the neighbourhood of Sheffield. Near the latter 
town there are many large stacks of coal, but the colliers 
will not allow them to be removed, and to endeavour to 
do so would only lead to renewed rioting. It was noted 
last week that a large section of the miners here are in 
favour of resuming work at any of the collieries where 
the old rate of wages is offered. As the distress in the 
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ranks becomes daily greater, this opinion is more openly 
expressed, and if a ballot were taken this week there would 
bea majority in favour of it. The miners’ leaders in this and 
the neighbouring districts advise the men to work at the 
pits where no reduction has to be submitted to, and unless 
some settlement is effected very shortly, there is no doubt 
this advice will be acted upon by a large section of the 
men, 


Hull Export Trade Crippled.—The seven weeks’ strike 
has had a marked effect on the trade of the port of Hull. 
Stocks in the various dépéts for manufacturing and 
domestic purposes are exhausted, and no Yorkshire coal is 
obtainable. Prices are of an extraordinary character, 
24s. per ton having been realised for best South York- 
shire steam hards, as against 13s. 6d. six weeks ago. 
Usually this is the best time of the Hull shipping season, 
a rush being made consequent on the early closing of the 


Baltic. Itis computed that the port has already lost | }, 


100,000/. by the strike. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
Mipp.LesBrouGcH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was not 
@ numerous attendance on ’Change, and the amount of 
business transacted was not large. What transactions 
eccurred were mostly for immediate delivery, buyers pre- 
ferring to purchase only what they need for immediate 
requirements, believing that quotations are likely to 
decline a little. Makers were pretty firm in their figures, 
and asked as a rule 35s, 6d. for prompt f.o.b. delivery of 
No. 3 g m.b. Cleveland pig iron, but sales were recorded 
at 35s. 44d., and the latter price was generally asked by 
merchants. The lower qualities were a trifle easier, and 
33s. 9d. was named for No. 4 foundry, while for grey 
forge 32s. 9d. was mentioned. Several sellers, however, 
held out for 3d. per ton above these quotations. Middles- 
brough warrants were 35s. 4d. cash buyers. Local hema- 
tite pig iron was reported in fairly good request, and 
433. 6d. was about the _ for Nos. 1, 2, and 3. Spanish 
ore was not altered. To-day our market was quiet, with 
little business doing. Quotations did not change much, 
but one or two parcels were disposed of on rather easier 
terms than on the previous day. No. 3 was said to have 
been bought at 35s. 3d., but most sellers asked 35s. 44d. 
No. 1 Cleveland pig was obtainable at 37s. 6d. Middles- 
brough warrants closed weak at 35s. 14d. cash buyers. 


Manufactured Iron and Steel.—Little change has taken 
place in the manufactured iron and steel industries during 
the week. One or two firms are asking a trifle higher 
prices for certain classes of material, and works are well 
employed, but on the whole the trades may be said to be 
practically unaltered. Common iron bars are quoted 
4l. 17s. 6d.; iron ship-plates, 4/. 15s. to 41. 17s. 6d.; iron 
ship angles, 4/, 12s. 6d.; steel ship-plates, 5/. 5s.; and 
steel ship angles, 4/. 15s.—all less the usual discount. 
Heavy steel rails are 3/. 17s. 6d. net at works. 


Bouwrd of Arbitration.—At a meeting of the Board of 
Conciliation and Arbitration for the manufactured 
iron and steel trades of the north of England, held 
on Monday, a letter was read from the Midland 
Iron and Steel Wages Board with respect to the pro- 
posed amalgamation of the Midland and Northern sliding 
scales, The board considered that they were not in a posi- 
tion to discuss the question that day, but the operatives and 
employers were to consider and report to a future meet- 
ing of the board. The president (Mr. Wm. Whitwell) 
said the employers were ready to agree to the renewal 
of the sliding scale, with three exceptions, which only 
affected 2 to 5 per cent. of the whole output. These 
works were the Stockton Malleable, the Spennymoor, and 
Jarrow. The machinery of the board was sufficient to 
deal with the matter. On Mr. Trow (the operative 
secretary) stating that it would be necessary to have 
meetings of the men at the various works to consider the 
matter, it was decided to adjourn the meeting for three 
weeks, wages to continue on the old scale for that time. 


Sir W. G. Armstrong, Mitchell, and Co., Limited.—In 
their eleventh annual report the directors of this com- 
pany propose the payment of a dividend of 10 per cent. 
per annum on the ordinary stock and 4 per cent. on the 
preference shares of the company (less income-tax), of 
which 2) and 2 per cent. respectively have already been 
paid as interim dividends. This leaves a balance of 
2255. 7s. 11d. to be carried to next year’s account. 


Palmer’s Shipbuilding and Iron Company.—The annual 
report of Palmer’s directors is unsatisfactory, but it con- 
cludes with the remark that prospects as to prices and 
orders are more encouraging. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The demand for the bert steam coal has been 
in excess of the supply, but inferior qualities have not 
sold so readily. The best descriptions have made 
14s. 9d. to 15s. 3d., and secondary ditto 13s. 6d. to 14s. 6d. 

er ton. Household coal has been in good request ; 
No. 3 Rhondda large has made 15s. to 15s. 6d. per ton. 
Coke has been in fair demand at previous prices, Iron 
ore has ruled firm, the demand having increased. The 
iron and steel trades have presented a slightly better tone ; 
heavy section steel rails have made 3/. bs. to 3/. 17s. 6d., 
and light section ditto 4/. 15s. to 4l. 17s. 6d. per ton. 


Devonport.—Improvements are being made in the dosk- 
yard smitheries at Devonport in accordance with sugges- 
tions from the master smith, Mr. W. C. Thomas. One 
of these improvements is Mr. Thomas's new type of pot 
and underground furnaces, specially constructed for 





modern smithing. The advantages claimed for this 
underground furnace are that greater facilities are given 
workmen for producing superior work, while a consider- 
able saving is effected in fuel. 


A New Welsh Company.—The New Albion Steel Works 
Company, Briton Ferry, has been registered. The object 
of the company is to lay down a plant for the manufac- 
ture of steel tinplate bars by the Siemens-Martin pro- 
cess, and to meet the increased demand occasioned 
through the erection and extension of tinplate works in 
Briton Ferry and the neighbourhood. 


The ‘‘ Cambrian.” —On Tuesday, the Cambrian, cruiser, 
launched from Pembroke Dockyard in January, made an 
eight hours’ trial of her engines with natural draught, the 
_— attained being upwards of 20 knots per hour. The 
ship was in charge of Staff-Commander Stevens, R.N. 
The vessel steamed away near to the Devonshire coast, 
er steaming qualities giving satisfaction to the Govern- 
ment officials, as well as to the contractors for the 
machinery, Messrs. Hawthorne, Leslie, and Co. The 
engines developed 9000 horse-power under forced draught 
and 7000 horse-power under natural draught. The vessel 
is being rapidly pushed forward to completion. 


The ‘* Forth.’—The fractured stem of the Forth, 
cruiser, is bein ar at Keyham smithery, under the 
supervision of Mtr. . C. Thomas. 


The Glamorganshire Canal.—A new steam barge made 
its first rg upon this canal on Tuesday, and reached 
tg aio early. She was discharged and reloaded, and 
left Pontypridd Wharf again at 2.40 p.m., arriving at 
Llandaff at 7.30 p.m. This was considered eminently 
satisfactory, in view of the present condition of the navi- 
gation. When certain dredging improvements are carried 
out, still better results are expected to be attained. 


Gloucester Bridge.—The Gloucester authorities have 
expressed their willingness to raise the bridge which has 
hitherto been a discouraging obstacle in the way of direct 
communication between Cardiff and the Midlands. It is 
proposed to raise the bridge to the extent of 3 ft., so as 
to secure a clear headway of 21 ft. for passing vessels. 
This, it is believed, will meet the nceeasities of the case. 


The Severn.—On Saturday, Mr. J. M/‘Gregor, of 
London, made a final inspection of the Severn, from 
Sharpness to Cardiff. Mr. M‘Gregor and several other 
gentlemen left Cardiff Pier-head in the steamtug Bantam 
Cock at 7 o’clock, and proceeded to Sharpness, where 
they arrived at 10. They left Sharpness again at 11, 
having in tow a vessel of 1500 tons, and they reached 
Cardiff at 2.30. Mr. M‘Gregor appeared to be entirely 
satisfied with its suitability. 

rogress has been 


Portsmouth Docks.—Considerable 
made during the past month with preliminary work con- 
nected with the construction of two new docks at Ports- 
mouth. Messrs. Price, of Westminster, have secured the 
contract, and the firm is employing some hundreds of 
— ~eoneaaaes Each of the new docks is to be 600 ft. in 
ength. 


The Bristol Channel.—Messrs. Edwards, Robertson, 
and Co. have purchased another steamer for the Bristol 
Channel service. She is named the Scotia, and she 
formerly belonged to the Caledonian Railway Company, 
which ran her between Ardrossan and Arran. She was 
built in 1880, and she is sufficiently powerful to make a 
trip in the Bristol Channel in any weather. Her speed is 
154 knots per hour. Her length is 211 ft., and she will 
carry nearly 700 persons. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was a little 
more active last Thursday forenoon, when there were 
about 5000 tons of Scotch warrants disposed of at 
423, 84d. cash, 423. 11d. one month, and 423. 8d. one 
month with a ‘‘plant.” Of Cleveland there were 2500 
tons sold, and the cash price at 35s. 5d. rose bd. per ton. 
The market opened firm in the afternoon, Scotch iron 
changing hands at 42s. 9d. cash and 42s. 114d. one month. 
About 7000 tons were dealt in, and the cash price was 
3d. up from the forenoon rate at 42s. 9d. sellers, Ex- 
official dealing took place at 433. and 423. 11d. one month, 
with 1s. forfeit in buyers’ option. About 1500 tons of 
Cleveland iron were done at 35s. 4d. per ton cash. The 
closing settlement prices were—Scotch iron, 42s. 9d. per 
ton; Cleveland, 35s. 44d.; Cumberland and Middles- 
brough hematite iron, respectively, 45s. and 43s. 44d. per 
ton. There was a somewhat firm market on Friday fore- 
noon, and the businessdone in Scotch iron showed an 
advance of 1d. to 14d. per ton on the or gy bo 
prices. The cash price opened at 42s. 104d. for Scotch 
iron. In the afternoon the quotations fell again, leaving 
off 1d. per ton lower. Cleveland and hematite irons 
canedaed 3 unaltered in price. At the close the settle- 
ment prices were — Scotch iron, 42s. 9d. r ton; 
Cleveland, 35s. 44d.; Cumberland and Middlesbrough 
hematite iron, 45s. and 43s. 44d. per ton respectively. 
The market was quiet on Monday forenoon, when about 
4000 tons of Scotch and 3000 tons of Cleveland iron 
changed hands, the former losing 4d. per ton in price, 
and the latter making 4d. In the afternoon the market 
was rather easier, Scotch iron opening at 42s. 84d. per 
ton next day, while 42s. 7id. was subsequently done. A 
thousand tons were likewise sold at 42s. 10d. Friday, 
with a call, and a transaction took place at 43s. 04d. on 
month, with 74d. forfeit in buyer’s option. Not more 
than 5000 tons changed hands, including ex-official busi- 
ness, the cash price at the last showing a drop of 1d. per 
ton from the morning. Cleveland iron also fell 1d. from the 





forenoon, 1000 tons being dealt in at 35s. 444. per ton cash, 
and 35s. 6d. one month. The settlement prices at the close 
were—Scotch iron, 42s. 74d. per ton; Cleveland, 35:3. 3d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 453. and 43s. 44d. per ton. Business was again 
somewhat inactive on ‘Tuesday forenoon. Some 8500 tons 
of warrants were dealt in—7000 tons of Scotch and 1500 
tons of Cleveland—and each recovered 3d. per ton. The 
market was steady in the afternoon, at 42s. 74d. per ton 
for Scotch iron. About 5000 tons were dealt in. Business 
was also done at 42s, 104d. one month open, and 43s. 1d. 
one month with a call. At the close the settle- 
ment prices were—Scotch iron, 42s. 74d. x ton; 
Cleveland, 35s. 44d.; Cumberland and Middlesbrough 
hematite iron, 453. and 43s. 44d. per ton. The 
market was quiet this forenoon. About 6000 tons 
changed hands—5000 tons of Scotch and 1000 tons of 
Cleveland. One lot of Scotch was sold at 42s. 7d. one 
month, with 1s. forfeit in seller’s option. Scotch lost 4d. 
and Cleveland 24. per ton. The afternoon market was 
dull, and prices declined a little. The closing settlement 
prices were—Scotch iron, 423. 6d. per ton; Cleveland, 
35s. 14d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 45s. and 43s. 44d. per ton. There are still 
— 39 blast furnaces in actual operation, as compared 
with 78 at this time last year. The shipments of pig iron 
from all Scotch ports last week amounted to 5568 tons, 
egg 7138 tons in the corresponding week last year. 

hey included 300 tons for the United States, 490 
tons for Canada, 180 tons for India, 266 tons 
for Australia, 177 tons for France, 445 tons for 
Italy, 311 tons for Germany, 1028 tons for Russia, 390 
tons for Holland, 100 tons for Belgium, smaller quantities 
for other countries, and 1499 tons coastwise. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 333,673 tons yesterday afternoon, as com- 

red with 334,347 tons yesterday week, thus showing a 

ecrease for the week amounting to 674 tons. 


Finished Iron and Steel.—The finished iron trade is 
gradually becoming active, and some firms are so well 
supplied with work that they have for the time ceased to 
compete for fresh orders. Prices are accordingly firm 
at the late advances, but makers consider them to be 
too low in view of the high prices of coal. The demand 
for shipbuilding steel is increasing, and prices are firm on 
a basis of 51. 7s. 6d. to 5/. 10s. per ton for ship-plates. 
It is worthy of mention that the , ~ shenedl department at 
the Glengarnock Steel Works has now begun manufac- 
turing operations. At no other place in Scotland is steel 
made both by the Siemens and the basic processes. 


The Local Coalmasters and their Workmen.—At a fully- 
attended meeting of Lanarkshire coalmasters, held in 
Glasgow thisafternoon, the action of the miners in re- 
sorting to four days a week was strongly condemned, and 
it was unanimously agreed, if continued, steps should be 
taken to put anendtoit. The Airdrie, Slamannan, and 
Bathgate coalmasters also met this afternoon and re- 
solved: ‘* If the miners reduce their working days below 
five weekly, wages be reduced at once, but if the men 
continue to work five days the question of reducing wages 
be postponed.” A conference of the miners’ representa- 
tives will be held in Glasgow to-morrow, when thenumber 
of days to be worked will be determined. 


Steel Company of Scotland.—The annual meeting of the 
Steel Company of Scotland was held in Glasgow this 
afternoon, the chairman, Sir Charles Tennant, Bart., 
presiding. In moving the adoption of the annual report, 
the chairman said that it was not such as they could 
have wished, as it showed a small loss as the result of 
the past year’s business, instead of a profit. Referring 
to the depressed state of trade and to the keener compe- 
tition that had been experienced, Sir Charles said that 
during the year abnormally low prices had been touched, 
and that whereas in the previous year plates fell in 
price to 5J. 15s, and 5/. 17s. per ton for Clyde delivery, 
In the past year they had touched 5/. 2s. 6d. per ton. 
Angles had fallen from 5/. 15s, to 4/. 10s. per ton. 
The chairman also referred to the — expe- 
rienced at the hands of the north of England, and 
to the fact that the port charges levied by the Clyde 
Trust had the effect of shutting the Steel Company 
out of the Belfast market. The company have now 
a fair amount of contracts on their books and orders in 
hand, and the chairman stated that there was an expec- 
tation that some advance would be made on the low prices 
now prevailing. 

Glasgow Tramway Extensions: Tenders for New Lines. 
—In view of their acquisition of the Glasgow Tramway 
system in July next, the Tramway Committee of the 
Glasgow Corporation are about to make several exten- 
sions, and tenders have been before them for several 
new lines. These are as follow: (1) From Gorbals Cross, 
down Main-street, across Stockwell Bridge, along Clyde- 
side to St. Enoch-sqaure, with loop lines leading to the 
temporary bridge at Jamaica-street. (2) From Queen’s 
Park to Mount Florida. (3) From Bridgeton Cross to 
Rutherglen Bridge. (4) From Woodlands-road, across 
the new Woodlands Bridge, to Smith-street, Hillhead. 
The tenders include the short lines required to lead into 
the new stables at present in course of erection. It is 
understood that the lowest offer was about 16,0002. It 
was made by Messrs. A. J. Faill, and it has been 
accepted. 


The Proposed New Harbour at Kirkcaldy.—The plan of 
the proposed new harbour at Ravenscraig, Kirkcaldy, has 
been noone by Mr. Hall Blyth, engineer to the North 
Britis ilway. According to the plan, it is pro to 
inclose the whole space between the present East Pier and 
Craigendal for the new works, the present harbour being 
filled up and traversed by railway lines. Starting from 
Craigendal, the east pier of the proposed harbour, slightly 
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curving westward, extends seawards about 2200 ft. Of 
the space thus inclosed, the eastern half is left as an outer 
harbour, the western half being occupied by the wet 
dock, wharve;, &c. The space covered by the proposed 
dock is 9 acres ; depth of water, 27 ft.; quayage accom- 
modation, 2550 ft. The dock will be fitted up with 
three coal hoists and laid with rails. Depth at entrance 
channel, 30 ft. ; being thus the deepest harbour in the 
Firth of Forth. The estimated cost is 30,0007.—one-half 
to be provided by the North British Railway Company 
and the remainder by local capitalists. 





FOREIGN AND COLONIAL NOTES. 
Belgian Coal Exports.—The exports of coal from Belgium 
in the first half of this year amounted to 2,200,861 tons, 
as compared with 1,983,734 tons in the corresponding 
period of 1892. In these totals the exports to France 
figured for 1,579,822 tons and 1,672,232 tons respectively. 


Belgian Blast Furnaces.—The number of blast furnaces 
going in Belgium at the commencement of August, 1893, 
was 24, while there were 18 furnaces out of blast at the 
same date. The total of 24 representing the furnaces in 
blast in Belgium at the commencement of August was 
made up as follows: Charleroi district, 8; Liége district, 
12; Luxembourg, 4; total, 24. The production of pig in 
Belgium in July was 60,751 tons, as compared with 
64,945 tons in July, 1892." The aggregate output in the 
first seven months of this year was 439,866 tons, as com- 
oy with 429,975 tons in the corresponding period of 

892. 


Belgian Rail Exports.—The exports of steel rails from 
Belgium in the first half of this year were 15,117 tons, as 
compared with 33,041 tons in the corresponding period of 
1892. The exports of iron rails from Belgium in the first 
half of this year were 11.455 tons, as compared with 
8758 tons in the corresponding period of 1892. 


Central American Telegraphy.—Telegraphic communi- 
cation has been established between Panama and Capira, 
and it is expected that by the close of the year the service 
will be in operation through to Chiriqui. When a tele- 
grapb line has been completed to Chiriqui, on the western 
limits of the State of Panama, only an unimportant con- 
nection will be required to secure a union with the tele- 
graphic service already in operation in Costa Rica. 


Metallurgy in the Southern States.—The production of 
pig in the Southern States in the first half of this year 
was 1,064,463 tons, as compared with 1,091,871 tons in 
the corresponding period of 1892; 782,920 tons in the 
corresponding period of 1891 ; 953,630 tons in the corre- 
sponding period of 1890; 774,619 tons in the correspond- 
ing period of 1889, and 486,852 tons in the corresponding 

eriod of 1888 It will be seen that great progress has 

n made during the last five years. Alabama figured 
as follows in the production of each half-year: 1893, 
501,762 tons; 1892, 536,627 tons; 1891, 376,389 tons; 
1890, 463,451 tons; 1889, 364,346 tons, and 1888, 169,696 
tons. 


French Bridge Building.—Two important bridges are 
about to be built in France, the Comal ond the Mirabeau. 
The Oissel bridge will involve the use of about 800 tons 
of iron. The Mirabeau bridge will be built almost en- 
tirely of steel. 


Sandy Hook.—Some modern ordnance for the protec- 
tion of New York is now in position at Sandy Hook. It 
is a 12-in. gun, weighing 514 tons, and it is mounted ona 
Snyder disappearing carriage. It is the first 12-in. gun 
built in the United States. It was constructed at the 
Watervliet Arsenal. 


New Orleans and Liverpool.—The Newport News Ship- 
building and Dry Dock Company will construct two 
10,600-ton steamers for the Southern Pacific Railroad 
Company, to run between New Orleans and Liverpool. 


French Boilers for a British Vessel.—The Lords of the 
Admiralty have placed an order with a French firm, 
MM. Delaunay, Belleville, and Co, for a battery of 
boilers of the Belleville type for the torpedo destroyer 
Sharpshooter of 4000 horse- power, now in course of con- 
struction. 


British Enterprise in Suuth Africa.—The South African 
Public Works Corporation, Limited, which was registered 
in January, 1893, comprises the following firms: Messrs. 
Charles Cammell and Co., Limited, Sheffield ; Messrs. 
Black, Hawthorne, and Co., Gateshead ; the Gloucester 
Railway Carriage and Wagon Company, Limited ; 
Messrs. McKeene, ee os and Crawley, Victoria- 
—— Westminster ; and Messrs. Easton and Anderson, 

Crith, 

German Rail Exports.—The exports of rails and railway 
matériel (such as fishplates, metallic sleepers, &c.) from 
Germany in the first half of this year amounted to 62,216 
tons. The corresponding exports in the corresponding 
period of 1892 were 73,270 tons. 


French Atlantic Telegraphy.— The French Transa‘ lantic 
(Pouyer-Quertier) Cable Company was worked at a loss 
of 9137. last year. The accumulated losses stood at the 
close of 1892 at 47,4667. The capital of the company is 
1,680,000/. in round figures, and the shares have received 
no dividend since 1885. There has been a struggle for 
the control of the undertaking between two groups, one 
French and the other American. The struggle has 
ended in a compromise, the Board now comprising 
members of both groups. 

Immigration into the United States.—The total number 
of immigrants into the United States in the first four 
months of this year was 145,299. The corresponding 
number in the corresponding period of 1892 was 188,599, 








It will be observed that the force of the immigration 
wave has sensibly slackened this year. 


Niagara Falls.—The Niagara Falls Tunnel and Power 
Company, which is to supply Buffalo with power from 
Niagara Falls, will be running its machinery early in the 
autumn. The initial tunnel will provide about 100,000 
horse- power. 


Japanese Coal for San Francisco.—It is stated that an 
American house has concluded a contract for 2,500,000 
tons of Japanese coal, to be delivered at San Francisco in 
the course of the next ten years. Hitherto the coal im- 
ported at San Francisco has been principally Australian. 


Population of Belgium.—At the close of last year Bel- 
gium had a population of 6,198,355. The number of in- 
habitants of the various Belgian provinces was as follows : 
Brabant, 1,136,827 ; Hainaut, 1,165,881; East Flanders, 
961,907; Liége, 778,724; West Flanders, 749,291; 
Antwerp, 726.233 ; Namur, 339,321; Limbourg, 225,000 ; 
and Luxembourg, 212,171. 

Spanish Railwzys.—The Spanish Government has 
granted a concession of a narrow gauge line from Zalla to 
Solares. The concession extends over a term of 99 years ; 
it is not accompanied by any subvention or guarantee of 
interest. 





MISCELLANEA. 
In July there were on the railways of the United States 
89 collisions, 87 derailments, and five other accidents, in 
which 58 persons were killed and 176 injured. 


Thirty-one miles of the New York Division of the 
Pennsylvania Railroad are now operated by automatic 
block signals of the Westinghouse electro-pneumatic type. 


We are requested to state that the visit of the Birming- 
ham Association of Students of the Institution of Civil 
Engineers arranged for October 4 to the Griff Collieries, 
Nuneaton, is postponed owing to the coal strike. 


The Stanley Show will take place in the Agricultural 
Hall from November 17 to 25. Besides cycles of all 
kinds, and objects related to them, it will comprise 
engines, tools, and appliances used by cycle makers in 
their business. 


The average rainfall for the whole year at Calcutta is 
64 in., but up to June 20 as much as 48 in. had fallen 
(against 12in. up tothesame date last year), and there has 
been much rain since. At Bombay 8 in. of rain fell in 
two hours on June 21, exceeding any fall previously known. 


A Reuter telegram from Victoria, British Columbia, 
dated September 19 says: ‘* The British cruiser Melpo- 
mene, which returned to this port from the south on 
Monday, steamed direct from Callao to Victoria, a dis- 
tance of over 5000 miles, in 22 days, without making a 
stop for coal. Officers of the Navy consider this a note- 
worthy achievement, which has seldom been paralleled 
and never surpassed.” 


The unemployed agitation in Chicago has resulted in 
the city taking + a part of the work on the drainage 
canal. Booths for the registration of applicants for 
work were opened on the Lake Front on September 3, 
and about 900 were registered on the first day. The 
work is to bedone through the intermediary of a firm of 
contractors, who will be paid for all disbursements, with 
15 per cent. in addition for supervision and plant. 


The Hungarian Minister of Commerce has announced 
a competition for the designs of two bridges, of 312 and 
331 metres span, over the Danube. A prize of 31,000 francs 
(1240/.) will be awarded to the design selected as best, and 
800/. to the second. Under certain conditions the de- 
signer will be offered the post of engineer to the works, 
Drawings must be sent in before January 31, 1894, anc 
further particulars can be obtained from any Austro- 
Hungarian consul. 


A universal exhibition will be held in the Palace of 
Arts and Manufactures at Madrid from April 1 to 
October 31, 1894. It will not be divided into nationalities, 
all goods of the same class being shown side by side. 
The charges for space will vary from 3/. per square metre 
(10% square feet) to 22. Special positions will be on a 
higher scale. Further information can be obtained from 
the Secretary, Palacio de la Industria y de las Artes, 
Madrid, and from the Translations Bureau, Newport- 
street, St. Martin’s-lane, London. 


H.M. Battleship Revenge will leave Palmer’s yard on 
the Tyne at about 1 o’clock p.m. on October 7. It is 
only 86 days since the sister ship Resolution was deli- 
vered. The Revenge has only been 2 years and 7 months 
in cor s‘ruction ; she was launched in 1 year and 8 months 
after her keel was laid. She has been completed in 11 
months from the date of launching. The Revenge has 
been built and engined entirely by Palmer’s Company, 
who not only built the ship and engines, but manufac- 
tured all the material of which she is constructed. 


It is proposed to distribute power from a fall on the 
River Aar at Wynau, Switzerland. There is some 2000 
horse-power available, and it is intended to use two 
media in its distribution, namely, compressed air for 
distances up to three miles, and electricity up to twelve 
miles. The high-tension current will be transmitted by 
naked copper conductors, carried on special insulators, 
at a pressure of 8000 volts. In the turbine-house at 
Wynau will be five compressors capable of furnishing 
2500 cubic metres of air per hour at eight atmospheres 
pressure, 


The Prussian Government has approved Messrs. 
Siemens and Halske’s project of an electric railroad in 
Berlin. It will comprise (1) an east and west line from 
the metropolitan station, just west of the Spree, to Char- 








lottenburg, entirely on viaduct; (2)aline from the Fried- 
richstrasse station in the heart of the city, southerly, and 
then westerly tothe Griinwald suburb. The first portion 
of this will be in tunnel, part of the rest on viaduct, and 
the strictly suburban portion at street level. (3) A viaduct 
line from the Friedrichstrasse station nertherly to 
Pankow, partly on viaduct, and partly on the surface. 
The gauge will be 4 ft. 84 in., and the height of the cars 
3.15 metres (10 ft. 4 in ). 


At the Nykroppa Iron Works, in Sweden, steel ingots 
are consolidated by pressure arising from centrifugal 
action. In the centre of the casting pit is an upright 
shaft carrying four arms, to each of e hich is jointed an 
ingot mould. The moulds are filled, and then the 
shaft is set in motion. As the speed increases the moulds 
gradually move from the vertical to the horizontal posi- 
tion, and a pressure is developed in the fluid metal equal 
to thirty times that due to the head in the first instance. 
This drives out the gases, and produces solid castings. The 
circumference of the circle described by the moulds is 
67 ft., and the velocity nearly 10,000 ft. per minute. The 
inventor of the process is Mr. L. Sebenius. 


From a paper read before the Congress of Architects 
at Chicago, it appears that in designing the woodwork 
for the buildings a fibre stress of 1200 lb. was allowed 
for white pine beams. A bearing stress of 300 Ib. 
per square inch was allowed in a direction perpendicular 
to the fibre, and of 800 lb. per square inch parallel to the 
fibre. The shearing stress with the grain was fixed at 
800 1b. In compression members 800 ib. per square inch 
was allowed, where the length of the pillar did not ex- 
ceen ten times its side, 600 lb. when the length was from 
10 to 35 times the side, and 400 lb. when the length ex- 
ceeded 35 times the side. In designing the iron roofs the 
limiting stress under the combined effects of wind load, 
dead load, and snow, was fixed at the high figure of 
30,000 lb. per square inch. The material used was steel 
having a tensile strength of from 66,000 lb. to 74,000 Ib. 
per square inch. 


The first test of the Holtzer projectiles of American 
manufacture tuok place at the Sandy Hook provinggrounds 
on September 5, with results even more favourable than 
were expected by the makers. Several days ago the 
Midvale Steel Company, of Philadelphia, owner of the 
right to manufacture Holtzer projectiles for all America, 
North and South, submitted 73 of its 8-in. shells to the 
Government for acceptance. Two out of the 73 were 
selected for testing. They were fired with a velocity 
of 1625 ft. per second at a 9-in. rolled, oil-tempered, 
and annealed steel =. Their velocity was calcu- 
lated to be just sufficient to send them through the 
plate and its oak backing. Both shells went through 
the plate without seriously cracking it, leaving a hole as 
clean as if made byapunch. The first shell went on 
through the sand-heap back of the plate and was lost in 
the scrub and sand. ‘The second was dug out of the sand, 
and delicate measurements showed that it had been 
‘‘upset slightly. ‘Ihe projectiles weighed 300 lb. each, 
and were 28.2in. long and 7.99in. in diameter. The 
powder charge was 100 Ib., and the pressure developed in 
the gun amounted to 23,460 lb. per square inch. 


According toa paper by Lieutenant Jacques, published 
in the Technology Quarterly, the simplest and most effeo- 
tive method of remedying the want of longitudinal 
strength in wire guns is to make use of Jong forged steel 
hoops. He poet out that the reduction of weight 
effected by the adoption of the wire system will necessi- 
tate improved means for taking up the recoil, and that 
the expression ‘‘ heavy ordnance” should, in view of the 
powers developed by the new explosives, be replaced by 
that of ‘‘high power ordnance.” When many of the 
objections to wire-wound guns were first raised, the same 
facilities did not exist for their construction. Nowadays 
all welding can be done by electricity ; weak spots can 
thus be avoided, and continuous winding easily effected. 
The advantages claimed for the wire system of construc- 
tion are: 1. That steel in small sections can be obtained 
that possesses greater strength than it is possible to 
get in any other form. 2. That each layer can be 
brought truly to its correct tension. 3. Flaws of manu- 
facture can be easily detected, and if not discovered are 
confined to that part in which they exist. 4. The parts 
of the gun are light, and can be more certainly and easily 
produced and assembled. 5. For their manufacture, ex- 
pensive and complicated plants are not needed. 


At the recent International Electric Congress at 
Chicago a new form of ‘‘ incandescent ” arc lamp was de- 
scribed by Mr. L. B. Marks, M.E. In this lamp the 
arc is inclosed in a small envelope of highly refractory 
glass. This envelope is closed at the top and bottom by 

lugs through which the carbons pass, a safety valve 

ing formed in one of the plugs to prevent any undue 
pressure obtaining inside the glass. Upon closing the 
circuit the oxygen inside is consumed and the gases 
brought to a very high temperature, at which they main- 
tain the carbon vapour issuing from the are. This vapour 
is deposited in the form of a thin coating on the internal 
surface of the glass. It is important that the glass 
os is as small as possible, under which condi- 
tions the heat usually dissipated in the air is conserved, 
and raises the temperature of the inclosed gases and carbon 
vapour. Under these conditions the are proper mes 
scarcely visible, but the entire contents of the chamber 
seem luminous, giving the appearance of a solid cylinder 
of light. Very pure carbons must be used, or the results 
are unsatisfactory. The rate of consumption of the 
carbons is, however, greatly reduced, the negative elec- 
trode in particular lasting a very long time. With this 
new lamp rather less of the total energy expended is 
returned as light than with the ordinary arc, but the 
efficiency far exceeds that of the glow lamp. 
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NOTICES OF MEETINGS. 


Tue Iron AND Street Institute.—Darlington Meeting (Sep- 
tember 26 to 29 inclusive). The following ly oes have been 
offered for reading, though not necessarily in the order given: 
1. ‘On the Manufacture of Basic Steel at Witkowitz,” by Mr. 
Paul Kupelwieser. 2. ‘‘On the Waste of Fuel, Past, Present, 
and Future, in Smelting Ores of Iron,” by Sir Lowthian Bell, 
Bart., F.R.S. (Past-President). 3. ‘*On Iron and Steel at the 
Chic»go World’s Fair,” by Mr. H. Bauerman, Assoc. M. Inst. C.E., 

.G.S. 4. ‘On Iron and Steel Wire, and the Development of its 
Manufacture,” by Mr. J. P. Bedson, Assoc. M. Inst. C.E. 5. “On 
the Sampling of Iron Ore,” by Mr. T. Clarkson, Wh. Sc., Assoc. 
M. Inst. C.E. 6. ‘‘On the Tudhoe Works of the Weardale Iron 
and Coal Company, Limited,” by Mr. H. W. Hollis. 7. ‘* On the 
Liithrig Coal Washing and Dry Separation Plant at the North 
Bitchburn Coal Company’s Randolph Pit,” by Mr. James I’Anson. 
8. ‘On Carbon in Iron,” by Professor Ledebur (Freiberg). 
9. “On Suggested Improvements in Connection with the Manu- 
facture of Steel Plates,” by Mr. William Muirhead. 10. ‘‘ On the 
Influence of the Rating of the Rupee on the World's Iron Trade,” 
by Professor Roberts-Austen, C.B., F.R.S. 11. ‘On the Last 
Twenty Years in the Cleveland Mining District,” by Mr. A. L. 
Steavenson. 12. ‘‘ On the Production of Wrought Iron in Small 
Blast Furnaces in India,” by Mr. T. Turner, Assoc. R.S.M.— Tues- 
day, September 26, 10 a.m., reception of the President, Council, 
and members of the Institute by the chairman, Mr. David e, 
and members of the Reception Committee. Reading and discus- 
sion of papers. 1.30 p.m., a special train will leave the Bank Top 
Station to visit the Tudhoe Steel and I-on Works of the Weardale 
Iron and Coal Company, Limited, Spennymoor. Alternative 
excursion, 1.50 p.m., a special train will leave the Bank Top Sta- 
tion to visit Messrs. Bell Brothers’ Lumpsey Ironstone Mine near 
Saltburn, where drilling by hydraulic turbine and petroleum 
engines may be seen in operation. 8.45 p.m., conversazione in 
the Central Hall, Darlington, by invitation of Mr. David Dale, 
chairman of the Reception Committee. — Wednesday, Sep- 
tember 27, 10 a.m., reading and discussion of papers. 1.30 p.m., 
ge train from Bank Top Station, calling at North-road Sta- 
tion, to Evenwood, to inspect the coal washing and screenin; 
plant now being erected on the Lithrig system at the Randolph 
Pit of the North Bitchburn Coal Company. 3.45 p.m., return to 
Darlington by special train, ee North-road Station, for 
visit to works of Darlington Forge Company and the Darlington 
Steel and Iron Company. Alternative excursion, 2 sas visit to 
the Darlington Forge Company’s Works.—Thursday, September 28, 
9.30 a.m., closing meeting at the Mechanics’ Institute. 10.40 a.m., 
special train from Bank Top Station to Consett, to visit the Con- 
sett Iron Works. 2p.m., luncheon by invitation of the Consett 
IronCompany. 4.30 p.m., return by special train via Durham, 
for visit to the Cathedral, Castle, &c.— Friday, September 29, 
10.30 a.m., drive to Raby Castle, the historical seat of Lord 
Barnard, where lunch will be 
Hall. Drive thence to Barnard 
Greta Bridge. 


—— in the Scarth Memorial 
astle, returning via Rokeby and 
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THE LOSS OF H.M.S. “ VICTORIA.” 


WE are still waiting to hear what steps the Ad- 
miralty intend to take for the purpose of trying to 
restore confidence in the fighting value of our first- 
class battleships, and to show that they are not 
all liable to the same sudden and unexpected fate 
as the Victoria, if they happen to be rammed or 
otherwise damaged in action. A committee has been 


9| promised—in qualified terms, it is true—for the 


purpose of investigating the reasons why the 
Victoria was sent to the bottom so speedily, whether 


370 
4 other ships of her class could be as easily disposed 


of, and whether any steps could be taken to im- 


0| prove their safety. This is urgently called for, and 


we trust that the appointment of a competent and 
independent committee of inquiry will not longer 
be delayed. 

The matter is very serious, and there can be no 
question as to the necessity of thoroughly investi- 
gating the points named, and of satisfying the 
public at home and abroad, if possible, that our 
first-class battleships are not so frail and untrust- 
worthy as the Victoria catastrophe is now causing 
many to think. The chief objection is, we 
imagine, that some of the officials have been so 
long trying to prove by argument and theory, in 
long papers and speeches, that Admiralty designs 
are above criticism, that they do not see why even 
such a matter as the loss of a flagship, with more 
than one-half of her crew, should cause the outside 
public any uneasiness with respect to the ships that 
are left. It would not be difficult to frame the 
sort of answer that would have been made by 
official orators to any one who might have been pre- 


sumptuous enough to predict beforehand that the 
Victoria could be sent to the bottom so easily as 
she was. The answer would have been ready, 
crushing, and complete, as based upon the official 
data and ideas. Yet, after all, when an accident 
happens, the ship immediately sinks. 

Great reticence and patience have been shown 
towards the Admiralty in this very serious matter. 
It has been felt that sufficient time should be 
allowed to enable them to ascertain all the par- 
ticulars of the Victoria disaster, and decide what 
course should be taken. There were exceptions to 
this course in the case of politicians who may have 
had their own purposes to serve in keeping their 
names before the public, and did not see why even 
this tragic affair should not furnish a means of 
doing it. Prominent among these were Lord 
George Hamilton, Lord Brassey, and Mr. Forwood, 
M.P., the last named having sent to an evening 
contemporary to illustrate his ideas of the cause of 
the catastrophe, a sketch of the construction of the 
Victoria, which was entirely incorrect and mis- 
leading, and showed plainly that Mr. Forwood did 
not know what the construction of the ship was. 

It is time now that others spoke out, and 
that those capable of judging should require 
to know how these ships are constructed, 
whether they can be made safer than they 
are against such a likely form of accident as 
ramming, or other under-water or water-line 
damage, and whether the officers in command 
know the best course to adopt in such an event. 
The necessity for this has been suggested forcibly 
several times by paragraphs in various provincial 
papers (and last week in a London society paper), 
which hint that it is not the present Director of 
Naval Construction who is to blame in the case of 
the Victoria, but the late Director, because the 
latter designed the ship. We do not like the look 
of these paragraphs. They indicate a knowledge 
of something wrong, and suggest a desire to shift 
responsibility. If there is to be any blame in the 
matter, it would surely be awarded to those really 
responsible for the catastrophe, and this responsi- 
bility should not be evaded in any way as is un- 
fortunately too often the case with inquiries of the 
highest public interest. The paragraphs in question 
are an argument in favour of an impartial inquiry. 
The Admiralty must know their duty in the 
matter, and we trust there will be no delay in ap- 
pointing a committee such as will satisfy the country 
that a thoroughly impartial and capable exami- 
nation of the state of our battleships, and of the 
steps best calculated to preserve them from the sad 
fate of the Victoria, will be made. 





MECHANICAL SCIENCE AT THE 
BRITISH ASSOOIATION. 

Tue recent Nottingham meeting of the British 
Association, of which we commence our report on 
another page, has on the whole been quite up to 
the average in regard to the success achieved. The 
weather has been, like all 1893 weather so far, 
unexceptionable from the pleasure-seeker s point of 
view, and the number of persons attending the 
meeting has been very fair, namely, 1661 of all 
classes. The hospitality of the warm-hearted 
Nottingham people has largely accounted for 
this success, and never have invitations been 
more freely given. It is, therefore, with much 
regret that we have to notice a partial failure in the 
section which chiefly interests us, namely, Section 
G, which is devoted to mechanical science. The 
attendance in that section has been lamentably 
small, and we think the reason is fairly obvious ; 
we will give one instance. As will be seen by our 
report, two papers were read on refuse destruction. 
It is a subject peculiarly suited to the meeting 
of the British Association, and a good discus- 
sion might have been anticipated. Doubtless 
many interested in the matter might have attended 
had they known it was coming forward, but 
no one beyond the officials had knowledge of 
the fact. A member largely interested in this 
question, and who had read a paper on it last year 
at the Edinburgh meeting, only learnt that it would 
be brought forward when the meeting commenced, 
and the fact that he spoke at all was due to the 
chance that he happened to be present. It is a 
fact that no one outside the official circle knows 
from day to day what subjects are to be con- 
sidered in the section. In the — the 
official journal is published, and in it is a list of 








papers, but that is quite too late to call any persons 
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from a distance. It is for this reason that the 
discussions in Section G are often so barren 
and perfunctory; and unless the procedure is 
altered, it really seems as if the section might 
as well be closed. Such a course would be 
much regretted, for Section G has legitimately a 
function which is filled by none of the purely 
engineering societies. We have the Mechanical 
Engineers, the Naval Architects, and the Iron 
and Steel Institute holding country meetings 
every year, but these all lack the catholicity 
which is the distinguishing feature of the 
British Association meetings. The interdepend- 
ence of the sciences is a point that requires no 
impressing in the present day. This was a point 
well brought out by Mr. Head in his presidential 
address. Engineering merges into metallurgy, 
metallurgy into chemistry ; geology touches it on 
one hand, mathematics are its guide and cor- 
rector, whilst physics are of its essence. Even 
biology holds a place in the consideration of 
the skilled engineer. It is evident, therefore, 
if engineering is to be practised as a science, and 
not simply as an empirical following of trial and 
error precedent, it is highly desirable that engi- 
neers should be able to meet the lights of the 
other sciences we have named; and no course 
that could be suygested offers a better means of 
doing this than the British Association meetings. 
Asa matter of fact, even in deserted Section G, 
there are yet gathered together men of eminence 
in the engineering world such as one sees at 
no other meetings, and their meeting must 
be productive of good; for instance, one can 
imagine the wide results that might flow from a 
chance conversation between Sir Benjamin Baker 
and Professor Roberts-Austen, and yet we do not 
know any other gathering of a like nature where 
such an interview would be likely to be brought 
about. 

It is the great virtue of the British Association 
that it throws men of science together once a year 
t» exchange ideas and widen knowledge. It will 
be distinctly a loss to engineering science if it fails 
to be represented in the Association. There is, how- 
ever, more wanted than the presence of a certain 
number of eminent men to make Section G prosper. 
Engineering science stands on a different platform 
t» the other departments of the Association, inas- 
much as it is 89 essentially practical—by which we 
mean it has so direct a connection with our indus- 
trial life—and its ramifications are so wide and 
various. A designer of destructors, to take a 
recent instance, will not sit out a week’s meetings 
to hear watchmaking machinery or germ separators 
described, whilst those interested in mechanism of 
the latter kind cannot be expected to throw much 
light on the former subject. At the meeting just 
closed a most instructive paper on watchmaking 
machinery was read by Mr. Hewitt, of the 
Lancashire Watch Factory. This undertaking 
represents the beginning of what, it may be 
hoped, will be the opening of a new era in 
a once important British industry that has 
almost left our shores. There are very many 
persons who would have been glad to have attended 
the meeting if only to hear and speak on this 
paper, and yet the » Mtns was of a most meagre 
nature, a few words from the Recorder of the 
section, who is an acknowledged authority on the 
subject, being practically the only result. Had 
notice of this paper been sent out to those likely 
to be interested in it, doubrless there would have 
been an accession of membership to the Associa- 
tion, and a really valuable discussion before the 
section. 

It is difficult to suggest a remedy for the defects 
we have referred to. Of course it is only the 
permanent officials of the section who can do the 
work required, and these all hold honorary 
posts. The three secretaries of the section do a 
great deal more work than most people would 
care to do gratuitously, and the thanks of the 
Association are abundantly due to them for 
their disinterested labours. Still, more is re- 
quired. What is wanted is an engineer, well 
acquainted with the course of progress in the engi- 
neering world, who will take care to spread abroad 
the programme of the section in quarters where the 
information is likely to bear fruit. It is not suffi- 


cient to carry on the ordinary business correspond- 
ence of the meeting, to hang diagrams on the walls, 
and to keep the minutes of the section ; initiative 
is also wanted ; forethought, and appreciation of 
what goes to make a really successful gathering. 





Who should fill this post it is difficult tosay. Men of 
business are too much occupied in their own special 
spheres; but probably amongst the younger of the 
engineering professors at our technical colleges—one 
of those previously engaged in the industrial world 
of engineering—there could be found the right 
person. I[t would be his duty to look out for 
subjects of interest as they arose, to make 
suggestions for papers, and to take care that 
the reading of those papers should be previously 
announced to all persons likely to take an interest 
in them ; in brief, he would perform for Section G 
the functions, in this respect, that have been so ad- 
mirably carried out by Mr. Forrest for the Institu- 
tion of Civil Engineers; and upon which, it may be 
said, the success of the meetings of the latter 
society is mainly founded. We think it probable 
that some one could be found who would be willing 
to take up the work without pay, a condition 
necessary to establishment of the post. 

The President of the Section, Mr. Jeremiah 
Head, in his inaugural address referred to the fact 
that the founders of the British Association doubt- 
less regarded the field of operations which they 
awarded to Section G as not less purely scientific 
than those allotted to other sections; but, as he 
stated, the practice of the Section has recently been 
to expend most of its time in the consideration 
of applications of mechanical science rather than 
of first principles. This is inevitable. Engineers 
must be practical, mechanical science must be 
applied science ; but the proper function of the 
section is to show how science can be applied, and 
to lift the engineer’s practice from the region of 
empiricism. Mr. Head says that mechanical science 
as studied by Watt was as free from commercial bias 
as chemical science studied by Faraday. It isa pro- 
position perhaps open to doubt, but, in any case, 
we cannot exclude the commercial influence from 
any engineering question, and all that Section G can 
do is to hold it in proper control. This is a point 
we have referred to in our report of the meeting, 
and we need not further enlarge upon it here; but 
the subject is one which should receive attention. 
No one could accuse Mr. Head of introducing a 
commercial bias into his address, and yet it was 
full of matters interesting in themselves. His com- 
parison of the natural physical powers of man with 
those of other animals, and the way in which they 
are supplemented by mechanical appliances, was ex- 
tremely suggestive, although we think in some 
details he had not brought his matter quite up to 
the present day. With a few corrections, how- 
ever, the 1893 address of Section G will afford a 
most interesting source of information upon a sub- 
ject not often dealt with. 





LONDON WATER SUPPLY. 

In view of the fact that Asiatic cholera seems at 
length to have gained a footing in this country, the 
report of the water examiner on the metropolitan 
water supply becomesof specialinterest. Theaverage 
amount supplied during themonth of July amounted 
to 199,563,488 gallons per day, or 37.10 gallons 
per head. Of this total 55.52 per cent. was taken 
from the Thames, 25.2 per cent. from the Lea, and 
the remainder from springs and wells, Under all 
ordinary circumstances the water supplied from 
the latter sources is above suspicion, as contami- 
nation of the water from a deep well is only likely 
to occur during construction ; and though it must 
be admitted that instances of such contamination 
are not by any means unknown, still the infection 
will usually only exist for a few weeks at the outside. 
In all such cases the pollution has, we believe, 
arisen from the almost criminal action of the work- 
men engaged on the construction works. A bad 
outbreak of typhoid at Croydon some years ago 
was, if we remember aright, traced to a workman 
engaged in sinking a well, and it has been suggested 
that the recent serious outbreak at Worthing was due 
to the workmen engaged in constructing the conduit 
tunnel, using the same as a privy. Apart from 
such accidental causes, which, as already stated, 
do not form permanent sources of contamination, 
deep-well water may be taken as practically pure. 
In the case of river water there is much greater 
likelihood of pollution, and many people are dis- 
posed to think that wherever possible, river water 
should not in any case be used for potable pur- 
poses. This is, however, an extreme view to take. 
There is no doubt whatever that rivers are in the 
long run self-purifying. Even raw sewage, as it 





comes from the main sewer, would probably prove 


perfectly potable if given a long enough run in the 
open air, though the length of time required for the 
purification might be very great, and the inter- 
mediate stages very objectionable. When turned 
into running water of about fifty times its own 
volume, however, the oxidation of ordinary sewage 
to a harmless condition takes place without any 
intermediate offensive stage, and it has been 
claimed that under such conditions the water is 
sufticiently pure for a town supply after a run of 
ten miles. This is, however, as much too opti- 
mistic a view to take as the former is too unfavour- 
able, and most people would prefer to have as 
little sewage mixed with their drinking water as 
is practically possible, but there nevertheless is 
every reason to believe that the admission of a 
small quantity of sewage to the upper waters of a 
river constitutes no serious danger to a town having 
the intakes for its water supply lower down, though it 
is certainly preferable that no such contamination 
should exist. That this is so is fortunate for 
London, as it must be absolutely impossible to 
completely exclude organic contamination from a 
river that flows through so thickly populated and 
so generally cultivated a country as the valley of 
the Thames above the companies’ intakes. There 
is nodoubt, however, that the Conservancy does an 
immense amount of good by the care it takes to re- 
duce the pollution toa minimum. The less sewage 
that passes into the river, the more quickly and 
thoroughly it is destroyed. If any considerable per- 
centage of unpurified sewage passes into a stream, a 
very much greater time in proportion to the amount 
present is required for the purification than when 
only traces of contamination enter the river. The 
experience of Hamburg last year was a striking in- 
stance of this fact, though probably if the water had 
been filtered the consequences of the pollution would 
have been much less serious. At the least, filters 
must remove a large proportion of the bacteria, 
and indeed experiment shows this to be the case ; 
further, if the filtration is intermittent, or if the 
filter is well supplied with oxygen by other means, 
there is strong evidence of an actual destruction of 
the bacteria. In London filtration has been the 
rule, and its efticiency is well shown by the low 
death-rate from zymotic diseases which the statistics 
show. As carried out by the companies, the report 
of the water examiner shows a reduction of the 
bacteria, on the average, to considerably under 
1doth of their number in the untreated water, and 
the organic matter is also largely reduced. In 
too many cases, however, the pure water from 
the companies’ mains is led into a cistern, 
often placed in a very inaccessible position, with 
the natural result that it is seldom properly 
cleaned, and from this dirty tank the inhabitants 
of the house draw their drinking supply. Con- 
sidering the number of these cisterns in use, it is 
surprising that more ill-health is not caused by 
them. The remedy for this is, of course, the adop- 
tion of constant service and an entire clearing 
away of the old cisterns. The area of constant 
supply in London is gradually extending, and in a 
few years’ time will doubtless be universal, but its 
full benefits will not be felt unless the old cisterns 
are thrown out at the same time. 

With these reforms completely finished there 
need be no fear of disease being spread by the 
water mains. The reports of the public examiner 
are uniformly favourable, the organic impurities in 
the water as supplied to the consumer ranging from 
.034 to .122 per 100,000 parts, and the bacteria 
numbering at the most 110 per cubic centimetre, 
and on the average not one-third of this. 

After the question of quality, and equally im- 
portant with it, is that of quantity, and on this 
head the report of the recent Royal Commission— 
a report with which we shall deal at lergth on an 
early occasion—is very reassuring. The average 
amount drawn from the Thames during July last was 
110,401,357 gallons, and this quantity can, accord- 
ing to the report of the Commission, be increased 
to 300,000,000 gallons per day, if necessary, with- 
out reducing the flow over Teddington Weir below 
1000 million gallons per day, and without taking in 
any objectionable part of the flood water. The 
means suggested for securing this increase are the 
construction of storage reservoirs in the valley of 
the Thames, at no great distance above the present 
intakes of the companies; indeed, the minimum 
dry weather flow at Teddington would, under these 
conditions, be, in all probability, actually greater 
after the works thus suggested have been carried 








out than it is at present. A great advantage of 
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this plan for the improvement of the London! 
supply is the fact that it can be carried out bit by 
bit, keeping pace with the growth of the popula- 
tion, whereas any scheme for the construction of a 
reservoir amongst the Welsh or Cumberland moun- 
tains, as has been suggested by others, must be 
designed and the works carried out, not for the 
needs of the metropolis as it at present exists, but for 
its anticipated future wants. About the only part of 
the work which could be constructed for present 
needs and subsequently enlarged in such a case would 
be the conduit from the reservoir to the town. As 
regards the Lea valley, about 50,000,000 gallons per 
day are now taken from this river. According to 
the Commission, this might be doubled by treating 
it in the same way as they suggest for the Thames. 
From springs and wells about 39,000,000 gallons 
are now taken, but, according to the report, 
40,000,000 gallons more might be obtained from 
wells in the Lea valley, and 45,000,000 gallons 
more from the south side of the Thames. Thus 
altogether there is in the immediate neighbourhood 
of London 425,000,000 gallons per day of first-class 
water readily available, which would suffice fora 
population of upwards of 12,000,000 at the present 
rate of supply. Ifa still larger supply is wanted at 
any future date, it is suggested that it should be 
sought in the valley of the Medway. 





ELEOTRIC FORGING. 

Tue method of using the electric current for the 
urposes of forging devised by Mr. George D. 
urton, of Boston, Massachusetts, is among the 

greater attractions of the Electricity Building at 
the Columbian Exposition. Not only ordinary 
sightseers, but engineers and technical people, 
throng round these daily-given illustrations of the 
adaptibility of electric power to welding and forg- 
ing operations ; and they marvel as they go away 
after having seen thick bars of iron and steel 
heated up to redness, and even to whiteness, in a 
few minutes. The metal-holders which clamp 
these bars are movable in order to admit rods of 
varying lengths ; they are, moreover, so arranged 
as to allow of two or more bars being heated at the 
same time. No one could fail to be impressed 
with the efficiency of the plant on seeing three bars 
of iron 4 ft. long and 1 in. by 4 in. in cross section 
raised up to forging heat in the space of four 
minutes. Not less indicative of the care with 
which all the electrical and mechanical details have 
been thought out was the raising up to a working 
heat in eight minutes of three bars of steel, each 
3 ft. long and 1 in. square. 

The experiments are not confined to iron and 
steel, but are extended to brass and copper, and 
are made to include not only welding and forging, 
but also brazing, hardening, and tempering. 

The metal is heated not only at the surface, but 
uniformly and simultaneously throughout its mass. 
It has been ascertained that electrically heated bars 
retain their heat considerably longer than when the 
customary forge is used. This isa valuable advan- 
tage, as it largely dispenses with reheating while 
working the metal into the desired shape. Plates, as 
well as bars, can also be heated and drop or press 
forged with one heat, while bars of any shape can 
be heated their entire length, and the blank forged 
and cut off before being cooled. These instances 
show that the capacity for work of the machines 
used, and the processes which may be carried on, 
are as varied as they are extensive. 

The electric plant consists of an exciting machine, 
an alternating-current dynamo, and a transformer. 
The dynamo generates a current of high voltage and 
small amperage. The function of the transformer 
is to deliver a current for heating purposes of low 
electromotive force and high ampérage. It is ob- 
vious that the condition changes somewhat with the 
electrical conducting power of the bar. According 
as its temperature rises, the difficulty of forcing a 
current through it also increases. To meet this 
gradually augmenting difficulty, the electromotive 
force must also rise by successive increments. In 
its turn, this implies a piece of mechanism or some 
regulating device which will be automatic in its 
action, and which will modify the current and the 
electromotive force as required by the varying re- 
sistance of the bar. 

It was quite natural to think of a rheostat or wire 
resistance to act as governor to such a complicated 
piece of electric machinery ; but then came the 
question as to where such a rheostat should be 





placed. If inserted between the dynamo and the 





transformer, or between the exciting machine and 
the dynamo, it will lower the voltage on account of 
its additional resistance, and will thereby operate 
against the requirements of the process to be per- 
formed. Besides this drawback, its resistance goes 
on rising with its temperature, so that it is evident 
a resistance coil so placed cannot be used to con- 
trol the electrical conditions of the case. It is also 
found to be incapable of acting as a reliable governor 
if placed in the secondary circuit of the trans- 
former. Its place, therefore, is in the shunt-wound 
circuit of the exciting machine, where it will 
energise the field coils of the generator exactly in 
proportion to the amount of energy called for by 
the bars to be heated. It is obvious that this regu- 
lating resistance does not act as an obstruction to 
the useful current ; it controls the magnetic field 
of the alternator, so that when a small amount of 
heat is needed, only a correspondingly small 
amount of electric power is generated ; when there 
is no bar to be heated, only just sufficient power is 
developed to overcome the passive resistances of 
the apparatus. We are assured that the arrange- 
ment adopted works satisfactorily in practice, and 
thereby tends to render economical all the pro- 
cesses involved in electrical forging. 

To further insure economy of working, the con- 
ductors used to convey the current from the trans- 
former to the various forges in a large factory are 
copper rods 3 in. in diameter. These are capable 
of carrying the dense current produced by a gene- 
rator of 100 horse-power. The voltage and am- 
pérage delivered to the metal-holders by these con- 
ductors will vary with the bars inserted from 4 to 
30 volts, and from 6000 to 10,000 ampéres. 

Electric forging is economical, not only because 
the current is applied just as long as needed, but 
also because its energy 1s expended wholly on the 
piece of metal, or concentrated on the part of the 
bar, which may at any moment be in process of 
operation. In a forge-fire there is evidently a 
great waste of heat-energy. Besides the above, there 
are other economical considerations in favour of the 
electric process. Among these we may mention— 

1, That no gases are introduced into the metal 
while heating. 

2. That the heat is abundant, and is supplied 
uniformly throughout the mass. 

3. That the temperature can be regulated to any 
desired degree from that of the room up to that of 
fusion, and also that it can be held at any desired 
point as long as needed. 

4, That the bar is always in sight, and overheat- 
ing can easily be avoided. 

5. That many processes may be carried out at 
one heating, which in ordinary forging would re- 
quire three or four heats. 

6. That more floor space can be utilised, on 
account of the small size of plant necessary to 
perform the same work. 

7. That the temperature of the workshop is not 
affected by the electrical operations carried on. 

8. That instead of having to carry fuel to many 
fires and remove ashes, there is but one fire to 
maintain, viz., that under the boiler; also that 
there is no waste of heat by radiation, as in the 
ordinary forge. 

The plant constructed by the Electric Forging 
Company, Boston, varies with the extent of the 
installation. Some machines are built which 
develop 30 horse-power, others 500 horse-power. 
It may be useful to point out that a given machine 
will meet all the requirements within its capacity by 
simply changing the size of the metal-holders, so as 
to suit the bars of different lengths andshapes. It 
will also be noticed that as the current employed is 
of low pressure, all danger from shock is entirely 
removed. 

The economical aspects of the question have 
been studied by Mr. George L. Harvey, a well- 
known engineer of Chicago, and his report shows 
that, when all conditions are equal, the electrical 
method of forging metals is considerably the cheaper. 

Much credit is undoubtedly due to Mr. Burton 
for having so successfully dealt with the many 
difficulties of this intricate electrical problem. 
The details of his work show him to be a sound 
electrician and expart engineer, and the results 
obtained augur well for the future of this new 
industrial application of the energy of the electric 
current. It is interesting in this connection to re- 
call the admirable exhibit of electric welding made 
by the Thomson-Houston Company, at the Paris 
Exhibition of 1889, and to note the progress that 
has been made in four years. 





THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CorREsPONDENnT. ) 
(Continued from page 324.) 

THE next day marked the final session of 
both these sections. The first paper was by 
Mr. Eckley B. Coxe, President of the Mechanical 
Engineers ; it was entitled ‘‘ A Furnace with 
Automatic Stoker and Travelling Grate especially 
Adapted to Burn the Small Anthracites.” The 
grate designed by Mr. Coxe has transverse bars 
with corrugated faces, attached to a chain belt 
travelling across the furnace, one end of the return 
side of the grate being depressed to dip into a water 
tank for the ashes. ‘The author stated, speaking of 
the possibility of burning anthracite dust, that he 
had no doubt that dust could be successfully 
burned, but the difficulty Jay in obtaining anthra- 
cite dust. Only avery small percentage is obtained 
from culm heaps, and he doubted whether dust 
could be prepared for anything likeareasonable cost. 
It was further shown that the ordinary dust is un- 
usually rich in ash ; indeed, a case was noted where 
the dust was sufficiently argillaceous to yield good 
firebrick. 

Mr. H. Le Chatelier presented ‘‘ Tests of 
Hydraulic Materials,” and noted that while great 
advantages have been derived from the complete 
investigations and tests made, the growing multi- 
plicity and complexity of the proposed tests render 
them impracticable outside of laboratories, and 
lead to a restricted instead of an increased ‘use of 
such tests. The paper was prepared for the pur- 
pose of enlarging the use of methods of testing by 
opposing their abuse. The following tests were 
recommended : 1. Fineness of grinding, according 
to the residue from a sieve of 5850 meshes per 
square inch. 2. Resistance to crushing of cubes 
2.8 in. or cylinders lin. in height and diameter, 
composed of one cement and two sand. 3. Invari- 
ability of volume in boiling water. 4. Rapidity of 
setting of mortar, one cement to two sand. 5. For 
the detection of aluminates, to foretell the stability 
of cement in air or sea water. 

In regard to a paper of C. A. Stetefeldt, of 
Oakland, Cal., entitled ‘‘ Consumption of Fuel in 
Taylor Gas Producer Plant,” it may be said briefly 
it was a comparison of statistics between the 
Marsac mill and a gas producer plant at Aspen, 
Colorado. 

In both mills a Stetefeldt furnace is used for 
roasting ; but the Marsac mill has the old-fashioned 
revolving dryers, while at Aspen shelf dryers are 
at hand. At Aspen, separate Taylor producers are 
provided for the Stetefeldt furnace and the shelf 
dryers ; at the Marsac mill one 7-ft. producer sup- 
plies gas to both the furnace and the dryers. 
Hence, in the latter case, the quantity of coal con- 
sumed for each apparatus can only be estimated, 
based upon the relative consumption of wood before 
gas was introduced. According to Mr. Wilson's 
statement, the relative consumption of wood in the 
Stetefeldt furnace and the revolving dryers was as 
3 to 2. 

In the year 1892 the Marsac mill put through 
the dryers and the Stetefeldt furnace the following 
quantities of ore and salt (approximate dry weights): 
Ore, 22,800 tons; salt, 2262 tons. There were 
consumed in the Taylor producer 2714 tons of Rock 
Springs coal. We may thus make the comparative 
estimate as follows : 





Marsac. Aspen. Difference, 
: lb. Ib. lb. 
Drying ore and salt 86.63 72.22 14.41 
ting ore 142.40 117.44 24 96 
Totals 229.03 189.66 39.37 


The coals consumed at the Aspen and Marsac 
mills have nearly the same calorific value, as is 
shown by the analysis. 

The Aspen ore contains 6.15 per cent. moisture, 
and the salt 1.0 per cent. Accurate statistics 
regarding moisture in the ore reduced at the 
Marsac mill are entirely wanting, but the shipping 
ore contained 8.4 per cent. during 1892 ; and it is 
probable that the milling ore runs about the same 
as the Aspen. 

A considerable difference exists regarding the 
contents of sulphur in the ores treated, Aspen ore 
containing 8.1 per cent., and Marsac ore much less. 
An analysis of an average battery sample for 1891 
gave only 0.7 per cent. of sulphur for Marsac ore. 
For the output of 1892 no sulphur determination 
has been made, butsince the ore of 1892 came from 
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the lower levels of the Daly mine, it is fair to 
assume that the percentage of sulphur was some- 
what higher. The percentage of sulphur is slightly 


increased by adding pulverised sulphur to the | 


The low consumption of fuel at Aspen for the 


| chloridising roasting of silver ores is phenomenal 
|in metallurgical history. 


In conclusion, the writer would observe that Mr. 


battery pulp before roasting. This, however, is! Morse, at Aspen, experienced the same difficulty 


not alwaysdone. During 1892, Mr. Lamb says, 


in running the Taylor gas producers with coal leay- 


the average consumption of sulphur in this way per ing light and infusible ashes (using Sunshine coal 


ton of ore was only 3.72 lb. 
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alone) as was found in starting the producer at the 
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The number of tons of ore roasted in twenty-four 
hours also plays an important part: in the consump- 
tion of fuel, an increased output requiring less 
coal in proportion. The Marsac furnace roasted 
from 60 to 70 tons of ore in twenty-four hours, 
while at Aspen as much as 90 tons was put through. 

That the shelf-dryers are more economical in 
fuel than the revolving dryers is self-evident. The 
ore remains longer in its passage through the 
former, and the latter lose a large amount of heat 
by radiation. 

All these facts help to explain the difference in 
the consumption of fuel in the two plants. 





Marsac mill with coal mined at Coalville, Utah. 
For this reason the Marsac producer is supplied 
with the dearer Rock Springs coal. 

The next paper was ‘‘ A Bessemer Blowing 
Engine,” by Julian Kennedy, of Pittsburg. 

In respect to Mr. Kennedy’s paper, which was 
of great value owing to the author’s experience, 
together with his ability, the appended extract 
may ~ of interest, which follows his discussion 
of other blowing engines : 

‘* Figs. 1 and 2 are the plan and elevation, and 
Fig. 3 is the diagram of air valves and valve gear 
of a compound horizontal blowing engine, now 
being constructed by the well-known builders, the 
E. P. Allis Company, for the Ohio Steel Company. 
The engine is a Reynolds-Corliss cross-compound ; 
steam cylinders, 40 in. and 78 in.; air cylinders, 
60 in.; stroke, 60 in., with reheater in intermediate 
receiver, and is provided with an independent con- 
denser. In general design this engine, as will be 
seen at a glance, is very similar to the large quad- 
ruple-expansion engine by the same builders to be 
seen at the Exposition. The air cylinders are so 
arranged as to draw the air through pipes, which 
project above the roof of the building, and to dis- 
charge it below the cylinders. The inlet valve is a 
plain rotary valve held to its seat by the blast pres- 
sure, which is admitted to the back of the valve by 
a port from the discharge chamber, and is driven 
from a wrist plate. The outlet valve, as will be 
noticed, is a triple-ported valve, which is closed at 
the proper time by the wrist plate. 


‘The connection between wrist plate and valve 
is made by a telescopic extensible rod, which pushes 
the valve shut, but permits the wrist plate to 
reverse its motion without pulling the valve open. 
To the valve lever is attached a vacuum pot, which 
tends to pull the valve open. When the valve has 
been closed it is gripped by the receiver pressure 
acting on the back, holding it against the seat, and 
remains stationary during the return stroke of the 
piston, and also while the piston advances toward it 
again, until it has compressed the air in the cylinder 
to nearly the same pressure as in the receiver, at 
which time the pressure on the back of the valve 
becomes so nearly balanced that the vacuum pot 
can move the valve, which is then quickly thrown 
open. The telescopic connecting-rod is so con- 
structed that a small dash-pot is formed at the 
bottom of the tube, to avoid shock should the 
plunger strike the bottom while the valve is open 
or when the closing motion begins. It will be ob- 
served that no trip or releasing gear of any kind is 
used with these valves, the holding and releasing 
being done by friction, controlled in the simplest 
possible manner by the air pressure in receiver and 
cylinder. The outlet valves are also held against 
their seats by long flat springs bearing in the centre 
on the back of the valve and at ends on blocks 
set in pockets at end of the valve. It will be seen 
from the drawings that these blocks have a clearance 
of 4 in. at the bottom, so that if for any cause the 
valve should be prevented from opening at the 
proper time, it will be only forced back from the 
seat, the opening of 4 in. being sutlicient to allow 
the engine to run at full speed with wrist plate and 
vacuum pot disconnected from outlet valves. This 
valve gear is extremely simple, and practical tests 
have shown it to work admirably. This engine is 
intended to run at a speed of 60 turns per minute 
if necessary. 

‘*In conclusion, the tendency in designing 
blowing engines seems to be in the following direc- 
tions : 

‘1, Compounding. 

‘2, Obtaining valve gear which will give liberal 
openings at both inlet and outlet, and which can 
be operated at a fairly rapid speed. 

‘“‘The latter advantage can probably be best 
secured by the use of metal valves operated as far 
as possible positively, which will also do away with 
the vexation due to the use of leather, gum, and 
other short-lived materials.” 

This paper received considerable discussion, Mr. 
F. W. Gordon, of Philadelphia, claiming that 
while there was no objection to the use of cross- 
compound blowing engines, yet their use should be 
confined to furnaces which can utilise the full heat 
of the waste gases. 

Where the gases are only for furnace use, simple 
engines are preferable, being less expensive and 
with fewer parts. He cited three engines designed 
by him to furnish blast for two furnaces making 
250 tons per day, and using 75 per cent. anthracite 
and 85 per cent. magnetic ores; the engines are 
— to blow to 20 lb. pressure per square 
inch. 

He preferred for blast furnaces the single to the 
coupled engine, and described one of his design as 
follows : 

‘Our inlet valve is double-ported and placed 
inside the cylinder, whereby it works under less 
constant pressure and has less motion, while the 
increase of clearance is but one-half of 1 per cent. 
These valves have each 452 square inches area, 
which for the limited piston speed of 360 ft. is 
ample. The outlet valve openings in head are 6 in. 
in diameter, and there are 36 in all—18 in each 
end. The valves are very light, of phosphor 
bronze, have flat seats and slide on fixed stems. 
The valve’s centre of gravity is in the line of the 
seat to avoid a tendency to cant. The end of the 
stem is a collar 2? in. in diameter, forming a piston 
fitted to a chamber in the valve. .This acts as an 
air cushion and saves the valve seat and the noise of 
rapid closing. Loose leather collars, between which 
the air always exists, form the cushion for the 
opening movement. When compared to the usual 
area of air-compressor engines, these will appear 
excessive. 

‘* Horizontal blowing engines have long since 
been out of date. You will note that our engine 
has a tail-end bearing. The piston rod is 74 in. 
in diameter, which, with its own weight and the 
weight of the blast piston, has a deflection of 
in. The slipper referred to and the full-width 





ull ring of the steam piston have to carry this, 
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The stuffing-boxes are made to accommodate the 
spring of the rod. The blast piston is turned } 
smaller than the cylinder, and the brass segmental 
rings only touch the cylinder. We think, with 
these plans well carried out, there can be no further 
objection to the blowing horizontal engine than to 
the horizontal engine so extensively used, and it 
has the same advantages.” 


(To be continued.) 








NOTES. 
Tue FrasH Point oF PETROLEUM. 


In a paper recently read before the Society of 
Chemical Industry, Mr. D. R. Steuart raises objec- 
tions to the low flashing point of lamp oils, as fixed 
by the Government regulations. According to 
these, the flash point must not be below 73 deg. 
Fahr., as shown by the close test, but Mr. Steuart 
would raise it to at least 100 deg. Fahr., which was 
the maximum flash point permitted under the old 
open test. Mr. Steuart points out that summer 
temperatures frequently exceed 73 deg., and argues 
that under such circumstances there is an explo- 
sive mixture over the oil in the reservoir of all 
lamps burning low-flashing oils. Practically all 
the lamp accidents have, he finds, occurred with 
low-flashing oils. Of twenty-eight lamp explo- 
sions examined into by Professor Abel and Mr. 
Redwood, the flashing point in all cases was above 
the legal limit, and in half the cases more than 
10 deg. above, but in only one case had the oila 
high flash point, and in this case the lamp was 
purposely designed in such a way that the oil in 
the reservoir was heated by conduction from the 
burner, with a view to making the oil burn 
better. Arguing from this, Mr. Steuart holds that 
the risk of explosion would be greatly reduced by 
the adoption of a higher flash test, and this is doubt- 
less true. It remains to be seen, however, if the 
game is worth the candle. Considering the thou- 
sands of lamps used, often by very ignorant and 
careless people, the percentage of explosions must 
certainly be extremely small, and to our mind 
this fact shows that the Government requirements 
are in practice amply sufficient, and that no ad- 
equate ground has yet been shown for further legis- 
lative interference with a great industry. No case 
for such interference can be made out by laboratory 
experiments as conducted by Mr. Steuart. By 
means of experiments on lamps he found that under 
certain conditions the temperature of the oil may 
exceed the flash point, though actually this was not 
reached in any of his experiments, the outside 
temperature being low. Under these conditions an 
explosive gas is given off from the surface of the 
oil ; but experience seems to show that in practice 
the explosion does not take place save under very 
exceptional circumstances, and hence the laboratory 
experiments go for nothing. If Mr. Steuart wants 
the flash point raised, the proper way of going to 
work is by showing that these lamp accidents are 
much more frequent than is generally supposed, 
and even then it would be a moot point as to whether 
the change should not be made in the lamp rather 
than in the oil, as there is no question but that 
even naphtha can be burnei safely in properly 
constructed lamps. In all such cases a middle 
course should be steered. Absolute safety may 
be bought too dearly. 


Tue Design oF BrIpGE SUPERSTRUCTURES. 


In a paper to the Association of Civil Engineers, 
Cornell University, Mr. Geo. S. Morrison, the 
designer of the Memphis Bridge, has dealt with the 
question of bridge superstructure. American prac- 
tice in bridges, he said, became established about 
fifteen years ago. Cast iron then disappeared from 
the bridges, and the practical importance of stiff- 
ness, rather than the theoretical advantage of 
determinateness of the stress, was recognised. The 
top chords and the floor connections are accordingly 
made now with riveted joints, and the noisy rattle, 
common in American bridges twenty years ago, is 
seldom heard at the present day. Plate girders are 
used up to 100 ft. or more, and may, in the future, 
be adopted for still longer spans. For longer spans 
pin-connected trusses, but very different in all other 
details from the American pin-connected bridges 
of twenty years ago, are the general practice. The 
superstructure of such trusses should be as com- 
plete as possible in itself. In deck bridges the two 
trusses may be braced together for the full depth 
of the truss, but in trough bridges this cannot be 





done. Nearly the same results may, however, be 
got by bracing, making the bracing between oppo- 
site verticals as deep as possible, and using a deep 
rigid connection between the floor beams and these 
verticals. This is as necessary near the ends of 
the span as elsewhere, and though with inclined 
end trusses this is difficult, still it can be done by 
using a stiff portal overhead, and making a rigid con- 
nection between the inclined posts and the end floor 
beam. The old practice of omitting this beam and 
allowing the end stringers to rest direct on the 
masonry was bad. In light bridges the bottom 
chords might easily be put in compression by over- 
straining the laterals, and hence in such bridges 
the bottom chords should be rigid for their whole 
length, and in other cases the end panels at least 
should be stiff. The practice of using a thin wall- 
plate of wrought iron or steel was bad, and ex- 
pansion rollers were often made too small in 
diameter. His own practice was to use in the first 
place a heavy cast-iron wall-plate. Above this 
came a stout plate of wrought iron, to which were 
riveted a series of steel rails. After riveting, the 
tops of the rails were planed smooth and level to 
form a bed for the rollers. By this construction 
the rollers were not clogged with dust, as any that 
collected fell between the rails, whence it could be 
swept out periodically. The rollers were segmental, 
12 in. in diameter, and spaced at 6-in. centres. 
Above them came a cast-steel bearing plate, and 
then a rocker plate, which was a steel forging, 
having two cylindrical surfaces at right angles to one 
another, one of which took the load of the truss 
from the upper bearing plate fixed to the end of 
the truss, whilst the other transferred it to the 
bearing plate immediately over the rollers. This 
construction insured a distribution of load even if 
the bottom bearing plate were not quite level. With 
respect to the system of single triangulation, as 
compared with doubie triangulation, Mr. Morrison 
holds that for moderate spans the former is best, 
as there is then no doubt as to the distribution of 
the stresses. In the case of large spans, however, 
the connections become clumsy, and the double 
system of triangulation is to be preferred. In that 
case the members of one system of triangulation 
can be used to stiffen the other system. The use 
of curved or broken upper chords is objected to by 
Mr. Morrison, although it saves weight. With this, 
only the single system of triangulation can be 
adopted, or the web strains become indeterminate 
at the points where the lines of the chord change. 
The web is very much lightened, but counters are 
required through nearly the whole span, and the 
distortion of the span is greater than when 
straight chords are used. As regards cantilever 
bridges, they had advantages where the fixing of 
false work was difficult or impracticable, but though 
the main span was lighter than an ordinary main 
span of the same length, this saving of weight was 
made up for by the additional metal required in 
the anchorages and outside the limits of the main 
span. 








THE LAUNDRY EXHIBITION. 

NATURALLY only a small proportion of the objects 
now on view at the Laundry Exhibition at the Agricul- 
tural Hall are of interest to engineers, but there are 
nevertheless several exhibits of importance, and these 
we propose to briefly describe. The principal novelty 
is without doubt the Williams engine which is ex- 
hibited by Messrs. Glover and Hobson, engineers, of 
St. James’s-road, Old Kent-road, London, S.E. 
This engine is remarkable in the entire absence of 
valves, the steam distribution being effected by the 
pistons themselves. There are two of these pistons 
mounted on a single rod, and working in two single- 
acting cylinders placed opposite pa other. Near 
the middle of the piston-rod is keyed a combined 
crankpin and connecting-rod. The connecting rod is 
solid with the piston, and carries the crankpin, which is 
spherical, at its opposite end. This pinfits intoa spheri- 
cal bearing in the crank, which revolves in a closed 
chamber, arranged between thecylinders. It will be 
obvious that if the crank rotates under these condi- 
tions the pistons must twist in their cylinders to allow 
of the motion taking place, and this is what actually 
occurs. This twisting motion brings ports formed in 
the piston opposite the steam and exhaust ports of the 
cylinder, and the steam distribution is thus effected. 
Diagrams show that the steam line is remarkably well 
maintained, the cut-off sharp, and the expansion curve 
well formed. The exhaust and compression lines are 
equally good. Special attention has been paid to the 
lubrication of the engines. The crank, with its pin, 
rotates in an oil chamber formed between the cy- 
linders, and equally efficient means are adopted for 


the lubrication of the main bearings. The cylinders 
are lubricated in part by the splash of the oil from the 
oil chamber, but a sight-feed lubricator is also fitted 
on the steam pipe. We should add that the pistons 
work without packing rings, being ground a dead true 
fit for the cylinders, which are reamed parallel. Owing 
to the peculiar twisting motion of the pistons, the rub- 
bing surfaces soon acquire a hard black glaze which 
seems to entirely resist wear, and no leakage can, we are 
informed, be detected — the piston of an engine 
which has been at work four and a half years. The 
engine is built both simple and compound, that shown 
at the exhibition being of the simple type, with hori- 
zontal cylinders 64 in, in diameter by 4 in. stroke. 
With 80 lb. steam pressure it indicates 16 horse- 
power, and with 120 lb. steam pressure 25 horse- 

wer, the speed being 420 revolutions per minute. 

ough taking steam through a steam pipe 90 ft. long, 
containing seven bends, no thumping could be de- 
tected in the engine, which ran with an entire 
absence of noise and vibration. The space occupied 
by it is 3 ft. 3 in. by 3 ft. 9 in. by 2 ft. 3 in. high, and 
it weighs 11 cwt. With a compound engine of 5 
indicated horse-power, pair ss. 9 on the same prin- 
ciple, it is asserted that an indicated horse-power was 
obtained for 30 lb. of steam, as deduced from feed 
measurements. A comparison of the brake and indi- 
cated horse-power showed a mechanical efficiency of 
over 93 per cent. These results are certainly remark- 
able when the size of the engine is taken into account. 
The best of the engines of a similar size tried at the 
Plymouth Show of the Royal Agricultural Society 
took 42.03 lb. of water per brake horse-power, whilst 
others took upwards of 80 Ib. 

The Campbell Gas Engine Company, of Halifax, 
in addition to a number of their well-known gas 
engines, show a 3 horse-power nominal oil engine of 
novel design. In this engine the oil (ordinary lighting 
oil) is contained in a reservoir fixed slightly 
above the vaporiser, to which it flows by gravity, 
and is there gasified. This vaporiser is heated by 
a lJamp which also maintains the temperature 
of the ignition tube. The admission valve, of the 
pot-lid type, is automatic in its action, opening 
inwards towards the cylinder as the piston of the 
latter makes its suction stroke. At the same time as 
the gas is thus drawn into the cylinder, air is also 
drawn in through air passages formed above the valve. 
On the compression stroke this valve closes, allowing 
the compression to take place. The exhaust valve is 
worked by a tappet, and the speed of the engine is 
regulated by arranging the governor so that when 
the speed exceeds its proper limit this valve is pre- 
vented from closing. The consequence is the piston, 
in its suction stroke, does not create a sufficiently high 
vacuum to open the admission valve, and a charge 
is thus missed. As will be seen, this engine has 
neither air pump nor oil pump, and only one mecha- 
nically operated valve. Messrs. Crossley Brothers, of 
Manchester, exhibit two of their high-speed gas engines 
specially designed for electric lighting. The engines 
run at 250 revolutions per minute, and are shown 
driving a couple of dynamos by means of belts. They 
appeared to run remarkably steadily, no signs of flicker- 
ing being observable in the lamps run from the 
dynamos. A third engine of their ordinary low-speed 
type is also exhibited. 

Messrs. L. Hugh Bristowe and Co., of Albany-build- 
ings, 47, Victoria-street, exhibit the Riddell patent 
mechanical filter. This consists essentially of a metal 
receiver containing the sand by which the filtration 
is effected. The water to be filtered is introduced 
above the sand, and distributed by a number of radial 
arms. After D pry « through the sand, the filtered 
water flows off at the bottom into the clean water 
pipe. The special feature about the filter is the 
arrangement for cleaning the sand. To this end an 
hydraulic cylinder is titted above the filter, contaizing 
a piston, the rod of which passes into the filter and 
carries at its end a number of radial arms. In the 
operation of cleaning, the supply of dirty water is cut 
off, an outlet from the filter to the sewer opened, and 
clean water forced in at the bottom of the filter, 
where it boils up through the sand, and out to the 
sewer through the escape Pipe already mentioned. At 
the same time the radial rods carried on the end of the 
piston of the hydraulic cylinder are worked up and 
down through the sand, by admitting water pressure 
alternately above and on the piston. This 
thoroughly stirs up the sand and greatly facilitates the 
cleansing of the filter. 





Tue Execrric Lieut at New York.—The net earnings 
of the Edison Electric Illuminating Company of New York 
in the first half of this year amounted to 282,302 dols., as 
compared with 225,566 dols. in the corresponding period 
of 1892, and 152,301 dols. in the corresponding period of 
1891. The number of incandescent lamps in operation at 
the close of June, 1893, was 75,504, as compared with 
56,704 at the close of June, 1892, and 50,615 at the close 
of June, 1891. The number of arc lamps in operation at 
the close of June, 1893, was 2008, as compa’ with 1153 


at the close of June, 1892, and 313 at the close of June, 





1891, 
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NOTES FROM THE UNITED STATES. 
; New York, September 13. 

Tue difficulty throughout the United States is 
almost entirely in the scarcity of currency. Slight 
gains are noticeable in eastern financial centres, and 
money is moving somewhat more freely in business 
circles. A slight increase in production is taking 
lace, but it is unimportant. Manufacturing estab- 
ishments are being run to fill orders only, and these 
are for small quantities for immediate delivery. The 
situation is disappointing on all sides. A vote on 
the Repeal Bill will probably be taken in the Senate 
next week. Until confidenceis permanently restored, 
an improvement in business need not be expected. 
Scarcely any new railroad work will be undertaken 
this autumn. Shipbuilding along the lakes has been 
generally suspended. Railroad traffic is at a low ebb. 
Prices for all kinds of merchandise are at the lowest 
point known for years. Building operations will fall 
30 per cent. below last year’s throughout the 
country. While all these discouraging statements 
are correct to-day, there is a strong probability 
of a reaction before midwinter, as sudden and general 
as was the depression in the early summer. The 
volume of currency has considerably increased. New 
York banks have borrowed 42,000,000 dols. in gold 
from London. The coming political issue in this 
country is the establishment of a financial system 
which will afford a larger available supply of cur- 
rency, 


THE NEW ROYAL MAIL STEAMER 
“ NILE.” 

Tue steamship Nile, which Messrs. James and 
George Thomson, Limited, Clydebank, have con- 
structed for the Royal Mail Steam Packet Company’s 
Southampton and South American mail and passenger 
service, went on her official speed trials over the mea- 
sured mile in Stokes Bay on Tuesday of this week, and 
on Wednesday proceeded on an eight hours’ trial at 
sea, the results on both occasions exceeding expecta- 
tions. The vessel is the largest yet constructed for the 
company in point of tonnage, and in determining her 
dimensions a departure has been made from present-day 
practice, in respect of fast steamers, as regards relation 
of breadth to length, more from the necessity for a 
specified cargo capacity than from choice. The prac- 
tice is to increase the length of ships in proportion to 
their beam, with the view of obtaining higher speed 
while maintaining the cargo capacity, but as the vessel 
was intended to trade with West India ports, as well as 
to Brazil and the River Plate, length was somewhat a 
restricted dimension, and it was determined to secure 
the required cargo space by increasing beam. In the 
vessels formerly built for the company—the Clyde and 
the Thames—the length was nine times the beam, but 
in the case of the Nile it is only eight times, notwith- 
standing which the speed was satisfactory. This gain 
in earning power, however, has brought about another 
change, for the Nile is the first of the modern steamers 
of the company without that clipper bow and little 
bowsprit which added so much grace to our old ships 
and to the early steamers. But all along the line 
utility is now the first consideration. 

The overall length of the Nile is about 435 ft , and 
between perpendiculars 420 ft., so that she is 16 ft. 
shorter than the Thames and Clyde, but has 2 ft. more 
beam—52 ft., and the depth moulded is 35 ft. 5 in. 
The gross register tonnage is 6050 toss, and at 21 ft. 
draught the displacement is about 8000 tons. In her 
construction strength has been a first considera- 
tion. The butts of all the shell plates, instead of 
being fitted with butt straps according to the usual 
method, have been overlapp:d and quadruple riveted. 
This adds materially to the rigidity of the structure. 
There are ten ’thwartship bulkheads, dividing the ship 
into eleven compartments, and these are carried up 
to the promenade deck, being stiffened by angles 
connected to the floorplates at the bottom of 
the ship, and to the various steel decks, by means 
of bracket plates. It is not infrequently regarded 
as sufficient to have one or two comp.anion-ways 
from the state-rooms below to the top-decks—one 
forward and one aft—which is all right under ordinary 
circumstances; but in the event of the bulkhead doors 
in the passages having to be closed, those occupying 
rooms on the decks below, in intermediate compart- 
ments, have no egress to the decks above. Inthe Nile 
this case is met in an interesting way. Portable gal- 
vanised iron ladders are bolted to the deck beams along- 
side of skylights arranged primarily for ventilating, and 
these ladders fold up against the deck when not re- 
quired, but may be quickly swang down, when an 
easy way of escape to the deck above is required. The 
skylights insure not only ventilation, but a light to 
the passages. Most of the first-class state-rooms are 
arranged right fore and aft on either side of the ship 
on the maia and upper deck, so that each has one or 
two large portholes, while the cabia bulkheads are 
fitted with jalousied panels. Right along the boiler 
and engine coamings are skylights which admit air and 
light down to the mainas well as upper deck passages, 





and thence to the state-rooms. These are sufficiently 
wide to afford egress to passengers to the upper deck. 
Forward and aft of these, special skylights and fanlights 
are provided, so that even in the tropics a sufficiency 
of air should find its way naturally into every part of 
the ship. The state-rooms, which are unusually large, 
being 8 ft. 3in. by 10 ft., include in their equipment 
two folding lavatories, folding table, and two electric 
lights, as well as oil lamps in specially inclosed cases 
for emergency. The beds have all wire-wove spring 
mattresses, There is little difference between first and 
second class rooms, the latter being situated under the 
poop. Of first-class passengers 215 may be accommo- 
dated, and of the second 36, while 350 emigrants can 
be carried on the main and lower decks, The navi- 
gating officers’ rooms are on the promenade deck in 
the vicinity of the engine coaming, which is carried 
right above the shade deck, and the engineers’ rooms 
and petty officers’ are on the upper deck. 

The first-class saloons are forward, with the excep- 
tion of the smoking-room. On the promenade deck 
forward is the drawing or music room, panelled in 
satinwood and cedar, with a chastely-designed stained 
glass cupola in the centre, and sumptuously furnished 
and upholstered. Thereis an upright Bechstein piano, 
with satinwood frame, in the forward end, having on 
either side beautifully ornamented music cabinets. In 
the centre of the saloon there is a well admitting light 
to the dining saloons on the upper and main decks 
below. This dividing of the sadlle-d-manger into two 
parts is common to all Royal Mail boats ; and although 
it precludes the possibility of elaborate effort at effect, 
has the advantage of economising room and insuring 
a more homely feeling when a small complement of 
passengers is concentrated in one place, for, although 
not frequently, it does happen that vessels are not 
always crowded. In decorating the saloon the 
builders have very properly adopted bright wood 
and colours. The roof is in white relieved with 
gold, while the panels between the numerous port- 
holes on the forward end and on either side are of re- 
lieved scrollwork in oak on a dull gold ground, the 
effect being to produce a well-lighted saloon. The 
main saloon accommodates 107 passengers at a large 
number of small tables, while in the saloon below 69 
may sit, so that practically all the passengers may 
dine at the one hour, On the promenade deck there 
is, aft of the grand stairway, a ladies’ private saloon. 
The smoking-room is aft on the promenade deck, and 
is quite a cosy corner, panelled in walnut. From the 
room there is a companion-way to the state-rooms 
below, so that a passenger need not come into the 
open to get to any of the public rooms. The promenade 
deck, however, is sure to be appreciated in all weathers. 
The increase in the beam of the ship has increased its 
width, which is greater than on some of the largest 
Atlantic vessels ; it is 140 ft. long, being divided from 
poop and forecastle by wells which admit to two 
hatches. The promenade is completely sheltered by 
the shade deck above, and the view seaward is unob- 
structed. To the shade deck has been fitted a series 
of electric lamps for illuminating the promenade 
in the evenings, The second-class passengers have the 
poop deck for promenade, while on it is their smoking- 
room, with dining-saloon below. The promenade deck 
being carried on T-irons above the upper deck, there 
is also a large promenading space on either side of the 
latter. The deck and navigating machinery is most 
complete. The cargo is all worked by hydraulic gear, 
six cranes and two derricks having been provided by 
Brown, of Edinburgh, with an hydraulic wiach for 
hoisting in the boats. While the davits are of 
the ordinary swivel type, the usual wooden chocks 
have been dispensed with for an effective ar- 
rangement by the builders, whereby the boat is 
released from both simultaneously by the operation 
of a lever giving a half-turn to a fore-and-aft rod, 
which throws down the support of the boat. The 
boats all rest on the shade eck. The windlass for- 
ward and steering gear aft have been fitted by Messrs, 
Napier Brothers, Limited. The latter has two high- 
pressure cylinders, which work the barrel, or can be 
quickly connected to work the screw gear inthe event 
of the chains breaking. The valves of the steerin 
engines are operated by an hydraulic telemotor sieaad 
in a wheelhouse immediately under, but operated from, 
the bridge. Hand gear has also been fitted aft. The 
light has been installed by the firm’s electrical staff. 
The generating plant, situated on the floor of the 
engine-room, is in duplicate, two high-pressure 
engines being coupled direct to dynamos running at 
210 revolutions, and producing a current of 100 volts 
at 165 ampéres. Each dynamo is sufficient to run 320 
lights. There are in the ship 500. A large cold air 
= has been fitted in conjunction with Hall’s 
plant. 

The engines are of the triple-expansion inverted 
direct-acting type, and a feature of the engine-room is 
the large area of floor space due to the great beam of 
the ship, abundant passage room being also left at the 
back of the engines. The machinery may be said to 
be Thomson’s standard type, the arrangement and 





details having been the result of the extensive experi- 





ence of the management. The cylinders are 38 in., 
60 in., and 94 in, in diameter respectively, with a 
stroke of 5 ft. 6 in., while all the working parts are of 
Vickers steel, including the crankshaft, The frames, 
bedplate, &c., are of wrought iron. The tunnel 
shaft is also of malleab’e iron. The shafting through- 
out is of 19 in. diameter, and the thrust collars are of 
the ordinary horseshoe type. Brown’s starting and 
reversing gear is fitted to the engines, and the air and 
circulating pumps are worked from the high-pressure 
and low-pressure crossheads. Weir’s installation, in- 
cluding feed pumps, feed heaters, and evaporator, is 
fitted. 

Steam at 1601b. pressure is og ag by four double- 
ended boilers, 15 ft. in diameter by 19 ft. long, with 
four furnaces in each end, making a total of 32. 
They have corrugated flues, and are 3 ft. 3 in. mean 
diameter and 6 ft. 6 in. long. The total heating sur- 
face is 17,300 square feet, and the grate area 650 
square feet. Thereare three stokeholds, all with open 
hatchways, the boilers being arranged in pairs 
athwartship, each two having an uptake and funnel. 
There is in the after stokehold a donkey boiler for 
supplying steam for the auxiliary machinery in the 
ship. 


The vessel is well finished, and presents a smart ap- 
pearance, with her two funnels and three-pole masts 
having just enough rake. The shade deck, with the 
boats above it, makes the vessel look high out of the 
water. She has certainly a high freeboard, which will 
tend to keep the broad promenade deck dry even in a 
heavy sea. At the trial on Tuesday, when represen- 
tatives of the builders and owners, with a goodly 
company of guests, were on board, the sea-goin 
qualities of the vessel were well tested, for a sti 
breeze was blowing, reaching at times the velocity of 
half a gale. The measured mile at Stokes Bay was 
run six times, in alternate directions, and the wind 
was such as to interfere with the general result. 
Going to the westward it was on the port bow, and in 
the run in the other direction it was on the star- 
board quarter. The mean draught of the ship was 
21 ft., the displacement being about 8000 tons. The 
mean of the six runs indicated a speed of 17.099 
knots, the horse-power developed being 7200 indi- 
cated horse-power, the vacuum being 27 in. There 
was plenty of steam throughout the run. On the 
following day, Wednesday, with a moderate breeze, 
the speed on an eight hours’ run was 17} knots, with 
the engines working under normal conditions at 83 
revolutions, and developing 7700 indicated horse-power. 
The highest speed attained during the eight hours’ 
run was 17.69 knots. The Nile will go on her first 
voyage on October 19, and will be commanded by Cap- 
tainSpooner. The chief engineer is Mr. J. K. Ritchie, 
who has seen thirty years’ service with the company, 
having started in the old paddle steamers working 
with steam at 10 lb. pressure. 





CONTRACTORS AND THE ADMIRALTY. 
To THE EDITOR OF ENGINEERING. 

Srr,—The excellent letter from ‘‘Sub-Contractor” in 
your last week’s issue will, I trust, be noted by all who 
are engaged in carrying out Admiralty contracts. I do 
not know to what kind of work he specially refers, but 
his remarks are certainly very applicable to ship work. 

The questions of officialdom, supervision, and red tape 
have grown to be very serious for a contractor; and, 
enforcing what he — respecting supervision, there can be 
no doubt whatever that the Admiralty practice, whereby 
overseers are appointed who must personally be satisfied 
with all details of construction, quality of materials, &c., 
has been latterly the cause of very unnecessary harass- 
ment to a contractor. - 

‘*Sub-Contractor ” says very truly that all specifications 
provide for everything being completed ‘‘ to the satisfac- 
tion of the overseer.” I would, however, point out that 
it is also stated all work is to be ‘‘ in accordance with the 
usage of Her Majesty’s service.” It is just here where 
the annoyance to contractors has been so intolerable. 
For instance, if in certain work the contractor points out 
that the quality of materials and workmanship are superior 
to certain specific and similar cases in Her Majesty’s 
dockyards, he is told that the work named will most 
likely form the subject of serious inquiry from head- 
quarters ; on the other hand, if he points out that 
certain details, which he is told must be carried 
out, are not in certain dockyard ships, it is stated 
the ships in question are not completed, and that 
the fittings named will be in place before they pro- 
ceed to sea. Thecontractor is thus paralysed ; me as 
it is obvious there can be no such thing as perfection in 
any human handiwork either as regards design, quality, 
or workmanship, he has just to muddle along Relpteny 
and blindly at the caprices of, not one overseer even, but 
frequently quite a procession of gentlemen who succes- 
sively appear on the scene at various stages of work. 

But, Sir, there is another and a more serious side to this 
question than that affecting the temper and pocket of a 
contractor, and that is the one affecting the cost and 
efficiency of our warships. 

This is a matter in which the general public are vitally 
interested. In the first place,the numberless vagaries 
and ‘‘ fads” of overseers and other officials, although | pos- 
sibly squeezed out of contractors for less than prime cost, 





will yet be not unlikely assessed and considered in future 
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estimates they may inake. In the second 
vagaries and *‘ fads” really necessary to t 
our ships? 

This ever-increasing multiplication of watertight doors, 
valves, pipes, indicators, and mechanism of every kind, 
is, in the opinion of many experts, of but little practical 
value in time of peace; sometimes saving a little manual 
labour, or, at other times, dispensing with some personal 
supervision ; but in time of war only likely to be of use in 
creating showers of missiles wherever a shot strikes or a 
shell explodes. 

Are we not really losing a grasp of broad principles in 
the design of warships, in the excessive refinement of 
detail and multiplicity of mechanism ? 

I am, yours, yr 
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BILBAO HARBOUR WORKS. 
To THE Evritor or ENGINEERING. 

Srr,—In your valuable journal of the 1st inst. I have 
read a communication by Mr. Walter Robert Kinipple, 
M.I.C.E., in which, referring to the description of the 
Bilbao Harbour works which you published in your 
number of August 25, he criticises the section adopted for 
the basement of the breakwater, preferring a monolithic 
system from the bottom of the sea up to the parapet. 

I have much respect for the opinion of an engineer like 
Mr. Kinipple, whose works on ‘‘ Concrete Works under 
Water” and others published in your paper I have read 
with great pleasure, but allow me to suggest it is strange 
that he should criticise so hardly the section here adopted 
without having personally studied the conditions of this 
harbour. In these questions it is impossible to give 
absolute rules, for local circumstances influence very 
strongly the adoption of the section and mode of construc- 
tion best suited to the case one has to deal with. 


HARBOUR SIDE 
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Leaving on one side Mr. W. R. Kinipple’s comparisons 
of heterogeneous volumes, in which he dves not take into 
account that in the Bilbao Harbour works the greater 
part of the volume is formed by very inexpensive rubble, 
and that this volume and the one of the upper blocks 
generally contains more than 30 per cent. of open space, 
I pass on to say: 

1. That, except for a short distance from the coast, the 
bottom of Bilbao Harbour is formed by mud, so that the 
monolithic structure that Mr. Kinipple proposes would 
have no stability unless it rested on a rubble basement 
of at least 6 metres thickness. This gentleman must have 
fallen into this error on account of the statement made in 
ENGINEERING of August 25 that the Bilbao Harbour is 
formed of sand, whereas it is formed of mud from the 
levelling curve of 6 metres under low sea water. _ 

2. That apart from the strong gales that have given to 
the Bay of Biscay such a sad reputation, there is in this 
sea, even during most of the summer days, a constant 
agitation that renders monolithic work under low 
water very difficult. The concrete made with Portland 
cement is completely washed away, unless it is put into 
bags, and even then it is washed on the upper part of 
these to a depth of 20 to 30 centimetres, that must be 
taken off by tearing the bags. Concrete made with Zu- 
maya cement, which is more quick setting, resists better, 
but still it washes away a good deal. If to all these circum- 
stances one adds that to properly set the blocks of Mr. 
Kinipple’s monolithic structure it is necessary to employ 
divers, who, with the currents, movement, and generally 
troubled state of the sea water, work here in very bad 
conditions, one easily understands that very little conti- 
dence can be put into work carried on in such conditicns, 
apart from the consideration that the time required to 
carry on the work would be hard to fix, and its cost very 
great and difficult to estimate. p 

3. I must also mention that the stone quarries, both for 
rubble and concrete blocks, are on the river banks, and 
give plenty of very cheap stone. All this stuff is easily put 
in place with hopper barges during more than three 
hundred days of the year, so that the work goes ahead 
very quickly, despite of the great amount of material 
invested init. This would not be the case with Mr. 
Kinipple’s system, for experience has taught us that we 
could not have worked to it for more than fifty daysin the 
year, between April and September, so that it would be 
impossible to calculate the cost and the time required to 
do the work. 

4, The breakwaters of Socoa and Artha, of the San 
Juan de Luz Harbour, that the French Government is 
now building, and that have to resist the force of the sea 
in about the same way as the one of Bilbao, have a sec- 
tion very similar to my plan, which was definitely 
adopted for this port. The breakwater of Leixoes, near 
the mouth of the River Douro, recently built by the Por- 
tuguese Government, has also a similar section. — : 

5. Lastly, I shall say that the eminent engineer, Sir 
John Coode, whose reputation cannot be slighted by any 
engineer, proposed for the Bilbao Harbour in 1873 a 
breakwater, section of which I send you, and which I 
should be obliged to you for publishing together with 
this answer, so that you may see how completely different 
it is from the monolithic structure proposed by Mr. 
Kinipple. 

Sir John Coode was in Bilbao in December, 1872, 








| section, adding in his report: ‘‘The breakwater will 
| consist of a rubble base surmounted by a superstructure 
of artificial concrete blocks, each block to contain 1000 
cubic feet, or, say, 60 tons. The rubble would be depo- 
sited from the hopper barges. ... The large artificial 
blocks will be placed in the work by means of a powerful 
steam derrick e:ected on a twin-screw barge, also worked 
by steam.” * 

Please excuse your old subscriber for taking so much 
of the valuable space of your journal, for fear of giving 
an incomplete answer, and believe me to remain, 

Yours truly, 
EvARIsto DE CHURRUCA, 
Chief Engineer of Bilkao Harbour Works. 

Bilbao, September 12, 1893. 





PORTLAND CEMENT. 
To THE Epiror oF ENGINEERING. 

Sir,—Will you permit me to emphasise one of the 
remarks in that portion of Mr, Faija’s Chicago paper 
printed in your last issue, as it has a most important 
bearing upon the subject of testing cement, and expresses 
an opinion which I have long entertained. He says a 
knowledge of the material ‘‘can best be obtained by 
gauging a cement by itself, with the addition only of 
water, and without the addition of sand or other mate- 
rials, as these themselves, by variations in their composi- 
tion, form, and nature, introduce an element of error 
independently of any good or bad qualities in the 
cement.” The late Mr. Grant, of the M.B.W., who 
was mainly responsible for the adoption of the 
sand test in this country, admitted to me in conversation 
upon the subject that he had found a difference of 50 per 
cent. in the results obtained from two mixtures of the 
same cement with what appeared the same sand. On 
analysis he found the sand which gave the lowest test 
had a percentage of carbonate of lime in it which could 
only be dected by the chemist. It is now well known 
that the finer the cement is ground the higher will be 
the tensile strength obtained from a mixture with sand ; 
it is, therefore, only necessary to specify a neat cement 
test, coupled with a given degree of fineness, and I 
strongly urge this method in preference to blindly follow- 
ing the lead of another nation which is certainly second 

to us in practical knowledge of the subject. 

Tan, Sir, your obedient servant, 
V. DE MICHELE. 
Higham, Rochester, September 20, 1893. 





MACHINE CONSTRUCTION AND DRAWING, 
1893 


To THE Epitor OF ENGINEERING. 

Srr,—In endeavouring to find some cause for the fact 
that so large a number of really first-rate students failed 
at the late examination in the above subject, while so 
many second-rate students passed, I have carefully 
studied the elementary portion of the paper, which to 
some extent accounts for the occurrence. 

I find there, on one of the examples, a portion marked, 
‘* Hexagonal, to fit 2}-in. spanner.” 

Some time ago a correspondent of yours told us of the 
practical draughtsman (who had been engaged all day 
designing machinery of the highest class and most 
modern type) crawling home to teach a science class, and 
so doing our professional friend out of a job. 

Returning to the examination paper, the 2}-in. spanner 
would undoubtedly be taken by all practical men to 
mean a spanner that would fit a nut for a 2}-in. bolt, 
say 32 in. in the jaw. This is evidently not what was 
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meant by our examiners, as you will see by referring to 
Example 1, a copy of which I inclose. 

The question is, what are we to do in future? Are we 
to tell our students that a 2}-in. spanner is 2} in. in the 
jaw? If so, thetime has come when some one is required 
at Kensington to give our examiners a little instruction in 
workshop terms. a 

The Department profess to be raising the standard of 
the student. I suggest that there are other standards to 
be raised. 


September 18, 1883. SPANNERS. 





ELECTRIC POWER TRANSMISSION IN 
BELGIUM. 
To tHE Epitor OF ENGINEERING. 
Sir,—In your note last week respecting the interesting 
installation at Herstal, where the machinery in the 


*The plan of breakwater proposed in this project was 
different from the one I have proposed, and which is being 
carried on, because then it was thought only of protecting 
the mouth of the river by a breakwater, and now we are 
making an outside harbour by means of the two break- 
waters that are shown on the plan in ENGINEERING of 
August 25. 





studied the conditions of the place, and adopted this 


Small Arms Factory is driven entirely by motors worked 
from large dynamos, you speak of the power as bein 
furnished by a Corliss engine of 450 horse-power. Wil 
you allow us to say that there are two engines, the second 
one, which was set to work early this year, being a com- 
— Willans central valve condensing engine of 300 

orse-power. This engine, which runs at 350 revolutions 
per minute, is coupled direct, like the Corliss engine, to 
a dynamo of the Com ie Internationale d’Electricité 
of Liége, by whom the whole installation was carried 
out. 

Your obedient servants, 
WILLANS AND Rosinson, LIMITED. 
C. S. Essex, Secretary. 
Picton House, Thames Ditton, Surrey, 
September 19, 1893. 





THE SANITARY CONDITION OF 
LEICESTER. 
To THE EprTor OF ENGINEERING. 

Srir,— Knowing that you have taken an interest as to 
the sanitary welfare of Leicester with regard to the small- 
pox epidemic, I beg to forward you the Leicester Daily 
L£xpress for ®eptember 15. by which you will see the 
manner in which the sanitary work is carried on in 
Leicester. 

We as a town not only have been suffering from small- 

x, but also from typhoid fever, and the whole of the 
atter cases have arisen within the vicinity of the Jarvis- 
street Yard and the built-upon area adjoining the banks 
of the river. 

When the matter was discussed before the Sanitary 
Committee yesterday, the chairman was not present, and 
left the chair to be occupied by Mr. Alderman Clifton, 
the vice-chairman, although a copy of the police report 
had been forwarded to him. 

The superintendent in charge of the nigbtsoil depart- 
ment wale the startling admission to the committee that 
a man had been specially engaged to do the work, which 
usually commenced at midnight and ceased at 3.20 a.m, 
receiving the magnificent remuneration of 1s. 6d. per day 
for his services. 

The Highway Committee of the corporation keep a 
dredger aiuieet constantly at work to clean the lower 
reaches of the river and canal, and simultaneously the 
Sanitary Committee employ men to deposit fetid matter 
into the river. 

Can we wonder at smallpox, cholera, or typhoid fever 
epidemics whilst enlightened Leicester deals wiih its 
sewage in this manner? Yours truly, 

W. H. Simpson. 

Alliance Chambers, Horsefair-street, Leicester, 

September 16, 1893. 





THE NAVY. 
To THE Eprror oF ENGINEERING. 

Sir,—Under the heading of ‘‘ A Notable Voyage,” a 
paragraph appeared in most of the London papers of 
yesterday, in regard to the recent passage of H.M.S, 
Melpomene, which has just arrived at Victoria, B.C., 
from Callao, having steamed direct (5000 miles in 22 
days) without making a stop for coaling. This is com- 
mented on as a “‘ noteworthy achievement, seldom paral- 
leled and never surpassed.” If this is really, what it 
professes to be, the opinion of naval officers, the sooner 
they try doing something greater the better for them- 
selves and the service. It is 5000 miles continuous steam- 
ing at something under 10 knots. Not very long agoa 
new steamer ran from Teneriffe to a New Zealand port 
in one stretch, and that was considered a record for long- 
distance steaming. But it was quickly shown that on 
more than one occasion a new cargo t has gone from 
the Clyde to New Zealand without slowing her engines. 
When merchant ships go half round the globe—and 
doubtless could go further if desired—without coaling, 
it is surely time that naval cruisers, whose raison a’étre 
is to hold the sea for long periods, should not consider 
a trifle of 5000 miles to be worthy of praise or even of 


comment, 
B. W. GrnsBure, 
September 21, 1893. 





CONCRETE BEAMS. 
To THE Epiror or ENGINEERING. 

S1r,—In your issue of September 15 “‘ Student” calls 
my attention to the paragraph in the issue of September 
1, in which you notice my experiments on the strength of 
concrete beams, the results of which I contributed to the 
Institution of Civil Engineers in a paper appearing in 
vol. cxi. of the proceedings. 

In my paper I explained that the discrepancy in the 
results obtained with the one to six concrete was due to 
the fact that there was insufficient fine material used in 
the slabs made in these proportions to completely fill the 
interstitial spaces. With reference to the other points 
your correspondent raises, L should be, as he suggests, 
“* span” instead of “length,” and the dimensions of the 
third set of beams should be 39 in. by 18 in. by 9 in. 

These mistakes are, of course, printer’s errors. 

There is also evidently an error in the formula given, 
for which I am not responsible. The first factor on the 
right-hand side of the equation is certainly not .06, it 
should be more nearly .96, 

I had purposed writing to correct there, but pressure 
of business has prevented my doing £o earlier. 

Yours faithfully, 
Srpney R. Lowcock. 

35, Waterloo-street, Birmingham, 

September 19, 1893, 
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SURPLUS VALVE. 

WE illustrate below a new form of surplus or re- 
ducing valve, made by Messrs. George Cockburn and 
Co., of Kinniag Park, Glasgow, and intended for use 
in cases in which steam is to be maintained at a high 
uniform pressure in the boilers, whilst a part of it 
is used to supplement or provide a supply to an 
apparatus using steam at a lower pressure. It will 
be sean from Fig. 1 that the piston usual in this type 
of valve is replaced by a diaphragm, which consist of 
two sheets of thin copper, suitably corrugated to 
obtain flexibility, and supported at the back by a 
number of strips of gun-metal in the shape of sectors, as 


gu 





shown in Fig. 2, These segments rest ina groove formed 
in the valve cover, and at their other ends abut against 
a ring screwed into the valve spindle. ‘The movement 
of the valve is small, being limited by a stop on the 
spindle, and as the diaphragms are also thoroughly 
supported, they are not liable to injury from fatigue. 
The pressure at which the valve works is regulated by 
the spring shown, arrangements being made by 
which the regulating gear can be locked, and tamper- 
ing with the valve by unauthorised persons prevented. 





AustTRIAN MINERALS.—The value of the mineral produc- 
tion of Austria last year, not including Hungary. Bosnia, 
and the Herzegovina, was computed at 7,048,856/. In 
the Prizbram State silver mines, which are 1600 ft. deep, 
a new vein has just been met with, It is 2 ft. thick. 


CaTALoGuES.—We have received from Messrs. Bement, 
Miles, and Co , of Philadelphia, U.S.A., one of the finest 
engineers’ catalogues we ever saw. The paper, the print- 
ing, and the engravings are alike perfect, and constitute 
the book a veritable édition de luxe. There are descrip- 
tions, mostly illustrated, of thirty-one lathes, the largest 
being 125 in., of five cutting-off and centering machines, 
of a shaft-straightening machine, cf a link hanger lathe, 
of thirty planing machines, of nine shaping machines, of 
twelve slotting machines, of five milling machines, of 
thirty-seven drilling machines, of twenty-three boring, 
drilling, and milling machines, of thirteen boring and 
turning machines, of four bolt and nut machines, of ten 
plate bending and straightening machines, of twenty-six 
punching and shearing machines, besides a large number 
of hydraulic machines and steam hammers. Only large- 
sized machines are included in the catalogue, and often 
one stands for the representative of a class comprising 
several examples.—We have also received from the Water- 
house Electrical Manufacturing Company, Limited, of 
67, Southwark Bridge-road, London, a descriptive list of 
the Waterhouse arc lamp. 


LAUNCHES AND TRIAL TRIPS. 


Tue s,s. Bourbon, built by Messrs. Charles Connell and 
Co., Whiteinch, for Messrs. Hugh Evans and Co., Liver- 
pool, for the Liverpool and Maranham Steamship Com- 

any (Limited), went on her trial trip on the 9ch inst. 

er dimensions are : 260 ft. on the water line, by 35 ft. by 
22 {t., measuring about 1600 tons. Her engines, of the 
triple-ccompound type, with cylinders 20 in., 32 in., 
54 in, by 42 in. stroke, working pressure 175 lb., have 
been made by Messrs. Dunsmuir and Jackson, Govan, 
On the Skelmorlie mile, after a series of progressive trials, 
a maximum speed of about 13 knots was obtained, with an 
indicated horse-power of 1570. 


There was launched from the shipbuilding yard of 
Messrs. R. Williamson and Son at Workington on Mon- 
day, the 11th inst., a fine four-masted barque, the largest 
yet built on the Solway. This being the hundredth 
vessel built by the firm she was named the Centesima. 
Her dimensions are as follow: Length over all, 321. ft; 
Lloyd’s dimensions, 296 ft. by 42 ft. by 28.5 ft. ; gross 
tonnage, 2961 tons ; net, 2798 tons ; displacement at load 
line, about 6400 tons. She will carry a deadweight cargo 
of about 4600 tons, 


Last Saturday morning the s.s. Coquet left the Cleve- 
land dockyard of her builders, Sir Raylton Dixon and 
Co , Middlesbrough, for the customary trial of machinery 
and the general working of the ship. This steamer is of 
the well-deck type, the principal dimensions being: 
Length, 292 ft. Gin. ; beam, 40 ft. 6 in. ; depth moulded, 
22 ft. lin. ; and she has a large deadweight capacity, 
with special arrangements for the ey of large 
timber. The engines have been fitted by the North- 
Eastern Marine Engineering Company, Limited, of 
Wallsend-on-Tyne, the cylinders being 22 in., 36 in., 
and 58 in. in diameter by 39 in. stroke, with two large 
boilers working at 1601b. pressure. During the trials 
everything worked most satisfactorily, and the vessel after- 
wards proceeded to the Tyne to load. 


On the 12h inst. Messrs. William Gray and Co. 
launched at West Hartlepool the Bullmouth, the sixth 
vessel they have built for Messrs. M.Samuel and Co.’s Shell 
Line, of London. She is 347 ft. long by 45 ft. 6 in. beam, 
28 ft. 6 in. moulded depth, and, like the other vessels, has 
been built to the plans and specifications of Messrs. 
Flannery, Baggallay, and Johnson, of London and Liver- 
pool, for carrying oil on the outward voyage and general 
cargo on the homeward voyage. She is subdivided into 
numerous tanks, with a total capacity for 5000 tons of oil. 
She will be fitted with a most complete installation of 
auxiliary engines, consisting of cargu-pumping, ballast, 
pumping, ventilating, and electric lighting machinery, as 
well as steam windlass, steering gear, and six steam 
winches, and a complete arrangement of cargo-lifting 
gear for quick discharge of general cargo. The engines 
and boilers will be titted by the Central Marine Engine 
Works Company, and will be of large power, and capable 
of driving the ship at fully 10 knots at sea, special atten- 
tion having bzen given to draught and ventilation in the 
hot climates in which she is designed to trade. 

The triple-screw protected cruiser Minneapolis has 
been launched for the Government of the United States 
at Messrs. Cramp’s Yard, Philadelphia. Intended to 
serve as a “‘commerce destroyer,” she is a steel vessel, 
remarkable alike for siz>, for speed, and for armament. 
The chief dimensions and particulars of her are: Length 
on load line, 412 ft.; moulded beam, 58 ft. 2 in. ; mean 
normal draught, 23 ft.; displacement, 7550 tons; indi- 


cated horse-power, 21,000; extreme speed, 22 knots ; coal | Tp, 


capacity with normal draught, 750 tons; maximum coal 
capacity, 2000 tons ; radius of action at 10 knots, 26,240 
miles; guaranteed sea speed, 21 knots. The magazines, 
engine-rooms, and vitals are protected by an over-all 
steel deck, varying from 2} in. to 4 in, thick. One screw 
is immediately before the rudder, on the centre line of 
the ship, and is a four-bladed screw of 10 deg. more pitch 
than the two others, which are placed one on each quar- 
ter, 15 ft. forward of the middle screw and 4 ft. 6 in. 
above it. These are triple-bladed. Each screw has 
independent triple-expansion vertical inverted engines. 
With the middle screw alone a speed of 15 knots can be 
attained ; with the quarter screws alone a speed of nearly 
19knots. The cylinders are 42 in., 59 in., and 92 in. in 
diameter, for high, intermediate, and low pressure respec- 
tively, and 42-in. stroke. Steam is supplied by eight main 
boilers, placed in four separate compartments, and carry- 
ing 160 Te. per square inch as their working pressure. 
They are double-ended, 21 ft. 3 in. long and 11 ft. 8 in. 
in diameter, with eight 42-in. corrugated furnace flues, 
and 1128 steel 2}-in. tubes. The total heating surface is 
43,269 square feet, and the total grate surface 1285 square 
feet. The estimated number of revolutions for extreme 
speed is 129 a minute. The armament, in addition to six 
torpedo ejectors, is to be composed of one 8-in. 15-ton 
250-pounder rifled breechloader, two 6-in. 6-ton 100-pounder 
rifled breechloaders, twelve 4-in. 1.5-ton 33-pounder quick- 
firing, sixteen 224-in. 8-cwt. 6-pounder quick-firing, 
eight 146-in. 73-lb. 1-pounder quick-firing, and four 
Gatling machine guns. The 8-in. gun will be mounted 
as a chaser; the 6in. guns will be moun one on 
each bow ; the 4-in. guns will constitute the broadside 
armament. The 8-in. and 6-in. guns have heavy steel 
shields attached to their mountings, and in the wake of 
the remaining guns the ship’s sides carry 4-in. and 2-in. 
nickel steel plates. ‘The subdivisions of the vessel, which 
is furnished with a ram, are so arranged as to form acom- 
plete double hull below the water line. 





The double turret ship Devastation, which bas been 


rovided with modern triple-expansion engines by Messrs. 

audslay, Sons, and Field, as described on page 330 
ante, made a four hours’ full-power trial under forced 
draught on Thursday, the 14th inst. The ship was in 
charge of Commander M‘Kinstry, and the steaming was 
superintended by Mr. Sampson, Mr. Warriner, and Mr. 
Charles De Grave Sells on behalf of the contractors. 
The Admiralty was eg mea by Mr. R. J. Butler, the 
Steam Reserve by Fleet Engineer Colquhoun, and the 
Dockyard Steam Department by Mr. W. Rabbidge. 
The engines were worked for the four hours linked up a 
couple of inches, and with a greater head of steam than 
they could use, as it was not deemed necessary to test 


them beyond the power which they were contracted to 
develop. They worked satisfactorily throughout, the 
vacuum being exceptionally high and the revolutions of 
both sets of engines uniform. The cards were worked out 
with the following results, from which it will be noticed 
that during only one half-hour did the power indicated 
fall below the contract : 


Revolutions, 
Air Pres- 
| sure. 


Boiler 
Pressure. ~ l 
Starboard. —_— Port. 
Ib. 
145 ; 
145 | 
140 4 | 
141 ha | 
140 3% | 
135 





~ 


Hine ee wes 


100.0 
160.9 
100 0 
93.7 
101.2 
102.5 
143 97.8 
144 | . 101.8 | 
| 

The above data gave the following means: Steam in 
boilers, 141.6 lb.; revolutions, 100 2 and 100.7; vacuum, 
28.4in. and 28.5in.; indicated horse-power, starboard 
3727, and 3847 port; collective indicated horse-power, 
7214 (contract power 7000). The average air pressure 
was 1.03 in., the maximum allowed being 2 in.; and the 
coal consumption, 2.1]b. per indicated horse-power per 
hour. The speed realised, as measured by patent log, 
was 14.56 knots. 
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On Saturday, the 16th inst., a first-class steel torpedo- 
boat for Her Majesty’s Navy was launched from the 
works of Messrs. Laird Brothers, at Birkenhead. The 
machinery is of the inverted triple-expansion type, ard 
will give great speed. 

The Centurion, which was laid down at Portsmouth in 
March, 1891, and engined by the Greenock Foundry Com- 
pany, went out from Spithead on the 19th inst. for her 
contractors’ eight hours’ trial with natural draught. She 
is of 10,500 tons displacement, and forms, with her sister 
ship, the Barfleur, a distinct type of first-class battleship. 
Of light draught compared with most armourclads of her 
size, she was designed to be able to pass through the Suez 
Canal with a —_ a of coal on board, being in all 
other respects fully laden. Her mean load immersion is 
25 ft. 6in., and her estimated speed in this condition, 
under natural draught is 17 knots. Her trim on trial was 
25 ft. forward and 26 ft. aft, so that the average draught 
was exactly that of her designed draught. The trial proved 
eminently satisfactory. ith a boiler pressure of 1463 |b. 
and a mean of 96 revolutions the starboard engine deve- 
loped 4785 and the port engine 4918 horses, or a total col- 
lective horse-power of 9703. The contract was for 9000. 
The mean air-pressure amounted to 0.18 in., and the coal 
consumption to 1.9 1b. per indicated horse-power per hour. 
e average speed realised during the eight hours’ steam- 
ing was 174 knots by log. 





TecunicsL CoLirces.—The sessions of the various 
technical schools and colleges are about commencing. We 
have received calendars from the Glasgow and West of 
Scotland Technical College; the Durham College of 
Science ; University College, Liverpool ; University 
College, Nottingham; the City of London College, 
Moorfields ; and University College, Bristol, All these 
can be obtained from the respective registrars, the price 
in nocase exceeding 1s. Many of them are small volumes 
giving accounts of the objects of the colleges, besides 
particulars of the curricula. 


LENGTHENING A LARGE Ocean STEAMER.—The North 
German Lloyd’s mail steamer Bayern, which has just 
gone out from Southampton for China has been lengthened 
to the extent of 50 ft., and her tonnage increased to 
5600 tons. The vessel was found too small for the 
eastern trade, and it was decided to lengthen her, and 
the ship was handed over to Messrs. Blohm and Voss, 
in Hamburg. She was Pe in dry dock, and was 
severed amidships forward of the engine-room. The fore 
a was drawn forward 50 ft. by specially devised hy- 

raulic gear, and a complete water-tight compartment 
50 ft. long built to connect the twoparts, and the necessary 
strengthening effected. The Bayern is now 450 ft. long, 
and in the new part a main saloon was reconstructed, the 
other public rooms being rearranged and enlarged. The 
addition to the cargo-carrying capacity is 8476 cubic feet, 
while a larger number of passengers may be carried. A 
sister ship, the Sachsen, is now being lengthened in the 
same way. Of course many such lengthening operations 
have been carried out, the P. and O. Company having 
lengthened several of their boats in recent years, while 
the Union Company are having the Moor lengthened 
by Messrs. Thomson. Nevertheless this is another step 
forward of the German shipbuilders, for nothing of this 
nature on such a scale has hitherto been tried, 
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ELECTRIC LIGHTING INSTALLATION: MEDICAL ACADEMY, ST. PETERSBURG. 
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On September 10, 1891, on the hundredth anniver- 
sary of Faraday’s birthday, the foundation stone was 
laid at St. Petersburg of the electric light station of 
the Imperial Medical Academy, and exactly one year 
later, on September 10, 1892, the first electric light 
was supplied from this station. 

The first suggestion for lighting electrically the 
large gathering of buildings belonging to the Imperial 
Medical Academy was made by Professor Egoroff. 
committee was appointed, and its plans approved by 
the Minister of War. The necessary buildings were 
erected by the committee, and the whole installation 
was ordered from the firm of Padolyedoff, of St. 
Petersburg. 

The whole area is about 14 by 14 versts (one square 
mile), and the system chosen was high-tension, alter- 
nate current, with transformers. The station is 
situated on the Neva, to facilitate the supply of water 
and coal. The greatest distance to the outer buildings 
is about 2000 metres (2200 yards). The losses in cables 
were allowed for as follows: In the primary cables, 2 

er cent. ; in the secondary cables, 2 per cent.; in 

ynamo and transformers, 8 per cent. ; altogether, 12 
per cent. The installation comprises at the present 
moment three water-tube boilers of the FitznerandGam- 
per system, each of 160 square metres heating surface 
(1722 square feet), and 12 to 13 atmospheres working 
pressure ; space is left for an additional boiler. The 
water for condensation is taken from a well connected 
with the river by a 12-in. diameter tube, The 








Atm. line 


steam from all boilers enters a large steam collector, 
and goes then through a separator to each engine. The 
engines are vertical triple-expansion engines by Mr. 
F. Schichau, of Elbing, each of about 350 horse-power 
indicated. Two are in work at the present time, and 
the foundations have been laid out for a third. Each 
engine is fitted with a very sensitive governor, and 
is coupled up directly to a large dynamo constructed by 


A | Messrs. Ganzand Co., Budapest, capable of an output of 


200,000 watts with 2000 volts. The engines are of Mr. 
Schichau’s well-known marine type, entirely with steel 
framing, and work exceedingly smoothly and steadily. 
In case of need, the exhaust may be taken to the atmo- 
sphere by simply shifting the exhaust valve on the 
condenser. The normal number of revolutions is 175 

er minute, but the governor can be adjusted to give 
Arana certain limits any number of revolutions 
desired to suit circumstances. (See Figs. 1 and 2, page 
357.) 

On the same shaft with the main dynamo is coupled 
also a small dynamo, to give the exciting current for 
the larger, and this has a capacity of 180 volts and 
40 ampéres. All main cables are taken below the 
engine-room floor into the cellars, where also are 
rooms for the storage of oil, &c. From here they enter 
behind two large wooden switchboards fitted with all 
necessary apparatus and instruments for regulatin 
and controlling the current. These boards (Figs. 3 an 
4) are fitted on the wall of the engine-room, and well in 
sight of the engines anddynamos, The leads outside the 








station are naked silicium bronze wires, running over 
the top of the buildings, and protected over street- 
crossings with a light armature, and secured there to 
strong steel wires. The insulators are provided with 
oil filling. The main leads enter the transformers 
installed in well-closed boxes on the upper storeys of 
the buildings, and from here the ssendary leads go, 
as usual, to the lamps. 

Some time ago a long and exhaustive trial was made 
to prove the efficiency of the engines, and the mean 
results are given below : 


Boiler pressure ... 


1 —. --- 10 to 11 atmos, 
Revolutions per minute ie 175 


Indicated horse-power, about 350 
Water per indicated horse-power per 
hour pa aa A , 6.08 kilog. 
Ie (13.4 Ib} 
Coals per indicated horse-power per 
hour... ae ead oes ; 0.7 kilog. 
(1.54 Ib.) 


1 kg. coals evaporated... aaa ai 

One square metre heating surface 
(10.7 square feet) evaporated about 
8 kilos. water (17.6 lb.). 


It may be interesting to note that similar engines 
have been a by Mr. Schichau to many other 


large electric light stations—for example : 


8.8 kg. water 


Hanover ... 4engines at 400 horse-power 
” <- ” 600 99 
Altona ... af —o' a 
Bremen «3S ‘a 400 a 
Moscow sia an ‘“ 250 as 
St. Petersburg (among 
others), for the Aca- 
demy of Electricity 
of the Ministry of 
i. te3 onl. ae ss 
Konigsberg ... a 4 pi 120 ps 
Zarskoe Selo ... Cae a 250 ~ 
Hamburg, now in hand 3 “a 800 ‘7 
Budapest a vee ‘ 400 ‘a 
Columbian Exhibition 
Oe i oe ud a “ee ie 





INDUSTRIAL NOTSS. 

THE report of the Labour Department of the Board 
of Trade enables us to take stock of the conditions of 
the labour market, and to compare the returns of un- 
employed with the returns last year at the same date. 
The comparison is not encouraging from a labour, 
trading, or commercial point of view. Last year the 
percentage of unemployed in January was only a little 
more than 4 cent. It did not rise to more than 6 
per cent. till May, and fell to 5 per cent. in August, 
then rising to 9 per cent. in December. This year the 
—— of unemployed in the societies reporting 

gan with 10 per cent. in January, falling to 6 per 
cent. in June, and then beginning to rise to 7 per cent. 
in August. Now the percentage is even higher, and it 
bids fair to exceed the higher figures ere the winter 
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season is upon us. The largest percentage of unem- 
ployed has been in the engineering and the iron and 
steel trades generally in all the branches, the pro- 
portion out of work in which was 10.7 per cent. 
of the total. In one year only, that of 1879, was 


that proportion exceeded. Of course, the total out | 


of work has bsen increased by the stoppage of 
the coal supplies, and the question is, To what extent 
will the settlement of the coal dispute revive those 
branches of trade? The shipbuilding prospects have 
become better, and with increasing employment in 
those branches will come a corresponding increase in 
all the sections of handicraft connected with iron ship- 
building. The building trades continue to be busy, 
only 2.6 per cent. being out of work. But the fur- 
nishing trades have risen from 4.6 to 4.9 per cent., the 
printing trades from 3.3 to 6.3, while the clothing 
trades, the boot and shoe trades, and some others are 
very quiet. The cotton trade is rather busy, but the 
woollen trades are slack, especially for this time of the 
year, when, usually, the winter goods are being manu- 
factured. 


The labour disputes duriog the past month have not 
largely increased ; 59 were reported, as against 55 in 
the month previous, and 71 in June. Of the total of 
59 no less than 14 are stated to be in the mining 
trades, 12 in the textile trades, nine in the building 
trades, seven in the metal trades, four in the clothing 
trades, and three in the shipbuilding trades. The other 
ten were in miscellaneous industries. The aggregate 
number of men involved in those disputes is stated to 
have been 116,898, of whom no less than 113,890 were 
connected with mining, so that all the other disputes 
affected only just over 3000, The tables relating to 
the state of trade in the chief industries show only 
5 per cent, of the members of the engineering and 
cognate industries to be working under conditions 
‘*fair” to “‘very good ;” in the boot and shoe trades only 
9 per cent., in the furnishing trades 13 per cent., in the 
printing trades only 11 per cent., but in the building 
trades there were 48 per cent. On the other hand, the 
percentage of members working under conditions of 
‘very dull” to‘‘ very bad,” leaving out the intermediate 
conditions of ‘‘ moderate” or ‘‘ quiet,” were 67 per cent. 
in the engineering trades, 69 per cent. in the printing 
trades, 54 per cent. in the boot and shoe trades, 52 per 
cent. in the furnishing trades, and only 20 per cent. in 
the building trades. The diminution of the unemployed 
in Durham and Northumberland has been from 2.1 
percent, to 1.1 per cent. by reason of the miners having 
resolved to continue working. The pauperism returns 
of the selected districts affected by the coal dispute 
and districts affected show an increase from 297,078 
to 299,699, or from 203 per 10,000 to 205 per 10,000. 
As compared with the corresponding month of last 
year, the increase was 17,106, or 12 per 10,000. This 
increase js not great considering the state of trade, 
apart from the coal strike. 


The Labour Gazette continues its synopsis of the 
history of the coal dispute, and its official figures imply 
that the aggregate number of persons involved was not 
so great as previously stated in the numerous reports 
published in the newspapers. 

The actual condition of affairs up to the meeting of 
the conference of Federated Miners, held at Notting- 
ham towards the close of last week, was as follows : 
The Durham miners, after conferences with the coal- 
owners with respect to the advance in wages proposed 
by the men, continued at work pending whatever 
might be done by subsequent interviews or by confer- 
ences with other miners’ associations. The attitude 
of the Durham men was the result of an intimation to 
the effect that a strike would probably be followed by 
a reduction instead of an advance, as the selling price 
of coal did not justify the latter at the present moment. 
Since the date of that interview, however, the prices 
have advanced in consequence of the scarcity of coal 
in other districts, and the higher prices realised for 
fuel from other quarters. The attitude of the 
Northumberland men was even a little more deter- 
mined, for by the votes of the association a levy was 
refused to the federation men on strike. In both these 
districts the men continued at work at the reduced 
rates paid at the date of the dispute. In Cumberland 
the men were at work at the 10 per cent. advance, 
their further demands not being assented to. In 
Staffordshire a portion of the men are under contract ; 
these remained at work. In some other parts of the 
Midlands the men resumed work at the old rates 

nding a settlement. In Wales the strike has col- 

apsed, the men in most cases having resumed work 
on the sliding scale rates as determined at the last as- 
certainment. In the Forest of Dean a compromise 
was effected while the Nottingham conference was 
sitting, the whole of the men to resume work on the 
following Monday, which they did accordingly. In 
the Scotch coalfields the disputes generally had 
subsided by the date of the conference ; in some districts 
an advance of Is, per day was granted, with the pro- 





mise of an advance at a subsequent date of another ls. 
per day. 

The expectation that some modus vivendi would be 
found whereby the miners’ dispute might be adjusted 
has been rudely set aside by the conclusions of the 
conference held at Nottingham during the latter part 
of last week. The ballot of the miners has been a 
remarkable one in some respects. The decision arrived 
at was ‘‘ to remain firm,” or, in other words, ‘‘ starve 
rather than surrender.” The ballot was taken on 
three questions, as follows: 1. Would the men 
agree to 25 eee cent. reduction in wages, or any part 
thereof ? eply: For, 226; against, 145,195; 
majority against, 144,969. 2. Would the men accept 
the employers’ offer of arbitration? Reply : Yes, 406 ; 
No, 141,566; majority in the negative, 141,160. 
3. Shall the men resume work where they can do so 
at the old rate of wages? Reply: Yes, 61,496; No, 
92,246 ; majority against, 30,750. The final resolution 
adopted, in view of the ballot, as the final decision on 
the points raised, said : ‘‘ At the same time we are pre- 
pared to return to work at the old rate of wages, and we 
will meet the owners to discuss, in the interests of trade, 
the necessity of their demand being withdrawn.” This 
part of the resolution means that the men are willing 
to resume work in a body at all collieries, but nut in 
isolated cases or in particular districts. ‘All or 
none” is the phrase used by the leaders and the men. 
But apparently the principle is not to be applied 
severely, for there was no resolution passed condemn- 
ing the men who have resumed work at the old rates, 
and at Brierley Hill and some other collieries arrange- 
ments were made ere the close of last week to re-start 
on Monday, which was done in several instances. The 
twentieth rule of the federation practically asserts 
‘*all work or none,” and even in the districts where 
there is most suffering the men are loyal to that prin- 
ciple. But there ought to be another rule to make the 
former one just. All should share whatever funds 
there may be in the aggregate districts, so that the 
suffering and privation should be equalised. 


In all districts the coal dispute is influencing and 
affecting the engineering, iron and steel, and all 
cognate industries. In Lancashire the general condi- 
tion of the engineering trades may be described as 
moderate. There is only a slight increase as yet in 
the number of unemployed in any of the branches. 
To all appearance the whole increase is due, not to 
any further depression in trade, but to the scarcity of 
fuel, and to the uncertainty which hangs over all 
branches of industry. The Liverpool district is ad- 
versely affected, large numbers of men being out of work 
on both sides of the Mersey. In the chemical working 
districts of St. Helens, Runcorn, and Widnes the 
works generally are at a standstill. At Barrow-in- 
Furness the engineering trades are so slack that quite 
20 per cent. are unemployed. Shipbuilding is in a 
very bad state; no fresh orders are coming in, The 
iron and steel trades are in a depressed condition, 
though as regards coal they are better off than in some 
other districts. 


In the Wolverhampton district the condition of 
trade is fairly good and healthy. The mills and fur- 
naces are in full operation, as coal is obtainable 
from the adjoining collieries, at an enhanced, al- 
though not prohibitive, price. Under existing circum- 
stances there is no anxiety to book new orders, as 
prices are going up, and the further stagnation in 
other districts may give a fillip to trade where the 
coal dispute is not causing so much inconvenience. In 
nearly all branches trade is brisk. Steel plates and 
billets are in active request, and galvanising sheets and 
tin sheets are in demand, the latter on account of the 
limited supply from the Welsh districts. Prices in all 
cases are firm, in most, if not all, with an upward 
tendency. 


In the Sheffield and Rotherham district trade is 
nearly at a standstill in many cases, owing to the non- 
supply of fuel, though at Rotherham the pinch has not 
yet been felt very severely, on account of the large 
stocks which had been secured. In this district the 
stove-grate, baths, and general joiners’ and house- 
fittings trades continue busy, by reason of the activity 
in the building trades. 


The miners in France and Belgium seem determined 
totry tohelp the British miner in his struggles and better 
their own condition at the same time. At one time it 
was thought that the strike would be partial only, but 
matters have developed, and it is probable that the 
districts will declare for a general strike. It is not 
expected that the Continental strike will greatly 
affect the struggle in this country, but some supplies 
for shipping purposes have been secured already, 
especially for the Continental service from British 
ports. Some of the British railway companies are also 

etting consignments from Belgium, as the supplies are 
alling short on some of the great trunk lines. 


A most important forward movement has been made 





the boot and shoe operatives. At a joint committee 


b 
[by all sections of both the great unions the following 


programme was decided upon as instructions to be 
given to the whole of the members: 1. That no man 
shall work more than 54 hours per week. 2. That no 
man shall work other than on the employers’ premises. 
3. That no day-working laster or finisher shall work 
for less than 30s. per week. 4. That no day-worker 
in connection with welted work shall work for less 
than 35s. per week. 5. That no piece-workey shall 
work for less than the minimum statement of twages. 
6. That no direct reduction of wages be submitted to 
under any circumstances, The far-reaching effects of 
this important decision will operate all over the United 
Kingdom, wherever the unions have branches. Whether 
the objects can be attained without a great strike 
remains to be seen. 

The increased activity in the labour departments 
of the State is causing great pressure to be put upon 
all members of Parliament, whether or not they 
represent the constituencies affected—that is to say, 
the constituencies like Woolwich, Enfield, Chatham, 
and all the dockyard centres. In this connection some 
searching inquiry by an independent tribunal will have 
to take place, or we shall drift into chaos, The men 
who have permanent and prospective advantages, 
above and beyond the mere rates of wages, will not be 
able to obtain, in addition, further advances in rates 
of pay and reductions of working hours, unless those 
privileges are taken into account. In a private firm 
they have their weekly wages, for the time worked, 
and no more. The value of all pensions, holidays, 
gratuities in certain cases, sick attendance, and often 
sick allowance, must be taken into account, Other- 
wise we are simply pampering the ‘‘servants of the 
State” at the expense of the taxpayer. The nation 
is prepared to do what is just, but there will be a 
reaction if more than is just is demanded. 


The annual conference of the Dockers’ Union held in 
Bristol during the past week evinces a slight revival 
in the activity of that union. For the most part the 
proceedings were in private, the reports given to the 
press being official. Of course they were guarded in 
so far as the incidents of debate were concerned, 
though the general conclusions were made public, or 
they leaked out from time to time by interviews with 
the delegates. The cash account showed that the 
income for the past half-year was 4154/. 6s. 9d. ; the 
expenditure was 8015/. 8s. 8d. ; so that the expendi- 
ture was nearly double the income. But the re- 
ported balance in hand, including the value of assets, 
was stated to be 3475/., besides 800/. value of goods, 
&e. The secretary reported that over a million ster- 
ling had been added to the wages of the dockers by the 
action of the union, and that a standard of wages had 
been fixed, together with rates for overtime. Of the 
total expenditure, over 2299/. were expended on labour 
disputes in the half-year. The conference unanimously 

assed a resolution in favour of arbitration boards 

or the settlement of labour disputes. The chairman, 

however, intimated in his speech on the subject that 
the only real way was by fighting the matter out. It 
is very curious that arbitration is nearly always 
affirmed as a principle, but very seldom applied in 
practice, Resolutions were also passed in favour of 
the inspection of machinery, in condemnation of the 
use of the military in labour disputes, and some other 
matters. No official statement was made public as to 
the actual numerical strength of the union. The 
most imposing parts of the conference were the two 
full-dress parades, or demonstrations. The Dockers 
and some other bodies are always well to the front in 
these demonstrations. But the real power of a trade 
union consists in organisation and financial resources, 
rather than in public performances where a few men 
can be seen and heard. Singularly enough, we seldom 
hear of great demonstrations in the engineers, steam- 
engine makers, boilermakers and iron shipbuilders, 
carpenters and joiners, masons, bricklayers, and a host 
of other well-organised trades, They are chiefly 
resorted to by the less organised. 





THE MANUFACTURE AND TESTING OF 
PORTLAND CEMENT.* 
(Concluded from page 346.) 

TuE causes which affect the setting of a cement are, 
primarily, the proportions to each other of the materials 
of which it is composed, and, secondly, the degree of 
their chemical affinity, or in other words, the degree or 
manner of calcination to which they have been subjected. 

In former days a very slow setting cement was sup- 
posed to be so, because it contained a very large per- 
centage of lime. This is true only so far that a cement 
containing a large percentage of lime will probably 
be slow setting, but the slow setting nature of a cement 
may due to many other causes, and the most 
marked of these is the degree of calcination to which 


* Abstract of per read by Mr. Henry Faija, 
M.LC.E., at the International Engineering Congress, 


Chicago. 
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it has been subjected. Given any combination of lime, 
silica, and alumina, which falls within the limits of an 
ordinary Portland cement compound, the degree to which 
it is calcined will make it, within limits dependent on its 
composition, either a quick or a slow setting cement. 
The percentage of alumina and iron again will affect the 
setting of a cement to a great extent. 

Independently, however, of the chemical composition 
and calcination of a cement, there are other matters, of a 
purely mechanical nature, which affect the setting powers 
of acement. The age of a cement is perhaps the most 
important, and there are one or two peculiarities in this ; 
a cement when first ground may b pros | be gauged very 
easily with a comparatively small quantity of water, but 
when that cement has been in the warehouse for twenty- 
four hours it may be almost impossible to gauge it, as it 
sets or commences to set almost directly the water is 
added ; after this period, however, the cement ger nd 
becomes slower setting, and even a very quic one 4 
cement will in a few months become quite slow enoug 
for all ordinary purposes. 

The tensile strength of a cement is the test which is 
genom considered to most accurately define its value 

or constructive purposes. A quick setting cement 

ey attains greater strength in a shorter period 
than a slower setting one, but a s'ow setting cement has 
probably the greater ultimate strength. 

The manner of carrying out this test is to gauge 
briquettes in gun-metal moulds, having a sectional area 
at the smallest part of one square inch ; the briquettes, 
after being left in the moulds for twenty-four hours in 
order to become perfectly set, are removed and placed in 
tanks of water, in which they are allowed to remain 
until they are to be tested. The usual and most con- 
venient periods to test the briquettes for tensile strength, 
are at the expiration of three and seven days from the 
time of gauging. It is usual to make five briquettes to 
test at each date, and the average strength of the five is 
taken as representing the tensile strength of the cement 
at those periods. It is also, perhaps, desirable to occa- 
sionally make briquettes to test at a longer date, usually 
twenty-eight days, as by that means a corroboration of 
the opinion formed of the cement at the expiration of the 
seven days’ test may be obtained. 

It is difficult to define any hard and fast rule which 
should govern the increase in the strength of a cement 
between the three and seven days’ test. Many quick 
setting cements will carry a tensile strain of 400 lb. on 
the inch section at the expiration of three days from 
gauging, and will —— carry 500 lb. at the expiration 
of seven days; this would show an increase of 25 per 
cent., and is perhaps as much as can be expected from a 
cement which develops a very high tensile strength at the 
early date. A slow setting cement will probably at the 
three days’ test not carry more than 300 lb. on the square 
inch, and perhaps 460 lb. at the expiration of seven days 
from gauging, which would represent an increase in 
tensile strength of about 50 per cent. It is also known 
from experience that most slow setting cements will con- 
tinue to increase in strength for a much longer period 
than the quicker setting ones, and cunsequently the 
slower setting cements, under ordinary circumstances, 
will attain a greater ultimate strength. 

It will, therefore, be seen that if a slow setting cement 
is required, it is not advisable to demand, in a specifica- 
tion, too ae a tensile strain at the early dates, and 

ssibly 350 lb. on the square inch at the seven days’ test 
is sufficient, whereas if a _— setting cement is required, 
400 lb. is nothing too much to demand. 

Latterly the author has had several specifications 
before him, which, in addition to naming the minimum 
strength at each date, have also defined the maximum. 
This, no doubt, has been devised with the object of 
securing a certain good increase in strength between 
the several dates at which the cement is tested, but 
such a specification defeats its own object, for whereas 
the best results of a cement can only be obtained by care- 
ful and proper manipulation in the testing room, a lower 
result may be easily secured by indifferent or careless 
gauging. 

The sand test consists in gauging the cement with 
three parts of sand, which should be of approved quality, 
sifted to a certain size and properly washed and cleansed, 
but the difficulties of carrying out the test are many. 
Variations in the form and hardness of the grain of sand 
materially affect the result of the test, and the difficulties 
of manipulation and of making solid briquettes render it 
altogether an undesirable test to adopt, irrespective of 
which the test is a long one, the briquettes not being 
tested until 28 days after gauging. In the author’s opinion 
cement should be tested by itself, not only because the 
manipulation is considerably simpler, but because it is 
unwise to introduce into a test extraneous matters and 
complications which are in themselves open to considerable 
variation. If it is desired to ascertain the strength of a 
mortar compounded with any particular cement, then let 
the cement be gauged with those ageregates and sand 
which are to be used on the work; by this means some 
definite information may be obtained as to the strength 
and binding power of the mortar which is to be used ; but 
to test a cement with what it is pleased to call a normal 
or standard sand, gives practically no information in this 
direction, and simply tends to complicate and confuse an 
otherwise simple test. 

The fineness to which a cement is ground materially 
affects its constructive value. Probably, if a cement was 
ground to an impalpable powder the best results would 
be obtained, but as it is impossible for the manufacturer to 
produce this degree of fineness with the machinery at his 
command, except at great cost, it is not desirable to de- 
—_— such extremely fine grinding. A cement that will 
al 


through a sieve having 625 holes yt to the square 
inch, and which will leave a residue o 


from 5 to 


per 





cent. when sifted through a sieve having 2500 holes (50°) 
to the square inch, is for all practical constructional pur- 
poses ground fine enough. ieee 

It is now necessary to refer to the property which it is 
essential that all cements should , viz., absolute 
freedom from all indications of either expansion or con- 
traction, and that when once seb it shall in no way alter 
its form, crack, or disintegrate. 

The cracks, however, which are seen in concrete work 
are not always due to the use of a “‘ blowy cement,” but 
poe § be due to constructional causes, or to the ex on 
and contraction of the structure due to variations in 
temperature, or to the natural contraction of the mass ; 
and a simple crack in a piece of concrete would hardly be 
indicative of a “‘blowy cement” unless accompanied 
by other indications, such as friability or absolute disinte- 
gration. 

Concrete or mortar, again, may disintegrate, crack, and 
fall to pieces from cther causes than the use of a “‘blowy 
cement.” There are certain matters often present in 
aggregates which, by not allowing the cement to set pro- 
perly, are antagonistic to the production of a sound con- 
crete or mortar; the principal of these are dirt and loam, 
and there is no doubt in numerous instances the cement 
has been blamed when the real fault has been either that 
the aggregate with which it was used was dirty or unsuit- 
able, or that the concrete or mortar had been improperly 
manipulated ; and a user of cement should be as careful 
in his choice of aggregate, sand, and water as he is in his 
choice of cement. 

A cement may blow within a few hours of its being 
gauged, or it may not blow until several months after- 
wards. A cement may blow when it is very fresh and 
newly ground, and will lose that tendency after it has 
become aged. Some cements will blow whether they are 
new or old. 

The cause of ‘‘ blowing” in a cement is generally due 
to an excess of lime in its composition, or to an imperfect 
combination of the lime with the silica and alumina. It 
may, however, be due to other causes, as, for instance, to 
the presence of other basic materials unduly entering 
into the a of the cement by the use of improper 
raw materials. One of these, magnesia, created a con- 
siderable scare a few years ago. Sulphate of lime, or 
gypsum, is another, which, although it has not attracted 
the attention of users like magnesia, is more often found 
in cements, and when in any considerably quantity, un- 
Sew has a very great power of rendering a cement 

owy. 

aed means have from time to time been devised for 
ascertaining, within the limits of time of an ordinary 
test, whether or noa cement is absolutely sound, and that 

rocess or test which was devised by the author some 

ourteen years ago is now in general use. The apparatus 
in which the test is carried out, and the means of carry- 
ing out the test, are fully described in the Proceedings of 
the American Society of Civil Engineers, vol. xvii., 
November, 1887, in a paper which the author had the 
honour of communicating to that society, headed ‘‘ Port- 
land Cement Testing.” Briefly, it is a vessel containing 
water, the water being maintained at an even tempera- 
ture of about 110 deg. to 115 deg. Fahr. ; there is a cover 
to the vessel, so that above the water there is a moist 
ee which has a temperature of about 100 deg. 
abr. 

The manner of carrying out the test is by making a pat, 
in the manner already described, on a small piece of glass; 
immediately the pat is gauged it is placed on a rack in 
the upper part rg the vessel and is there acted upon by 
the warm vapour rising from the hot water ; when the pat 
is set quite hard it is taken off the rack and put bodily 
into the water, which, as has already been stated, is main- 
tained at a temperature of from 110 deg. to115 deg. Fahr., 
and in the course of twenty-four hours it is taken out and 
examined, and if found then to be quite hard and firmly 
attached to the glass, the cement may at once be pro- 
nounced sound and perfectly safe to use; if, however, 
the pat has come off the glass and shows cracks or fria- 
bility on the edges, or is much curved on the underside, 
it may at once be decided that the cement in its present 
condition is not fit for use; the blowing, however, may 
only be due to the extreme freshness of the sample, and 
though a cement in its fresh condition is unfit to use, it 
may be a perfectly good cement when aged, and in order 
that a cement should not be condemned unjustly it is 
advisable in the event of a cement showing a tendency 
to blow on the first experiment, to lay some of it out 
in a very thin layer on a tray, so that it may be 
thoroughly cooled, and in the course of a few days 
another pat should be made and treated in a similar 
manner ; if this pat goes through the ordeal successfully 
and is perfectly sound, it may be fairly assumed that the 
cement only requires ageing to be a perfectly useful one ; 
if, on the other hand, the second test proves unsatisfuc- 
tory, it would not be advisable to use the cement. A 
cement may show indications of blowing while it is on 
the rack in the moist heat of the vessel; if this happens 
it is needless to say that no corroborative test is required, 
the cement must be absolutely worthless. 

It is hardly possible to dismiss the subject of the sound- 
ness of cement without reverting to a test that was sug- 
gested some three years ago by Deval, and which was 
reported upon by M. De Chatelaine, and known as 
the “hot test.” It consisted in gauging briquettes 
in the ordinary way, either neat or with sand, 
and when they were set, placing them in water 
whieh was kept at a temperature of 80 deg. Cent. 
(i.e., about 177 deg. Fahr.), and it was maintained that 
by so treating a briquette, the “yo = due to twenty- 
eight days, as carried out in the ordinary way, was at- 
tained y this method in considerably less time, and 
thereby the constructive value of a cement could be more 
quickly ascertained. Ip was also maintained that this 








treatment of a cement determined whether it was a sound 
cement or not, for if the briquettes did not stand this 
excessive temperature, but cracked or became soft, then it 
was asserted that the cement was an unsound one. 

When the author devised his a re for determining 
the soundness of a cement, which has already been 
described, he naturally had to make a great number of 
experiments before deciding on a temperature which it 
was advisable to adopt, and he then found that although 
some cements would bear being almost boiled, many 
cements, that were in every respect good and sound 
cements, would not stand the moist atmosphere and sub- 
sequent warm bath if the temperature washigher than that 
which he ~ ym 116 deg. Fahr. for the bath ; he there- 
fore, when M. Deval’s test was made public, made along 
series of experiments to satisfy himself that he had made 
no false deduction in his previous experiments. The 
conclusions which he arrived at after these experiments 
with the “hot test” were the following: 

1. That if a cement was really blowy his own appa- 
ratus showed it equally with the hot test. 

2. That the induration of a good cement was hastened 
as much, and sometimes more, by immersing the bri- 
quettes in water maintained at the comparatively low 
temperature of 116 deg. Fahr., as when immersed in a 
bath at the enormous temperature of 177 deg. Fahr. 

3. That no “fully” limed, as distinguished frum “‘ over,” 
limed cements would withstand the “‘ hot test,” but that 
all fully or over clayed cements would stand it, and that 
consequently the test acted snes to what is 
accepted as a good cement, and gave preference to the 
over-clayed and quick setting ones. 

4. That nearly any cement that had been aged suffi- 
ciently would stand the hot test. 

As the result of these experiments, the author came to 
the conclusion that the hot test could hardly be con- 
sidered a satisfactory test, and as the test has not made 
any great headway with either users or manufacturers, it 
seems that the conclusion he arrived at was fully 
justified. 

In conclusion, the author begs to submit the following 
noteson sampling and cement testing for the considera- 
tion of cement users. The specification is one which he 
has now adopted for several years, and finds that it in 
every way satisfies the requirements, and insures the de- 
livery of a good cement. 

Sampling.—When it is required to take a sample of 
cement for testing, it is desirable, in order to secure a fair 
average sample, to take a small quantity from several oub 
of every hundred barrels or sacks, or the equivalent in 
bulk, and mix them all well together before taking the 
quantity required for testing, the samples being taken 
well from the centre of the sacks, barrels, or bulk, and 
not from the surface, as that portion may have been acci- 
dentally damaged. hen sampling from fresh or new 
cement, it is always advisable to cool it by laying it out 
ina \ a layer for afew days, before putting the test in 

and. 

Gauging and Manipulation.—To obtain the best results, 
the minimum of water should in all cases used when 
gauging, cement. Small experimental pats should be 
made with a weighed quantity of cement and a mea- 
sured quantity of water, in order to determine the 
exact amount of water required to properly gauge the 
particular sample under consideration. Having arrived 
at this knowledge, a sufficient quantity of cement for 
filling a nest of moulds should be weighed out, and 
the proper amount of water added thereto. It should 
then be gauged with a trowel to the proper consistency, 
and filled into the moulds, being lightly rammed and 
oo shaken in order to remove all air bubbles, The 

riquettes should then be smoothed off and placed on one 
side. The whole operation from the time of adding the 
water to the cement to placing the briquettes on one side 
should not exceed five or six minutes, The briquettes 
should be removed from the moulds at the expiration of 
twenty-four hours from gauging, and placed in water, 
where they should remain until due for testing. It is 
customary to determine the tensile strength at the dif- 
ms dates by the average of five briquettes at each 

ate. 

Three pats should be made on pieces of glass or other 
non-porous substance, and their behaviour watched under 
the following conditions: Pat No. 1 may be left in the 
air, and No. 2 should be put in water as soon as it is set 
hard. Pat No. 3 should be treated in the apparatus for 
determining the soundness of cement. 


SPECIFICATION. 


No. 1, Fineness.—To be such that the cement will pass 
through a sieve having 625 holes (25?) to the square 
inch, and leave only 8 per cent. residue when sifted 
through a sieve having 2500 holes (502) to the square inch. 

No. 2. Expansion or Contraction.—That a pat made and 
submitted to moist heat and warm water at the tempera- 
tures and in the apparatus already described, shall show 
no signs of expansion or contraction (blowing) in twenty- 
four hours. 

No. 3. Tensile Strength.—Briquettes which have been 
gauged, treated, and tested in the prescribed manner, to 
carry an average tensile strain, without fracture, of at 
least 250 lb. per square inch at the expiration of three 
days from gauging ; and those tested at the expiration of 
seven days from gauging toshow an increaseof at least * 





* If a twenty-eight days’ test is a pee. the average 
tensile strength should be at least 450 lb. per square inch, 
and it must be noted that the increase in strength deve- 
loped between the different dates is an indication of the 
growing strength of the cement, and admits of an ap- 
proximation being formed of its ultimate strength; but 
it is impossible to lay down any hard and fast rule as to 





what the increase between the different dates should be ; 


376 





ENGINEERING 


[SEpT. 22, 1893. 











per cent. over the strength of those at three days, but to 
carry an average tensile strain of at least 350 Ib. per 
square inch. ‘ 

The strain should be applied to the briquetté at the 
rate of 400 lb. per minute. 





THE DISPOSAL OF REFUSE.* 

Tr was with some reluctance that I accepted the invita- 
tion to read a paper upon the ‘‘ Disposal of Refuse ” before 
the members of this important Association. Although 
anxious to add to the large store of very valuable papers 
read before this learned body, I felt doubtful whether the 
matter I should be able to produce would be earns stn 
new and useful to interest its members, and therefore 
hope to be forgiven if portions of my remarks be con- 
sidered old or unimportant. The subject has so often 
been before the public in the form of papers and reports 
given by able men, that it appears difficult to record new 
and interesting matter. I also felt some difficulty, as 
being the inventor of appliances for the treatment of 
refuse, lest my remarks upon the subject might appear 
biassed in one direction; but as Nottingham can lay 
claim to the first man who successfully coped with the 
treatment of refuse, I came to the conclusion that some- 
thing should be done to show that we had not only intro- 
duced and hel to develop modern methods, but had 
kept leval with the times, and, if possible, thrown further 
light upon this important subject. 

It is, I think, generally known and acknowledged 
that when the late Mr. Alfred Fryer entered the field of 
operations some eighteen years ago, the crude methods 
then in use were far from satisfactory. Dry house 
refuse, mixed refuse, excrementitious matter, and sewage 
refuse treatment had been in the experimental stage for 
some time, but no one had shown to the world that it 
was possible to deal with these objectionable matters 
without creating a nuisance, and the appliances then in- 
troduced were only used at a very heavy cost to the rate- 
payers. At that time the pail system was believed to be 
the right thing by most sanitarians. The Corporations 
of Manchester, Oldham, Rochdale, Halifax, Nottingham, 
and some smaller towns, were spending enormous sums in 
its introduction, and there is no doubt in my mind that 
the pail system was then a very important advance upon 
the midden system. The old midden system was far 
different to what is called the midden system now, as 
formerly the authorities appeared to have no restrictions 
upon the size of caverns made to receive ashes and other 
refuse from houses, into which the excrementitious matter 
from a large number of closets was discharged. Many of 
these held refuse of this kind from over 100 people, 
accumulating for two or three months, and decomposing 
and giving off germs of disease, not only from decomposi- 
tion, but also from infested people, in the very midst of 
the inhabitants. At times even these dreadful dens of 
infection were so much overladen that the filth has been 
piled against the walls of human dwellings, and required 
repeated applications to the authorities in order to obtain 
removal; the stench of this ae filth was beyond 
description, and the whole neighbourhood became sur- 
charged with foul air, and thus helped the propagation 
of disease, if not itself producing infection. 

Although most of Mr. Fryer’s inventions dealt with 
refuse in a more divided form, as resulting from the in- 
troduction of the pail system, he also provided for the 
treatment of refuse from these foul middens. He de- 
vised appliances by which the top portion of the cavern 
midden refuse could be burnt in a destructor furnace, and 
he devised a process to deal with the slop portion, which 
consisted of a small portion of ashes, a large quantity of 
urine, with a proportionate amount of solid excrement. 
His apparatus for dealing with the latter was similar in 
some respects to apparatus he had invented for the 
evaporation of moisture from sugar cane juice, which 
apparatus had then been largely introduced into the 

est Indies, and produced a portable sugar named 
‘* Fryer’s concrete.” : , : 

This machine consisted of a revolving cylinder havin 
a central shaft, supporting plate iron volutes with severa. 
thousand feet of surface, and the liquid material was fed 
into these cylinders at one end, and discharged at the 
other by an ingenious arrangement of lifting pockets 
acting in the form of a circular elevator. As the liquid 
containing a certain amount of solids was passing through 
the cylinder, a current of kot air, or of the products of 
combustion from the burning of refuse in his destructor, 
were drawn from the cylinder by means of a fan, and the 
moisture carried along with the current. Mr. Fryer’s 
object was to obtain heated es containing sulphurous 
fumes given off from the refuse, which helped to fix the 
ammonia contained in the liquid excrementious matter, 
These gases and heated air were very offensive after 
leaving the drying cylinder, and, to avoid nuisance, they 
were led into a condenser, and afterwards to the furnace 
fires. The residue came out in the form ofa black powder 
containing fine ashes and a large amount of salts of ammo- 
nium, phosphoric acid, insoluble phosphoric acid, and chlo- 





a slow setting cement will probably increase 50 per cent. 
between the three and seven days’ test, and 25 per cent. 
between the seven and 28 days, whereas a quick setting 
cement may increase but very little. AJl cements should, 
however, show an ——. increase in strength 
between the different dates, but as the increase in 
strength is not so great with quick setting cements as 
with slow setting ones, the tensile strength of a quick 
setting cement eakd be greater at the shorter dates than 
a slow setting one. All cements, more especially quick 


setting ones, me slower setting and generally improve 
in tensile sti h with age. i bi 
* Abstract of paper read before the British Association 


at Nottingham, by Mr. Wm. Warner, A,M.I.C.E. 








ridesof potassium and potash, which are valuablefertilisers. 
The change so promptly brought about by sanitary autho- 
rities from the midden to the pail system, and again to 
water carriage, together with the expense in this mode 
of treatment, prevented these appliances from general 
adoption. 

r. Fryer, however, brought his skill to bear in per- 
fecting his other invention for dealing with the matter 
produced in systems then taking precedence, and he 
turned his attention to the treatment of pure excre- 
mentitious matter collected from pail closets, and also to 
the treatment of refuse collected from ash tubs, from the 
new style of midden (which only contained about one 
week’s output). The middens being built above the 
ground level, and having only capacity to allow of 
small accumulation, minus urine and rain water, the 
refuse may be termed ‘‘dry refuse.” It has been 
found, by experiments, that excrementitious matter, 
when kept entirely separate, will produce a very 
valuable manure, the price being regulated by the nitrate 
market. This concentrated manure is worth at the 
present time 6/. per ton, and those towns keeping the pail 
contents pure, and nog | it in the best apparatus, have 
shown a fair revenue. The towns of Birmingham, Staf- 
ford, Rochdale, and Warrington have benefited to a very 
large extent by machinery producing concentrated manure 
upon the lines invented by Mr. Fryer, and are now sell- 
ing it at about 6/. per ton, against an average cost of 3J. 
for labour and interest on capital expended on plant. It 
is, however, only fair to state that the extra cost of col- 
lection is greater than the 3/. per ton saved in its manu- 
facture. It is questionable whether the concentrated 
manure produ at Manchester has been a source of 
revenue in manufacture, entirely owing to the details of 
pail closet arrangement, whereby certain portions of fine 
ashes are deposited in the pails, and thus the contents 
are adulterated. The principal features of Fryer’s treat- 
ment of crude excrementitious matter, consisted mainly 
of apparatus similar to that employed in large sugar fac- 
tories, with the addition of drying machines and de- 
structor furnaces to generate steam. The pail contents 
were discharged into a tank on the ground level, and 
there mixed with about 1 per cent. of sulphurous acid to 
fix the ammonia. Before heating, the liquid is elevated 
into a large store tank and conducted, by means of Ps 
and valves, in small quantities, into a vacuum pan. These 
pans are constructed with taper bottoms, so that the 
thick portion may settle and s out first. The more 
liquid portion in the body of the vessel is acted upon by 
the hot surface of a wrought-iron drum, having a large 
number of tubes passing through it. This drum is hea 
by exhaust steam from the engine driving the drying 
machinery. The engine is also constructed with an air 
pump connected with the top of the vacuum pan, so that 
the evaporation is conducted by steam at low pressure, 
and therefore less liable to set ammonia free. 

I have made many experiments with this apparatus, 
and have been able to evaporate over 50 per cent. of 
water from the pail contents in this part of the appa- 
ratus. 

After treatment in the vacuum pans the liquid is passed 
into a dryer, consisting of a steam jacketed cylinder, fed 
with high-pressure steam from the boilers, and here about 
43 per cent. of water is evaporated, with the result that a 
concentrated manure is produced in the form of powder, 
containing nearly 8 per cent. of nitrogen. The vapour 
given off from the dryer is also made to do duty in the 
vacuum pan, together with the exhaust steam. The 
td necessary to find steam for evaporation in the 

ryer and to drive the engine is produced by burning dry 
house refuse in destructor furnaces, and during a trial of 
121 hours we were able to burn 55 tons of refuse, and 

roduce a useful material in the form of hard clinker. 

he heat produced steam to evaporate the water from 
over 68 tons of excreta, leaving 96 cwt. of concentrated 
manure. This performance is equal to about 1145 lb. per 
hour evaporated for 1009 lb. of refuse. This refuse was 
screened and of fair quality, the utmost being done to 
— economical results. It will be seen from these 

gures that an enormous quantity of water must be 
evaporated to produce a good marketable concentrated 
manure. 

Other methods are in use, as at Rochdale (where 
screened refuse is burnt in boiler furnaces, and the pro- 
ducts of combustion are passed over the liquid excreta), 
and also at Birmingham and Manchester, where it 1s 
treated entirely in drying machines, but the results are 
not satisfactory ; but all installations are generally upon 
the lines set out by Mr. Alfred Fryer. Although the 
treatment of excrementitious matter has been proved 
successful, the system is ually losing ground, and 
water carriage taking its sles, even in those Lancashire 
and Yorkshire towns where very Jarge sums of money 
have been expended upon the pail system. There are 
still offensive matters produced from manufactories to be 
found in the sewers, and as the inhabitants of the better 
class of houses do not care to have pail closets, the sewage 
is foul, and requires treatment ; a the two 
systems at one town are costly and objectionable. When 
a town is entirely upon the water carriage system, refuse 
is also produced in different form, and the best means of 
dealing with it has not yet been solved. 

If we take, for instance, a town with a population 
equal to Nottingham, say with 220,000 inhabitants, and 
assume that it has a perfect system of drainage, consist- 
ing of sewers with a good fall, and the latest fiushin, 
arrangements, with good ventilators ; the streets pav: 
with the best known materials, such as wood in the prin- 
cipal streets, and macadam on the main roads. ‘This 
town would then produce a large quantity of refuse, 
which may be taken at: (1) The refuse produced from 
sewage, about 375 tons; (2) the road refuse, about 100 
tons ; (3) the house refuse, about 400 tons. The sewage 








sludge, at approximately 375 tons per day, would consist 
of a nasty aiaeive liquid, having little fertilising pro- 
perties, and being very difficult to handle. The solid 
matter contained in this liquid is about 37 tons, which 
may be ploughed into the land after the sewage water 
has — through, as at Nottingham, or it may 
be dealt with chemically, and then pressed into 
sewage sludge cakes, and afterwards applied to land. 
But in either case there is the quantity to be 
dealt with, and its disposal is a difficult problem. The 
late Dr. Tidy and other eminent chemists have told us 
that to put it upon land in its crude form caused the 
pores of the land to be filled by a kind of solid matter, 
similar to paper pulp, which would in time make a sewage 
farm useless ; and there is also great difficulty when the 
sewage is supplemented by heavy rains, swamping the 
ground, where sewage farms are adopted. But if the 
sewage be treated chemically, by lime, or the latest suc- 
cessful chemical known as ferrozone, supplied by the Inter- 
national Company, we still have the refuse sludge to deal 
with. It may be pressed into sludge cakes, and these 
cakes may in some instances be sold or given to farmers, 
but generally the difficulty is not solved. At some 
modern works —- propose to burn it along with house 
refuse, which will still leave the mineral matter to be 
dealt with, besides having its effect upon the efficiency of 
destructor furnaces, which were first designed and in- 
tended for house refuse only. Schemes of this latter kind 
ee carried out at Hyde, Royton, and Hudders- 
eld. 

A enue method is in use at Ealing, Middlesex, de- 
vised by Mr. C. Jones, the surveyor, and appears to do 
well, in which the sludge is mixed in crude form with 
house refuse, and after draining for a time, it is led 
direct into his destructor furnaces. Where land can be 
had without prejudice to the surrounding inhabitants, 
there is no doubt his system has advantages, but at 
towns where land is limited, and objections are raised, a 
system of presses should be introduced to help the filtra- 
tion of water from sludge. The London County Council 
take their sludge out to sea in hopper steamers, and tip 
it into the ocean, and I understand that Salford proposes 
to adopt this method ; whilst Glasgow, with its seaport 
advantages, has come to the conclusion that sludge 
presses are the right things for dealing with it. The cost 
of dealing with sewage sludge in filter presses depends 
upon the chemical treatment of the sewage, and it varies 
from 3d. to 6d. per ton treated ; therefore, with this system, 
a town of 220,000 inhabitants must spend over 1700I. 
wd annum to reduce the sludge into portable form. 

owns situated in agricultural districts are able to dis- 
pose of their sludge, after pressing, at a price to cover the 
cost of treatment, but many towns find it difficult to dis- 

se of. From experiments, I think sewage sludge might 
made to show successful results in the manufacture of 
bricks, with specially designed machinery and kilns. Some 
of the latest schemes include arrangements for burning 
ee sludge in destructor furnaces. A combination of 
estructors and sludge-pressing machinery appears to be 
the most economical method of disposal up to a certain 
int. The towns of Hyde, Royton, and Huddersfield 
ave — these combined appliances, and at the two 
former places the refuse will generate sufficient steam to 
drive the sludge- pressing machinery. Those towns 
situated at the mouth of a tidal river, and seaside places, 
are not troubled with sewage sludge disposal, as they send 
it to sea with the sewage by outfall sewers. 

A modern sludge-pressing plant consists of air com- 
pressors, with sludge-charging rams, and filter presses. 
The sludge is conveyed from the bottom of precipitation 
tanks to a large sludge well, and from there allowed to 
gravitate into the sludge rams. In passing forward a 
small amount of lime is added, in quantity according to 
the quality of the sludge, and to its previous chemical 
treatment. When a ram is charged, the compressed air 
produced by the air compressor is passed into the ram, 
and the sludge forced. vertically through pipes into the 
filter presses. The sludge in this state contains from 
90 to 95 per cent. of moisture, and after filtering under a 
eae gee of 100 Ib. on the square inch for about 50 minutes, 

ard cakes are produced holding about 40 per cent. of 
moisture ; but taking bulk for bulk, the sludge has been 
reduced to about one-fifth, viz., five tons of wet sludge 
page one ton of sludge cakes. Considerable trouble 

as been experienced with this class of machinery, both 
in the wear and tear, and the breakage of press plates. 
The wear and tear is attributed to the foreign matter 
contained in sewage sludge, such as sand, gravel, 
bits of string, rags, and portions of leather and wood, 
causing the valves to be rapidly worn, and the pipes 
blocked. The breakages were also owing to the above 
mnaterials collecting between the filter plates, and thus an 
be pressure is brought upon the surfaces, sometimes 
of about 50 tons, thus breaking the plates. In the new 
appliances very few valves are used, and the wearing sur- 
faces are protected. The latest kind of sludge press has 
plates with buckled sides (similar in form to buckle plates 


used in bridges), giving — strength. Sludge machinery 

of this kind has recently been supplied to Wimbledon, 

— Hyde, Hanley, and Glasgow Sewage 
orks, 


(To be continued.) 





Gas aT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in July amounted to 
161,494/., as compared with 164,249/. in July, 1892, show- 
ing a decrease of 27551. this year. The aggregate collec- 
tion in the first seven months of this year was 1,698,898/., 
as compared with 1,725,157/. in the corresponding period 
of 1892, showing a decrease of 26,2597. this year, or 1.52 
wed cent. The company is suffering, to a small extent, 
rom the competition of the electric light, 
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‘* ENGINEERIN ae PATENT 


CompitED By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advert. t of the 'p of @ plete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advert. tof the op of a complete specification, 
give notice at the Patent Ojice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,643. H. Edmunds, London. Electric Switches: 
{1 Fig.] October 4, 1892.—This invention relates to an electric 
switch so arranged that when the press button is operated, the 
solenoid is energised to effect the operation, the current which 
energises the solenoid being immediately after cut off from it 
independently of the press button. Opposite the poles of the 
solenoids A, A? is a bent double-armed lever E, which engages 
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7643 


with one of the spring contact pieces D, D2, according to which 
button,“‘on” or “‘ off,” is depressed. The axis of the double-armed 
lever is electrically connected to the supply main, so that when 
it is attracted by one of the magnets the circuit is completed 
through it to the lamps, and when the other magnet is excited 
the lever will be rocked on its centre eo as to break the circuit 
through the lamps. The cores of the solenoids are provided with 
enlarged ends outside the coils. (Accepted August 9, 1893). 


24,127. F. King, London. Secondary Batteries. 
[5 Figs.] December 31, 1892.—This invention relates to means 
by which the plates of opposite denomination in a secondary 
battery are separated and insulated from each other otherwise 
than through the electrolyte. The plates B are provided with 
ribs b projecting from the surface a distance slightly less than 
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that at which the plates’A, B are to be maintained apart. At the 
outermost edge of each rib a piece of insulating and acid resist- 
ing substance is placed, and held in position against the opposing 
plate by the ribs, and so shaped as to deflect from the ribs any 
material resulting from the exfoliation of the surface of the 
plates or any particles of material that may fall out of them. 
(Accepted August 9, 1893). 


GAS, &c., ENGINES. 


17,823. W. Mather, Manchester. ing 
monia, &c., for Workin es. .]_ October 6, 
1892.—In this invention the evaporation of the liquid is effected 
in a vessel separate from that containing the stove. The vessel 
is composed of a number of horizontal tubes A connected 
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at each end to heads B, B', of which the former B is joined 
at the bottom by a pipe C with a shut-off valve D with the 
reservoir E containing the liquid anhydrous ammonia, while the 
head B! is provided at the top with a branch Pipe F communi- 
cating with the apparatus to be supplied. The heads are con- 





structed with a number of channels so formed that the ammonia 
entering the lowest one of the head B from the reservoir E passes 
through the lowest tube A to the lowest passage of the head B', 
which leads it into the second tube A, through which it flows 
back to the second channel of B, and so on, the fluid being thus 
made to flow backwards and forwards in a zigzag manner through 
the successive tubes, and these being surrounded by a casing G 
containing hot fluid, the ammonia is during this passage con- 
verted into vapour, which escapes from the topmost tube A 
through the branch pipe F to wherever required. (Accepted 
August 9, 1893). 


GUNS, &c, 


12,280. A.Chamberlain, Birmingham. Cartridge 
Cases. [5 Figs.| July 2, 1892.—This invention relates to 
means for printing or marking cylindrical cartridge cases after 
they have been manufactured. The cartridge cases to be printed 
are fed into the incline A and pass at the bottom into the recess 
of a slide, which is operated by levers from a main driven 
shaft driven by pulley Hl. The picking up arrangement 
acting on the end of a lever picks the cartridge case out of 
the recess when the slide is pushed out. This arrangement 
consists of a spring clip so arranged that when the ends touch 
the cartridge case while it is lying in the recess of the slide, 
the clip ends open, being pressed down by the lever, and 
spring over the case, encircling it and lifting it out of the 


Hh Fig. 1. 
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recess. On the next downward movement of the lever, the clip 
carries with it the cartridge case. The pick-up arrangement, 
after the withdrawal of the slide, places the cartridge case in a 
gap between the end GI of the sliding spindle G and the end 
of the rotating mandvil D, and then the slide G advances carrying 
withit a sliding sleeve D!, so that the cartridge case is pushed on 
the mandril D. A cylindrical type surface then comes round 
and prints the required matter on the surface of the cartridge 
case. During this operation the case is pressed up against the 
type surface by the roller carried by a lever operated from the 
driven shaft bya cam. This pressing up by the roller prevents the 
mandril D from being sprung off the type surface. (Accepted 
August 9, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


17,567. H. E, Newstead, Nottingham. Friction 
Clutches, [4 Figs.] October 3, 1892.—This invention relates to 
friction clutches. The shaft a is fitted with a drum b attached to 
a bosson the shaft by arms. On the other shaft c is a boss d 
securely attached to it, and made with an arm to which is con- 
nected a ring ¢ thicker at one side than the other. Upon the 
boss d and on the side opposite to that carrying the arm dl is a 
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bracket forming a jaw for a lever f and a bearing for a quick- 
threaded screw g, which may also have a bearing in the boss d. 
The thinnest side of the ring ¢ is divided, and itis thickened up to 
give tincreased bearing surface for a wedge, which is tapped to 
form a nut for the screw g. Fitting within the jaws of the 
bracket d2, and firmly attached to the screw g, is a lever con- 
nected by a link toa collar capable of sliding upon the shaft c. 
(Accepted August 9, 1893). 


STEAM ENGINES AND BOILERS. 


19,384. H. P. Parkes, Tipton, Stafts, and 
M‘Alpine, London. Marine, &c., Boilers. (5 Figs. 
October 28, 1892.—This invention relates to Patent No. 14,844 of 
































1891, and consists in giving additional rigidity and strength to 
the boiler shell, &c. A corrugated plate is bent into a tubular 





shell, the corrugations being at right angles to its axis. The 
closing discs b or ends have also concentric corrugations. The 





welding edges are left plain until after the welding operation, 
when they are corrugated by means such as rolls. (Accepted 
August 9, 1893). 


16,992. B. Peace and E. Adams, Sheffield. Steam 
Generator, &c,, Furnaces. [3 Figs.) September 23, 1892. 
—This invention relates to furnaces for steam generators, &c. 
At the back of the bridge a device D, compel of a material 
such as fireclay, is placed in a horizontal position, and arranged 
in the form of a box, open at the end near the hollow bridge C 














and fitting tight up to it. The underside is louvred, and at 
the upper part of the end farthest from the bridge is a vertical 
opening for conducting the heated air to the generated gases 
travelling from the burning fuel hk. The device rests upon fire- 
bricks placed against the sides of the steam generator flue, and 
so arranged that a horizontal opening is left at each side to allow 
the heated air to ascend. (Accepted August 9, 1893). 


17,336. R. de Eicken, Paris. Governors for Motive 
Power es. [4Figs.] September 28, 1892.—The object 
of this invention is to provide means for stopping the engine 
when the connection between it and the governor breaks. The 
vertical axis a@ of the governor turnsin a frame b secured upon 
the cylinder c. The sleeve d operates, by asmall rocking lever ¢ and 
intermediate rods, a valve included in the steam admission pipe e3 
in front of the distributing box. The vertical axis a is rotated by 
a belt f, which connects the pulley keyed upon the driving 
shaft o to the pulley A fixed upon a shaft h! which turns in a long 





sleeve b formed on the frame of the governor. The frame } carrics 
a fixed axis ¢ upon which is loosely mounted a rocking lever 
having a forked arm which embraces the shaft a below the sleeve 
d anda short arm m carrying a roller p made to move with little 
friction upon the belt f. The rocking lever is also provided with 
a weight 2, which in the normal operation does not tend to turn 
it. A stop r, fixed to the frame of the governor, limits the 
upward movement of the roller, as it forms an abutment for the 
arm / of the rocking lever, this arm being sufficiently heavy for 
balancing the lever m to a great extent. (Accepted August 9, 


15,677. Hon. C. A. Parsons, Newcastle-on- e. 
Gove of Steam Engines, Turbines, &c, [2 figs.) 
September 1, 1893.—This invention relates to a governor for con- 
trolling the supply of motive fluid to a steam engine, in which a 
steam control valve is operated by a steam relay arrangement, the 
relay valve being subject to two motions, one of which causes the 
constant reciprocation of the relay valve, and consequently the 
control valve, while the other varies the position of the former 











according to the position of the governing device, and deter- 
mines the proportion of each reciprocation during which 
steam is admitted to or cut off from the engine. The supply 
and cut-off valve is operated by steam pressure on a piston B', 
and its periodic opening and closing are produced by the action 
of a reciprocating lever G which is compounded with a governor 
lever E controlled by an electrical or mechanical governor. 
(Accepted August 2, 1893). 


MISCELLANEOUS, 


2176. O. Schnelle, Berlin, Germany. Sieves. (5 
Figs.) February 1, 1893.—This invention relates to sieves and 
means for ing them. @ isthe axle of suspension of the 
shaking machine, 6 the sifting ap tus, ¢ the bearing disc for 
the crank which is turned by the driving pulley d. In the 
apparatus b the single sieves are arranged above one another, 
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each having a funnel for ry! those parts which do not pass 
through the meshes. m is the bag for supplying the sifting 
material, which is capable of following the circular movements 
of the machine. n is the bag for leading of the sorted material. 
The tailings are collected in the chests e (Fig. 1) arranged before 
the sieves and connected with them by channels. The lower end 
of the axle al is surrounded by a ball piece arranged in a corre- 
eyo idirg ball bearing a*, The block of lead o in the disc ¢ acts 
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as a counterweight to prevent jerks. A suspended bearing / is 
provided containing the socket of a ball bearing /'; this socket 
receives the ball piece h with a pivot z screwed in it, and firmly 
connected with the ring 1, the wer pivot of which is secured 
to the axle by means of anut. Means are py for prevent- 
ing turning of the sifting apparatus around its own longitudinal 
axis. (Accepted August 9, 1893). 


14,130. T. Singleton, Darwen, Lancs. Power 
Looms, [3 Figs.) August 5, 1892.—This invention relates to 
means for operating and controlling the brake of looms for 
weaving, the object being to facilitate the application to and 
withdrawal of the brake from the brake wheel. An inclined 
slotted lever 3 is mounted loosely on the bracket 1 fixed to the 
underside of the shuttle reet 2 at the end of the loom lever 3, and 
its end is connected to near the end of the brake lever 5. On the 
connecting-rod 4 is an open spiral spring 6, placed above which is 
the adjustable fixed boss 7 for regulating the pressure of the 
spring 6. Below the spring and loose on the connecting-rod 4 is a 
boss 8, which rests on the 7 side of the brake lever 5, and on the 
rod 4, which passes loosely through a hole in the brake lever 5, 
and below the brake lever 5, is the fixed boss 8a. Fixed to the 
stop handle 9 isa pin 10, whichis received in the slot in the 
slotted lever 3. Below the brake lever 5 and free to move on a 
fulorum stud 11 fixed to the end frame 12 of the loom is the drop 
catch 13, which, when in position (Fig. 2), allows free play to the 
brake lever 5, but if it is desired to remove the brake from the 





























brake wheel 14, the operative presses on the end 15 of the drop 
catch 13, turning the latter on its fulcrum stud 11, and so bring- 
ing the part 16 of the drop catch to bear against the underside of 
the brake lever, the end of the brake lever 5 being thus slightly 
raised, the spiral spring compressed, and the brake 17 held clear 
of the brake wheel 14 until the drop catch 13 is moved by the 
operative to the position (Fig. 2). When the loom is to be stopped 
by the spring handle 9 being ‘‘ knocked” off, the handle carries 
the pin 10 to the higher end of the slot in the slotted lever 3, 
which is forced downwards, and by the fixed boss 7 the spiral 
spring 6 is compressed, and bears on the boss 8 and on the end of 
the brake lever 5, and by the latter turning on its fulcrum stud 
the brake 17 is applied to the brake-wheel 14, and the motion 
of the loom arrested without any rebound. When the stop or 
— handle 9is moved to restart the loom, the pin 10 travels to 
the lower end of the slot in the lever 3 and raises the spiral spring 
and the connecting-rod 4, and by the fixed boss 8a the end of the 
brake lever 5 is also raised, and the brake removed from the brake 
wheel. (Accepted August 9, 1893), 

4329. W. Ackroyd, Gomersal, T. H. Ackroyd and 
8. Raistrick, kenshaw, Yorks. Guaogerting 
Rollers of Carding Engines. [4 Figs.) Fe ruary 28, 
1893.—This invention relates to mounting the cn gm f >and 
working rollers by arranging the supporting journals so that, 
should any thick substance enter the machine, it will be allowed 
to pass forward without danger of breaking the supporting 


nothing hard passes between it and the one rotating in connec- 
tion with it, but if any strain takes place the spiral spring H 
will yield and allow the hard substance to pass. (Accepted August 
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14,970. A. McDou Duluth, St. Louis, Minne- 
sota, U.S.A. Ships for Transporting Railway Cars. 
[8 Figs.] August 19, 1892.—This invention relates to vessels 
known as ‘‘whalebacks.” The hull is made of steel plates 
secured to transverse beams, and the sides are parallel longitu- 
dinally and vertically, the top curved, the bottom rounded, the 
bow made spoon-shaped, and the stern skeged. The stern is 
lower than the bow, and the sides and top of the boat are abruptly 
ended some distance in advance, so that a flat entrance is formed 
near the stern of the boat through which the cars pass in enter- 


ra Fig.. 
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ing the hull, and at the stern is a platform on which the cars 
run before passing through the entrance. The deck bulges slightly 
upwards at its rear, and the inner deck extends to the extreme 
stern end of the boat and is firmly supported byframes. In load- 
ing the boat, it is backed into aslip so that the tracks at the 
stern coincide with those of the deck. The cars are then passed 
into the boat, these tracks on the stern being capable of being 
brought up or down to a level with the tracks of the dock, by 
pumping water into or out of the tanks beneath the false bottom. 
(Accepted August 2, 1893). 

17,233. A. C. Moore, Anerley, Surrey, and G. 
Brandon, Deptford, Kent. Wire Netting es. 
{1 Fig.] September 27, 1892.—In this invention, in place of the 
tubes containing helically wound wires, bobbins are provided 
with wires wound externally on them, these being exposed and 
visible. The wire W is wound on the bobbin B. On each side is 
mounted a rolier R, over which the wire passes on its way to meet 
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the other wire, and entwines itself withit. The bobbins occupy 
at the same time with it the positions A, and after several 
revolutions to entwine they are all moved to intermediate posi- 
tions a, to form the entwinements ¢t, as the tubes now em- 
loyed in these looms. For facilitating the removal of an empty 
bbin, the spindle 8 can be pressed down in opposition to a 
spring C and can then be removed along with the bobbin from 
between the rollersR. (Accepted August 2, 1893). 


16,764. G. W.Lightowler and W. Keighley, Brad- 
ford. Yarn arping, &c., es. [3 Figs.) 
September 20, 1892.—This invention relates to warping mills, &., 
and its primary object is to provide means for indicating the 
length of yarn wound upon the mill. A pair of measuring rollers 
are mounted upon the travelling carriage, and between them the 

















Fig.1. Fig.2. 























































brackets, &c. The bottom part of the supporting bracket A is 
supplied with a detachable cap B held in position by a set screw C. 
The roller spindle D rests and rotates in the journal E, and above 
it is a plate secured to a spindle, round which is placed a 
spiral H to allow further compression if n Eac 


by the yarn passing between them, and —— the same peri- 
owe speed as the speed of the yarn, the arbour of one of them 

ing arranged to operate a counting apparatus adapted to indi- 
cate in yards the peripheral motion of the cylinder, and conse- 





5 h 
eis of the carding engine is provided with a bracket A for sup- 
porting the roller K, which is retained in the journals so long as 


quently indicate the number of yards of w passed on to the 
mill, On the carriage D a pair of standards E and E! are fixed, 


is passed as it ie fedon to the mill. The rollers are operated | Co; 


and between them the flanged roller F, covered with material 
such as cloth, is mounted in bearings formed at the bottom of the 
slots J. The cylindrical measuring roller G is mounted in the 
sliding bearings H fitted in the parallel slots J, and rests upon the 
roller F. The yarn passes between the rollers F and G and on to 
the mill so that it partly encircles the cloth-covered roller F, and 
thereby Cs yaaa any possibility of yarn slipping between the 
rollers without turning them. The roller G measures exactly a 
foot in circumference, and ite arbour K carries a pinion L en- 
gaging a wheel M three times its size mounted on the primary 
shaft of a ‘“‘ Harding” counter O carried by the bracket N secured 
to the standard E ; the counter thus records in yards the length cf 
the yarn passed on to the mill B. The beaming motion is driven 
from the pinion shaft P, which is operated by the pulley Q keyed 
onit. A loose pulley R is placed next to Q, and ona sleeve 
locsely mounted upon the shaft P is secured the pulley S. A 
second pulley fixed on the sleeve is connected by the belt U to 
the beaming mechanism V mounted on the framework A}, To 
drive the beaming motion the driving belt of the warping mction 
is transferred from the pulley Q over the loose pulley R onto the 
pulley 8. (Accepted August 2, 1893). 


17,326. W. Mather, Manchester, and J. Christie, 
Alexandria, Dumbartonshire. anging Webs in 
Chambers for Steaming, &c. [4 Fiza.) we Song 28, 
1892.—This invention relates to means whereby continuous webs 
of fabric are hung in folds or loops in chambers in order to be 
steamed, dried, A number of spars of wood with metal ends 
A' forming rounded teeth and having rollers mounted in them, 
are arranged to travel parallel to each other along bearers B sup- 
porting their ends. Each of the spars carries a fold of the web, 
a loop C of which hangs down freely between each pair, the pair 
being kept a little apart by projecting cheeks at eachend. All 
the spars are strung on a pnd of ropes D passing through holes 
in the end fittings A', and longer by several feet than the length 
occupied by the spars when they lie all as closely together as 
their projecting cheeks will permit. Each spar is in turn ad- 
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vanced into the chamber, being carried forward several feet by 
a worm E arranged at each side, in the threads of which the ends 
A' of each engage as it is drawn within reach of the thread by the 
advance of the preceding one. There is thus left between each 
two a space into whicha loop of the web is delivered from rollers 
F above, so that it hangs down as a wide loopC'. When the next 
spar is similarly advanced, this loop C! is narrowed, and a suc- 
ceeding wide a is formed like C1 and then narrowed, the advance 
of each spar pushing onwards by the width of a narrowed loop C 
all those in front of it, and, by the pull of the ropes, drawing 
onwards all those behind it. For removing the web from the 

hamber, the mo ts of the mechanism are reversed, the 
web being drawn by the rollers F as after loop is widened 
out by retreat of the succetsive spars. The rollers F are driven 
by straps from a shaft G connected by bevel and speed-reducing 
gear H tothe worms E. (Accepted August 2, 1893). 


17,564. J.C. Stew: Glasgow, Scotland. Valves. 
[4 Figs.) October 3, 1892.—This invention relates to valves, ard 
consists of a spindle b at one end of which is a pad a which rests 
in its seat in the valve casing, and is held in position by means 
of a perforated disc c which compresses a spiral epring f on the 
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spindle. In the centre of the spindle where the pad is fixed is 
a hole into which is screwed a pin secured in the inside of a 
cap, which, witha screw, locks the valve, acts as a dust protector, 
and is a push for adjusting the pressure exerted within the con- 
tainer. (Accepted August 9, 1893). 


— STATES PATENTS AND PATENT PRACTICE. 
Jescriptions with illustrations of inventions patented in t 

United States of America from 1847 to the peivent ating a 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Ivory a — Conco.—The os of ivory from the 
mgo are largely increasing. In 1887 these rts 
amounted to 40,000 tons ; in 1888, to 55,000 tons ; in 1889, 
to 114,000 tons; in 1890, to 181,000 tons; in 1891, to 
142,000 tons; and last year, to 209,000 tons. Sheffield 





— large quantities of African ivory for cutlery pur- 
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BRITISH COLONIES AT CHICAGO. 
IV.—New Sout WarEes—continued. 

THE most striking feature of the exhibit of New 
South Wales in the Mines and Mining Building is 
the great coal trophy which forms a background to 
the section, and emphasises the fact that the colony 
is a great coal-producing country, although com- 
paratively little has been done up to the present 
time in drawing on an almost unlimited supply. 
The coal measures cover an area of nearly 24,000 
square miles. There are five main coalfields : those 
of Newcastle in the north, of Illawara in the south, 
the Lithgow field in the west, the South-Western 
or Mittagong, and the Gunnedah coalfields. Sydney 
occupies an almost central position with regard to the 
various deposits, and boreholes recently put down 
show the existence at a depth of between 2000 ft. 
and 3000 ft. of workable deposits from 17 to 26 
miles from the chief city of the colony. Accord- 


ing to Professor T. W. E. David, late Geological | Al 


Surveyor, Department of Mines, the coal of New 
South Wales belongs to three separate systems. 
The first is assigned to the Lower Carboniferous 
age, and so far is commercially useless, for although 
two of the upper seamsare 5 ft. and 7 ft. thick, the 
quality is too inferior to pay for working. Much more 
recent in geological time is the second or Permo- 
Carboniferous system, with three distinct series in 
New South Wales, two of which extend into 
Queensland. The total thickness of this forma- 
tion at Newcastle is about 11,000 ft., and it includes 
150 ft. of coal in seams of upwards of 3 ft. The 
third system is still more modern, as shown by the 
modified fossils ; it consists largely of shales contain- 
ing coal seams that are not worth working. 
Although the existence of coal in New South Wales 
was known a century since, its extraction dates 
back only to 1829, in which year 50,000 tons were 
raised. The amount last year was 5,780,000 tons, 
but this was less than in 1891, when over 4 million 
tons were obtained. The average price per ton in 
1892 was 7s. 8.82d., representing a total of 
1,462,388. More than half this quantity was ex- 
ported (2,191,000 tons), of which 1,300,000 tons 
found its way to other Australasian colonies, and 
the remainder went to foreign ports. The export 
coal trade of New South Wales has, indeed, been 
important since 1858, more than 344 million tons out 
of the 56 millions total having been sent abroad, 
leaving 21,690,000 tons for home consumption. Of 
course the figures of the New South Wales coal 
industry are insignificant when compared with 
those of Great Britain; but they were far more 
insignificant a few years ago, as the following 
statistics will show. They are selected from the 
last return of the Department of Mines and 
Agriculture: 





United Kingdom. | New South Wales. 
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1875| 535,845 | 1244 |430/ 2.321 | 3,398) 8 | 413| 2.418 
1878) 475,329 | 1453 | 336| 2.972 | 4,792) 8 | 599| 1.669 
1881) 495,477 | 954 |519| 1.925 | 4,098] 2 2049] 498 
1884) 520,876 | 942 /562| 1.810 | 6,227; 14 | 444] 2.248 
1887| 526,277 | 995 529; 1.890 | 7,998) 94 | 85 | 11.752 
1890, 613,233 | 1160 529} 1.891 |10,815| 13 | 793| 1.260 
1891 648,450 | 979 |662/ 1.509 10,820, 21 | 515 | 1.940 








The coal industry has given Newcastle an im- 
portance in the colony second only to that of 
Sydney ; its harbour accommodation is excellent, 
and the facilities for shipping are very considerable. 
On the south side of the harbour is a continuous 
quay 3600 ft. long, well supplied with cranes and 
chiefly used for loading al on the western side 
is another wharf 6293 ft. long, of which 4490 ft. 
are reserved for coal shipment. This wharf is well 
supplied with hydraulic cranes, capable of handling 
6000 tons in twelve hours. On the north side of 
the harbour there is more wharf accommodation, 
and there are two cranes each capable of shifting 
1000 tons per twelve hours. Railway connections 
exist between the harbour, the collieries, and 
the main lines. The southern coalfield has an out- 
let in the Woolongong Harbour, 45 miles south 
of Sydney ; there is adepth of 13 ft. of water, but 
wharf space is more limited, a restriction — 


compensated for by more powerful cranes, of whic 





THE AGGREGATE QUANTITIES AND VALUES OF MINERALS, THE Propuce or New SouTH WALES FoR THE YEARS 


1891 AND 1892. 





























1891. 1892. 
’ Increase in Decrease in 
Minerals. Value. Value, 
Quantity. Value. Quantity. Value | 
2 a4 £ es. d. i... we & s. d 
Gold 153,335.62 oz.| 558,305 12 3 | 156,870000z. | 569,177 17 4| 10,872 5 1 
Silver* 729,590.05 ,, | 184,850 0 0 | 350,661.50 ,, 56,884 0 0| ms 77,966 0 0 
Coal - |4,037,929.30 tone| 1,742,795 12 6 |3,780,967.71 tons| 1,462,388 9 4 o 230,407 3 2 
Shale =|” 40,849.00 4, 78,160 0 0| 74,197.15 ,, | 136,079 6 0| 57,919 6 0 
Coke 30,319.35 * | 34.473 5 10 399.00 ;” R852 8 6 - 25,620 17 4 
Tin .. 8,144.52 |, | 271,412 0 0 3,492.10 5, | 314,114 0 0| 42,702 0 0 
Copper 4,525.55 ,, | 205,093 0 0 4,834.20 ,, | 187,706 0 0 BE | 17,387 0 0 
Iron} 4,125.81, 36,101 0 3 2,782.17 ,, 22,605 2 6 13,495 17 9 
Antimony.. 914.85 ,, 22,057 0 0 728.25 4, 14,680 0 0 33 7,377 0 0 
Bismuth .. ¥e 40 4, 500 0 0 14.25 ,, 1,080 0 0 580 6 0 | 
Silver lead and ores 147,779.70 >, | 3,484,739 0 0 | 188,854.95 }, | 2,420,952 0 0 “ 1,063,787 0 0 
Manganese se ee 138.20 ,, 340 0 0 15.80 ,, 47 0 0 ee 293 0 0 
Oxide of iron and pig iron 228.75 ,, 434 0 0 453.15 ,, 869 0 0 435 0 0 
Zinc spelter pp <a a 218.60 ,, 2,622 0 0 444.55 ,, 5,055 0 0 2,433 0 0 
Lead (pig). +. es s| 190.65 4, 2,025 0 0 70.90 }, 726 0 0 ai | 1,999 0 0 
Limestone (flux).. 74,057.00 ,, 65,357 6 2] 103,268.00 ;. 93,031 4 0| 27,673 17 10 
umite .. ~~ | 704.00 ,, 1,888 0 0 821.00 ,, 3,284 0 0 1,396 0 0 
The noble opal .. = es 41.67 Ib. 2,000 0 0| 2,000 0 0 | 
Cobalt .... 115 ,, 470 0 0| 76.00 tons 1,110 0 0} ‘640 0 0 | 
Fireclay .. 16.80 ,, 55 0 0 35.00 ,, 80 0 0} 25 0 0 
Lime ne 410.00 ° | 958 0 0| 403.00 ;, 822 0 0 pi 136 0 0 
Marble... .. . 635 pkg. 2,577 0 0 sa ee 2,577 0 0 
Stone (building) .. ++| 4735 No. | 5,205 0 0 2478 No. 2,838 0 0 2,367 0 0 
», (ballast) ++} 619 tons 713 0 0 224 tons 276 0 0 437 0 0 
Grindstones cal 471 No. 311 0 0 aS es 311 0 0 
BD ce se ++] 81,984 4, | 351 0 0 = | 351 0 0 
Sundry minerals.. +-| 788.95 tons | 3,217 0 0 1,158 0 0} 2,059 0 0 
| 6,655,009 17 0 | 5,805,815 7 8| 146,676 811 | 1,495,870 18 3 
| 146,676 8 11 
| | Net decrease .. 1,349,194 9 4 
! | 











* The greater part of the silver produced is exported in the shape of silverlead. + Not manufactured from the ore, but old iron. 


there are three, each able to deal with 1800 tons 
per hour. This wharf belongs to the Government, 
but there are a number of jetties owned by colliery 
companies able to receive ships alongside drawing 
from 14 ft. to 26 ft. of water. 

Turning to a brief review of the exhibits illus- 
trating the coal resources of New South Wales, we 
may mention a display by the Australian Agricul- 
tural Company in the Newcastle district of sections 
of coal from different pits. One section shows six 
coal veins, the topmost and thickest being 4 ft. 
This company employs nearly 1000 hands, and in 
1892 raised 298,556 tons of coal. From the same 
district are sections sent by J. and A. Brown, of 


Newcastle. An average analysis of the coal from 
their Burwood pits is as follows : 

; Per Cent. 
Moisture aes cas ~~ 2.1 
Volatile hydrocarbon 32.7 
Fixed carbon ... ae 60.6 
Ash be 4.6 

100.0 


A good deal of this coal finds its way to San 
Francisco for gas manufacture, and it is stated that 
the average yield per ton is 11,200 cubic feet. The 
section sent by the Hetton Coal Mining Company 
(Newcastle) is remarkable as showing thirteen 
seams in a depth of 20ft. This is a relatively 
small company, which in 1892 employed 464 men, 
and raised 154,000 tons. Asin other classes, the 
Minister for Mines and Agriculture sends a fine 
collective exhibit, consisting of 76 specimens of 
bituminous and semi-bituminous coal, of shale 
and graphite from various districts. The section 
from the Wallarah Company’s mines (Newcastle) 
is of interest, asit represents the 10-ft. seam under- 
lying one of 2 ft. ; the analysis of this coal is as 
follows : 


Per Cent. 

Carbon 74.26 
Hydrogen 5.29 
Oxygen 10.98 
Nitrogen 94 
Sulphur 45 
Moisture 1.30 
6.78 

* 100.00 


We must not omit to mention the collection of 
diamond drill cores sent by the Mines and Agri- 
culture Department. These cores were cbtained 
in sinking for coal near Liverpool; the hole is 
2605 ft. deep, and is the deepest, with one excep- 
tion, yet made in the southern hemisphere. ft 
has a diameter of 2} in., and was completed in 
1890. For 2440 ft. the drill passed through rocks 
of the Hawkesbury series—sandstone, quartz con- 
glomerate, and shales. Coal was struck in a thin 
seam at 2492 ft., and a little deeper a 6 ft. 6 in. 
seam of fine steam coal was passed through. Cores 





from the deepest borehole are also shown by speci- 





mens obtained between 2600 ft. and 3032 ft. This 
hole was sunk near Port Jackson, and proved the 
existence of a coal seam 8 ft. 94 in. thick, underlying 
the city of Sydney at a depth of 2801 ft. Cannel coal 
and shale are raised toa limited extent, there having 
been 74,000 tons brought to bank in 1892. The 
value of this mineral was 138,000/., or an average 
of 11. 16s. 8.16d. per ton; it is used chiefly for gas 
enrichment, though considerable quantities of oil 
are distilled from it. This mineral is illustrated by 
specimens from the Minister of Mines, and by two 
private companies—the Genowlan Shale Company 
and the New South Wales Shale and Oil Company. 
There are four companies ia the colony pursuing 
this industry; they employ in all 396 men. 
Sufficient objects are exhibited in Class 296— 
building stones—to give an idea of the quality and 
variety possessed by New South Wales. The variety 
is indeed very great, but in and around Sydney the 
quarries are chiefly in the sandstones of the 
Hawkesbury series, and form the source of supply 
of most of the building material of thecity. There 
are many deposits of marbles of Silurian and 
Devonian age ; some of these are black and others 
white. Near Wallerang are extensive deposits, of 
which Mr. C. S. Wilkinson, Government geologist, 
says that they consist of ‘‘thiek beds of coralline 
limestone of very fine quality. It forms a compact 
marble of various tints, white, cream, and dove- 
coloured, and sometimes with pink markings. It 
dresses well, takes an excellent polish, and may be 
obtained in blocks of any required size and quantity. 
The limestone consists almost entirely of corals.” 
Then there are red marbles, largely used for archi- 
tectural decoration ; agreat abundance and variety 
of granite, roofing slates, sandstone, serpentine, 
and syenite which was used in constructing the 
iers of the Hawkesbury Bridge. Mr. Mortimer 
W. Lewis, of East Maitland, is the largest private 
exhibitor of building stones. He sends a large 
collection from various districts, comprising a 
number of marbles suitable for constructions and 
decoration. The Minister for Mines and Agricul- 
ture exhibits 44 examples of marble and serpen- 
tine, 25 specimens of Hawkesbury sandstones, 
and 45 cubes of various building stones. 
In Class 297—Grindstones, Emery, &c. —there 
are but three exhibits: one of tripolyte containing 
86 per cent. of silica ; one of alumina grit, and one 
of oil stones. Graphite, plastic clay, and asbestos 
are also shown (under Group 46). Of limestone, 
cements, and artificial stone there are a few exhi- 
bitors, and there is an interesting display of alunite 
by the Australian Alum Company, of Sydney. 
This mineral is found in a large deposit forming 
the summit of a ridge three-quarters of a mile long 
and half a mile wide, rising 1000 ft. above the level 
of the creek on which it is situated. It yields from 
60 to 80 percent. of alum after roasting, lixiviation, 
and evaporation. There are also paint ochres from 
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(For Description, see Page 382.) 
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as compared with that of 1891, but thisis a natural 
result of the financial collapse which marked so 
disastrously the commercial history of the colony, 
The effects of this, however, can only be tempo- 
rary, despite the inconvenience and widespread 
suffering that it caused, and the successful advance 
of New South Wales cannot be arrested, for the 
simple reason that it possesses within its borders 
an almost unlimited wealth. 


(To be continued,) 


THE TOWER BRIDGE. 
(Continued from page 355.) 

THE main towers are chiefly composed of four 
steel built-up columns of octagonal section. They 
are 5 ft. 9 in. in external diameter, and are of { in. 
to 2 in. plates, three thicknesses at bottom and less 
above. The sides are stiffened by vertical T-sec- 
tions and diaphragms at distances of about 3 ft. ; 
the joints of the angle bars are covered by bent 
plates. The height of the columns from the bottom 
of the bedplate is 119 ft. 3in. The bases are built 
up by a system of angles and plates, their depth 
below the road level being 16 ft. There are three 
landings to each tower, the floors of which are of 
steel plates with small 12-in. girders across. The 
main girders run between, and are 6 ft. deep. 
There are diagonal bracings and wind struts be- 
tween the columns. The two shore spans consist 
of cross-girders suspended from the main chains 
and longitudinal girders, each chain being in two 
segments of unequal length; the smaller measures 
106 ft. 6 in. and the larger 190 ft. 6in. horizontally. 
The spans are composed of top and bottom booms, 
stiffened by verticals and diagonal bracing. The 
shore towers somewhat resemble the main towers 
in design, but are much smaller, being only 39 ft. 
high. 

In the footways expansion and contraction are 
allowed for by a link at the end of each cantilever. 
The ties between the towers, which take the pull 
of the chains, and which are in the footways, are 
built up of eight thicknesses of plates 1 in. thick 
and 2 ft. deep. These are riveted together, break- 
ing joint. There are two of these ties, expansion 
and contraction being allowed for in the usual way 
by roller bearings. The anchorages are not shown 
in our illustrations, and do not possess any very 
special features. There are four lifts to the high- 
level roadways, two in each tower, the cages being 
each 14 ft. by 6 ft. For those who prefer the exer- 
cise of walking, staircases are provided. 

Turning again to our illustrations, Fig. 12, page 
380, shows the land tie above the road level. The 
tie is built up by riveting plates together in the form 
of a box girder. The depth of webplates is 2ft.10in., 
and the width of flanges 2 ft. 64in. Figs. 13 to 
17 are sections at the parts lettered. Figs. 18 and 
19 are respectively a plan and elevation of the 
horizontal tie between the short segment chain and 
land tie at the top of the columns. The draw- 
ings refer more especially to the land ties on the 
Middlesex side ; those for the Surrey abutment are 
somewhat heavier per foot run. Fig. 20 is an 
inside elevation of one of the longitudinal girders 
of the shore spans. Fig. 21 is a partial elevation 
to a larger scale, showing the longitudinal girder 
attachment to the main cross-girder. Fig. 22 is a 
cross-section on the line A A of Fig. 21. The form 
of flooring is also shown in theseillustrations. The 
cross-girders in the shore spans are of various 
designs to meet the different conditions they have 
respectively to fulfil; it would take far too much 
space, interesting as the work is, to illustrate 
every kind, but Figs. 23 and 24 may be taken as 
illustrating an ordinary cross-girder. Figs. 25, 26, 
and 27 show the connection of the suspension-rods 
to the girders. 

We pass to the high-level footways which stretch 
from top to top of the two main towers. There 
are two of these footways running side by side ; 
each is composed of two cantilevers and a central 
girder as already stated. The elevation of the end 
is shown in Fig. 28. Figs. 29 to 35 show sections 
as lettered. Fig. 36 is a section showing side 
plates. The main chains, by means of which 
the shore spans are held up, are shown in Figs. 37 
to 42 on our two-page plate. Figs. 37 and 39 
show the long segment of the Middlesex span in 
elevation. Fig. 38 is an enlarged view of the eye. 
Various sections are given at the parts referred to 
by letters. The other end and the eye of this seg- 
ment are shown in Figs. 40 to 42, the latter being 








an enlarged view. Various sections are also shown. 
Fig. 43 is a diagram of the chains. We will next 
turn to the main tie between the two towers for 
balancing the pull of the chains. The weight of 
this tie is carried by the high-level footway girders. 
The method of supporting it is shown in Fig. 44. 
The tie is 301 ft. in length from centre to centre of 
the pin eyes. Figs. 45 to 49 show the construction. 

The chains and other details of the Surrey span 
are like those on the northern side, but of heavier 
section. There is a stiffening girder to the Surrey 
span, shown in elevation in Fig. 50, and in plan in 
Fig. 51. Cross-sections of the stiffening girder, 
showing the bracket attachments to the cross- 
girders, are given in Figs. 52, 55, and 58. Figs. 
53, 54, and 57 are part elevations of the stiffening 
girder at the brackets. Figs. 56 and 59 are plans 
of the brackets. 

The suspension rods are made in two parts, the 
method of making the joint being shown in Fig. 60. 
The lengths of suspension rods vary from about 
5 ft. to about 80 ft., and all 54 in. in diameter, 
and at the coupling are 6), in. over the threads. 
The coupling is 1 ft. 9 in. long and 84 in. in 
external diameter, 


(To be continued. ) 





THE BRITISH ASSOCIATION. 
(Continued from page 358.) 

Fottow1ne Mr. Keep’s paper on the ‘‘ Disposal 
of Refuse,” and reported in our last issue, came a 
communication on ‘‘ Warming and Ventilation,” by 
Mr. Frank Ashwell. 

The author’s firm had carried out a large number 
of ventilation schemes in various parts of the 
country. One of the chief drawbacks of the 
vacuum system by extraction was the uncertainty 
as to the purity of the incoming air, which would 
be drawn from that place that offered the least 
resistance to the passage of the air, and if badly 
constructed drains and sewers were near, it might 
come from these. Various objections had been 
raised against the plenum system, which the author 
advocated, and it was said to have been a failure in 
several cases. The author would most emphati- 
cally say that his experience did not bear out those 
contentions. One or two of the more prominent 
objections were dealt with shortly in the following 
remarks : 

1. As to breakdowns of the machinery. 

It had been stated that if the engine breaks down 
no fresh air can be supplied till it is repaired. In 
this respect the system stood on the same basis as 
all other so-called natural or mechanical schemes of 
ventilation, with this advantage, perhaps, that an 
accident to the machinery was at once noticed, and 
could be remedied without delay, whereas a break- 
down in a patent cowl or some such appliance may 
not be noticed for a considerable time, as nobody 
attends to it. It would, however, not be true to 
say that during a breakdown no fresh air at all 
would be supplied: this would only be the case 
during the warm weather, and then the opening of 
the windows would soon remedy it. During a 
breakdown in winter the hot air would still, to 
some extent, ventilate the rooms till the repairs 
were complete. This would be the condition of 
things in cases where no duplicate power was pro- 
vided ; but where this had been done, either by an 
extraction tower or a fanin the roof driven by an 
electric motor or by a duplicate engine at the air 
inlet, then no inconvenience at all would be felt 
during repairs ; and though this course would prove 
somewhat more expensive at first, yet in the long 
run it would be the cheapest, and should be adopted 
in all cases where a temporarily reduced supply of 
fresh air entails hardship or danger to life. If this 
be done, then it may safely be asserted that the 
an seg system is the most reliable system of venti- 
ation. 

2. As to scheme being too complicated. It was 
quite true that any scheme of mechanical ventila- 
tion was more complicated than schemes of natural 
or so-called automatic ventilation; but plenum 
schemes were by no means too complicated for suc- 
sessful working, as was proved by the experience 
gained in all parts of the globe. To say that a 
natural scheme of ventilation was uninterruptedly 
at work all the year round was, the author said, 
very misleading. It might be true that the atmo- 
sphere is always in motion ; but this motion might 
be so small at times as to cause no movement of air 
at all in buildings. The addition of the machinery 





is a safeguard for the regular supply of air in the 
proper quantities, and it is far better to have a 
special man constantly attending to it, rather than 
leave it to itself. 

3. As to cost of scheme, the author was confi- 
dent that the expenses in connection with the 
plenum system would not be found excessive. He 
had not prepared any figures, as he was of opinion 
general figures were frequently totally misleading, 
and for this reason he would recommend the con- 
sideration of the question of the cost afresh for each 
particular case. 

The discussion on Mr. Ashwell’s paper was 
opened by Mr. Vernon Harcourt, who said that 
ventilation was one of the most important subjects, 
but too often buildings were put up without the 
subject receiving any attention from architects. 
It was often too expensive to use a system of 
artificial ventilation in private buildings, but at 
any rate more attention could be paid to natural 
ventilation. 

Mr. Arnold Lupton said that often ophthalmia 
was caused by bad ventilation in board schools, 
and it was but right that if the law obliged 
children to attend schools the conditions should 
be such that they were not subject to disease from 
the neglect of sanitary arrangements. He would 
advocate a combination of open fireplace and a 
general warming system. 

Professor Robinson said that in that building 
—the University Building—they had the plenum 
system in operation. The incoming air was washed 
by a water spray and then heated. There were 
also hot-water radiators in the rooms. In summer 
also they could blow cold air into the building. 
He had found it a very difficult matter to arrange 
that a constant —. should be kept. It 
was important that the air should be washed, so as 
to take away noxious germs, and also to prevent 
the air being too dry. 

Dr. Powell, of the Nottingham Borough Asylum, 
in which the author’s plenum system was used, 
said it was important in the case under his charge 
to have good ventilation in a building where so 
many people were congregated, all diseased in 
mind, and most in body. It was more pleasant to 
have the body warmed by radiant heat, and not to 
have the air heated which had to be breathed ; but 
he could say that the plenum system had had no 
bad effect on the health of those dwelling in the 
asylum. That he attributed to the entire absence 
of draught. He favoured admitting air at the 
ceiling. With regard to breakdowns of machinery 
for ventilating, they had had the engine break 
down for five or six days, and yet the heat stored 
in the walls and flues had been sufficient to main- 
tain the circulation, so that inconvenience was not 
felt. 

Mr. Harries, of the Nottingham School Board, 
said that they had tried the vacuum system and 
heating by coils, but had now adopted the plenum 
system, which was quite successful, the illness on 
the part of children and teachers being consider- 
ably less. 

Mr. Bayley Marshall also bore evidence to the 
superiority of the plenum system over the vacuum 
system. 

The author, in reply, said that with regard to 
the size of the installation, a school of 600 children 
he looked on as suitable for its application. Below 
that it might not pay. With regard to the amount 
of pressure, he was strongly against any pressure 
being used that was sufficient to be registered by 
ordinary means. The flues should be big enough to 
prevent this. In private houses where there was 
electric current for lighting, a fan might be driven 
by the same means. 


WATCHMAKING MacuiInery. 


A paper by Mr. T. P. Hewitt, in which he de- 
scribed a system of watchmaking by machinery 
adopted in the Lancashire Watch Factory at 
Prescot, was next read. We have so recently de- 
scribed this very successful departure in the watch- 
making industry that we need not enter into the 
subject again here. Some of the beautiful little 
machine tools used at Prescot were exhibited in 
the room, and excited the admiration of all present. 
It is afact worthy of note that the demand for 
these highly finished pieces of mechanism has led 
to great improvement in this class of work in this 
country, so that they can be produced now equal 
to those made in America, and at equal if not less 
cost. A short discussion followed the reading of 
the paper, in which testimony was borne by those 
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who had visited the Lancashire Watch Company’s 
factory to the success of the work. Mr. E. Rigg, 
the recorder of the section, who is a well-known 
authority on watches, added his testimony to that 
of others. 


Pyeumatic CAULKING AND Curppine Toot. 


Mr. Ross next described a pneumatic caulking 
and chipping hand tool, an example of which was 
produced. This is a hand tool, and works at great 
rapidity, making over 10,000 strokes per minute. 
Some of the iron and steel chippings shown bore 
evidence of the fine work done, the chipped surface 
being as bright as if polished. It would be difficult 
to describe this apparatus without drawings, and, 
as we hope to illustrate it shortly, we will leave 
further description for the present. 

The meeting then adjourned. 

The Monday meeting of the British Association 
is always given up in Section G to electrical papers, 
and the usual course was followed at the recent 
meeting at Nottingham. 


Cost or ELEcTRICAL CONDUCTORS. 


The first paper read was a contribution by Mr. 
Gisbert Kapp, and was entitled ‘‘The Relative 
Cost of Conductors with Different Systems of 
Electric Power Transmission.” The author com- 
menced by saying that it was just twenty years since 
the reversibility of the dynamo electric machine 
was discovered, and with it the electric transmis- 
sion of mechanical power. The machines then, 
and until recently employed, were of the con- 
tinuous current type, but within the last few years 
the transmission of power by alternating current 
apparatus has come into use, chiefly because by it 
the power could be carried to greater distances with 
a moderate weight of, and therefore moderate 
cost of, conductors. The reason for this economy 
was to be found in the fact that owing to the 
absence of commutators and the facility and cer- 
tainty with which the alternating current trans- 
formers can be insulated, the effective pressure at 
which the current is transmitted is much greater 
with alternating than with continuous currents, 
In other words, the author said, with continuous 
current plant the voltage is limited by the difficulty 
of insulating the generating machinery. With 
alternating current plant there is no necessity of 
high insulation of generator or motor, but only of 
the step-up and step-down transformers, and 
since this type of apparatus can, by the use of oil 
or other means, be insulated to any desired extent, 
it is the difficulty of insulating the line, rather than 
machinery, which limits the voltage that can safely 
be employed. It followed that in comparing 
various systems of transmission as regards economy 
of material all must be put on the same basis by so 
designing the plant that there shall be in each case 
the same stress on the insulation. The difference 
of potential, therefore, the author said, between 
any two points in the circuit, or between any point 
and earth, should not exceed a predetermined limit. 
The systems of transmission which have as yet 
been practically employed, and which, the author 
said, alone need claim attention, he had formulated 
in a table placed on the walls of the theatre. They 
were as follows : 

1. Single-phase alternating current transmitted 
by three wires. 

2. Double-phase alternating current transmitted 
by four wires. 

3. Double-phase alternating current transmitted 
by three wires. 

4, Three-phase alternating current transmitted 
by three wires. 

5. Continuous current transmitted by three 
wires. 

Although the last case was practically impossible 
for extra high potentials, the author included it 
because it gave a convenient standard of compari- 
son for the other four methods of transmission. 
It is well known that in any circuit, the different 
parts of which are equally well or equally badly 
insulated, the electrical centre of gravity remains 
always at zero of potential, and the author pointed 
out that it followed from this axiom, that if 
the circuit carry an alternating current, the 
absolute potential of any point undergoes a 
cyclic change, bringing it in turn above and 
below the potential of the earth by an equal 
amount. hus, in a circuit carrying 10,000 
effective volts, the greatest potential difference 
between two points would be about 14,000 
volts, and the greatest possible valye of the poten- 





tial would be 7000 volts, positive or negative. The 
insulation to earth would therefore be put under a 
stress not exceeding 7000 volts. If, however, one 
point on the line were earthed, the stress at other 
points would immediately rise to 14,000 volts. Mr. 
Kapp next made a comparison between the con- 
tinuous and single-phase alternating current as 
regards the weight of copper required for the line, 
assuming in both cases the same total power and 
the same efficiency of transmission. Fixing the 
greatest permissible stress at 7000 volts from 
earth, the author said it would be immediately 
clear that the effective voltage of transmission in 
the case of the alternating current would be 10,000 
volts, and in the case of the continuous current 
14,000 volts ; and since the weight of copper for 
equal efficiency conditions: varies inversely as the 
square of the pressure, it followed that the trans- 
mission of power with alternating currents re- 
quired twice as much copper as with continuous 
currents. With two-phase currents and completely 
duplicated circuits (that is, four wires in the line), 
the same held good. This, the author said, would 
be obvious on consideration that each circuit car- 
ried half the power. Bunching two of the lines, 
however, altered the case. There would then be 
half the current in each of the external wires, and 
about 70 per cent. of the current in the middle 
wire. The apparent result would be a saving of 
copper. The author showed, however, that this 
saving was only apparent, for not only was there 
no saving of copper, but actually more copper was 
required than with the single-phase system or the 
four-wire double-phase system. The reason given for 
this was that if two of the terminals were tied to- 
gether, the electrical centre of gravity of each circuit 
was forcibly displaced, causing the potential of the 
other terminals to vary between wider limits. To 
keep the stress on the insulation down to a given 
limit, it is necessary to lower the voltage of each cur- 
rent, and this means thatmore copper must be used in 
the line. A similar investigation made by the author 
for the three-phase system showed that the effective 
voltage in each circuit must be lower than with a 
continuous current, but may be higher than with 
the single-phase alternating current. Mr. Kapp 
said he did not propose to occupy the time of the 
meeting by giving the mathematical investigation 
of the various cases previously mentioned, but 
would simply state the practical result. If all the 
systems were placed on the same footing as regards 
efliciency and safety of insulation, it was found 
that, if for the transmission of a certain power 
over a given distance by continuous current 100 
tons of copper are required for the line, then the 
single-phase alternating and the two-phase four- 
wire system would require 200 tons, the two-phase 
three-wire system would require 290 tons, and the 
three-phase three-wire system only 150 tons. As 
far as the line was concerned, there is thus, the 
author pointed out, a distinct advantage in the 
employment of the three-phase system. The 
author explained his meaning by means of mecha- 
nical models which he had prepared for the purpose. 

A short discussion followed the reading of Mr. 
Kapp’s paper, but no point especially worthy of 
attention was called forth. 


Water Power AND ELECTRICITY. 


The next business was the reading of a ~~ by 
Mr. A. B. Snell, entitled ‘‘ Utilisation of Water 
Power by Electricity.” This paper was read by 
Professor Robinson in the absence of the author. 
The extensive use of water power for driving elec- 
trical plant on the Continent was referred to, in- 
stances being given, whilst the rarity of hydraulic 
installation for the purpose in this country was 
pointed out. The author said that with coal at 
the average price of the last ten years it was not 
probable that water power would prove’ much 
cheaper when the capital invested, cost of mainten- 
ance of the electrical plant, and interest were 
taken into account. There were, however, special 
cases, and the author suggested that the Man- 
chester Water Works, which form a magnificent 
series of artificial lakes, could be used to drive 
turbines and give electric energy for lighting the 
various towns in their vicinity. Another example 
suggested was the case of Greenock, where there 
was a fall of many hundred feet, and the water was 
only partly utilised to drive the mills. We may 
point out, however, that a few years ago an effort 
was made by the Corporation of Greenock to light 
the town by electricity, using the natural head of 
water from the hills. In addition to the instances 





given in the paper, the author suggested that there 
were numerous mountain streams which could be 
dammed, and thus converted into reservoirs for 
feeding the turbines. The most important instance 
of the application of water power for the electrical 
transmission of power in Great Britain is, the 
paper said, that at the Greenside silver lead mines 
in Cumberland. These mines are among the few 
that find it possible to compete with foreign mines, 
and this is chiefly because the use of electricity for 
winding, hauling, and pumping has dec the 
cost of working. The fall at the station is equiva- 
lent to a vertical head of 400 ft., and the 
effective horse-power is about 200. The gene- 
rating station contains one of Gilkes and Co.'s 
vortex turbines of 100 horse-power, driving a com- 
pound dynamo. The current is conveyed by bare 
copper conductors on poles, the distance being 
6 furlongs, to where it enters the mine at an 
elevation of 1850 ft. above the sea-level. The con- 
conductors from this point are insulated and 
covered with lead. About ? mile in the mine, or 
14 miles from the dynamo, a 9 horse-power series 
motor is employed to wind ore from the set of 
sinkers. Further into the mine is fixed another 
9 horse-power motor, working a three-throw pump, 
forcing the water 360 ft. in height. Half-way 
between these motors the pressure is reduced from 
600 to 250 volts for working an electro-locomotive 
in the lowest level of the mines, through which the 
water pumped from the 120 yards level, and the 
whole of the water used by two hydraulic winding 
engines, is pumped. The total weight of the loco- 
motive when loaded is 18 tons. The conductors in 
the level are phosphor-bronze wires. Great diffi- 
culty was experienced in fixing this plant. All 
main stations in the mine are lighted by incan- 
descent lamps in series of six. The author was of 
opinion that where possible, water power should be 
wholly used ; or, if there were not sufficient water 
for the purpose, hydraulic power such as there was 
should be used, and steam engines installed as 
auxiliaries. In this way the cost of working could 
be considerably decreased. 

Professor Unwin was the first speaker on this 
paper. He regretted that the author did not give 
estimates of the cost of installing water power or 
the cost of working. In America there were many 
schemes being worked but too often at a loss, or, 
at any rate, no profit. In favourable cases water 
was undoubtedly cheaper than coal when at its 
lowest. He was afraid to say what the cheapness 
of water really was under the best conditions. Per- 
haps 1l. per horse-power per year might be taken 
as an extreme figure. The author, Mr. Unwin 
said, only referred to the transmission of water 
power by electricity. In cases where there was a 
large surplus of water power, as in parts of Switzer- 
land, electrical transmission was convenient, but in 
most instances it was not desirable to let a large 
quantity of water go to waste, and then came the 
question of storage. Reference had been made to 
accumulators, but in any large installation of power 
transmission, this method of storage was so expen- 
sive as to be out of the question. The great ad- 
vantage of water as a means of obtaining power was 
that it lent its use readily to storage. At Geneva, 
on the Rhone, they used turbines placed in the 
river to pump water up to a storage reservoir, and 
it was this water that supplied the power for 
lighting Geneva at night. em the lowest price 
quoted for electricity was 6d. per unit; in Geneva 
it was obtained at 1d. per unit. In the Calumet 
and Hecla mines power was transmitted electri- 
cally, it having been tried on a very large scale, 
but the engineer had come to the conclusion that it 
was very expensive, and in future it was proposed 
to go back to air. 

Mr. Kapp, referring to the cost of transmitting 
power electrically, suid that in Switzerland, where 
the power obtained from the Rhine was formerly 
transmitted by ropes, electricity was now used. At 
700 volts, 700 horse-power was transmitted at the 
cost of 50 fr. per horse-power per year, which was 
not so far from Professor Unwin’s extreme figure 
of 1l. Mr. Carter pointed out that, taken as a 
whole, England did not really present many 
favourable cases for the use of water power, owing 
chiefly to the low head and variable flow ; also to 
the fact that the periods were so long between 
maximum head that the cost of storage of water 
would be too great. A 6-in. variation in head was not 
much in 20 ft. or 30 ft., but in 4 ft. or 5 ft. it was 
a very important factor. Mr. Snell in his paper 
had spoken of this country; it was not fair to 
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compare Switzerland, or even Scotland, as the condi- 
tions were so different. With regard to pneumatic 
transmission, the radius of transmission was com- 
paratively small, so that they could not convey 
power profitably to so great a distance by air as by 
water. 

Sir Frederick Bramwell said that in his address, 
when President of the Section many years ago, 
he was unwise enough to point out a source of 
power not utilised in the instance of the flow of 
water in the Bristol Channel. The Corporation of 
Bristol unforunately took him at his word, and 
asked him to advise on a scheme by which the 
unused energy of the river might be made avail- 
able. On going into the figures he had to climb 
down from the position he had taken, and to advise 
the corporation that, until coal was very much 
dearer indeed than it was ever likely to be in his 
or their time, it would not pay to install the 
machinery necessary for the utilisation of the river’s 
flow. He mentioned this as a warning to young 
and enthusiastic engineers such as he was. 

Mr. Mavor pointed out the elements of loss in 
water utilisation, and concluded that it was only 
promising in cases like the Rhone, where the power 
was largely in excess. Frost was the great enemy 
to the use of water ; more so than drought. This 
country was not big enough for big rivers, and we 
had no very important falis. The speaker next 
went into the subject of the rival merits of air and 
electricity in mines, referring to the various well- 
known points in favour of both. 

Professor Robinson said that if was fair to the 
author to point out that the paper was entitled 
‘The Utilisation of Waste Power by Electricity,” 
and Mr. Snell did not pretend to refer to air or 
other means of transmission. 

The President, Mr. Head, in proposing a vote 
of thanks to the author, referred to the cheapness 
of coal as a reason why water power was not more 
used. He said that a cargo steamer would carry 
freight at 1d. per ton per 500 knots, which equalled 
1 ton carried 1 knot with % oz. of coal. We wanted 
our water for other purposes, and not for power 
generation. This country was one of the worst for 
water power and the best for coal. He had lately 
visited Norway, and there was struck with the 
enormous quantity of water running to waste in the 
falls. He calculated that in one case there was 5000 
horse-power in one cascade, and this was entirely 
unused. There, however, coal was obtained from 
England, so that the conditions were quite different. 
Sooner or later the available coal supply of the 
country would be exhausted, and it would then be 
time to look about for another source of energy. 
In Niagara there was a vast quantity of water run- 
ning to waste so far as power was concerned. He 
would suggest that gas might be compressed and 
held in steel flasks, as oxygen or hydrogen already 
was, and we understood Mr. Head to propose that 
power should be obtained in this way. 


VaRIABLE PowEerR GEAR FOR ELECTRICAL 
LOcoMOTIVES, 

The next paper was a contribution by Mr. W. 
W. Beaumont, and was entitled ‘‘ A New Form of 
Variable Power Gear for Electrical Railways and 
Tramways.” By means of diagrams the author de- 
scribed a gear he had devised for giving additional 
power, at the expense of speed, in starting electrical 
locomotives. Hereferredchiefly tothe City and South 
London Railway. Mr. J. H. Greathead, the engi- 
neer of this railway, had shown that the power em- 
ployed electrically inovercoming the inertia of atrain 
is from 25 to 50 and even 60 per cent. greater than 
that required to keep the train going. With Mr. 
Beaumont’s arrangement, for the greater part of 
the journey of a train from station to station the 
motor, which is placed directly on the driving axle, 
drives the axle at its own speed, just as those 
motors do which are now used. The motor is in 
the proposed arrangement on a hollow spindle, 
which drives the axle when starting a train through 
the medium of a double clutch containing one pair 
of epicycloidal reducing wheels. The clutches may 
be operated by electro-mnagnets or by fluid pressure. 
By this arrangement the motor can be much re- 
duced in size, and brought to a power more nearly 
that of the mean power required on the road. The 
train, in this way, may be started at from one- 
fourth to one-seventh of its speed. A breakdown 
leaves the locomotive in the condition of a gearless 
engine. The author described a similar apparatus, 
adapted for tram cars, with starting ratio of gear 
of about 6 to 1, or by single reduction the car can 





be driven either at the usual gear ratio of about 
4 to 1, or for starting ata ratio of about 24 to 1. 

The first speaker was Mr. Pitt, who said that the 
arrangement overcame a difficulty which appeared 
in former devices of the kind, namely, that of the 
wheels running idle at high speeds. In cranes 
they had found that when wheels were running idle 
they gave more trouble at high speeds that when at 
work, Looking at the drawings, it seemed tohim that 
some parts of the gear which were running at a 
great number of revolutions might be out of balance. 
He considered that the gear would find a useful 
place, especially for tramcars. Mr. Carter pointed 
out that with this gear the lights in the South 
London Railway would not vary so much, and that 
the copper required for mains would be less. At the 
same time it would take longer to start the train. 

Mr. Kapp considered the gear shown on the 
diagram as practicable. He was glad the author 
had avoided the electrical clutch, as it was apt to 
give much trouble, and he thought it unwise to let 
the driving power depend on a clutch actuated by 
two small wires. One of the great improvements 
in this gear was that it was not running when not 
in use. 

Mr. Hele-Shaw understood that Mr. Beaumont 
had not actually experimented with epicycloidal 
gearing ; the speaker, however, had had experience 
of it in pulley blocks, and found it was good when 
not ak power was required to be transmitted 
through it, but there was great waste when it was 
heavily loaded. He was not sure whether that 
form of gearing was the best for the purpose, and 
before passing an opinion he would like to see ex- 
periments made of transmitting full power through 
it. Mr. A. Rigg said that the loss of power in 
geared wheels was due to the bad form of gearing ; 
the proper way to tackle the question was for elec- 
tricians to devise a dynamo that would also work 
with reasonable efliciency at low speed. 

Mr. Beaumont, in replying to the discussion, 
pointed out that at the part where the wear mostly 
took place the bearing surfaces were very large, 
and that there was a plentiful supply of oil. He 
believed it would be quite an easy matter to 
balance the moving parts. By way of illustrating 
the necessity of the device brought forward, he 
mentioned that in some cases 30 horse-power 
motors were used, whilst 2 horse-power was the 
usual rate of running. With a ratio of gearing 2 to 
1 the maximum power could be reduced half. With 
regard to the electrical clutch, he thought it would 
be possible to devise one that would be efficient, 
but he preferred as a matter of practical utility to 
adhere to the mechanical arrangement shown. 
There had been no time for experiments to be made, 
but the gear was in the hands of a well-known firm, 
and he hoped before long that there would not be 
in a generating station four engines of 100 horse- 
power when three would be quite enough. 


Setr-Excitinc ARMATURES. 

Mr. W. B. Sayers next read a paper entitled 
‘* Self-Exciting Armatures and Compensators for 
Loss of Pressure.” In a previous issue* we fully 
illustrated and described Mr. Sayers’ important 
discovery, which formed the subject of the paper 
now referred to. In his paper Mr. Sayers had 
made a comparison between the cost of his machine 
and the Edison-Hopkinson dynamo of the Royal 
Society. The chief point that arose in the discus- 
sion was raised by Mr. Kapp, who pointed out that 
it was not fair to select a machine confessedly de- 
signed without consideration as to cost with a later 
one in which cheapness was made a special point. 

ELEctrIcAL ConDUCTORS. 

Mr. E. Payne next described various devices for 
attaching electrical conductors for house-wiring. 
Many of the arrangements were well-devised, but 
the subject was not one which could be easily 
dealt with in this report. 

(To be continued.) 





Gas at Panis.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in July amounted to 
161,495/., as compared with 164, 250/. in July, 1892, showing 
a decrease of 2755/., or 1.68 per cent., this year. The 
aggregate revenue collected by the company in the first 
seven months of this year was 1,698,897/., as compared 
with 1,725,156/. in the corresponding period of 1892, 
showing a decrease of 26,259/., or 1.52 per cent., this year. 
It will be seen that the company is still suffermg-— 
although to a small extent only—from the competition of 
the electric light. 


* See ENGINEERING, vol. lv., page 778. 


LIGHTING STATION AT THE COLUMBIAN 
EXPOSITION. 

OnE of the most popular buildings at the Columbian 
Exposition is that erected by the United States Go- 
vernment for the purpose of displaying exhibits from 
their various departments, We have already described 
the contents of this building in some detail, and have 
explained how between it and the lake isa wide stretch 
of lawn on which are shown a variety of heavy guns 
and mortars, as well as installations of the metecro- 
logical and other scientific departments. It is here 
that the United States Lighthouse Board occupies 
space, and one of its principal exhibits is a light 
station intended ultimately for a spot called Waackaack , 
on the coast of New Jersey. It is a very interesting 
structure, as will be seen from the illustrations we 
publish on the two preceding pages, and we are 
enabled to give very complete details of every part. 
It is built entirely of iron, and rests on a concrete bed 
38 ft. square, and about 4 ft. thick (see Fig. 1). The 
total height is over 100 ft., and there are eight inclined 
columns supporting the gallery and lantern. These 
columns are arranged ona square of 28 ft., as shown in 
Fig. 2. Beneath each of the eight columns and the cen- 
tral spiral stairway, the concrete is increased in dimen- 
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sions, and practically consists of separate blocks, as 
shown in Figs, 3 and 4. The sockets carrying the 
columns are bolted down through the concrete ; Fig. 5, 
which refers to the central foundation, is a detail of 
this fastening ; it will be seen that a tube is built in 
the concrete for the bolt to pass through. Fig. 16 
= lans and sections of the sockets for the columns. 

t will be seen that lugs are cast on them for the attach- 
ment of the vertical diagonal bracing, and recesses are 
formed for the horizontal bracing. ‘This latter, which 
consists of 3-in. round bars, is secured to the sockets 
by vertical or horizontal keys, as shown. Figs, 18 and 
19 are views of the upright diagonals and the adjusting 
buckle. Fig. 13 shows the top casting for the column, 
and Fig. 14 is one of the intermediate sockets ; Fig. 11 
being a section of the -horizontal diagonal bracing at 
the various stages, Fig. 12 is one of the segmental 
central castings at the. base of the structure, and Fig. 
17 is the casting in which rests the middle column 
that rises to the lantern. The other figures are views 
of the watch-room and lantern floors, and details of 
the roof. We should mention that the tower was 
constructed by the Russell Wheel and Foundry Com- 
pany, Detroit, Michigan. 





A Larcr Hypravric Crane.—The most powerful hy- 
draulic crane at present existing is reported to be one at 
the Italian Government Arsenal at La Spezzia. It is 
capable of lifting 160 tons, or 10 tons more than the large 
electric crane at the Creusét Works. 





New SuLpuite-CELLULOSE MaNuFACTORY IN SWEDEN. 
—The project of erecting a large manufactory at Forshaga 
Wattenfall, by the River Klarallfoen, in Vermland, 
Sweden, is about to be realised. The annual production 
is calculated to exceed 40,000 tons. 





Tue Rippett MecwuanicaL Firter: Erratum. — 
Messrs. L_ Hugh Bristowe and Co., the exhibitors of 
the Riddell filter mentioned in our description of the 
Laundry Exhibition in our last issue, inform us that we 
were in error in stating that in the cleaning of the filter 
the supply of dirty water is cut off. This is not the case, 
as it is used to assist in cleaning the filter, the sand being 
at once subjected to a scouring by the dirty water flowing 
in at the top and by clean water boiling up through it 





from the bottom of the filter. 
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NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 19. 

Tue depression in the iron trade is even more 
serious than a week ago. Steel billets have declined 
one dollar per ton within 30 days. Offers of 28 dols. 
per ton have been made for steel rails. Small con- 
tracts for bridge iron have been placed at 17 dols. 
The restriction of crude iron production con- 
tinues to be about 100,000 tons per week, as com- 
pared to last spring. The usual winter contracts 
placed about this time for southern iron cannot be 
closed. ‘The possibility of a further decline of 
25 cents per ton is contemplated on both northern and 
southern makes. The Ways and Means Committce 
at Washington is engaged in a revision of the tariffs, 
and it is expected that the question will be taken up 
so soon as a vote is reached on the Silver Bill. The 
power of the Amalgamated Association seems to be on 
the wane, and already about one-half of the rolling 
mills in and around Pittsburg have been lost to that 
organisation. Other large iron works throughout the 
west will not be started up, unless the heaters and 
rollers accept a 10 per cent. reduction. The demand for 
iron and steel products does not improve. Delays are 
made wherever possible ; deliveries are also postponed 
where possible. The immediate outlook is not very 
encouraging. At the same time, a slight but gradual 
improvement in general trade is visible. Railroad 
traffic and earnings are increasing. 





LAUNCHES AND TRIAL TRIPS. 

On the 16th inst. Messrs. MacIlwain and MacColl, of 
Belfast, launched a fine steamer named Wazyan. This 
steamer has been built for the Mersey Steamship 
Company, of which Messrs. Forwood Brothers are the 
managers. The vessel and machinery throughout have 
been constructed under the supervision of Messrs. W. 
Esplen and Son, consulting engineers, of Liverpool and 
London. She is intended for the company’s Madeira 
traffic, being specially arranged for the carriage of fruit, 
and with superior passenger accommodation. The ma- 
chinery is of the triple-expansion type —cylinders 194in., 
$24 in., and 54 in. in diameter, and 39 in. stroke, steam 
being supplied at 180 lb. pressure from a boiler fitted with 
Howdon’s forced draught. 





A new twin-screw steamer, which is by far the largest 
freight steamer in the world, was launched on Saturday, 
the 23rd inst., from the yard of Messrs. Harland and 
Wolff at Queen’s Island, Belfast, and is intended on com- 

letion to take her place in the White Star cargo fleet. 
This vessel, which is named the Cevic—signifying her 
relation to the Bovic, Tauric, and Nomadic—is of the 
following dimensions—viz.: Length, 500 ft.; breadth, 
60 ft. ; depth, 38 ft. ; estimated registered tonnage, 8315 
gross, 5335 net ; total capacity of holds, 14,089 tons. She 
will be fitted for the accommodation of 800 head of cattle 
on the upper and bridge decks, and will in addition have 
permanent stalls for twenty horses in the centre of the 
upper deck. The Cevic will be fitted with two complete 
sets of triple-expansion engines driving separate pro- 
pellers, so that the chances of total breakdown will be 
reduced to a minimum, and every improvement that can 
be devised in respect of ventilation, fresh water supply, 
&c., conducive to the safe carriage of horses and live- 
stock, will be provided. A ship of this large size, and so 
completely equipped as the Cevic, should form an invalu- 
able Admiralty transport for horses and material. 





On Wednesday. the 27th inst., the ss. Ramses, built by 
Messrs. Wigham Richardson, and Co. for the Deutsche 
Dampfschifffahrt Gesellschaft Kosmos of Hamburg, was 
launched from the yard of the former firm. The Ramses 
is of 5000 tons burden, and measures 350 ft. in length by 
43 ft. beam. The engines and boilers are also being con- 
structed by Messrs. Wigham, Richardson, and Co. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MippLEsBRouGH, Wednesday. 

The Cleveland Iron Trade. — Yesterday the weekly 
market here, considering the fact that the meeting of the 
Tron and Steel Institute was being held at Darlington, 
was numerously attended, but the tone was rather flat, 
and little business was transacted. Buyers were very 
backward, and when forward business was mentioned 
were not inclined to give so much for delivery ahead as 
for prompt. There was,in fact, an easier feeling, not only 
in pig iron, but in other branches of the staple industry 
as well. At the same time sellers here stated that they 
expected a good few Continental orders almost directly. 
Many makers held out for 35s. 6d. for prompt f.o.b. 
delivery of No. 3 g.m.b. Cleveland pig iron, but it 
was difficult to get that price. For next month’s de- 
livery 35s. 3d. was accepted, and some buyers would not 
pay even that figure. Plenty of merchants were ready to 
sell prompt No. 3 at 35s. 44d., and in some cases 35s. 3d. 
was taken. The lower qualities of pig iron were hardly 
in such good request as they have recently been, and 
rather less prices were accepted. No. 4 foundry was sold 
at 33s. 9d., and grey forge at 32s. 9d., but a trifle higher 
rates were demanded by one or two sellers. Middles- 
brough warrants were 35s. 24d. cash buyers. A fairly good 
inquiry was reported for local hematite pig iron, but 
purchasers endeavoured to buy on easier terms than a 
week ago, and reported being able to do so. Some sellers 
put the price of mixed numbers at 43s. 6d., but transactions 





occurred at 43s. 3d., and it was said that business might 
be done at even less than the latter figure. Spanish ore 
was quiet. Rubio was quoted 12s. ex-ship Tees. To-day 
the market was in a most unsatisfactory state, but there 
was not much change in quotations. Warrants, however, 
fell, and this weakened affairs generally. Few sellers 
would mention less than 35s. 3d. for prompt delivery of 
No. 3, and that was regarded as the general quotation, 
though perhaps business might have been done at just a 
trifle less. Miadtebreegh warrants opened 35s. 1d. 
and closed 35s. cash buyers. Other quotations were about 
the same as on the previous day. 


Manufactured Iron and Steel.—What little there is to 
say new concerning these two important industries is not 
of an encouraging character. Certainly most of the 
works keep fairly -well employed, but considerable difti- 
culty is experienced in securing new orders, and prospects 
for the future are not very bright. Prices are hardly 
quotably changed, but for some classes of material they 
appear to have rather a downward tendency. Common 
iron bars are 4/. 17s. 6d.; best bars, 5/. 7s. 6d.; iron 
ship plates, 4/. 15s. ; iron ship angles, 4/. 12s. 6d. ; steel 
ship plates, 5/. 2s. 6d.; and steel ship angles, 42. 15s.— 
all less 24d. per cent. discount for 4 Heavy sections 
of steel rails are still quoted 3/. 17s 6d. net at works, but 
— firms would probably accept contracts at a little 
ess, 


The Fuel Trade.—Fuel keeps steady. Alargeamountof 
coal is still being sent from Tatbenbeieel and Durham 
into Yorkshire—probably more than was sent from York- 
shire into this district during the strike here last year. 
South Durham colliery-owners are clearing off a good deal 
of their small coal stocks at good prices, it being rapidly 
bought up for manufacturing purposes. Gas and steam 
coal have also been well sold. Most of the collieries are 
working full time, but the starting of pits in other dis- 
tricts is reducing the pressure of the demand. On New- 
castle Exchange best Northumbrian steam coal is quoted 
about 12s. 9d. to 13s. f.o.b., but higher rates have in some 
cases been paid. (uotations for coke are unaltered. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon 
the business done in the warrant market was limited to 
2000 tons of Scotch. The price was steady at 423. 74d. 
per ton cash sellers, being an advance of 4d. per ton from 
the preceding night. The market was steady in the after- 
noon, but without much business doing, between 2000 
and 3000 tons representing all the transactions in Scotch 
iron, the cash quotation for which was unchanged at the 
last. One lot was also done at 42s. 64d. per ton next day 
with a “‘plant.” Considerable activity prevailed in 
Cleveland iron, one operator purchasing 10,000 tons 
at 35s. 2d. up to 35s. 34d. cash, and remaining a buyer at 
the latter price, which showed a gain of 14d. per ton from 
the morning. The settlement prices at the close were— 
Scotch iron, 423. 74d. per ton ; Cleveland, 35s, 3d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
45s. and 43s. 44d. per ton. The market was firmer on 
Friday forenoon. Some 3000 tons of Scotch iron were 
dealt in, and 1000 tons of Cleveland, the cash price for the 
former advancing 1d., and for the latter 4d. per ton. In 
the afternoon the market was firm, and there was con- 
siderably more business doing. About 7000 tons of 
Scotch iron were dealt in at 42s. 8id. to 42s. 9d. per ton 
cash, and 3500 tons at 42s, 11d. one month, 500 tons 
also changing hands at 42s. 9d. Monday, with a call. 

here was also moderate activity in Cleveland iron, 
between 4000 and 5000 tons changing hands at 35s. 44d. 
and 35s. 6d. cash, and 35s. 7d. to 35s. 84d. one month— 
the cash price showing a rise of 14d. per ton from the morn- 
ing. Cumberland hematite iron was quoted 14d. easier 
than the forenoon’s price, at 45s. 14d. sellers, but without 
any business transpiring. At the close the settlement 
prices were—Scotch iron, 423. 9d. per ton; Cleveland, 
35s. 6d.; Cumberland hematite and Middlesbrough 
hematite iron, 45s. and 43s. 74d. per ton respectively. 
Business was quiet on Monday forenoon. Only a few 
thousand tons of Scotch iron and 1500 tons of Cleveland 
changed hands. Scotch fell 1d. per ton, and Cleveland a 
like amount. The market was steadier in the afternoon, 
business in Scotch opening at 42s. 8d. per ton cash, but the 
close was flat at 42s. 7d. sellers. Only some 3000 or 4000 
tons were dealt in. One lot of 500 tons of Cumberland 
hematite iron was done at 44s, 94d. per ton cash. The 
closing settlement prices were—NScotch iron, 42s. 6d. per 
ton ; Cleveland, 35s. 44d.; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 104d. and 
43s. 74d. per ton. There was more business passing on Tues- 
day forenocn, when about 4000 tons of Cleveland and 
6000 to 7000 tons of Scotch iron changed hands. The 
former fell in price 1d. per ton. Of Scotch, one lot sold 
at 42s. 4d. next day with a “ plant” for one month at 4d. 
per ton ; and one lot at 42s. 7d. next day, with a call. The 
market was inactive in the afternoon, and rather flat, the 
finish being 1d. under the forenoon quotations at 42s. 6d. 
cash sellers for Scotch. Only some 3000 tons were dealt 
in, and there was nothing done in Cleveland or hematite 
iron, though among the latter Middlesbrough was quoted 
4kd. lower than in the’ morning, at 43s. 44d. per ton 
sellers. At the close the settlement prices were—Scotch 
iron, 42s. 6d. per ton; Cleveland, 35s. 3d.; Cumberland 
and Middlesbrough hematite iron, 44s. 104d. and 
43s. 44d. per ton respectively. The market was flat this 
forenoon, some sales following on the report that Mr. 
Mundella and Mr. Jackson, M.P., were making efforts to 
bring the great coal strike to a close, which, however, 
will really benefit the iron trade. Scotch iron lost 


24d. per ton on the transfer of 10,000 tons, 2000 of which 
brought 42s. 74d. one month, with 6d. forfeit in buyers’ 








option. Cleveland fell 24d. per ton, and hematite iron 
3d. per ton. The market was just steady in the after- 
noon. In Scotch, 1000 tons were done at 42s. 34d. one 
month, with 1s. forfeit in sellers’ option, and about 7000 
tons at 42s. 34d. cash, and 42s. 54d. and 42s. 6d. one 
month open. Cash sellers were quoting 42s. 4d. per ton 
at the finish, or 4d. up from the morning. One lot of Cleve- 
land was sold at 35s. 1d. cash, with sellers over at that, 
or 1d. down from the forenoon. The settlement prices at 
the close were—Scotch iron, 42s, 3d. per ton ; Cleveland, 
35s.; Cumberland and Middlesbrough hematite iron, 
respectively, 44s. 6d, and 43s. 34. per ton. The following 
are some of the quotations for special brands of makers’ 
iron, No. 1: Gartsherrie, 49s. per ton; Summerlee, 
493. 6d.; Calder, 50s,; Langloan, 55s. 6d.; Coltness, 
56s. 6d.—the foregoing all shipped at Glasgow ; Glengar- 
nock (shipped at Ardrossan), 49s. 6d. ; Shotts (shipped at 
Leith), 51s. 6d. ; Carron (shipped at Grangemouth), 53s. 6d. 
perton. There are still 39 blast furnaces in actual operation, 
as compared with 78 at this time last ~~ The shipments 
of pig iron last week from all Scotch ports amounted to 
3231 tons, against 9606 tons. They included 460 tons for 
Canada, 385 tons for India, 190 tons for Australia, 490 
tons for Italy, 225 tons for Germany, 105 tons for Spain 
and Portugal, smaller quantities for other countries, and 
946 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores stood at 333,005 
tons yesterday afternoon, as compared with 333,673 tons 
yesterday week, thus showing a decrease over the week 
amounting to 668 tons. 


Finished Iron and Steel Trades.—Finished iron is 
active, the home requirements forming the mainstay of 
business at present. Common bars range in price from 
5l. 7s. 6d. to 5/. 12s. 6d. per ton, best bars rising up to 
61. 2s. 6d., less the usual 5 per cent. discount. The local 
steel trade continues to show a more healthy aspect as 
regards contracts, but prices remain very low. For de- 
livery on the Clyde ship-plates are quoted at 5/. 7s. 6d. 
per ton, less the usual discount. 


New Shipbuilding Contracts.—It was stated in the 
Glasgow papers a few days ago in very specific terms 
that Messrs. Barclay, Curle, and Co., Glasgow and 
Whiteinch, had secured a contract to build a steamer 
of about 3000 tons for Messrs. Donald Currie and Co.’s 
Castle Line ; this week, however, the statement has been 
officially contradicted.—Messrs. Russell and Co., Port- 
Glasgow and Greenock, have contracted with a Glasgow 
firm to supply a steel sailing vessel to carry 2750 tons 
deadweight. —The London and Glasgow Shipbuilding 
and Engineering Company have received an order from 
the Clyde Shipping Company for another steamer of the 
same dimensions as the one for which they placed an 
order with the same builders two or three weeks ago. An 
order has just been received by Messrs. William Simons 
and Co., Renfrew, to build two powerful steam dredgers 
for Russia. 


New Ships Fitting out at Greenock.—The fine sight of 
seven new sailing vessels, of large dimensions, fitting out 
for sea was witnessed within the past few days at the 
James Watt Dock, Greenock. With one exception—the 
Blairmore, which was constructed at Dumbarton—all the 
ships were built by Messrs. Russell and Co., and on board of 
each employment was provided for a large number of work- 
men. The Marie Hackfield, 2850, was built for Messrs. 
Plfuger and Co., Bremen; Laurelbank, 3800, for Messrs. 
Andrew Weir and Co., Glasgow; Oberon, 1850, for 
Captain Fairlie, Glasgow ; and Port Elgin, 2780, for 
Messrs. Crawford and Rowat, Glasgow; Kilmallie was 
bought by Messrs. Kerr, Newton, and Co., Glasgow; 
while the barque Saxon is owned by Mr. D. M‘Gillivray, 
Greenock, for whom Messrs. Russell and Co. built the 
Gael. Several of the vessels are about finished. 


Contract for a New Railuay in Ayrshire.—-Messrs. Boyd 
and Forrest, Kilmarnock, have been successful in securing 
the contract for the extension of the Glasgow and South- 
Western Railway from Newmilns to Darvel, in Ayrshire. 
The contract price is said to be about 40,000/. One of the 
most important works in the contract is a viaduct con- 
sisting of twenty-five arches, which is to carry the line 
through Newmilns, an important manufacturing village 
which is now competing with Nottingham in its largest 
industry, that of lacemaking. 


Reduction of the Price of Gas in Edinburgh and Leith.— 
The Edinburgh and Leith Gas Commissioners, on the 
recommendation of the Works Committee, have this 
week agreed to reduce the price of gas from 3s. 10d. to 
3s. 6d. per 1000 cubic feet, the illuminating power to be 
from 24 to 26 standard candles. This is the lowest price 
that has ever been charged for gas in the capital of Scot- 
land and the adjoining burgh of Leith. 








Tue Execrric Licut at PeTrrrsorovucu.—Mr. J. C. 
Gill, borough engineer of Peterborough, has prepared a 
report upon the question of electric lighting for that city. 
It is proposed to light the central portion of the town, 
the mains to be extended outside its boundary as re- 

uired. In designing a central station for the supply of 
electricity, it is necessary to make provision for future 
extensions, and the first installation is thereby ren- 
dered more costly than if it were complete in itself. 
Mr. Gill estimates the total cost of the buildings, 
engines, dynamos, accumulators, mains, switchboards, 
and instruments required for making the Peterborough 
installation complete at 12,500/. To earn 5 per cent. per 
annum upon this capital, and to provide for working 
expenses, an annual revenue of 1716/. would be required, 
and Mr. Gill concludes from inquiries which he has made 
that in a few —_ the works proposed would be earning 
sufficient profits to makc them a valuable property. 
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LOCOMOTIVE AT THE COLUMBIAN 
EXPOSITION.* 
(Continued from page 359.) 

Yoke Brace.— Yoke brace to be fastened to the frames, 
guide yoke, and boiler in front of rocker box. To be 
finished all over. 

Smokebox.—Smokebox of 2}-in. round iron to extend 
from smokebox to bumper beam. Frames to be braced by 
cross-braces front and back of cylinders. 

Oylinders.—(Figs. 21 and 22 of our two-page plate of 
September 22.) Cylinders to be 19 in. in diameter by 
24in. stroke, Steam ports, 18 in. by l}in.; exhaust 
port, 18 in. by 2f in.; bridges, 14 in. wide. Cylin- 
ders to be of close-grained cast iron as hard as can be 
worked. Stiffening piece to be cast in exhaust port as 
shown, and in steam ports. Cylinders to be interchange- 
able and from the same pattern. To be securely bolted 
to smokebox and to each other at centre, and bolted and 
keyed to frame. Saddle to be carefully chipped to fit 
smokebox. Kilgore’s cement to be used between saddle 
and smokebox. Cylinders to be lagged and covered with 


* Figs. 1 to 20 occur in our tag 
330 in our issue of September 15; F 


aay fg = 57 fndaasoad 
No. 16 sheet iron, and jacketed with Russia iron. Steam 
chest to be covered with cast iron and Russian iron cas- 
ings. Valve face and steam chest seat raised above face 

| of cylinder to allow for wear. Cylinder oiled by Nathan 
double sight feed cylinder oiler, placed in cab with copper 
pipe under boiler lagging to steam chest. Cylinder 
—— with cylinder cocks with rigging, operated from 
the cab. 

Cylinder Heads.—(Figs. 23 and 24 of our two-page 
plate of September 22.) Cylinder heads to be secured to 
cylinder by studs screwed into cylinder flanges. Lugs to 
be secured to back cylinder heads for fastening guides to. 

Cylinder Casings.—Cylinder casings to be finished all 

| over on the outside. 

Pistons.—Pistons to have a solid cast-iron head cored 
out. Packing vom of cast iron turned j in. larger in dia- 
meter than the cylinder, and cut so that the two ends will 
lap, and then sprung in. Rings to be kept from turning 
by dowel pins. 

Piston-Rods.—(Fig. 32 of our two-page plate of Septem- 
ber 22.) Piston-rods to be of cold rolled iron secured in 
| piston with a taper fit and nut, and in crosshead with a 
| taper fit and key. 
| Valve Motion.—(Figs. 41 and 42.) Valve motion to be 


age plate and on page | of approved shifting link type graduated to cut off bef 
igs. 21 to 42 occur in at all points of the stroke. Links, link-blocks, 


idles, 


our two-page plate of September 22; Figs. 43 to 53 occur hangers, eccentric-rods, and pins to be of hammered iron. 


on the present and opposite pages in this issue. 


| All wearing surfaces to be thoroughly case-hardened. 
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Holes in links, outside arm of lifting shaft and reverse 
lever fitted with hardened steel bushings. 

Rocker Arms.—Rocker arms to be of the best ham- 
mered iron. Holes to be bored to taper of } in. in 12 in. 
Finish all over. 

Rocker Box.—Rocker box to be of cast iron securely 
bolted to guides and frame. Finish all over. 

Valves.—(Fig. 27 of our two-page plate of September 
22.) Valves to be of close-grained hard cast iron and of 
the Richardson balanced ty To have a travel of 5? in. 
at full throw. Lap outside 1 in., inside Oin. To be 
fitted with wrought-iron yoke and valve stem and the 
valve rod. ; 

Guides.—(Figs. 34, 35, and 36 of our two-page plate of 
September 22.) Guides, to be of the four-bar type, of 
hammered iron case-hardened. To be bolted with 1-in. 
bolts to blocks secured to the back cylinder head at 
one end and to the guide yoke at the other. Oil cups 
to be forged in one “cage with the guides. Liners to 
be placed between the guides and blocks. Finish all 
over. 

Guide Yokes.—(Figs. 34, 35, and 36 of our two-page 
plate of September 22.) Guide yokes to be of hammered 
_ bolted to rocker boxes and boiler yoke brace. Finish 

over. 

Crossheads.—(Fig. 33 of our two-page plate of Septem- 
22.) Crossheads to be of cast steel with brass gibs secured 
by brass rivets. Crosshead pin 3} in. in diameter by 4 in. 
long, cast in one piece with crosshead. 

Lift Shaft.—(Fig. 42 of our two-page plate of Septem- 
ber 22.) Lift shaft to be of wroughtiron. Finish all over. 

Lift Shaft Bracket.—Lift shaft bracket to be of wrought 
iron finished. 

Reverse Lever and Quadrant.—Reverse lever to be fitted 
with fine toothed latch, teeth #-in. pitch to fit teeth cut 
on quadrant. Quadrant to be of wrought iron case- 
hardened. Reverse lever to be supported on bracket 
secured to underside of running board. 

Connecting-Rods.—(Figs. 37 and 38 of our two-page 

late of September 22.) Connecting-rods to be of the best 

ammered iron, finished all over ; ends fitted with straps, 
brasses, bolts, and keys. Straps for main rod to have oil 
cups forged solid. Rods to be of I-section. Parallel rods to 
be of hammered iron, finished all over, with solid ends, and 
brass bushings p: in. Rods to be of I-section. Oil 
cups on both ends to be forged solid with rod. Brasses 
to have the following composition: Four parts copper to 
one of Ajax metal. ; 
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Crankpins.—(Figs. 46 and 47, page 388.) Crankpins to, the following composition: 34 parts copper to one, driving box cellar to have a hole on side of cellar to allow 
be of hammered iron case-hardened. : of Ajax metal. Oil cellars to be of cast iron; frontdriving for packing. Hole to be covered by a plate secured by 
Driving Axles,—Driving axles to be of hammered iron. boxes to have holes cast through flange corresponding | tap bolts. 
Journals 9 in. by 124 in. | with holes in oil cellar to allow for packing, the cellar hole; Driving pea a 43.) Driving wheel centres to 
Driving Boxes.—(Fig. 45.) Driving boxes to have | to be closed by a cover secured with tap bolts. Back | be cast of the best charcoal iron turned to 79 in. in 
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diameter. Tyres to be 3} in. thick by 5? in. wide. Tyres 
to be of Midvale steel shrunk on, and held by Mansell 
retaining rings (see Fig. 44). Retaining ring bolts to be 
countersunk on outside. Wheels to ba accurately bored 
or quartered for the crankpins; right-hand crank to 
ead. 


(Zo be continued.) 





BILBAO HARBOUR WORKS. 
To THE Eprror oF ENGINEERING. 

Sir,—In your issue of last week Mr. Evaristo de 
Churruca, the chief engineer for these works, replies to 
my letter of the 28th ult. respecting the system of con- 
struction adopted for the Bilbao breakwater. 

My letter was based on the article on these works 
which appeared in your issue of the 25th ult. and the in- 
formation there given, and the accompanying illustra- 
tions were quite sufficient for the purpose of preparing 
the design of a monolithic structure equal in strength 
to the design adopted, whilst at the same time less costly 
to construct and maintain. 

Mr, de Churruca’s letter is arranged under five head- 
ings, and to these I shall reply in order. 

1. Mr. de Churruca says that the articleon these works 
which appeared in your columns on August 25 last, is 
wrong in stating that the sea bottom is of sand, and that, 
on = contrary, below 6 metres in depth it is entirely of 
mud, 

This being the case, the section of the breakwater 
shown on page 230 of ENGINEERING is misleading in not 
showing the rubble substructure as going down through 
or deeply into the mud bottom of the sea, as, of course, 
is must do on such soft material. 

The softness of the bottom, however, has nothing to do 
with the merits of the structure above the level of the 
bottom, which, whether as regards stability or lowness 
of cost, should be of monolithic work. 

With a soft bottom a wider foundation area must be 
given, and this could be effected at Bilbao by making the 
foundation trench wider and somewhat deeper than 
shown on the cross-section in my previous letter, and 
then filling it with rubble and grouting it up solid as 
explained in that letter. The amount of material in the 
foundation below the level of the sea bottom would be 
less with the monolithic than with the loose rubble and 
block structure, because the total weight of the former is 
much less than the latter. 

2and 3. Mr. de Churruca states that, owing to the 
exposed situation of the Bilbao works, monolithic work 
constructed of freshly -deposited concrete cannot be 
carried out, as the concrete gets washed away before it is 
set. I agree thoroughly with him on this point. He 
further states that bagwork does not answer, as the upper 
20 to 30 centimetres of the concrete in bags has to be 
removed. 

Tam also at one with him in thinking that concrete 
deposited in bags is not the proper method to adopt for 
the construction of sea works, 

In both of the preceding systems of construction Mr. 
de Churruca speaks from experience, and condemns them 
because he is practically acquainted with their defects ; 
but when he states that my system of construction would 
not be applicable for his works, he speaks merely from 
imagination, and his fancies have led him altogether 
astray. 

In the construction of the St. Heliers breakwater, 
Jersey, for which I was engineer, and which, like the 
Bilbao breakwater, is exposed to the Atlantic, there was 
no such loss of time as Mr. de Churruca imagines, and 
our whole diving staff consisted of but six divers and their 
attendants, the total cost of which, inclusive of dresses 
and gear, was under 1500/. per annum, or 6/, per foot in 
length of breakwater constructed. 

That breakwater has an average height of 63 ft. (there 
is no parapet), has a top width of 42 ft., and is 
faced with granite ashlar from bottom to top. The cost 
of the work complete was 100/. per foot run. The 
stone quarries were situated at some distance from 
the work, and the materials had first to be loaded into 
wagons, then into barges, conveyed to the works, and 
then discharged and stacked until required. 

At Bilbao the quarries appear to neivennild situated, 
80 that there would be a saving of cost in the handling of 
materials, and as wages of workmen, I presume, are 
lower than what had to be paid in Jersey, the cost of the 
Bilbao works ought to be materially reduced, but, unless I 
am very much mistaken, the Bilbao breakwater is costing 
a great deal more than 100/. per lineal foot. It certainly 
ought to cost more, as there is sufficient concrete work in 
it in the form of blocks and concrete in mass to construct 
a monolithic work from sea bottom upwards, and there 
is in addition the immense mass of rubble substructure. 

4and 5. Mr. de Churruca quotes in justification of his 
design, the fact that the Socoa Artha, St. Jean de Luz, 
and Leixoes breakwaters are of similar design to the 
Bilbao work. 

That does not prove in the least that any one of those 
designs is the best that could be adopted, viewed in the 
light of what can now be done in brea.:water construction. 

Neither is the recommendation made in 1872 by the 
late Sir John Coode that the breakwater for Bilbao should 
consist of a rubble mound surmoun by a cresting of 
loose concrete blocks, applicable to the conditions of the 
present day. 

Sir John Coode was undoubtedly an eminent authority 
on breakwaters, and more than that, he did not restrict 
himself toa stereotyped system of construction, but in, I 
think, the last important breakwater commenced by him, 
viz , that for the National Harbour of Refuge at Peter- 
head, my system of monolithic grouted blockwork was 
adopted, and is now being carried out with the most 
gratifying results, 





Perhaps the Bilbao works are too far advanced for any 
change in the system of construction to be adopted, but 
if Mr. de Churruca, when carrying out a new breakwater, 
will adopt the monolithic method I have developed, he 
will have cause for much satisfaction both with the pro- 
gress and cost of the works. 

Yours truly, 
Watrter Rosert Kinreprx, M.I.C.E. 

3, Victoria-street, Westminster, London, 

September 26, 1893. 





MACHINE CONSTRUCTION AND DRAWING, 
1893 


To THE Epitor or ENGINEERING. 

Srr,-—In your issue of the 22nd inst., I see a letter 
signed ‘‘Spanners,” in which he asks whether a 2}-in. 
spanner is the size in the jaw or the diameter of the bolt. 

In reply, I can only say that from a long practical ex- 
perience I have never heard any other mode of designat- 
ing a spanner, except for very large sizes, than by the 
diameter of the bolt for which it was intended. Accord- 
ing to the sizes of nuts made to ‘‘ Whitworth’s gauges,” 
and as taken from Unwin’s ‘‘ Machine Design,” there is 
not one dimension up to 2% in. in diameter of bolt, 
which has a measurement that can be taken from the 
usual subdivisions of a workman’s rule. This, therefore, 
appears to me to be a reason why the spanner must be 
named according to the size of the bolt and not to that of 
the nut, and as the sizes are all to three or four places of 
decimals, I think it would be a severe task to require a 
student, or anyone else, to carry them in his head. 

A rule introduced many years ago by Mr. Sellers is free 
from this ditficulty and easy to remember, it being as 
follows: Size across flats = 14 times diameter of bolt + 
tin. Thisisa very close approximation to Whitworth 
gauge. Iappend a few of the common sizes for com- 
parison : 


Diameter of Bolt. Whitworth Sizes. 
in. in. 
: 0.7094 
0.9191 
1.1010 
1.3012 
1.4788 
1.6701 
2.0483 
2.4134 
2.7578 
3.1491 3 
I am, Sir, your obedient servant, 
JOHN PHILLIPS, 


Sellers Sizes, 


4, Corona-road, Burnt Ash-hill. 





DISTRIBUTION OF LOADS ON TROUGH 
FLOORS FOR BRIDGES. 
To THE Eprror or ENGINEERING. 

Srr,—I have read the paper in ENGINEERING, Sep- 
tember 15, on the ‘‘ Distribution of Loads on Trough 
Floors” with much interest, but I fear that some of the 
calculations are a little beyond me without a few ex- 
planatory hints, and, as I am anxious to grasp this sub- 
ject, I should be extremely thankful if you would help 
me in this matter by answering a few questions—viz. : 

1. In writing the moment of inertia thus, 91.5 (inches) }, 
what is meant by the ¢ outside the bracket ? 

2. In the formule given for the work done in bending 


a beam—viz : 
1 l 
orf M*da, 


o 


the well-known symbols EI and M are explained, but 
what is meant by / and «x? 

3. In the sentence ‘‘Taking all units in inches, the 
work done in deforming one section of Lindsay’s floor,” &c., 
to what extent is the floor supposed to be deformed ? 

With regard to the theory that connected troughs can- 
not transfer part of the weight to the adjoining troughs, 
I should like to point out that practical experiments 

int to the contrary (vide vol. Ixxxii. Proceedings of the 
Tastitution of Civil Engineers, Stokes ‘On Bridges on 
the Hull and Barnsley Railway”). 

I remain, Sir, yours truly. 
PH@NIX. 

(The index 4 is used because the moment of inertia of an 
area is represented by a length raised to the fourth power, 
being an area multiplied by the square of a radius of 
gyration. The expression 91.5 (inches)! therefore means 
that the moment of inertia is 91.5 units, each of which unit 
is 1 in. raised to the fourth power. In the integral, / is the 


length of the neutral fibre of the beam, and dx is a 
small elemental length taken along this axis. In answer 
to question 3, we may say that the trough is supposed to 
act as an elastic beam, and to be deformed by the un- 
known reactions, each of which = R. The amount of 
deformation is proportional to R. As regards Mr. 
Stokes’s paper, our attention has also been drawn to 
it by another correspondent, but a reference to this 
paper does not, to our mind, afford proof of any consider- 
able amount of distribution, The experiments were made, 





so far as we understand them, by riveting five troughs 
together and loading them as indicated in the figure. 
The deflections were then measured at the points A, B, 
C, D, E with the following results ; 





Deflection. 


D. 
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Now the deflection of C is supposed to be due toa trans- 
ference of load to it through the neighbouring troughs, 
If this were so, the deflections of the troughs B and D, 
which are ‘‘ assisted ” by C, should be less than that of A 
and E, which are without such assistance, whereas the 
reverse is the case. This fact shows that the deflections 
cannot be taken as measuring the bending moments in 
the troughs, and that they are at least partially due to 
torsion. As regards the observed deflection of C, there is 
nothing to show that it was not at least partially due to 
change in the form of the cross section of the trough. In 
short, after an examination of these experiments we are 
still of the opinion expressed in our article that ‘‘it is 
difficult to believe that any considerable amount of a 
weight is transferred from a loaded trough to its neigh- 
bours.” The matter can be settled by experiment, but the 
experiment must be carefully designed to avoid the 
vitiating effects of torsion. The best plan would be to 
load a single trough and measure its deflection. Then 
rivet this up to, say, a couple of others, and again load 
it in exactly the same manner as before, the decrease in 
its deflection under these conditions would then be a fair 
criterion of the amount of load transferred. To eliminate 
torsion as far as possible, the deflection in each instance 
should be measured immediately under the load. Should 
this experiment be made, we should be glad if the results 
showec! that our views are too pessimistic, as it would 


| render justifiable the adoption of troughing in places 


where it cannot now, in our opinion, be judiciously used. 
—Ep. E] 


To THE Eprror or ENGINEERING. 

Srr,—In the interesting article on this subject con- 
tained in your issue of September 15, the writer inci- 
dentally makes the remark that ‘‘ the five simultaneous 
equations used in determining the stresses on the roof of 
the Olympia Hall, Kensington, took, we understand, 
many weeks to solve by the determinant method, and 
there was with this latter method far greater liability to 
mistakes.” 

AsIdid the greater part of this somewhat elaborate 
calculation, perhaps he will allow me to state that he is 
mistaken on this point, as the whole of the calculation, 
which principally consisted in determining the influence 
of certain forces, replacing supernumerary bars, on the 
rest of the structure, and by this means forming the final 
seven equations, was accomplished in seven weeks, it will 
be clear to everybody conversant with the subject that the 
purely mechanical operation of solving these equations 
cannot possibly have taken ‘‘ many weeks.” It was, asa 
matter of fact, done within a couple of days. : 

With regard to his further remark that ‘‘ the method 
of solution by determinants is the very worst that can be 
adopted,” it would have been advisable on his part, before 
making it, to study recent Continental literature on this 
subject. He would then have learned that for the solu- 
tion of equations of this particular form, in which they 
are obtained from statical calculations based on the 
** principle of work,” the method of determinants offers 
peculiar advantages, as the latter can be transformed and 
simplified in such a way that the actual work is reduced 
by about one-half. According to Professor Fr. Steiner, 
of Prague, the number of coefficients actually to be calcu- 


lated is, indeed, reduced from m? to m(m-i-1) and the 


whole operation becomies a good deal clearer and less 
laborious. 

With regard to the article itself, it is a useful contribu- 
tion to our knowledge on the subject, which is decidedly 
limited. It is, of course, difficult to estimate the in- 
fluence of the different assumptions made, but it must be 
confessed that without such assumptions the calculation 
becomes simply impracticable. If the author considered 
it necessary to mention the fact that even the deflection 
of the main girder has a certain influence on the result, 
which may, however, be neglected, he might have made 
the same remark with regard to the influence of the work 
done by the shearing forces of the trough girder itself, 
which, of course, is not included in the expression 


t 
ul D} 
JET “f M2 dz 
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a by him as the total work done in deflecting that 
girder. 

If theresults obtained in the article are of great interest 
with regard to the strains in the flooring, they are still 
more so as throwing additional light on the strains pro- 
duced in the rail. The more favourable the distribution 
of the load on the troughs of the flooring becomes, the 
greater is the strain in the rail, and in some of the examples 
calculated in the article the latter becomes truly alarm- 
ing, if it is considered that it is to a great extent in addi- 
tion to the ordinary strain produced by any load between 
two sleepers. In the first example, for instance, the load 
being on the top of a sleeper, the moment on the rail 
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works out to (7.26 + 6.90—1.17) 8 = 104 inch-tons, i.c., 
the additional strain is in this case “se = 8.4 tons 


per square inch. ; 

It will be readily seen that under unfavourable circum- 
stances the total strain may easily reach the limit of elasti- 
city, and there cannot, therefore, be any doubt that this 
overstraining of the rail must be regarded as a serious 
disadvantage peculiar to all narrow trough floorings of 
this kind. It may be added, however, that certain forms 
of flooring have been patented by Messrs. Buchanan and 
am Ende, in which this drawback has been avoided. 

I am, Sir, your obedient servant, 
L. MERTENS, 

62. Stafford-place, 8.W., September 26, 1893. 

[Weare obliged to Mr. Mertens for his correction as to 
the length of time required for the solution of the 
Olympia roof equations, but we still retain our views as 
to the unsuitability of the determinant method. Hitherto 
the simultaneous equations arising in practical work have 
been principally those due to an application of the method 
of least squares to the correction of errors of observation. 
The equations thus met with are identical in form with 
those arising in the application of the method of elastic 
work to the calculation of stresses in indeterminate 
structures. The method of solution originally proposed 
by Gauss—himself a Continental mathematician—has 
been examined into and discussed by hundreds of 
computers since first announced, and it is still that 
universally adopted. Not only is the labour of calculation 
much less than in the determinant method, but a check is 
provided at every step. Further logarithmic computa- 
tion is admissible, whilst in the determinant method the 
value of each determinant depends onthe differences of 
quantities which, large in themselves, may not be greatly 
different in value, henceall the multiplications must usually 


be made by ordinary arithmetic. It was thought un- | 


necessary to mention that the work of the shearing forces 
was so small as to be negligible, as we understood this was 
generally recognised. The importance of Mr. Mertens’ 
remarks on the rail stresses will be appreciated by our 


-_ 


readers.—Ep. E.] 








BALL BEARINGS FCR THRUST BLOCKS. 
To THE Epitor OF ENGINEERING. 

Srr,—Having been absent on business for a short time, 
Thave only just seen Mr. A. G. Ramage’s inquiry in 
ENaIneERING of September 8, re ball bearings as applied 
to collars of thrust blocks of marine engines. 

Ican inform Mr. Ramage that ball bearings in dif- 
ferent ways have been applied for this purpose, but un- 
suczessfully. There is, however, an invention lately 
brought out by Messrs. Wilks and Edwards, of South- 
ampton, which, by a system of rollers, has successfully 
solved the problem of reducing friction in thrust bearing 
to a minimum, 


Fig.1. 
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The invention has been seen by most of the leading 
engineers in London, where a large model was running 
for over six months, and they have all thoroughly ap- 

roved of it as practical, simple, and efficacious. Messrs. 
Wilks and Edwards have completed all their experi- 
ments and tests, and are about to place their invention 
before the public. They have taken out English, Ameri- 
can, Belgian, and Italian patents. Any further infor- 
mation will cheerfully be given by 

Yours faithfully, 
FREDERICK Epwarps, Captain R N. 

Gloucester Lodge, Portswood, Southampton. 





To THE Epiror or ENGINEERING. 

£1r,—In reply to Mr. Ramage’s question (page 310), 
ball thrust bearings have been patented more than once, 
I do not recollect seeing any in use, however. 

Mr. Volk (page 332) has found trouble from the balls 
grinding together. Another cause of wear is that, as 
usually designed, the balls cannot rol/ in the circular 
grooves provided for them, and considerable attrition 
takes place between the balls and the grooves. 

The correct way of designing the grooves is shown in 
Fig. 1, and to a larger scale in aa 2. 

A C is the axis of the thrust block, and C B the plane 
in which the axes of the balls lie. The lines C D and 
C E pass through the ball at equal distances from its 
centre, and the sides of the grooves should be tangents to 
the ball at the points a, t, c,d, where the lines C D and 
C E intersect the outline of the ball. 

The proportion between the length of the lines Ce and 
acis the same as that between C/f and bd, and we have 
the same conditions, so far as relative velocities are con- 
cerned, as if we had a conical roller a 6 ¢ d rolling between 
surfaces represented by the lines C D and C E, and it is 
obvious that there would be no sliding friction. By thus 
causing that side of the groove having the greatest lineal 


velocity to come into contact with a portion of the ball 
having a proportionately greater lineal velocity, the 
sliding friction and consequent abrasion of the balls is 
done away with. 

An article from which I have extracted these notes ap- 
peared in the American Machinist, and was reprodu 
in the English Mechanic for May 9, 1890. It is well worth 
study by those interested. 

As each groove may have the same angle, a single tool, 
such as shown in Fig. 3, may be used to cut them all, 
a giving it a different inclination for each groove, as 
per Fig. 4. 

Referring to Fig. 3, if a circle of the same diameter as the 
ball is described, and a line a b drawn at the intended line 
of contact, as shown, it isonly necessary (where the rest is 
fitted with a swinging motion, such as is used for turning 
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balls) to place the centre on which it swings under the 
point C (Fig. 4), keeping it there till all the grooves are 
finished. Set the tool (Fig. 3) so that the line a b marked 
upon it willlie in the plane BC (Fig. 4) which passes 
through the axes of the balls, and feed the tool in by 
swinging it about C instead of feeding it straight in. The 
groove is the proper depth when the centre « lies in the 
plane B C. 

Where a swinging rest is not available, the grooves may 


be drawn asin Fig. 2, and templates made to fit the 
shaded part of the ioun 

Yours —, 

C. H. WINGFIELD, 


‘Lingard House, Chiswick Mall, 
September 16, 1893. 





THE ECONOMICAL SPEED OF 
STEAMSHIPS. 
To THE Epriror or ENGINEERING. 

S1r,—Your correspondent Mr. Wadagaki, who (as he 
states in his letter on the above subject which appears in 
your issue of the 15th inst.) was very much rejoiced to 
find that one of the formule he obtained last year had 
been worked out ten years ago by Chief Engineer John 
Lowe, United States Navy, may, perhaps, be also glad 
to know that his application of the calculus to graphic 
methods of deducing the economical speed of steamships, 
allowing for current, &c , was adopted nineteen years ago 
in an article contributed to the “‘ Annual of the Royal 
School of Naval Architecture for 1874,” by Engineer 

(now Fleet Engineer) W. J. Canter, R.N. 
Iam, Sir, yours truly, 


History. 
Plymouth, September 23, 1893. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Manufacture of Stcel Projectiles.—A considerable 
amount of irritation is felt by local manufacturers of 
projectiles at the attacks made on them by members of 
the Government. In the first place, it should be known 
that no parcel of either shot or shell is accepted until 
portions of it, taken at random, have been severely 
tested. In no case has a parcel been refused, but, on the 
contrary, all lots have been passed as very eatisfactory. 
In foreign tests also Sheffield manufacturers have been 
uniformly successful. It is felt that the attitude taken 





up by the Government is distinctly antagonistic 








to local interests in connection with the War Depart- 
ment. It must be remembered that manufacturers 
were induced to lay down special plant of a most ex- 
pensive character for the turning out of projectiles and 
ordnance, on the distinct understanding that they would 
receive Government support, but the conduct of the Ad- 
ministration during the past few months has been in 
direct contravention of that assurance. It is understood 
that the misstatements will receive a direct public con- 
tradiction. The question of price is an important one, 
but the attack on the quality of material turned out is 
felt to be more serious still. 


Iron and Steel.—Some of the largest establishments, 
that have plenty of orders of a miscellaneous character, 
have this week been compelled to totally suspend opera- 
tions and close their gates pending a resumption of 
supplies of fuel of suitable quality at reasonable prices. 
The adoption of this course, which was inevitable, has 
thrown many thousands of iron and steel workers, with 
the mechanics and labourers dependent on them, out of 
employment, and the greatest distress prevails. It is 
evident that, under ordinary conditions, an improvement 
would have to be noted in the iron trade, as inquiries for 
heavy lots of bar iron of best and medium quality are 
coming in from India, South Africa, and Australia. It 
is also evident that a rise in the prices of a couple 
of months ago could be afforded. Sheet rollers have lost 
a lot of orders, which have for the most part passed 
to Staffordshire or Belgian houses. Pig iron, both 
forge and foundry, is being delivered to customers 
out of stock at from 43s. to 46s. per ton, but the ensuing 
quarter’s contracts should now be negotiated. It is 
impossible to do this, as, irrespective of prices, the 
furnaces are all damped down or blown out, and sup- 
of coke at fair prices need not te looked for fora 
ong time. The heavy steel trades are suffering very 
severely, Orders for marine material are being placed 
elsewhere, and, with the exception of a few inquiries for 
India and South Africa, no new orders for railway mate- 
rial are to hand. Converters of crucible cast steel have 
plenty of orders, but no suitable coke, and for the present 
are in a dilemma. 


The Coal War.—As indicated in this column last week, 
the miners of the district are now advocating a resumption 
of work at the pits where old prices are offered. A ballot 
of the men is being taken, and the result will be made 
known at the federation conference to be held in Chester- 
fieldon Friday. The resultis a foregone conclusion. Within 
the past few days supplies of coal have been sent here from 
Durham and Staffordshire, but the quality is very poor, and 
16s. per ton is asked for even engine slack. It has been 
neglected, as customers believe the end of the strike is 
now approaching. The situation of the masters is pecu- 
liar. Some of the leading ones are in favour of a resump- 
tion of work, with the full 40 per cent. on, as stocks have 
been cleared and the market is favourable. Others 
think some concession should be obtained from the men, 
but the latter are as determined as ever to accept no re- 
duction whatever. As an indication of what may be 
expected, it may be stated that one of the largest colliery 
owners is taking contracts for engine slack at the rates 
of eight weeks ago, and undertaking to commence de- 
liveries within fourteen days. The miners have suffered 
great privations during the strike, but it is evident they 
will endure more rather than accept reduced wages. 


Armour-Plate Orders.—Messrs. Charles Cammell and 
Co., Limited, Cyclops Steel and Iron Works, and Messrs. 
Vickers, Sons, and Co., Limited, River Don Works, 
have each received a large order for armour-plates for 
H.M.S. Renown, now in course of cons}ruction at the 
Government Dockyard, Pembroke. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Steam coal has shown firmness, but sellers are 
stated to be making concessions for forward deliveries. 
The best descriptions have made 14s. 6d. to 15s. per ton, 
while secondary qualities have brought 13s. 6d. to 13s. 9d. 
per ton. Colder weather and the prospect of a sharp 
winter have imparted a firm tone to the house coal trade, 
and contracts are being made at prices satisfactory to 
coalowners. No. 3 Rhondda large has made 13s. 9d. to 
14s. per ton. Coke has exhibited considerable firmness. 
Tron ore has been in good demand at slightly higher rates. 
Steel rails have been comparatively inactive, and prices 
are the turn easier. 


The ‘* Talbot.” —Although the Talbot, cruiser, hasnot yet 
been commenced at Devonport, the chief engineer’sdepart- 
ment at Keyham is making progress with the machinery. 
The low and medium pressure cylinders have been cast in 
the foundry, and have been forwarded to the fitting shop 
for completion. The moulds for casting the high-pressure 
cylinders are being made. 


Taff Vale and Rhymney Railways.—Mr. Brewer, engi- 
neer, and Mr. T. H. Riches, locomotive superintendent 
of the Taff Vale Railway, have just inspected the Rhym- 
ney Railway. The inspection has been made for the 
purpose of enabling reports to be prepared upon the con- 
dition of the permanent way and rolling stock of the 
Rhymney lines, with a view to ultimate amalgamation or 
joint working. 

The South Wales Coal Trade.—At the Cardiff Steam 
Coal Collieries Company, Limited, Llanbradach, sinking 
operations are being successfully carried on at No. 2 pit, 
and it is expected that in all probability the steam coal 
measures will be struck in the course of a few weeks, the 

it having been carried to a depth of over 500 yards. 
Bne of the several veins of coal in No.1 pit is being 
rapidly opened, and an average daily: output of 150 tons 
of cual ben been attained. The Univeral Goal Company, 
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THE WATER SUPPLY OF THE 
METROPOLIS. 

Ir has been said that every drop of water on the 
earth’s surface has passed, at some time, through 
the intestinal canal of an animal. Disagreeable as 
the thought may be, it brings prominently forward 
the wonderful renewing power of Nature, which is 
constantly at work breaking up dead organic 
matter into its constituent elements, and restor- 
ing it to its original purity, ready to be built anew 
into some living body capable of useful work, 
to again become effete, and require further cleans- 
ing. There is no such thing as permanent de- 
filement; the process of purification may be 
rapid, or may be slow, according as the conditions 
are favourable or otherwise, but it is certain and 
unceasing. Were it not so, this globe would have 
become exhausted countless ages ago ; all the food 
have been eaten, all the water contaminated, and 
death would have reigned everywhere. Although 
this has been known in a general way, it is 
quite recently — only yesterday, as it were— 
that we have begun to see something of the 
processes by which Nature effects her changes. 
We had previously learned that decaying matter 
was a virulent poison to the human system, 
and that it should be rigorously avoided. We had 
also found that the contagion of certain diseases 
was multiplied in the body of the patient, and that 
it could be widely disseminated by means of food 
and drink, giving rise to epidemics and plagues. 
Our knowledge was exceedingly fragmentary—just 
a glimmering and nothing more—but it was sufficient 
to give rise to the firm opinion that no food or water 
that lay under the suspicion of being tainted with 
decaying animal matter should ever be partaken of. 
We did not know exactly in what way the poison 
arose, how it lived and multiplied, and how it acted 
on our systems, but it was quite certain that the 
safest course to pursue was to avoid all contact with 
everything that could possibly be suspected of 
containing it. 

It was this desire to avoid every possible chance 
of infection that gave strength to the agitation in 
favour of a new source of water supply to London. 
The great towns in the North and the Midlands 
were going far afield to secure water that flowed 
bright and clear from bare mountain sides and 
bleak moors, fresh distilled from Nature’s labora- 


1| tory. Nothing purer could be obtained. At the 


same time the dwellers in the metropolis were 
drinking from the Thames or the Lea, both of 
which rivers were well known to receive the entire 
drainage of the long valleys through which they 
flowed. The greater part of it was treated and 
purified in some way, but at hundreds of small 
points rawsewagefound its way into the Thames, and 
during flood times was supplemented by the volumes 
that the purification works could not deal with. 
Such a system was in flat contradiction to the 
teachings of popular science, and gave rise to an 
outcry in which the voices of the sanitarians were 
aided by all who desired the municipalisation of 
the water supply, and also by those who disliked 
the water companies. The time was opportune : 








the recent census had shown how rapidly London 
was growing ; the water companies were drawing 
their full statutory supplies from the rivers, and the 
County Council was burning to inaugurate some 
great reform. Already various schemes were being 
discussed, and the imagination of the Londoner 
was tickled by visions of a crystal river flowing 
direct from the Welsh hills for his particular 
benefit, without any increase in his rates. 

As a result of the agitation that took place in the 
press and elsewhere, a Royal Commission was 
appointed on March 15, 1892, having for members 
Lord Balfour of Burleigh, Sir George B. Bruce, 
M. Inst. C.E., Sir Archibald Geikie, Professor 
James Dewar, Mr. G. H. Hill, M. Inst. C.E., Mr. 


| James Mansergh, M. Inst. C.E., and Dr. W. Ogle, 


F.R.C.P. The reference was as follows : 

‘* Whether, taking into consideration the growth 
of the population of the metropolis and the dis- 
tricts within the limits of the metropolitan water 
companies, and also the needs of the localities not 
supplied by any metropolitan company, but within 
the watersheds of the Thames and the Lea, the 
present sources of supply of these companies are 
adequate in el and quality, and, if inadequate, 
whether such supply as may be required can be 
obtained within the watersheds referred to, having 
due regard to the claims of the districts outside 
the metropolis, but within those watersheds, or will 
have to be obtained outside the watersheds of the 
Thames and the Lea.” 

Put into popular form, the question to be decided 
was whether the Thames would supply about two 
and a half times as much water as now, and the Lea 
30 per cent. more, and, if so, was the water good 
enough for London to drink. 

In the driest summer the Thames has never yet 
failed to supply all that has been demanded of it, 
and it was the simplest matter of engineering to see 
that by means of storage reservoirs this supply 
could be vastly increased. Further, there was good 
reason to believe that satisfactory sites for such 
reservoirs could be found. As to quality, popular 
opinion, at least so far as represented by the 
County Council, had declared emphatically against 
it. A river that was liable to be polluted 
by raw sewage, possibly containing pathogenic 
germs, could never supply fit drinking water for 
any community. But a Royal Commission must 
form its opinions on scientific points from more 
reliable sources than articles in daily papers, and 
magic lantern displays. In this case it not only 
comprised within itself an immense store of know- 
ledge on the subject, but it had also the assistance 
of the Local Government Board, of the great water 
companies, and also of the leading chemists and 
bacteriologists of the day. [t soon became evident 
that the popular opinion in adopting the undeniable 
principle that every source of contamination should 
be rigorously excluded, had carried it farther than 
common sense dictated. In its horror of the results 
that may flow from the ingestion of decaying organic 
matter, it had overlooked Nature’s incessant and 
active remedial action, and had demanded a 
safeguard that could be obtained in a far 
cheaper way by other means. In spite of all 
that can be alleged against its water, London is 
a healthy city, and compares very favourably 
with others which draw their supplies from ex- 
ceedingly pure sources. The two diseases that are 
known to be communicated by drinking water are 
typhoid, or enteric, fever, and cholera. As to the 
latter, we have but little experience here, fortu- 
nately, and that little tends to show that the disease 
more often ascends the rivers than flows with them. 
As to typhoid fever, when London is compared 
with fourteen other great English towns ‘‘ that 
have public water supplies which are not excre- 
mentally polluted,” it is shown that in only four of 
those has the enteric mortality, on a basis of ten 
years, been slightly lower than in London, while not 
only has the mortality inthe other ten exceeded that 
of London, but in four of the towns has been twice, 
or more than twice, as high. It is, therefore, clear 
that London does not suffer any increase of typhoid 
fever by reason of its doubtful water supply, and 
that to spend thirty or fifty millions sterling in 
seeking a new source would not improve the public 
health in this particular. Further, Dr. Dudfield, 
a medical officer of health of long standing, testified 
that he had never traced any connection between 
the water supply and disease, although he had 
often found disease occur through local fouling of 
cisterns, by gases from house drains, and other 
causes. When twenty years’ experience did not 
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suffice to lay a single case of illness to the account 
of our drinking water, the Commission were justi- 
fied in assuming that none existed. 


YEARLY AND Montuty Darity AVERAGE SupPLy BY EACH OF THE E1GHT METROPOLITAN WaTER COMPANIES 
Durine THE YEAR 1891. 





The fact that London has escaped epidemics for 
many years is not absolute proof that it will 
continue to do so, were there scientific evidence 
that the danger existed. But that most disquieting 


subject of research—bacteriology—brings us com- | , 
fort on this point. Pathogenic germs are delicate | February 
creatures, and need favourable conditions in which | March ... 
to thrive. Removed from their habitat in the| gpm - 
animal body, and left to battle in the open with | June 
thousands of other microbes of robuster build than _ ." 
themselves, they perish rapidly. They fare better | semember 


even in distilled, or pure deep well water, than they | October .. 
November 





| Southwark | 
| 
and 

















anuary.. | 85,004,500| 51,659,047 | 9,475,229 | 16,960,499 


84,573,000 | 45,201,329 | 10,691,276 | 18,308,522 
36,897,000 44,618,741 | 10,838,290 | 18,209,238 
84,165,000 | 44,687,007 | 10,020,700 16,686,401 

5 | 10,169,297 16,815,685 
| 9,683,185 | 17,016,264 
9,723,008 | 16,361,113 


do in a river, for then they are saved from strife December || 81,386,000 43,880,785 | 9'383/605 | 16,307,061 


with the vulgar crowd of common organisms, and 
are in the state of concentration that is necessary 


for a successful attack on the animal economy. | pgily average .. 


There is good reason to believe that a single enteric 


16,800,506 | 22,148,871 | 25,338,253, 15,353,449 | 192,740,354 
17,465,734 | 20,272,918 | 25,485,504 | 13,769,384 | 180,491,255 
17,672,179 | 18,840,671 | 24,870,738} 12,780,882 | 173,356,318 
17,923,532 | 18,461,643 | 25,146,820 13,019,679 | 174,273,526 
18,473,773 | 18,709,360 25,409,173 13,150,319 | 179,908,849 
| 19,995,761 | 20,487,482} 27,111,575 14,145,706 | 190,514,651 
| 20,444,486 21,408,864 | 27,191,727, 14,006,728 | 193,615,074 
18,744,043 20,221,274 | 28,001,068 13,444,803 | 185,970,296 
| 18,259,308 20,788,068 | 28,303,834 13,701,240 | 188,148,177 
18,635,582 | 19,266,033 | 26,727,297 13,252,154 | 179,968,931: 
| 18,362,391 | 17,984,008 | 25,327,008 12,463,405 | 173,045,295 
| 18,490,778 | 18,260,808 | 26,465,901 13,324,995 | 177,450,133 


| se East | | West Grand 
Month. | New River. London. Chelsea. | Middlesex. | Junction. Lambeth, | es | Kent. Totals. 
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395,703,500 | 536,603,778 | 118,336,439 202,930,247 








82,975,292 44,716,981 | 9,861,870 | 16,910,854 


| 221,268,073 | 236,850,000 315,878,828 162,411,994 |2,180,482,859 
| 18,439,006 19,737,500 | 26,281,560 "182,456,905 
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13,534,333 182,456,905 





microbe, or even asmall number, must perish in the 


hu an body long before it can effect a lodgment and | of magnesia ; we let our children drink unboiled 
proceed to multiply. The conditions in the stomach | milk, which is probably a million times more 
are so adveree to the well-being of the bacteria, that | dangerous than Thames water ; we stand beside 
nothing but a combined assault, which shall exhaust | steam boilers without any fear of their bursting ; 
the defences of the citadel, can hope to succeed. | we eat seasoned meats of whose composition we 


The volume of the Thames is so enormous, and the 
possible amount of infected excreta so small, that in 
the worst conceivable conditions, the dilution is in- 
conceivably great. The maximum estimated annual 
cases of typhoid fever in the Thames basin above 
Molesey is 1000, and if all the discharges of the 
infected persons passed directly into the river, there 
would be one case to 294 million gallons of water ; 
that is, ina mass 5 miles in length, 100 yards in 
width, and 6 ft. in depth. The typhoid bacillus 
that gets into the river is thus in an evil plight ; it 
is separated from its fellows, and surrounded by 
other species inimical to it; it is at a temperature 
much below that essential to its speedy develop- 
ment; it is flooded with light and air, when its 
natural home is in the dark and warm human 
intestine. 

These adverse conditions are such as to render 
very doubtful the continued existence of patho- 
genic germsin Thames water. There are, however, 
other agencies at work to aid their elimination. The 
deposit of the sediment that takes place in a river 
carries down with it countless germs, while filtra- 
tion strains out nearly all the remainder. Often 98 
per cent. are removed by the filters, partly mechani- 
cally, but far more by chemical or other action. It 
is the office of some of the bacteria to effect the de- 
composition of the others, and this they do very 
effectually. If we could see what goes on in the thin 
gelatinous layer that covers the surface of a filter, 
it would be more exciting than the bloodiest melo- 
drama. Hundreds of different species are crowded 
into intimate contact, and the destruction of the 
unfit proceeds apace. The most awful battlefield 
never saw such fearful continuous slaughter. The 
pathogenic germ, revelling in darkness and strong 
animal fluids, is helpless in such circumstances, 
unless by good fortune the filter has been newly 
cleansed, and the interstices in the sand afford a 
speedy passage. As a matter of fact, thousands of 
tests have failed to identify a single pathogenic 
germ in Thames water, or in the deposit of a dirty 
filter. 

Such evidence as this is, of course, not absolutely 
conclusive. If a community had the choice, on 
equal terms, between water from the Thames and 
Loch Katrine, it would be folly to choose the 
former, in spite of all the presumptive arguments 
that can be brought in favour of it. But in this 
world advantages are comparative, and generally 
have to be considered in relation to price. More 
lives are lost in London each year from the use 
of tinned provisions than can be alleged against 
the Thames since the companies removed their 
intakes above the locks. Yet thousands of tons 
of such food are consumed annually, for the 
simple reason that each purchase represents a few 
pence saving over the cost of f: food. And 
such economy is by no means confined to the 
homes of the poor. It is possible to find tinned 
articles on the tables of the affluent. For a com- 
munity in which such a practice prevails to spend 
even twenty millions in replacing a water supply 
against which merely doctrinaire objections can be 
raised, would be in the highest degree inconsistent, 
to use no stronger a 9 In other matters we 
are content to accept certain slight risks. We 
do not submit our medicine to an analyst to 


are ignorant ; and in a hundred ways we knowingly 
accept risks, many of them entirely unnecessary, 
besides which the dangers of Thames water are in- 
significant. For the risks we have enumerated 
have been proved again and again at coroners’ 
inquests, while no single case has ever been —— 
home to the metropolitan river. We do not possibly 
see how the Royal Commission could have come to 
any other conclusion than that the present sources 
of supply were ‘‘ adequate in quality” for the needs 
of London. Grievous as is the indictment against 
the Thames in theory, the action of beneficent 
Nature is able to deal with it, and to sweep away all 
trace of pollution before the water enters the mains. 

It was an easier and less responsible matter to 
deal with the adequacy of the supply, although it 
involved a very extended inquiry. The total popu- 
lation supplied by the water companies in 1891 was 
ascertained to be 5,237,062. The rate of increase 
in the last five decades has varied from 22.7 per 
cent. to 18.2 per cent., the last being for the years 
1881-91. Taking the smaller figure as the one 
likely torule in the future, the Commission decided 
that forty years hence, in 1931, it would be necessary 
to supply water to 11} million people in the metro- 
politan area, scattered over 845 square miles. The 
question to which they had to find answer then stood 
as follows: ‘‘ Can a sufficient supply of water of 
sufficiently good quality be obtained from the 
Thames and Lea Valleys for the use of 11} million 
persons without serious prejudice to the other 
inhabitants of those valleys?’ At present the 
companies supply a daily average of 182,456,905 
gallons, according to one statement, and 171,163,385 
gallons, according to an amended estimate prepared 
by an assistant commissioner. This gives 31.19 
gallons per head per day of the population, or, sub- 
tracting about 6 gallons for trade and public pur- 
poses, 25 gallons. This is on the population esti- 
mated by the companies, but on the 5,237,062 per- 
sons assumed by the Commission, this gives 32.68 
gallons per head per day. The amounts the com- 
panies are legally empowered to draw from the 
Thames are as follows : 





Gallons. 

Chelsea... = 22,000,000 
West Middlesex 24,500,000 
Grand Junction Ae: 24,500,000 
Lambeth ay i bs 24,500,000 
Southwark and Vauxhall ... 24,500,000 
East London ... see sss re 10,000,000 

130,000,000 


Further, some of the companies obtain large 
uantities of water from the gravel beds besides 
the river. The Lambeth Company can _ get 
7,000,000 to 8,000,600 gallons daily in this way ; 
the Southwark and Vauxhall Company, 3,000,000 
gallons; the East London Company, 1,200,000 
gallons ; and others variable quantities. 

The New River Company derives a variable 
amount from the Chadwell Spring at Amwell, near 
Hertford. This ranges from a maximum of 
4,000,000 gallonsa day to 500,000gallons. The River 
Lea supplies 22,500,000 gallons, and from deep 
wells some 8,500,000 gallons additional are pro- 
vided. The Kent Company gets all its supply from 
wells, and the East London is resorting to this 
source in addition to the Lea. The Table above 





see if the pharmacist has used arsenic in place 


The Commission took considerable evidence as 
to the amount of water required per head in the 
future ; they decided on the liberal estimate of 35 
gallons. Applying this to the estimated popula- 
tion of 11,191,934 in 1931, they got the daily total 
of 391,717,690 gallons. To this they added 6 per 
cent. for abnormal periods, such as great heat and 
severe frosts, getting the grand aggregate of 
415,219,752 gallons. This is considerably in excess 
of the companies’ estimate of 253,529,686 gallons, 
as both the assumed population and the estimated 
consumption are larger. To provide the additional 
quantities required, the companies made the fol- 
lowing propositions : 

1. The abstraction of more water from the Thames 
without storage. 

2. The abstraction of more water from the 
Thames and Lea, with provision for storage. 

3. The abstraction of water from gravel beds 
adjoining the Thames. 

4, The abstraction of more water from deep wells 
in the chalk formations. 

The first of these was dismissed by the Commis- 
sion on account of the strong local opposition it 
would raise, and not on account of any defects it 
contained. On this point we do not agree with the 
Commission that it would be proper to take all the 
flow of the river, except such as is required for the 
purposes of navigation. The banks of foul mud that 
line the shores below Kew, and elsewhere, show that 
the river is in need of all the cleansing action it can 
obtain, and that to cut off from it the present 
supply of oxygen-laden land water would be a 
serious evil. However, it is not necessary to dis- 
cuss this point, and the idea of further abstraction 
without storage was not entertained. Several 
storage schemes were propounded. Professor 
Henry Robinson recommended three reservoirs in 
the Kennet Valley, to contain between 46,000 and 
47,000 million gallons, by means of which the 
minimum flow at Teddington Weir would be in- 
creased to 300 million gallons a day, leaving a fur- 
ther 300 millions for water supply. This scheme 
was dismissed, principally on account of a doubt of 
the water-tightness of the reservoir sites. On behalf 
of the Thames Conservators, Messrs. Marten and 
Rofe submitted a design for nine reservoirs upon 
various tributaries of the Upper Thames. From 
these there was to be provided 130 million gallons 
a day for supply, and 30 millions for compensa- 
tion. This would double the present supply. In 
this case, again, considerable doubt was cast on the 
suitability of several of the sites, some witnesses 
even condemning them emphatically. This Com- 
mission did not accept this plan. 

The third proposal as to storage was by Mr. 
Walter Hunter, director of the Grand Junction 
Company, and Mr. Alexander Fraser, engineer to the 
same company, and consisted in the construction of 
nine reservoirs upon land in the neighbourhood of 
Staines, at only a few miles’ distance above the exist- 
ing works of the companies. The storage capacity 
was to be obtained by excavating below the surface 
in almost flat land, and forming the material re- 
moved into banks, so as to increase the depth. 
By this combined process of sinking and raising, a 
depth of 40 ft. would be obtained, the digging 
being entirely in gravel, which overlies the clay to a 
depth of 20 ft. to 30 ft. This plan bears so close a 
resemblance to that eventually formulated by the 
Commission, that we shall give a more detailed 
account of it. It is gratifying to find that the 
officials of one of the much-abused companies pre- 
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by the Commission, in preference to schemes pre- 
pared by outsiders. The plan provided for ver- 
tical puddle walls around the reservoirs, carried 
down by trenches into the clay below, the in- 
ternal slopes being protected from wash by a 
concrete lining. The complete scheme was in- 
tended to provide for the taking of 300 mil- 
lion gallons a day for supply, and still to leave 
200 millions to flow over Teddington Weir. The 
storage would be gradually built up by instalments, 
a sufficient amount being provided each ten years 
to meet the demand as evidenced by the census. 
The water was to be taken from the Thames at a 
point above Staines, partly by gravitation and 
partly by pumping, the top level of the reservoirs 
being 80 ft. above Ordnance datum, while the ordi- 
nary water level at the point of abstraction is 50 ft. 
above Ordnance datum. From these reservoirs the 
water would gravitate through pipes to filter beds 
at the present works at Hampton and Molesey. It 
was assumed that there would be four floods in a 
year, and that no pumping would be done in the 
first fifteen days of any flood. 

In relation to the Lea Valley, Mr. Bryan pre- 
sented a scheme for storage. At present the New 
River Company has storage for 740 million gallons, 
which it proposes to increase to 1200 millions. 
In addition, four reservoirs might be constructed at 
Walthamstow, like those in the preceding scheme, 
to contain 7130 million gallons. By means of this 
combined capacity Mr. Bryan estimates that 60 
million gallons could be obtained from the river by 
his company, without prejudicially affecting it. 
The maximum take has hitherto been about 37 
millions ; with the 224 millions constantly ab- 
stracted by the New River Company at Hertford. 
this would increase the quantity taken from the Lea 
to 824 million gallons, or 4.483 in. of rainfall on the 
460 square miles of the watershed area. 

Considerations of space oblige us to hurry over 
the remaining propositions (3 and 4). The abstrac- 
tion of more water from the gravel beds by the 
river was rejected as equivalent to taking it from 
the river. An immense amount of evidence was 
taken relating to the supply to be obtained from 
deep wells, and the effect that increased pumping 
would have on the rivers and valleys. An assistant 
commissioner was even appointed to go over the 
ground and obtain information on the spot in regard 
to certain points. 

After examining the various plans and sifting the 
evidence, the Commissioners arrived at the follow- 
ing decisions: That the average daily flow of the 
Thames is 1350 million gallons; for three con- 
secutive dry years it is 1120 millions, and for the 
driest year 900 millions. That by the construction 
in the neighbourhood of Staines of reservoirs of 
adequate capacity into which water shall be pumped 
and stored in times of excess, to be used in times 
of deficiency, at least 300 million gallons a day may 
be obtained forthe supply of London. That from 
the River Lea, on the average of three consecutive 
years, 81 million gallons flow off daily by the 
river at Feilde’s Weir. At a lower point the dis- 
charge is probably 85 millions. Of this the New 
River Company draw 224 millions, and the 
East London Company have at times drawn 37 mil- 
lions, but they only claim to take 30 millions. That 
this abstraction is too great with the storage now 
in existence, but if other reservoirs were constructed 
adequately increasing the storage capacity, the 
taking of 524 million gallons a day might be con- 
tinued. That from wells in the Lea Valley the 
companies should not calculate on obtaining more 
than 40 million gallons a day in dry years. That 
from the existing wells of the Kent Company, and 
from others to be sunk, 274 million gallons a day 
might be taken. That from the tract of chalk 
country in the valley of the Medway and eastward 
to the coast, a very considerable addition would be 
procurable. The summary of the several quantities 
above stated is as follows : 


Millions of 
Gallons 
per Day. 
From the River Thames ... ee S 300 
», the River Lea... a een és 524 
>» wWellsin the Lea Valley... ae 40 
», wells in the Kent Company’s dis- 
trict... ass sae sas aad 274 
Total aes eS 420 


sufficient at 35 gallons per head per day for a popu- 
lation of 12,000,000. 

This report will settle the question of metro- 
politan water supply for many years to come, we 





imagine. The existing state of affairs is to be 
maintained, and all that remains to be done is to 
strengthen the hands of the Thames and Lea Con- 
servancy Boards in dealing with cases of pollution. 
These boards are sadly hampered for want of funds ; 
that ought to be remedied at once, and, of course, 
at the expense of the water companies. They 
should be put into a position to guard the entire 
length of the river and its tributaries, and should 
have much more summary power under the Rivers 
Pollution Acts than they have. But while they 
guard the water as a natural possession, it will 
be the business of Parliament to see that it 
is not made a present of to the water com- 
panies, to gain an enhanced value to them at each 
quinquennial valuation. However, that is a 
matter that does not come within our scope, and 
plenty of eyes are open to the fact that any new 
arrangement must be on quite a different basis 
from the old one, when the companies faced a cer- 
tain amount of risk. Now the expenses and income 
can be calculated to within 5 per cent. The engi- 
neering scheme presents little interest ; the con- 
struction of the reservoirs will be only so much 
digging and dumping, and will be continued over 
forty years, so that if even five millions sterling be 
spent over them, the disbursement will be so 
gradual as not to be felt. The Commis- 
sioners are to be complimented on their self- 
restraint. The public expected them to recommend 
some monumental works that should be the wonder 
of the world, and a load on the ratepayers for half 
acentury. In place of this they suggest a series of 
basins dug on the Thames bank, and extended as 
occasion requires. We believe they have adopted a 
good practical common-sense plan, and that when 
this question comes up again fifty years hence, the 
verdict of posterity will indorse the course they 
have followed. 








THE LATE MR. THOMAS HAWKSLEY. 
OnE more of the few remaining pioneers of 
modern civil engineering has passed away in the 
person of Mr. Thomas Hawksley, who, in his sixty- 
three years’ service to mankind, has, in a peculiar 
sense, exemplified the ideal of the profession 
in utilising and subjecting the forces of nature 
for the furtherance of the health and prosperity 
of the people. His energies were directed towards 
the creation of that City of Hygieia so much 
desiderated, and recognising the impossibility of 
insuring the full realisation by merely mechanical 
means—such as a constant and plentiful water 
supply, effectual sanitary conditions, and cheap 
light—he never ceased from urging the need 
of effort towards the better housing of the 
people, contending that thus only might be 
destroyed the fevers and other zymotic diseases 
fostered by the absence of fresh air and light. 
But beyond this was the bettering of the people 
themselves, for he believed that the death rate 
was materially affected, not only by insanitary con- 
ditions, but by the pernicious effects of overcrowd- 
ing and habitual inebriety. This theme permeated 
nearly all his addresses as president of many insti- 
tutions, and towards the realisation of his life idea 
he laboured until the end. He continued actively 
employed up to within a week of his death, and 
within a fortnight had taken long journeys of 
inspection to works in distant parts of the country, 
including Newcastle-on-Tyne, Brighton, and 
Southend, displaying great vitality at his age. On 
the 16th inst. he was attached by acute dysentery, 
and, although attended by two skilled physicia ns, 
Dr. Ringer and Dr. Sainsbury, he was unable to 
rally from the exhaustion which supervened, and 
passed away on Saturday, the 23rd, at his residence 
at Kensington, at the ripe age of eighty-six years. 
Born in 1807, the son of a Nottingham manufac- 
turer, he was early in life articled to Mr. Staveley, 
an architect in that town, and while grasping the 
elements of this profession, he continued those 
studies which had been commenced at school. 
Unaided, except by careful mental discipline, he 
steadily mastered the difficulties and subtleties of 
mathematics. Shrewdness, a strong characteristic, 
prompted the survey of a wider field than was dis- 
closed by architecture, and suggested the advan- 
tages of some knowledge of geology and chemistry. 
The self-directed efforts towards the realisation of 
these ideas established his suitability, even at the 
early age of twenty-three years, for the appoint- 
ment of engineer to the Nottingham Water Com- 
pany, and for the undertaking of the works for the 





supply of the town. The methods usually adopted 
for water supply were not by any means satisfactory, 
and the subject of our memoir determined, rather 
than follow precedent, to establish new conditions. 
The source was the River Trent and the red sand- 
stone bed in the vicinity, and the water was ob- 
tained by pumping, a process usually adopted, but 
Mr. Hawksley made a departure in affording a 
continuous instead of an intermittent supply, as 
in all other towns. His contention was that there 
was more waste with an intermittent than with a 
constant supply, with care to insure that all fittings 
were in order and free from leakage. Besides, the 
latter was the more satisfactory and healthy arrange- 
ment, and its universal adoption proves the correct- 
ness of the theory. In London, where there is 
more delay owing to the great extent of fittings, 
the change is being slowly made. 

While the works at Nottingham were being 
carried out in 1832, there was the great cholera 
epidemic, and Mr. Hawksley erected the first 
cholera hospital in this country, and himself ac- 
tively engaged in attending to the patients. Again 
the cholera has come, and the fact that the visita- 
tion of the most dreaded of all epidemics has been 
resisted so far with but little loss, is due largely to 
the subject of our memoir, for no one will gainsay 
the advantages of the efticient water supply and 
sewerage schemes introduced by Mr. Hawksley into 
so many districts in England. The success of the 
Nottingham supply earned for him great credit, 
and he was appointed engineer to the gas works. 
An experience in this connection is worth nar- 
rating. It is well known that the Chartist riots 
were plotted in a little inn in one of the back 
streets of Nottingham, and the first practical result 
was the ‘‘taking” of the town by the mob. The 
gas works were attacked, with the hope of putting 
the town in darkness, but the young engineer proved 
equal to the unusual demand on his resources. 
He marshalled his small staff, coupled up pipes, 
connected them with the gas supply, and through 
a nozzle played a great tongue of fire on the 
attacking party. This suprised the mob, and they 
precipitately left the works. Following up his ad- 
vantage, he threw barrels of gas tar upon the 
adjacent streets, and thus obviated any recovery 
and further attack by the affrighted Chartists. The 
incident may be said to have been characteristic of 
that resourceful energy displayed in many emer- 
gencies throughout his long life. Another incident 
in his Nottingham career may be instanced. A 
belt of land surrounding the town, and being held on 
conditions which had descended from feudal times, 
could not be leased, and prevented: the extension 
of Nottingham. Almost unaided, and chiefly at 
his own expense, he secured a Parliamentary Act 
to enable the authorities to feu it. The value as 
free grazing ground was small compared with the 
enormous advantage of the development of the town 
resulting from the effort. Indeed, for this and his 
professional efforts, Mr. Hawksley was held in 
high esteem, and although he came to London in 
1852, he continued for fifty years the engineer for 
the works he had established until they were taken 
over by the corporation, when he was presented 
with a beautiful service of plate. 

Meanwhile he had established his claim to be 
regarded as one of the first water and gas engineers 
of his time. As we have hinted, he commenced 
his career when the water supply was, except in 
very large centres, in a very elementary condition. 
Probably the case of Liverpool is representative. 
The supply, equal to 10 gallons per head of popu- 
lation per day for the southern portion of the town 
only, was got from red sandstone wells, while 
supplementary works existed for providing water 
for fire extinction at the docks. In 1845 the cor- 
poration turned its attention to the whole question, 
and Mr. Hawksley designed the Rivington Works, 
the first gravitation works of any magnitude carried 
outin England. The drainage area extends to 10,000 
acres, and the reservoirs, six in number, have an 
area of 615 acres and a storage capacity of 4500 
million gallons. The filter beds cover about eight 
acres. He subsequently carried out about 150 water 
works in England and Ireland and abroad. His 
principal gravitation supply works, requiring im- 
pounding reservoirs, were at Leeds, Huddersfield, 
the Weardale district (including Durham), Leicester, 
Rochdale, Barnsley, Merthyr, and Bury, while 
pumping supply works were installed at Darlington, 
Stockton, Middlesbrough, Norwich, Derby, Yar- 
mouth, Sunderland, York, Southport, Cambridge, 
Coventry, Oxford, Worcester, Cheltenham, Boston, 
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and Lowestoft. He gave evidence before several 
commissions on the London water supply, and the 
report now issued by Lord Balfour’s Commission, 
and reviewed in another part of this issue, may be 
said to be based largely on the evidence he gave. 
Only on one or two minor points has his advice 
been departed from. It is not necessary to enter 
into the details of design of the works he carried 
out. Leeds was probably one of the largest, the 
area of the watershed being 25,000 acres, and the 
storage capacity of reservoirs 3726 million gallons, 
admitting of a daily supply of 22 million gallons. 
The feature of all his work was its substantiality. 
He preferred to err on the side which insured 
safety, if, indeed, it can be said to be an error to 
leave a large margin of strength. This probably 
explained the popularity which he enjoyed as 
the adviser of so many municipalities and water 
companies, and partly explains his being chosen 
to repair the damage done at Sheffield when a 
disaster involved a loss of life some years ago. 
He preferred earthwork embankments, and would 
not swerve from those dimensions which his ripe 
experience had established in his mind as the 
safest. In the matter of pumping plant, too, he 
sometimes paid greater regard to the ornate and 
beautiful than to the interests of economy. 

Sanitation, which is so closely associated with 
water supply, was carefully studied by him, and 
as early as 1848 he gave evidence at an inquiry 
by the Government, and continued to advocate 
the neceasity not only of effective sanitary arrange- 
ments, but of the prevention of pollution of streams, 
while at the same time discouraging exaggerated 
reports on the subject by irresponsible people. 
After the establishment of the Metropolitan Board 
of Works, the whole question of London sewage 
was entered into, and in 1857 he, in conjunction 
with Mr. Bidder and the late Sir Joseph Bazal- 
gette, considered the subject. The result was the 
carrying out of a scheme for the construction of 
three main sewers to intercept the hundred and one 
little sewers then discharging their poisonous 
liquids and noxious solids into the Thames at all 

oints. These three sewers—high, middle, and 
ioe level—unite at Abbey Mills, near Stratford, 
and thence run to Barking Creek, fourteen 
miles below London Bridge. Two large sewers 
were also built on the south side of the river, 
delivering at Crossness. Subsequently purifica- 
tion works were established at the two dis- 
charge stations. Independently, Mr. Hawksley 
carried out many works, including those at Bir- 
mingham, Worcester, Hertford, Windsor, White- 
haven, and Aylesbury. Except for small com- 
munities, he preferred purification by chemical 
process rather than the adoption of sewage farms, 
as the latter require to be so large that the pro- 
duction becomes too great to be conveniently 
disposed of with profitable results. While ad- 
mitting that in the defeecating process a variety 
of agents may be used, such as alum, blood, and 
clay, asat Aylesbury, his experience led him to the 
belief that the best process was a moderate dose of 
finely comminuted lime used to produce a first pre- 
cipitate, followed by a small quantity of crude acid 
sulphate of alumina to produce a second precipitate, 
fix any remaining ammonia, and form a mordant 
with the residue, if any, of colouring matter. 
This is the process he carried out at Windsor, and 
it complied with the stringent requirements of the 
River Thames Conservancy. For nearly twenty 
years Mr. Hawksley was one of the statutory 
arbitrators appointed by Act of Parliament to deal 
with the South Staffordshire mines drainage, and 
it was chiefly on his advice and suggestion that 
very successful and extensive pumping plant was 
erected in various parts of the district. 

Many gas works were also constructed by him, in 
addition to those at Nottingham, the number in- 
cluding those at Derby, Sunderland, Cambridge, 
Lowestoft, and Bombay. This latter suggests the 
fact that his experience and akility were laid under 
contribution by various foreign Governments. He 
was consulted about the Vienna water supply, and 
his services were acknowledged by the conferring of 
the order of Commander of the Order of Francis 
Joseph of Austria. The Emperor of Brazil, who 
was elected an honorary member of the Institution 
of Civil Engineers while Mr. Hawksley was Presi- 
dent, sought his counsel on several questions, and 
pacer. met his merit by creating him a Com- 
mander of the Rose. The construction of the 
water works at Stockholm, the capital of Sweden, 
and other services, brought to him the Knighthood 





of the Order of the Polar Star, while still another 
noble decoration came from the Danish King in 
recognition of his efforts in connection with the 
Altona and other water supplies. It may inciden- 
tally be mentioned, too, that with the honours he 
shared the risks, for during the revolution in 1863 
he was engaged on works at Warsaw on behalf of 
the Government. Being guarded by gendarmes, he 
was singled out as a suitable object of attack on 
several occasions, and had some narrow escapes 
from the hands of the revolutionists. 

The subject of our memoir shared the honours of 
the profession. He was one of the oldest members 
of the Institution of Civil Enginers, having joined 
in April, 1840. Although he never read any papers, 
he took a deep interest in its affairs, and occa- 
sionally contributed of his great experience to the 
discussions. He was elected member of Council in 
1853, a vice-president in 1863, and eight years 
later occupied the presidential chair; being elected 
for two successive sessions, an unusual honour. 
The Franco-German War was then absorbing 
attention, and opportunity was taken in the 

residential address to emphasise our dependence 
or food supplies on countries over the sea, and the 
consequent need of a thoroughly efficient Navy. 
During his régime, too, he established the series of 
conversaziones at South Kensington, to which ladies 
were admitted, but these have not been continued 
regularly in recent years, although very popular. 
While President he took great interest in students, 
counselling them, while not attempting too 
much, to continue their study of mathematics 
and applied science, French and German, 
and particularly to take every —, 
of acquiring knowledge of geology and chemistry, 
and of practical work. He personally conducted 
them over thé Leicester Water Works. He was 
President of the Institution of Mechanical Engi- 
neers in 1876-7, the year in which the Institution ex- 
changed its provincial for a metropolitan habitat, 
opening its offices in Victoria-street, Westminster. 
In the presidential address Mr. Hawksley again 
entered upon the question of defence, and of 
the superior advantages of cruisers against battle- 
ships, while he offered uncompromising views 
on the relation of capital and labour. Indeed, 
in this, as in the presidential address to the 
Health Department of the Social Science Associa- 
tion in the same year, and to the Gas Institute, of 
which he was first President, in 1878, there is a 
characteristic honesty in the free, lucid, and de- 
cided expression of opinion. As Sir Frede- 
rick Bramwell on one occasion pointed out, all 
documents emanating from him were of a highly 
suggestive and argumentative character. Mr. 
Hawksley belonged to many other technical associa- 
tions, and in 1878 was elected to the Royal Society. 

His long experience and clear judgment were 
frequently requisitioned as an arbiter and as a wit- 
ness before Parliamentary Committees and Com- 
mittees on Private Bills, and his figure was a 
familiar presence in the precincts of Parliament. 
Here his retentive memory, his grasp of detail, and 
his quick, keen perception of every point of a case 
made him a satisfactory witness from the point of 
view of the committee, although a hernd sth 
witness for a cross-examining counsel. Apprecia- 
tion of these qualities partly explains the co-opera- 
tion of the members of the Parliamentary Bar with 
Mr. Hawksley’s confrévcs in the profession in the 
presentation of his portrait by Herkomer, to mark 
the completion of his eightieth year. The estimate 
then made by the Attorney-General of the day is still 
more appropriate with the lapse of years. Those 
eighty years, he said, brought refined experience, 
matured judgment, cultured discretion, and a great 
store of knowledge. Mr. Hawksley’s brethren in 
the profession are proud of him and of his labours, 
and appreciate the example set to those who 
may come after him, of energy, integrity, and 
unswerving determination. Those outside the 
profession recognise that, in Mr. Hawksley, 
— bodies, great undertakings and the millions 

nefited thereby, found a most skilled adviser, 
a most faithful servant, and a pioneer in engineer- 
ing whose name will worthily be remembered among 
those of the great men who have preceded him. In 
his private life Mr. Hawksley frequently extended 
the helping hand to those in need, whilst many a 
struggling young engineer of ability found in him 
a wise counseller and friend. Mr. Hawksley’s 
favourite motto was ‘‘ Persevere,” and he certainly 
exemplified the motto in his long and useful 
career. Moreover, he had the happy art of 





infusing others with indomitable perseverance and 
luck. 

4 The interment took place at the Woking Necro- 
polis on Wednesday, the two sons, Mr. Charles 
and Mr. Arthur, and the daughter of the deceased, 
with their wives and family, being supported by a 
large company of personal friends and professional 
colleagues. Amongst the chief mourners, besides 
the family and servants of the deceased, were Dr. 
William Anderson, President, and Mr. Bache, 
Secretary, of the Institution of Mechanical Engi- 
neers, and Mr. Turner, Assistant Secretary of the 
Institution of Civil Engineers. The President 
and Secretary of this Institution, as also Sir 
Frederick Bramwell, were prevented from attend- 
ing by indisposition. Notwithstanding that it was 
the desire of the deceased that the funeral should 
be private, and that invitations were only issued to 
the family, executors, his private secretary, and 
chief draughtsman, a large company gathered to pay 
the last tribute, including representatives from a 
large number of companies and corporate bodies 
who, while seeking the professional advice of Mr. 
Hawksley, had learned to esteem his worth. The 
service was conducted by the Dean of St. Paul’s, 
who for sixty years was a personal friend of Mr, 
Hawksley. 





MACHINE TOOLS AT THE COLUMBIAN 
EXPOSITION. 

THE Niles Tool Works Company, Hamilton, Ohio, 
have a very fine and representative exhibit in the 
Machinery Hall at Jackson Park, and one that has 
attracted a good dval of attention. Their planer 
is a tool of much larger dimensions than is usually 
found at an Exposition. 

12-Ft. Planing Machine.—This machine, of which 
illustrations are given on pages 392 and 397, planes 
work 12 ft. high by 12 ft. wide by 30 ft. long ; it has 
two heads on the cross-rail, and two side heads. 
The whole of the driving is done by spur gearing, 
though in their smaller machines a special form of 
tangent gearing is used. The table moves at a 
cutting speed of 19 ft. per minute, and on the 
return stroke at 50 ft. per minute ; it is a large 
single casting, and weighs 35 tons; for chuck- 
ing work on it a number of oblong square-sided 
holes are provided, no continuous slots or round 
holes being used in these machines. The \’s are 
open angle, and havea wide bearing surface ; lubri- 
cation is thoroughly accomplished by means of 
brass rollers revolving in oil pockets, these rollers 
having grooves across their face which act as 
buckets for lifting the oil from the reservoir, not 
depending on capillary attraction alone, as in most 
devices of this kind. The bed is very heavy, and 
thoroughly braced with box girders throughout. 
The housings are of box section, double- welded, of 
great strength and depth, and securely keyed and 
bolted to the bed ; the vertical working edges are 
made square, to get strength and wearing sur- 
face; they are tied together at the top with a 
massive top rail, upon which is mounted the 
gear for raising and lowering the cross rail, a 
separate countershaft being used for this 
purpose. The cross rail is raised and lowered by 
power, is very deep in the centre from the front to 
the back, and has a wide square working face. The 
cross rail is extended to the left, so that the left- 
hand head can be run entirely out of the way, 
giving the other head free movement the entire 
width between the housings. Thetwo heads on the 
cross rail are counterweighted for easy hand move- 
ment, can be swung at any angle, and have inde- 
pendent vertical, horizontal, or angular feed by 
hand or power, motion being communicated to 
them through rods for vertical and angular move- 
ment, or a screw for horizontal, making four 
rods within the cross rail, each being provided 
with a ratchet pinion at both ends, which 
regulates the degree of feed. A fifth horizontal 
rod in the cross rail operates a tool-lifting de- 
vice, which lifts the tools at every return 
stroke of the table ; it gives a positive motion, 
and operates without cords or weights. A rapid 
horizontal hand movement of the heads for adjust- 
ment is provided by means of rack and ratchet. 
The side heads are counterweighted, and raised, 
lowered, and fed vertically, horizontally, and angu- 
larly by power, and they can be dropped below the 
surface of the table when not in use, if found neces- 

. The various motions of the tools on each 
head are made through a vertical feathered shaft 
and screw, the lower ends and screws having 
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ratchet and pinion for regulating the feed. The 
machine is provided with an out-bracket or housing 
for work that will not pass the main body of the 
machine. The bracket has adjustment in every 
direction, the limits being 6 ft. parallel to planer, 
6 ft. movement to head, and 4 ft. horizontal move- 
ment tocolumn. The head is counterweighted in 
the usual way, all feeds being by power. Through- 
out the machine all driving shaffs run in brass 
bearings, and the surfaces are large. The feeds are 
positive and operated in a very short distance 
travel of the table; they take no power at all ex- 
cept when feeding. The belts are shifted by a 
patented device, consisting of a circular rack and 
cam path, which moves but one belt at a time, so 
that the table can be stopped or started instantly. 
The machine complete weighs 270,000 lb. Two 
have recently been built, one of them being in the 
General Electric Company’s Works, Lynn, Massa- 
chusetts. 

6-I't. Boring and Turning Mill.—This type of 
‘horizontal turning lathe” is very extensively used 





other. The tool-holders are steel forgings, arranged 
to hold the tools in any position. The question 
of balancing the bars is a very important one. In 
this case the device used is a simple one, but very 
effective. A single chain is attached at one end to 
an arm rigidly secured to the rail ; a similar arm on 
the other end of the rail carries a pulley, over which 
the weighted end of the chain falls. There is a 
sheave on the face of each tool-bar, and each saddle 
carries two sheaves straddling its bar, and the 
chain is looped over the single sheave and under 
the tool-bar sheave. This simple and perfect 
arrangement has the following advantages: The 
counterweight requires to be only half as heavy as 
the parts to be balanced. The counterbalancin 

is perfect, however, for one or both of the too 
bars may be set over for angular work. As the 
saddles are moved along the rail they have no effect 
upon the weight, the sheave simply moving along 
the chain. When the ‘‘swing” is unbolted, so 
that it may be set over at an angle, the counter- 
weight has no tendency to pull it round. There 





in the United States in all large engineering works. 
It is found that heavy pieces can be set on it more 
readily than on any other form of machine, and 
that big cuts and a high rate of cutting can be 
attained. English engineers will do well to give 
this machine a careful study, and to use it much 
more than they do at present. The machine on 
exhibition will swing 73 in. in diameter, and take 
in under the tool-holders, when the rail is raised to 
the top 36 in., the boring bar having 24 in. tra- 
verse. The cone has six steps for a 4-in. belt, and 
a heavy back gear is provided. The range of 
feed is from z); in. to ;5 in. per revolution. 
The housings are of a heavy box section, securely 
fastened to the bed with bolts and keys. The table 
is driven by an accurately-cut internal spur gear on 
the table, the power being transmitted from the 
cone pulley through a pair of heavy cut bevel gears 
to a steel pinion driving the internal spur on the 
table ; this construction insuring steady running, 
without ‘“‘chatter,” and free from any lifting 
tendency. The spindle is of great length, with 
long bearings, and it rests below on a steel step ; 
the adjustment for taking up wear is arranged so 
that it keeps the spindle central. An annular 
bearing under the outer edge of the table is pro- 
vided, so that when heavy pieces are to be 
worked, the spindle step is relieved, and the 
table allowed to rest on the outer bearing. Thus 
adjusted, it works with great steadiness. The 
boring bars are octagon in section, accurately 
fitted to their bearings ; one bar is brought exactly 
central with the spindle. These bars are very 
stiff and rigid, and also convenient to handle. They 
may be set over at any angle, and are quickly 
handled by means of worm and wormwheel, and 
may be fed in any direction independently of each 





are no overhead arrangements to interfere or 
be interfered with, by belts or cranes. The feeds 
are operated by a friction disc, and have a range 
from ; in. to ;°; in., and may be instantly varied 
to any degree within its range. At the end of the 
rail a pair of gears are fixed, by means of which 
the speed can be varied 100 per cent. with- 
out shifting the friction device. The feeds are 
independent, and the saddles or bars can be fed in 
the same or opposite directions at one time. These 
mills are evidently the result of close study, and 
the design and workmanship are all that can be 
desired. ’ 
63-In. Heavy Forge Lathe.—This lathe is of 
great weight and power, specially designed for 
use in forges for rough turning or finishing heavy 
shafts, rolls, cranks, &c. ; also for machine sho 
use for extra duty or heavy steel castings. It will 
swing 63 in. over the ways and 47} in. over the 
carriage ; the bed is 30 ft. lomg, and it will turn 
20 ft. between centres. The cone is mounted on 
an independent steel spindle, with a steel pinion 
gearing into an internal gear on the back of the 
face-plate. It has five steps for a 44-in. belt., and 
has two sets of back gear, giving fifteen changes of 
speed. The main spindle is 10 in. in diameter at 
the front end, with a bearing 15 in. long ; the face- 
plate is driven on and bolted fast toit. The carriage 
is 63 in. long, and is of massive construction ; it is 
accurately fitted to the bed its entire length, and 
gibbed both front and back. The rest has com- 
pound movement, with longitudinal, cross, and 
angular power feeds. The feed mechanism is 


rigidly supported in the apron, to enable it to 
withstand severe duty ; the reversal is accomplished 
by strong tumbler gearing in the head, so that no 
change in the stud gear is needed in cutting either 


right or left hand threads. The lead screw is 
placed well up under the shear of the bed, and 
the nut so arranged as to bring the strain on 
the carriage as direct as possible. The tail stock 
is held down by four bolts, and is also pro- 
vided with a strong pawl engaging with a rack 
cast in the bed. Thus a positive resistance is 
offered, preventing all danger of slipping. The 
upper side of the tail stock is also held indepen- 
dently by four bolts, thus allowing it to be set over 
for taper work, without unclamping from the bed. 
The lathe is provided with heavy steady and fol- 
lower rests, the former having an opening to take 
in large shafts. The gearing is in all cases accu- 
rately cut from the solid, and all working surfaces 
carefully scraped, the general finish being of a high 
class. 

Turret Lathes. — A screw machine exhibited 
is built more after the type of an engine lathe 
than those previously described; its capacity 
is for screws from § in. to 1} in. in diameter; 
the dies will work up to 2 in., and with the 
leaders, threads can be cut up to the full size of 
bar the machine will take. The spindle is 4} in. in 
diameter, with a front bearing 6} in. long, and has 
a hole 2}3in. in diameter through it. The cone 
ranges from 14 in. to7 in. in diameter, and has 
four steps for a 34-in. belt. Both the cone and face 
gear are loose on the spindle, and are driven, the 
one by a friction, and the other by a positive clutch, 
connected to a sliding hub working on a feather on 
the spindle ; the friction obviates the shock incident 
to starting the spindle at a high velocity, the motion 
being gradual, while the positive clutch on the face 
gear insures steadiness of motion under heavy strain. 
The turret is made to revolve and lock automati- 
cally. The point at which the revolution of the 
turret takes place is adjustable, and is indicated by a 
gauge at the front of the turret slide. The carriage 
has a power feed operated from the back feed shaft, 
independent of the motion obtained by the leaders. 
An oil pump is fixed to the side of the machine, 
and is provided with a safety valve whereby all 
excess of oil is returned to the tank, and allows the 
pump to continue working when the drip cocks at 
the tools are closed. 

Horizontal Boring, Drilling, and Milling 
Machine.—This machine will bore or drill holes, or 
mill off any surface in a space 9 ft. or more in 
length by 6 ft. in width. The machine consists of 
a heavy column 10 ft. 6 in. high, mounted on a bed- 
plate of any length to suit requirements. The 
column is moved along the bedplate by power, 
operating through worm gear and rack. The 
column is 31 in. wide on the face, and is fitted with 
a heavy saddle 40 in. square, carrying the spindle. 
The saddle has a vertical traverse on the column of 
6 ft., and is raised and lowered by a heavy screw. 
Itis balanced by a counterweight hungin the column. 
The boring and milling spindle is hammered steel, 
43 in. in diameter ; it slides in a heavy revolving 
sleeve, and has a traverse of 4 ft. It revolves in 
either direction, right or left hand, reversing by 
lever conveniently located, and has eight power 
feeds, ranging from ;\, in. to } in. per revolution of 
spindle. It is also provided with hand feed and 
quick return. The milling feeds are six in number, 
ranging from ;}; in. to ;%5 in. per revolution of 
spindle. These feeds are applied only to the 
column and saddle, and are operated by power, Any 
of these feeds for the quick motion may be utilised 
to set a drill, boring bar, or milling cutter to work 
anywhere on the surface which the machine will 
reach. At one end of the bedplate are placed the 
driving gear, milling feed, and quick-traversing 
mechanism for the column. The quick-power tra- 
verse for the column has a speed of 5 ft. per 
minute. The driving cone has six steps for a 4-in. 
belt, and is strongly back-geared, giving twelve 
changes of speed, ranging from 2 to 200 revolutions 
per minute, and has ample power for boring up to 
24 in. diameter. A platen is placed in front of 
the column, convenient to the spindle, for the 
operator to stand on, and all movements of the 
spindle, saddle, and column may be started, stopped, 
and reversed by levers conveniently arranged on 
and travelling with the saddle, within easy reach 
of the operator while he watches the work. 





THE IRON AND STEEL INSTITUTE. 

Tue autumn meeting of the Iron and Steel Insti- 
tute commenced at Darlington this week, members 
assembling in the hall of the Mechanics’ Institute, 
under the leadership of their President, Mr. E. 
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Windsor Richards, on the morning of Tuesday last, 
the 26th inst. They were welcomed by Mr. David 
Dale in a short speech, to which the President re- 
plied in suitable terms. 

The ironmasters of the north-east coast district 
claim the Iron and Steel Institute as their own 
child, pointing out that it was at a meeting of the 
North of England Iron Trade Association, held in 
Newcastle in 1868, that the proposal to form the 
Iron and Steel Institute first took form in the shape 
of a paper read by the late Mr. John Jones. How 
the Iron and Steel Institute was formed, with the 
Duke of Devonshire as first President, is a well- 
known tale, but during the twenty-five years that 
have since elapsed, only three meetings have been 
held in the district, namely, two in Middlesbrough 
(1869 and 1883), and one in Newcastle in 1877. The 
present meeting is thus the first held in Darlington, 
but, if we may judge by the cordial welcome given 
to members by the reception committee and others, 
it has been from no lack of goodwill that the visit 
has been so long deferred. 

On the members assembling, it was at once 
scen that the meeting was a success in point 
of numbers. Over 400 members had signified 
their intention of being present, and in spite of bad 
weather, together with the perhaps more depress- 
ing influence of the colliers’ strike, there must have 
been fully that number present, as the large hall 
of the Mechanics’ Institute was quite full ; in fact, 
we believe the gathering was the largest on record. 

The list of papers, which was given in our 
announcement of last week, was a full one for a 
country meeting, there being eleven in all. At 
first it had been feared that there would be a dearth 
of contributions, but the secretary had worked so 
successfully that that danger to the success of the 
meeting had been quite overcome. We think Mr. 
Brough’s experience is not singular. When a 
meeting of a scientific society is announced, con- 
tributors are very apt to hold back until the 
authorities very naturally become alarmed. We 
think such alarm is entirely without foundation, 
for there is sufficient material in the applied science 
of the country, as represented by industrial 
undertakings, to keep all the important technical 
societies in full swing ; and, furthermore, there are 
sufficient competent men ready and indeed anxious 
to bring suitable matters forward. Even in the 
present year, when the Congress at Chicago has 
swallowed papers like a cormorant, there has been 
no lack. 

The question has a wider bearing than would 
at first glance appear. We suppose no one 
doubts that the meetings of these scientific societies 
would gain immensely in value if the papers 
conld be printed and distributed beforehand. 
The high order of the discussions at the Institu- 
tion of Civil Engineers is a standing proof of this, 
as also is the constantly growing importance of the 
discussions of the Institution of Mechanical Engi- 

neers; for Mr. Bache is no less assiduous in 
his sphere than that prince of secretaries, Mr. 
Forrest. It would be well if councils would take 
heart of grace and insist on all contributions, with 
illustrations, which often are the pith of the paper, 
being in the hands of their respective secretaries a 
sufticient time before the meeting to enable copies 
to be distributed a week or so before the meeting 
to all likely to add to the value of the discussion. 
The gain to engineering science—using the term in 
its widest sense—would be enormous. To take 
one point: At present a fallacy may pass un- 
detected, especially if the subject be at all 
abstruse, and that fallacy receive the impri- 
matur of the society, so far as having passed 
unquestioned at a meeting where acknowledged 
authorities were present. If, however, the 
paper had been in the hands of members to be 
read at leisure in the study—with referencés at 
hand, or even the possibility of making an experi- 
ment—then the error would have been exposed. 
The impossibility of following a difficult paper as 
read at a meeting—with perhaps a fidgety neigh- 
bour on one side and a talkative one on the other 
—-must be plain to all. 

Apologising for this digression, we will at once 
proceed to deal with the business of the meeting 
now under notice. The first paper on the list was 
a contribution by Mr. Paul Kupelwieser, on the 
manufacture of 


Basic Steet at WirKowItz. 
This paper we shall print shortly in full, and we 


opened by Mr. Snelus, who spoke as to the advan- 
tages that followed the use of the system described 
by the author, and referred to the fact that those 
members who had attended the Vienna meeting had 
seen the process at work. At Witkowitz the pig 
iron from the blast furnace is run into a ladle and 
transferred to a Bessemer converter. It contains 
only asmall quantity of silicon, 0.8 to 1.2 percent., 
and small charges of about 4 tons are blown. The 
oxidation in the acid converter is only continued 
until the pig iron is desiliconised, which takes place 
in five or six minutes, so that the product lies 
somewhere between white iron and very hard steel. 
The slag from the converter contains all the silicon, 
a large proportion of manganese, but no phos- 
phorus. The desiliconised product is placed in an 
open-hearth furnace, and about 40 per cent. of cold 
pig iron, with about 60 per cent. of melted pig iron, 
are added with each charge. The completely de- 
siliconised iron does not attack the basic lining of 
the furnace, and a smaller proportion of lime suffices 
to keep the slag in the furnace basic. This was 
in brief the author’s description of the process, and 
he claimed that by it the time required for working 
was considerably diminished, the amount of iron 
taken up by the slag was less, whilst the expendi- 
ture of fuel and cost of wages were much smaller, 
owing to rapidity of working. The data given in 
the paper showed that the consumption of coal, 
lime, and ore is so low as to reduce the cost of 
conversion about 10s. per ton. Mr. Snelus had 
been so struck with the success of the system that he 
had tried it in Cumberland ; but, for certain reasons, 
the experiment had not been carried very far. The 
system might seem complicated, but it was really 
cheap, as by it the action was very rapid, and the 
lining of the Siemens furnace was saved in the 
working. This combined process was, therefore, 
economical, and was applicable to iron requiring 
either basic or acid treatment, for it could be used 
with great advantage with pig too high in phos- 
phorus for the acid treatment, and too low in phos- 
phorus for basic treatment. 
Mr. James Riley said he was sorry he could not 
agree with the last speaker in his views upon the 
process described by the author. Nothing was said 
in the paper about the loss which was the most 
important, namely, the waste that took place in 
the process. It was well known that this loss was 
the most important item ; it was of far more con- 
sequence than the cost of labour. The author 
had said that the blast furnaces could not always 
keep up the supply of molten iron, so that solid pig 
had to be used, and he appeared to regret this fact. 
The speaker, however, was of opinion that it was a 
fortunate thing, for the loss would have been 
greater hadall fluid iron been used from the con- 
verter. In taking the figures from the paper, it 
would be found that 91 to 92 per cent. was the 
yield in ingots, but no steel maker would be content 
with this ; but the percentage of loss in working 
was not mentioned, and that vitiated the whole of 
the conclusions to be drawn from the paper. The 
author had said that the fact that during the last 
ten years the conversion in the open-hearth process 
has, in spite of its greater cost, become rapidly 
adopted, was to be explained by the circumstance that 
few countries were in the fortunate position occupied 
by England of being able to obtain by water car- 
riage large quantities of pure ore at cheap rates ; 
and also that open-hearth steel plants could be 
started with smaller plant, and consequently less 
expenditure of capital; whereas the manufacture 
of steel in the Bessemer or basic Bessemer process 
involved the employment from the beginning of ex- 
pensive plant, and required a large output toenable it 
be carried on economically. This was very true, but 
Mr. Riley wanted to know whether this expen- 
sive plant, in the author’s process, was worked con- 
tinuously or intermittently. The latter might be 
assumed, and howthen, hewouldask, could the work- 
ing be economical when this expensive plant had 
simply to be used as a feeder to the open-hearth 
furnace? In America, where trials had been made, 
the conclusions arrived at were directly opposed to 
those of Mr. Kupelwieser. 
Mr. Whitwell remarked there was no need to say 
that anything which came from Mr. Paul Kupelweiser 
would receive credence from the members of the 
Institute, so that when the author said there was a 
saving of 10s. per ton, the statement was known to 
be a fact. He had seen the process in operation at 
Witkowitz, and he was sure the figure given was 
the result of practice. When he was there he had 


was some time before, and the result then was a 
saving of within a halfpenny of 10s., and he had no 
doubt during the time that had elapsed the even 
10s. had been reached. He agreed that to work 
the system profitably a satisfactory arrangement of 
furnaces was required, and that Mr. Kupelwieser 
had, the converters being quite near. It was 
worthy of note that in these works the first success- 
ful basic plates made on the Continent were pro- 
duced, and the same form of converter was still 
employed. An advantage that might not have 
suflicient weight given to it, was that the furnace 
would work more quickly with fluid iron, and if 
only one works adopted this method it was because 
at other works the furnaces were not convenient. 
He could only say that the method described 
seemed to answer its purpose admirably when 
he was there. He was sure that the Institute 
would express its sense of gratitude to Mr. Kupel- 
wieser for the paper he had been at some trouble 
to prepare. He had now given up his position 
at Witkowitz and retired into private life, so that 
he had no other inducement than desire to spread 
knowledge, to undertake the labour of preparing 
the paper. 

Mr. Jeremiah Head was the next speaker. He 
pointed out that the author had said the pig iron 
obtainable in Witkowitz contained too much phos- 
phorus for use in the ordinary Bessemer process, 
while it did not contain sufficient phosphorus for 
the basic process. The problem the author had 
set him was, therefore, to convert into steel or 
ingot iron of good quality a pig iron containing too 
much phosphorus for the Bessemer process and too 
little for the basic Bessemer process, without the 
use of scrap, which was not available. Mr. Head 
would ask if the pig iron the author used was not 
made from Swedish ore. The supplies from Spain 
and other countries were a diminishing supply, 
whilst Sweden and Norway contained large quan- 
tities of ore, mostly magnetic. If, therefore, the 
ore used by the author was magnetic, the almost 
unlimited Swedish and Norwegian deposits would 
be available, and as the shores of those countries 
were so readily accessible to those of England, the 
advantage would be greatly with us. 

Professor Roberts-Austen said that when he saw 
the process there was much trouble with the slag 
in the Bessemer converter. He understood now 
that had been overcome, a fact which he was very 
glad to learn. 

Mr. Saniter said that the charging of the molten 
iron into the steel furnace was the great point of 
interest inthe paper. The author said that direct 
metal could be used successfully, and without 
damage to the lining of the furnace. That should 
be remembered, and due weight given to it for the 
credit of the process. If molten metal could be 
used direct a great step had been made, and it 
might come to be used without the intervention of 
the converter. 

Mr. B. Dawson confirmed the last speaker as to 
the value of using direct metal. 

Mr. Windsor Richards said that many members 
had seen the process for themselves, and it appeared 
to be successful; although he agreed that there 
would be some waste. It was surprising, however, 
how little time was gained by the use of molten 
metal. He had tried experiments in this direction, 
and was astonished how little advantage there was 
in this direction, 

Sir Lowthian Bell was understood to say in 
reference to Mr. Head’s remarks that the ore of 
Norway and Sweden was not of great commercial 
value, as it was difficult to work. 


Waste Heat 1n Smettinc Ores. 


A paper by Sir Lowthian Bell entitled ‘‘ On the 
Waste of Fuel, Past, Present, and Future, in 
Smelting Ores of Iron,” was next dealt with. 
This was a long paper, which, Sir Lowthian 
said, he had prepared at the request of the council 
when it was thought that the supply of papers 
would be short. For that reason it was far 
longer than it otherwise would have been, so that 
he proposed reading it in abstract to save time. 
Time is not always saved by authors making 
extempore abstracts of their papers. Very few 
authors worth listening to are not something 
of enthusiasts in their subjects, and certainly Sir 
Lowthian Bell is an enthusiast in the matter of 
blast furnace temperatures. The only way to read 
papers in abstract ‘‘ to save time,” is for the abstract 
to be previously made and for the secretary to 
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However that may be, Sir Lowthian Bell gave a 
most interesting address on his title matter asa 
text—a text, however, which he did not always 
adhere to absolutely. We regret the limits of 
space do not permit us following the author 
into all his suggestive explanations. It would, 
however, be quite beyond our resources to do jus- 
tice to the matter in this report of the meeting, 
and we can only refer our readers to the full paper 
which we shall publisk in extenso in an early issue. 


Iron AND STEEL AT THE CHICAGO EXHIBITION. 


The paper of Mr. H. Bauerman on the iron and 
steel exhibits at the Chicago Exhibition was the 
next item in the programme, and this was likewise 
read in abstract. The paper itself, as befitted the 
subject, was one of considerable bulk, but the 
author gave an admirable abstract, which was 
really an abstract, concise, intelligible, and inte- 
resting, in which the chief points were touched 
upon with just their due value given in accordance 
with the time allotted. Mr. Bauerman said it 
might be complained that his paper lacked system, 
but his excuse for that was that the subject was 
incapable of systematic treatment, as there was no 
system in the arrangement of the exhibits. The 
most striking thing was the fewness of American 
exhibits, but no doubt a reason for this was to be 
found in the badness of the iron and steel trade in 
Ameriea, so that manufacturers had not heart 
to take the trouble or to go to the expense 
of exhibiting. There were, however, exceptions, 
and a most striking one was the Bethlehem 
Iron Company. This was in the Transporta- 
tion Building, with the exception of two samples 
of armour plates, which were on the North Pier. 
The most important contribution made by any 
single exhibitor was that of Fried. Krupp, which 
was contained in a special building on the Lake 
Front, and covered nearly 20,000 square feet of 
floor space. The total weight of articles was about 
1600 tons, and a catalogue of more than 200 pages 
was required for their description. The Swedish 
exhibit, consisting of a general collection, was also 
of great interest. It would give an idea of the magni- 
tude of the Exhibition to state that it required a two 
miles’ walk to get to these three exhibits, so far were 
they apart. In the English section the President’s 
firm had an admirably arranged exhibit. 

Two points of interest referred to by the author 
were a method of separating iron from solutions con- 
taining other metals, and an apparatus for prevent- 
ing blowholes in mild steel ingots. The new method 
of separating iron from solutions containing other 
metals without precipitation is shown in the Ger- 
man mining collection by Mr. J. W. Rothe, of the 
chemical department of the Royal Technical Ex- 
perimental Institute at Berlin, who has success- 
fully applied it to the analysis of iron and steel, 
instead of the basic acetate method generally used. 
It depends upon the circumstance, first observed 
by the exhibitor, that ferric salts in a strong 
hydrochloric acid solution may be extracted by 
ether, which has no action upon the chlorides of 
other metals. Ferric chloride in excess of hydro- 
chloric acid and ether form an olive-green liquor 
containing two molecules of hydrochloric acid 
to one of ferric chloride, which is extremely 
soluble in ether, and being of low density, 
separates from the acid liquor, and may be com- 
pletely separated by decantation in an appropriate 
vessel. In practice the operation is effected in an 
apparatus formed of two pipettes of 200 cubic centi- 
metres capacity, each with an admission tube and 
stopcock above, and united by a small bore tube 
with a threeway cock as delivery tube below. The 
mixed solution, which must be free from suspended 
matters, free chlorine or nitric acid, is placed in 
one limb of the apparatus, and the necessary 
volume of ether in the other, and the mixture is 
effected by means of the threeway cock, when the 
ether rises through the chloride, taking out the 
iron to within a small trace, which can entirely be 
removed by a repetition of the operation. The 
chlorides of manganese, cobalt, nickel, chromium, 
aluminium, and copper are perfectly insoluble in 
ether, and the double operation may be performed 
in half an hour. 

The invention for the prevention of blowholes 
in mild steel ingots is an apparatus introduced 
by Mr. J. L. Sebenius, of Nykroppa, by which the 
metal is subjected, while still liquid, to the action 
of centrifugal force, so as to prevent the escape of 
gas from the upper surface. The moulds are slung 
by trunnions about one-third down to a four-armed 





frame projecting from a central pillar, and, when 
filled, are set in rapid rotation, whereby they fly 
into a horizontal position, and a pressure of several 
hundred pounds per square inch is developed in the 
direction of their length. The method, the author 
said, though still in the experimental state, has 
produced some very remarkable results, judging 
from the specimens exhibited, a metal which, under 
ordinary conditions, would be largely honey- 
combed, giving a perfectly solid ingot when spun 
on the machine. 

There was no discussion on Mr. Bauerman’s 
— the President proposing the usual vote of 
thanks, 


THE CLEVELAND Minina@ Disrict. 


The last paper read at Tuesday’s meeting was a 
contribution by Mr. A. L. Steavenson, entitled 
‘*The Last Twenty Years in the Cleveland Mining 
District.” This was a short paper, the scope of 
which is sufficiently indicated by its title, and 
which we shall publish in an early issue. It was 
not followed by any discussion. 

The meeting then adjourned until the following 
day, Wednesday last. 


Excursion To SPENNYMOOR. 


In the afternoon an excursion, in which a large 
number of members took part, was made to the 
Tudhoe works of the Weardale Steel and Iron 
Company at Spennymoor, where the various opera- 
tions gone through in the production of mild steel, 
from the tapping of the blast furnaces to the rolling 
of plates, were shown. These works are fully de- 
scribed in a paper upon them written by the general 
manager, Mr. W. H. Hollis. This paper we shall 
publish in full shortly, so we need not further deal 
with the subject here, beyond stating that the trip 
was a complete success, in spite of the wet after- 
noon. 

Lumpsey MINEs. 

There was an alternative excursion to the 
Lumpsey Mines, near Saltburn, of Messrs. Bell 
Brothers. 

We reserve our further account of the meeting 
until our next issue. 





NOTES. 
LarcE Sure in FIntanp. 

An undertaking which will, no doubt, prove 
of considerable importance for the shipbuilding 
industry of Finland, is now approaching its comple- 
tion—viz., the new slip at Nystad. For the pur- 
pose of realising this plan a company was formed 
some time ago, and both the town of Nystad and 
the Finnish Government have contributed towards 
it considerable sums. The town has further 
let the company a suitable site free of rent for 
fifty years, and the company is free from taxes for 
twenty-five years. Five buildings of some 70 ft. 
length and 40 ft. breadth have been completed, 
and are intended for the engineering shops, stores, 
&c. The slip has been blasted out of the rock for 
a distance of 300 ft. on shore, and in the sea it 
reaches a length of 430ft. The submarine work 
has been commenced for a quay 330 ft. long, with 
15 ft. of water. The Nystad slip will, as far as depth 
of water goes, be the largest in Scandinavia; its 
gradient is 1 in 15, and the hydraulic hauling appli- 
ances have a capacity sufficient for vessels of 2000 
registered tons. The depth at rather more than 
400 ft. from land is 29 ft. oe 6} ft. for the 
slip bed, the carriage, &c., there will be quite 22 ft. 
of water. The corresponding depth of the Finnboda 
slip in Sweden is about 4 ft. less. For the building 
of smaller vessels a shed 150 ft. long will be erected, 
and two ships’ berths of respectively 230 ft. and 
260 ft. length. The slip will be ready by June 
next year. The company will try and arrange with 
Swedish and Russian salvage companies to bring 
vessels stranded or damaged on the Finnish coast 
to Nystad, but contemplates itself building one or 
more salvage steamers. 


New York anp Cuicago. 

A certain rivalry prevails between these two 
great cities, the Chicagoites contending boldly that 
their marvellous centre is destined to be the com- 
mercial capital of the United States, while New 
Yorkers rely, no doubt, upon their long start. 
Chicago has certainly grown with extreme rapidity 
during the last seven years, the number of new 
buildings projected in that period having been as 
follows: 1886, 4654—estimated cost, 21,324,400 


dols. ; 1887, 4833—estimated cost, 19,778,100 dols. 
1888, 4958—estimated cost, 20,360,800 dols. 
1889, 4931— estimated cost, 25,065,500 dols. 
1890, 11,608—estimated cost, 47,322,100 dols. 
1891, 11,805—estimated cost, 54,001,800 dols. 
and 1892, 13,118, estimated cost, 63,463,400 dols. 
The reason why the figures acquired such a great 
development in 1890 was that the suburban 
towns of Hyde Park, Lake View, and _por- 
tions of Jefferson and Cicero were included 
for the first time in that year. The number 
of new buildings projected in New York during 
the last seven years has not been so great 
as in Chicago, but their larger estimated cost 
shows that, upon the whole, they were of a 
higher and better type. This will be seen on an 
examination of the number of buildings projected 
year by year since 1886 inclusive: 1886, 4097— 
estimated cost, 58,479,653 dols.; 1887, 4385— 
estimated cost, 66,839,980 dols. ; 1888, 3076—esti- 
mated cost, 47,142,478 dols.; 1889, 3621—esti- 
mated cost, 68,792,031 dols.; 1890, 3507 —esti- 
mated cost, 74,676,373 dols. ; 1891, 2821—esti- 
mated cost, 56,072,624 dols.; and 1892, 2937-— 
estimated cost, 59,107,618 dols. As regards the 
current year, it appears that the number of new 
buildings projected in Chicago during the six 
months yet wen June 30, 1893, was 4863, their esti- 
mated cost being 18,235,895 dols. The number of 
buildings projected in New York in the first half of 
this year was 1552, their estimated cost being 
43,007,813 dols. No doubt the cost of buildings in 
New York is increased by the greater dearness of 
land. Whatever may be the relative future in 
store for New York or Chicago, it is abundantly 
clear that both cities are growing rapidly. 


Scorcn Raitway Resutrts. 

The three principal railways in Scotland have 
now issued their reports for the half-year ending 
with July, and they reflect the general condition 
of the industries in the country. These three 
lines—the Caledonian, North British, and Glasgow 
and South-Western—have a gross revenue of close 
upon 3.8 millions sterling, a decrease when com- 
pared with the corresponding period last year of 
only 1} per cent. The Caledonian experiences a 
heavy decrease, due to the restrictive policy of the 
miners in the west of Scotland, for the mineral 
traffic has fallen off to the extent of about 5 per 
cent., the mineral receipts bearing a relation of 28 
per cent. to the total, and here the North British 
suffer almost as much as the Caledonian, 13,0001., 
as against 19,000/. for the latter. The passenger 
receipts, excepting in the case of the Caledonian, 
show an increase, due to the fine weather 
prevailing in the spring and summer months. 
The total is 1} millions, or 5565/. better than in 
the same months in 1892, and this probably 
is due to the coast traffic being greater. Of this, 
however, there is no record, a sore point with many 
directors, for the belief obtains that the passenger 
steamers run on the Clyde do not pay, except on 
extraordinary occasions. The facilities affurded 
are undoubted, and the steamers may insure a 
larger measure of traftic by the railways to the 
steamers’ wharves to compensate for this loss, if 
such there be. The decrease in mineral traffic 
being greater than the slight increase in passenger 
receipts, results in the gross total being less ; but 
happily it has been possible to reduce expenditure. 
The saving is in the coal bill, the companies having 
purchased at low prices at the beginning of the 
year ; otherwise the six months’ working would 
have been unsatisfactory, for the wages Dill is 
greater, although economy has been effected in 
stores, &c. The receipts per train-mile on the Cale- 
donian were 40d. for passenger trains and 72.14d. 
for goods trains, the latter being 1d. more than in 
the corresponding period of 1892, while the North 
British earned 40.16d. per enger train-mile and 
63.11d. per goods train-mile, an increase of about 
1d. and 2d. respectively. The working expenses, as 
we have indicated, were rather less than usual, the 
ratio to gross receipts in the case of the Caledonian 
having been 49.86 per cent. against 51.12 per cent. ; 
and on the North British 48.39 per cent. against 
50.21 per cent. The net revenue is, therefore, 
greater by reason only of the economy in fuel and 
other charges. The total is 1,312,835/., the in- 
crease 55,123/., being equal to 4.2 per cent. 


oe we we wee we 


Toe CunarRD StTeaMeER “‘ Lucania.” 
The Cunard liner Lucania, in the homeward run 
of her maiden trip to New York, as in the west- 





ward run, attained a most satisfactory result. The 
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time taken on the voyage was 5 days 17 hours 
21 minutes. This is only second to the fastest 
voyage of her sister ship the Campania a fortnight 
ago, when the time taken was 5 days 14 hours 
55 minutes. The Lucania’s run home is only 
6 minutes shorter than the first homeward. pas- 
sage of the Campania, which was a_ record 
performance. The latter vessel went on the 
winter course, however, covering a much longer 
distance than the Lucania, so that the mean speed 
is greater-—21.3 knots as compared with 20.4 knots 
maintained by the Lucania in her 2801 miles’ run. 
But the newer vessel had to slow down her machi- 
nery for thirty-one hours owing to the fog on 
the Newfoundland coast, and experienced strong 
north-east winds and head seas for the remainder 
of the voyage. These facts, which are demonstrated 
by the increase in the day’s run from 415 miles on 
the third, the foggy, day to 514 miles on the fourth 
day out, indicate that the vessel might, under normal 
conditions, have easily broken even the Campania’s 
record and enabled Mr. Laing, the engineering 
manager of Fairfield, who was on board, to claim the 
credit of having with both ships beaten the record 
in maiden voyages. As it is, there is every 
likelihood of future record-breaking. On one of 
the days of the run—the 20th inst.—the distance 
covered was 514 miles. The day is not a com- 
plete twenty-four hours, as the vessel steams to- 
wards the sun, so that the mean of the day’s run was 
over 22 knots. The Campania, however, covered 
517 miles in one day in her record passage early this 
month (vide page 342 ante). The daily runs of the 
Lucania were 480, 485, 415, 514, 473, and 434 knots. 
As to the important question of vibration, the pas- 
sengers are reported to have been high in their praise 
of the steadiness and sea-going qualities of the 
vessel, and the smooth working of the machinery. 
It is, therefore, evident that the means taken to 
obviate the vibration which developed in the Cam- 
pania have had some effect. The changes made 
may be briefly described. In the Campania there 
is a well forward and aft, which separates the 
promenade deck from the forecastle and the poop. 
In the Lucania this well has been covered in, so 
that the strong iron-plated promenade deck extends 
right fore and aft, and must help to stiffen the 
upper structure. In the interior of the vessel 
girders have been thrown athwartship where con- 
venient, and particularly in the centre of the ship, 
where the boiler compartments are situated. These 
girders, again, are braced by diagonal stays. "T ween- 
decks, too, extra columns or ye have been in- 
troduced, so that the original strength of the vessel 
has been greatly augmented. That the vessel was 
originally very strongly built was shown in our 
narrative of the operations of construction ; and 
experience alone could show, in the case of a ve3sel 
of such unusual proportions, how extraordinary 
conditions could be met satisfactorily. 


CompuLsory INSURANCE OF LABOURERS IN SWEDEN, 


The question of insurance of labourers has for 
quite a series of years attracted considerable atten- 
tion in Sweden, where a Royal Commission was 
appointed in the year 1891 for the purpose of 
investigating the matter, and the report of this 
committee is now completed. The principle of the 
proposal contained in this report is a compulsory 
insurance for the purpose of establishing a pension 
for every able-bodied man or woman who has com- 
pleted the eighteenth year, and who is employed 
by others for a remuneration not exceeding 1800 kr. 
(100/.) per annum. If the labourer begin to 
work for himself (or herself), or if he be out 
of employment, he no longer, for the time 
being, comes under the operation of the proposed 
Act. He is not only relieved from, but he loses 
his right to insurance, as the proposal does 
not acknowledge voluntary payments of pre- 
miums. He does not, however, forfeit the 
right to the pension which will ensue from the 
premiums already paid. The conditions for em- 
ployment are, however, not very rigid, the fact of 
a person having been employed all the working 
days of a week by the same master sufficing. The 
weekly premium has to be paid every pay-day 
by the master, who himself defrays half the 

remium, the other half being deducted from the 
abourer’s wages. This insures an annual pen- 
sion of a fixed sum of 50 kr. (2/. 16s.), and a 
varying sum, which increases proportionately 
with the number of the weekly premiums 
paid; the pension becomes due when the 
insured has reached his seventieth year, or, if 











he, before that age, is incapacitated without any 
palpable negiigence or intentional act on his part. 
At the death of the insured his legitimate children 
obtain each a yearly pension of 30 kr. (11. 13s, 3d.) 
until they have reached the fifteenth year, and the 
insurance also comprises the wives of married 
labourers, for whom no special premiums are 
paid, unless they themselves are so employed 
that insurance becomes compulsory. The widow of 
a labourer is, consequently, not entitled to a pen- 
sion because she becomes a widow.. The condition 
for obtaining this pension is a payment before the 
sixtieth year of 260 weekly premiums, unless the 
insured become incapacitated whilst in such em- 
ployment that he is under the compulsory insur- 
ance. There are three classes, viz.: 1. Male 
labourers earning 10 kr. (11s. 1d.) or more a week. 
2. Male labourers not earning 10 kr. a week. 3. 
Female labourers and wives of male labourers. 
The weekly premiums of these three classes are 
respectively 50 dre (6%d.), 30 Gre (4d.), and 20 dre 
(2%d.), and the variable pension rises respec- 
tively 10, 5, and 2 dre a year for each paid pre- 
mium. If premiums have been paid the minimum 
time of five years, the annual pension will be re- 
spectively 76 kr. (4l. 4s.), 63 kr. (3/1. 10s.), and 
55 kr. (3l.-1s.); if the premiums have been the 
maximum number of years, viz., 52 years (from the 
18th to the 70th year), the pensions for the three 
classes will be respectively 320 kr. (171. 16s.), 
185 kr. (101. 6s.), and 104 kr. (5l. 16s.). The State 
pays with the municipalities all the expenses of 
administration, &c., and pays, at least for some 
time to come, 2 dre pension a year for each pre- 
mium paid. 





MISCELLANEA. 

THE manufacture of smokeless pewder will, it seems, be 
commenced about simultaneously by at least two com- 
panies in est Sweden. One of these concerns has 
already received the Government’s sanction of their 
regulations. 


The Russian Government has ordered four steamers for 
the new Libau port from the firm of Henry Satres, at 
Arles. These steamers are to be 600 tons, with engines 
of 300 horse-power, and their cost will be about 60,000/. 


It is confidently asserted 'that the Russian Government ie 


intends placing large orders for vessels with French ship- 
yards. 


We have received from Miss West, of the Broad- 
way Chambers, Westminster, a specimen of the ‘‘ West ” 

hoto prints. By this process a copy can be taken in dead 
black lines on a white ground. The paper used isof superior 
quality, and for colouring purposes is equal to drawing 
paper. The prices of the new prints are only slightly 
greater than "cm for the old black line or blue print. 


The Swedish Government has ordered a number of 
repeater rifles from the Mauser manufactory at Obern- 
dorff, in Wiirtemberg, in order to subject them to a 
thorough test. A quantity of smokeless powder has 
been ordered from the Rhenish-Westphalian Explosives 
Company at Cologne, and the Swedish Government 
intends giving a considerable amount of attention to the 
question of both powder and small arms. 


The City of Derry is to be lighted by electricity, the 
work being undertaken by the corporation. The system 
used is the pressure continuous current system. Two 
separate circuits are to be laid along each street, the 
lamps being alternately in one or the other. The gene- 
rating plant consists of six dynamos, two of which are to 
be held in reserve. These dynamos are of the Siemens con- 
stant-current type, and are each capable of supplying sixty 
2000 candle-power arc lamps each. The lamps to be used 
are of the Brockie-Pell type. Mr. Blake is the consult- 
ing engineer to the corporation, and is responsible for the 
plans adopted. 


The traffic receipts for the week ending September 17 on 
83 of the principal lines of the United Kingdom 
amounted to 1,442,096/., which, having been earned on 
18,388 miles, gave an average of 78/. 8s. per mile. For 
the corresponding week in 1892 the receipts of the same 
lines amounted to 1,630,661/., with 18,199 miles open, 
giving an average of 89/. 123. There was thus a decrease 
of 188,565/. in the receipts, an increase of 189 in the 
mileage, and a decrease of 111, 4s. in the weekly receipts 
per mile. The aggregate receipts for eleven weeks to date 
amounted on the same 35 lines to 17,186,782J., in com- 

rison with 18,403,741l. for the corresponding period 
ast year ; decrease, 1,216,959/. 

A new device for fastening doors has been brought 
under our notice, and seems to contain several valuable 
features. It is known as the lightning bolt, and 
consists of a slotted link hinged on the jamb post, 
which passes over a staple of special form se- 
cured to the door. When the door is closed, simply 
slamming the link in placesecuresthe door, as the link then 

over the staple and is automatically locked there 

a special catch. This bolt also serves to replace a 
chain, as the staple is so arranged that the link can be 
held in three different positions, corresponding to three 
different widths of door opening. For additional security 
the link can be, if desired, padlocked in its staple, pro- 
vision being made for this purpose at two different points. 





The following condensed statistical statement of the 
working of the Londonand North-Western Railway for the 
six months ended June 30, 1893, compiled by its American 
representative, Mr. C. A. Barattoni, ma: of interest : 
Mileage, 1890 ; capital paid up, 105,844,861/. Earnings : 
Passengers, 1,751,492/.; freight, 1,943,945/.; mineral, 
1,103,359/. ; live stock, 802,029/.; parcels, horses, car- 
riages, dogs, &c., 382,006/. ; mails, 93,990. ; rents, &c., 
86,363/. ; dividends, 82,604/.; balance brought forward, 
80,6721.: total, 5,606,4587. Expenses: Working expenses, 
3,107,416/. ; interest on debenture stock, 525,448/. ; divi- 
dends, 4 percent. per annum on guaranteed and preference 
stocks, and 5} per cent. per annum on consolidated stock, 
1,808,739/. ; chief rents, leases, &c., 113,395/., balance 
carried forward, 51,460. ; total, 5,606,4587. Number of 

ngers carried during the six months 32,204,935/. 

umber of tons of freight carried during the six months, 

19,320,511. Mileage of passenger trains, 10,410,787 miles. 
Mileage of freight trains, 9,606,086 miles. 


Owing to the recent financial troubles, many of the 
American iron works and other industries have found it 
necessary to reduce wages. Thus the clerical force of the 
Illinois Steel Company in Chicago has been reduced over 
half as compared with ordinary times. Salaries have 
been cut from 10 to 40 per cent., taking effect from Sep- 
tember 1. It is stated that President Jay C. Morse 
voluntarily reduced his own salary 50 per cent. For 
some time the only portions of the company’s plant in 
cperation have been the South Chicago works, running 
on rails, three blast furnaces at South Chicago, and part 
of the Bay View mill at Milwaukee, running on splice 
bars and merchant bars. The extent of the depression 
in the iron trade is perhaps better shown by an enumera- 
tion of the idle works, as follows: Two blast furnaces 
and part of the rolling mills at Milwaukee ; two blast 
furnaces and steel works with structural mill at North 
Chicago ; four blast furnaces and steel works with billet 
and rail mills at Bridgeport, in the city of Chicago; five 
blast furnaces at South Chicago, and three blast furnaces, 
steel works, billets and rod mills at Joliet. From the 
present outlook there is not only no prospect of starting 
any part of the idle plant, but danger that the works 
still running may be obliged to suspend operations for 
lack of business. 


The British Consul-General at Bangkok in his last 
report mentions that much progress was made with the 
construction of the Bangkok-Korat Railroad during 1892, 
G. Murray Campbell’s tender to construct the line was 
poms on December 12, 1891, and the first sod was cut 
by the King of Siam on March 9 following. The line is 
165 miles in length. It is to be equipped as a first-class 
line; gauge, 4 ft. 84 in. ; weight of rails 50 lb. bp yard. 
There are to be 183 bridges, with abutments and piers of 
rick masonry, and superstructure of steel. ey are 
generally of small size, crossing the numerous canals of 
the Menam Delta, the broadest measuring only 180 ft. 
The total tonnage of rails and fastenings required is 
15,000 tons, and of this 11,553 tons were imported during 
the year. Rails are being laid at three different parts of 
the line. The sleepers, of which 30,000 have been de- 
livered during the year, are of an excellent hard wood, 
found in abundance in the west of Siam. The labour for 
the earthworks is chiefly Chinese, and about 40 miles of 
this work has been completed during the year. The 
number of Chinese employed is about 2000. The 
Sg! seek the work voluntarily, and are paid by the 
task. The health of the coolies has been excellent. 
Siamese, both men and women, are employed up country. 
The contract time for completing the work is five years, 
but it is expected that — of the line will be opened 
for traffic before the end of that date. 


In a paper befure the International Engineering Con- 
gress, ining Engineers’ Division, at Chicago recently, 
Mr. W. J. Keep, of Detroit, takes the ground that 
writers upon the evil effects of sulphur in cast iron, have 
charged to this element more than properly belongs to it. 
It is a matter of common belief among founders, that a 
small amount of sulphur in fuel will work great damage, 
and that a cracked casting or anything out of the ordi- 
nary way is to be laid to sulphurous fuel. In followin 
up his inquiry into the subject, Mr. Keep corresponde 
with users of sulphurous iron ores, and they answered, 
without exception, that but a small percentage of sulphur 
could be made to remain in carbonised iron; that it was 
difficult, if not impossible, to introduce sulphur into grey 
cast iron, or into any carbonised iron. Mr. Keep made 
a number of tests, details of which are given in his paper, 
showing that whether the results which have always been 
ascribed to sulphur are produced by some other cause, 
or directly by the sulphur in the fuel, they are not more 
to be fea than any accidents of foundry running. 
‘*They do not indicate that the iron has taken up sulphur 
to a damaging extent, and the evil can be prevented, or 
can be overcome next day by adding enough silicon iron 
to replace the silicon that has been driven out.” One of 
the tests consisted in melting 25 1b. of Swedish grey 
charcoal pig iron containing 1.249 silicon and 0.187 man- 
ganese, and feeding slowly 8b. of brimstone, keeping it 
as closely covered as possible. hen the operation was 
completed, there was at the bottom about 5 lb. of silver- 
white iron covered with a very rich sulphide of iron. The 
white iron showed 0.58 sulphur—conclusive proof that 
a carbonised iron could not artificially be made rich alone 
in sulphur. 





Pic In GeRMANY.—The production of pig iron in Ger- 
many in the first eight months of this year amounted to 
3,135,679 tons. The corresponding output in the corres 
sponding period of 1892 amounted to 3,191,188 tons, 
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CHUBB’S SAFE 
CONSTRUCTED BY MESSRS, CHUBB AND SON’S LOCK AND SAFE CO., LTD., LONDON. 





WE illustrate above a large safe lately constructed 
at the factory of Messrs. Chubb and Son’s Lock and 
Safe Company, Limited, Glengall-road, Old Kent- 
road, In its construction the safe shows that every 
possible point of attack has been carefully considered 
and guarded against. 

The material used is almost entirely compound 
armour plate, rolled by Messrs. Cammell and Co., of 
Sheffield, each plate being of five thicknesses of har- 
dened steel, varying in degrees of carbon, so as to 
make a plate hard enough to resist any cutting tool, 
and yet tough enough to resist fracture. The body of 
the safe is of four such plates riveted together in 
pairs under hydraulic pressure, so as to produce two 
bodies, one inside the other. These plates are bent at 
the corners, thus reducing the jointing to a minimum. 
The rigidity of the structure is increased by front and 
back forged bands of five-ply armour angle ; the inner 
body is strengthened with internal angles. 

The doors. are of five hardened armour plates, 
solidly combined and hung on adjustable hinge pins, 
thus providing for any wear ; the doors are secured to 
their frame by thirty-four Chubb’s patent diagonal 
bolts, which dovetail the doors to each other and to 
the frame. The external handles working these bolts 
are so constructed that the spindle holes do not go 
direct through the door plates. 

Each door has six locks, four of Chubb’s 
locks and two combination keyless locks. 
can be used either jointly or separately. 

The bolt mechanism is an arrangement of toothed 
segments, throwing the bolts in a geometrical straight 
line and moving their weight (6 cwt.) with great ease. 
This is a modification of the cycloidal parallel motion 
of the text-books, 

The locks and boltwork are mounted on a diaphragm, 
so that any explosive set off on the outside of the 
doors would not injure the internal work. The safe 
measures 6 ft. 2}in. high by 6 ft. 104 in. wide by 
3 ft. 34 in. deep, and the weight is about 9 tons, 


atent key 
hese locks 








INDUSTRIAL NOTES. 

Tue coal strike has drifted into a condition of utter 
hopelessness and helplessness. The — of ‘all or 
none,” propounded by the Miners’ Federation, has 
broken down, as was anticipated and foretold even 
by their best friends. It was, indeed, inevitable. 
Durham, Northumberland, and South Wales were 
averse to the policy from the first, though a large 
contingent in each of these districts desired to 
throw in their lot with the federation districts. It 
has been pointed out over and over again in ‘‘ Indus- 
trial Notes ” that the conditions were not the same in 
all cases; in some instances they were altogether dis- 
similar. In South Wales, and in parts of Stafford- 
shire, the men were actually under contract, being 
ruled as to rates of wages by a sliding scale. Even in 


the Cleveland district of Yorkshire the men were 





similarly placed, though the coalfields covered by the 
scale are not very important. In those cases the men 
could not strike without running the risk of legal pro- 
ceedings for breach of contract. In Durham, North- 
umberland, and to some extent in Cumberland, reduc- 
tions in wages had been assented to by the men, 
though strongly opposed by a minority in some cases, 
Some of the federation leaders appear to have thought 
that it was quite as easy to start a strike for an advance 
in wages, where reductions had taken place, as it wae to 
resist a reduction where none had taken place, but 
where notices of such had been given. The facts have 
shown that they were wrong in their conclusions. It 
was a trying time, no doubt, for all parties, for the 
natural sympathies of the whole mining class were 
with the federation in its struggle to stem the down- 
ward movement in wages. But the coalowners in the 
northern counties seem to have determined not only 
to resist an advance at the time, but rumours were 
afloat to the effect that if the men went out on strike 
the probabilities were that they would not be allowed 
to return to work without a further reduction. This 
hint, if so it might be called, influenced the men con- 
siderably. But the facts of the situation seem to 
warrant the conclusion, inasmuch as the demand for 
coal was not large, many pits were idle, and some of 
those at work were on short time. There was an 
evident shrinkage in the demand, and prices were 
very low indeed. 

The mistaken policy of the federation leaders was 
the more obvious to all onlookers in their determina- 
tion to call out the whole of the men, whether or no 
they had received the general notices of 25 per cent. 
reduction in wages. Their action in this respect ex- 
tended the area of the strike, increased the number of 
men who were entitled to strike pay, and reduced the 
resources of the federation, and of the unions compos- 
ing it, in two ways: (1) by the increased number on the 
funds, and (2) cutting off supplies from men 
in work, who might have continued at work without 
any decrease in wages. Ifthe men had continued at 
work, and had levied themselves to the full extent 
of the 25 per cent. attempted reductjon, the men 
who were out on strike could have been paid 
liberally by the unions for doing the fighting. Of 
course there is another side to this oe of view. The 
men working would have supplied the non-working 
districts with coal to some extent, but not to the ex- 
tent anticipated by the leaders. For ——_ Staf- 
fordshire has not been able to spare very much coal, for 
the output has been required for the native industries. 
From Scotland, also, very little coal has come south, 
from the same cause. Again, Durham has supplied some 
coal to other districts, but not very largely in excess of 
the usual output, considering all the circumstances. 
But the fatal mistake is even more obviously shown in 
the resolve to return to work in portions of the Midlands 
and elsewhere. Hunger is a strong incentive to work, 





and the men, finding that the funds were insufficient 


to keep them out, have gone in to work in considerable 
numbers. In the Forest of Dean the men have made 
terms without the consent of the federation, a course 
of proceeding which has been condemned. But the 
men were left without funds. The pay accorded to 
them in the earlier days of the struggle was stopped. 
The rift in the federation is widening by defections 
more or less serious, for even the leaders are not quite 
at one on mattersof policy. The strike is drifting at 
the present moment, but at any moment the end may 
come, with or without a compromise. 





The districts are at variance as to the policy of 
returning to work, and the leaders appear not to be 
at all agreed. The executive of the Yorkshire Miners’ 
Association, after six hours’ deliberation, decided to 
take a ballot as to whether the men should resume 
work at the old rates of wages. The executive also 
suggested that the federation should take a ballot of 
the districts on the same lines. But even more 
significant still was the action of the President, Mr. 
Cowey, and the officials of the union, Messrs. Firth 
and Parrott, all of whom, at a large meeting of 6000 
men held at Barnsley, advocated the resumption of 
work at the old rates, wherever the men find it 
possible. Thus in the stronghold of the federation the 
chief leaders have taken a step which must inevitably 
lead to the termination of the strike at no distant 
date. The course here advocated is tantamount to a 
condemnation of the twentieth rule of the federation, 
upon which the men relied, and which was urged by 
the leaders as the only true basis of federation—“ all 
or none.” 

In the Derbyshire districts the men have practically 
taken the matter into their own hands. - spite of 
the remonstrance of the leaders and officials, they 
resumed work at the Manners collieries, in the Ere- 
wash Valley, at Digby, and at other places. Seven 
firms in the Pelsall district agreed to reopen the pits 
on the old terms, subject to a fortnight’s notice on 
either side, in case a reduction is generally agreed to 
by the federation. In the Whitehaven district the 
men resumed work forthwith on terms mutually 
agreed upon. At the large Eckington collieries the 
union men agreed to load the trucks, so that the large 
stocks accumulated at those pits could be utilised. At 
the large district in which the Morley Main Collieries 
are situated, the deputies have been preparing the way 
for a general resumption of work. In the Darwen dis- 
trict of Lancashire the men have resumed work in the 
Hoddesden Valley Collieries; and at Hebburn Col- 
liery, Durham, the men resumed work where they had 
struck against filling trucks for the conveyance of coal 
to the Midlands, The policy of resumption of work is 
even more general than indicated above, but the above 
are examples of others. 

The first real a towards a possible settlement of 
the dispute was taken at the Nottingham Conference 
of the miners, which suggested that a conference of 
coalowners’ and miners’ representatives be held to 
discuss the situation. The coalowners held a meeting 
at the Westminster Palace Hotel towards the close of 
last week to discuss the communication of the men’s 
representatives. The employers replied that they 
were willing to meet the men to discuss the proposed 
reduction, but they were not prepared to raise false 
hopes by consenting to meet on the basis of no reduc- 
tion. The very fact of a meeting being held is some 
encouraging sign of a possible settlement. But, after 
all, is not this in the nature of arbitration? The em- 

loyers offered this at the very first ; the men refused 
it. The latter even decided against it at the recent 
ballot. But all conferences of this kind are in their 
nature Boards of Conciliation and Arbitration. The 
mischief is, in cases of a strike, they come in when 
the evil has been done, when suffering is acute, and 
when the losses on both sides have been enormous, in 
some instances almost ruinous, 

Affairs in Scotland, in conneetion with the coal strike, 
have undergone but little change during the past week. 
The executive of the Fifeshire Association have, how- 
ever, intimated to the employers that they require a 
further advance in wages of 12) per cent. in conse- 
quence of the higher price of coal. The employers had 
intimated their willingness to consider the question if 
prices went up further; the men, therefore, have re- 
minded them of the promise. Taking the Scottish 
coalfields generally, the men have benefited by the rise 
in prices as well as the coalowners, though probably 
not to the same extent. 

In the South Wales and Monmouthshire districts 
the men have settled down to work fairly well, and it 
is expected that a substantial advance will be secured 
under the sliding scale when the next ascertainment 
is made. But the chances are that it will not be as 
great as the men expect, because of the long idleness 
of some of the pits, the losses to which the owners 
were put, and the lessened output in consequence of 
the partial strike of the men. 





It is too early to appraise the losses and the costs 
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of the gigantic strike of miners, the greatest strike 
that has ever occurred in connection with labour. 
The losses to the men have been enormous. The funds 
of every miners’ association have disappeared. The 
losses in wages have been vast, and the suffering 
endured has been fearful. The losses to the coal- 
owners may not have been so great, because they have 
secured higher prices for all the stocks unsold at the 
date of the strike. But pits cannot be idle for long 
without injury to the workings, so that the extra prices 
must be set off against all possible injuries to the mines, 
and the lossessustained by reason of the lessened output. 
But, great as those losses have been on both sides, the 
combined losses of coalowners and miners do not repre- 
sent the aggregate loss to the country. Iron and steel 
works have been idle; textile factories have been closed 
or ~_? partially employed; numerous other industries 
have been wholly or partially at a standstill. The 
aggregate number of unemployed has increased, while 
the earnings of those in work have been lessened 
enormously, Never before have the forces in indus- 
trial warfare been so great, and in no other instance 
have the consequences been so disastrous. 

Now we have a gigantic coal trust projected, the 
object being to combine the coalowners and the miners 
in one vast union against the consumer all over the 
kingdom. The scheme is but adream. Were it pos- 
sible of realisation, the country as a community would 
have something to say. The age in which we live 
is antagonistic to huge monopolies. The law is 
stronger than combination, when such combination is 
aimed against the general public. Burke once said, 
‘* When wicked men conspire, good men must com- 
bine.” But it is hardly probable, if, indeed, it is pos- 
sible, for the coalowners of the country to create such 
a trust as will control prices, fix wages, and regulate 
the supply of one of the most essential commodities 
of modern life. What if the owners of corn were to 
do likewise? Hunger is a mighty force. 





The effects of the coal strike have been felt more and 
more in the engineering industries of Lancashire, so 
much so that it is difficult to ascertain the actual 
normal condition of those trades at the present time. 
But few of the engineering establishments have been 
oe yg altogether for want of fuel, but many have 
had to run short time, or partially suspend opera- 
tions in some departments. Some works which had 
secured a good stock of fuel, and which have been 
able to keep going up to the present time, are be- 
ginning to feel the pressure. This must mean a 
partial suspension of work. The condition of the 
engineering industries is such as to offer no very en- 
couraging prospects for the coming winter. It is only 
in very exceptional cases that firms are well supplied 
with orders, and the weight of new work coming 
forward is not great. The iron trade in the district is 
in a state of stagnation, There is no buying of any 
consequence, only such orders being given as actual 
necessities require for present purposes, Very little 
is also being done in finished iron, and the steel indus- 
tries are all very quiet. No real test of work can be 
given until the coal dispute is settled. Fortunately 
there are no disputes in any of those branches of trade. 





The chemical industries of Lancashire are nearly at a 
standstill through want of fuel, The stocks are rapidly 
decreasing, and prices have gone up considerably in 
many cases. Caustic soda has gone up 20s. per ton in 
about a fortnight. Bleaching powder is almost at a 
premium ; supplies are scarce, and contracts cannot be 
carried out, As chemicals enter largely into manufac- 
turing processes of various kinds, the present condition 
of things will affect large industries, both in Lanca- 
shire andin all parts of the country. The number of 
persons thrown out of work inthese districts will largely 
augment the total number of the unemployed when 
the next returns are made up by the Board of Trade, 
But, asa rule, we cannot estimate the unemployed by 
any official figures published, except by a combination 
of the Poor Law Returns and the returns of the trade 


unions, But both are insufficient as a basis, 





The condition of trade in the Sheffield and Rother- 
ham districts is very serious. Perhaps no great centre 
has felt more acutely the coal stoppage than the dis- 
tricts named. Notwithstanding the almost certain 
stoppage when the matter was first discussed, the 
manufacturers and other large consumers of coal had 
not any very large stocks to fall back upon. Hence 
they felt the scarcity and experienced the high price 
very soon, The high priceof fuel prevents production at 
a profit, and hence production nearly ceases, except 
where there isa pressing demand. It is said that a 
rolling mill proprietor was offered 500 tons of coal at 
ll, per ton, but he refused, because the prices of the 
material would not enable him to pay so high a price. 
Steelmakers ee to be feeling the pinch very 
severely, for, although there are many inquiries for the 


article, only pressing orders can be undertaken. It is 


said that the price of coal has gone up from 9s. per 
ton prior to the strike, to 27s, per ton at retail prices. 











Most of the local industries are very dull, except skate 
makers, with whom there is an increasing demand. 
There are no serious disputes in any branches of local 
industry except coal. 





The condition of trade in the Cleveland district has 
not been much improved by the cessation of produc- 
tion elsewhere. The pig-iron trade has been very 
quiet, very little business being done. The dispute in 
the ironstone districts with respect to the use of the 
ratchet machines, is extending. The men on strike 
require 180/. per week to cover strike pay, but the 
association has levied the whole of the men in sup- 
port of the strikers. The men are said to be exaspe- 
rated, because extra police have been drafted into 
the Guisborough district, in view of possible violence 
towards the few men who refuse to come out. But 
there have been no symptoms of any serious disturb- 
ance in the district. 





In the Wolverhampton district trade is better than 
elsewhere. The makers ofiron, crude and finished, are 
well off for orders, even at the enhanced rates. Bars, 
hoops, and sheets are in demand for the Australian 
and South American markets. The home demand is 
also fairly good for bars, en and tube-stri 
iron. Mills and forges generally are working fu 
time. There isa tolerably large demand for common 
sheets for galvanising purposes. Altogether the dis- 
trict is better for the coal strike, for the local sup- 
plies are fairly ample at even moderate rates, the 
miners being under the sliding scale. 





In the Birmingham district the scarcity of fuel is 
more felt. The production of iron has almost ceased 
in consequence of the scarcity of coke and coal. The 
finished iron trade is quiet, but prices have advanced 
generally. The local industries have suffered from 
the stagnation in the coal trade. In neither of these 
districts are there any serious labour disputes, but the 
outlook for trade is not encouraging in Birmingham. 





In the mining districts of France and Belgium dis- 
putes have arisen which threaten to develpp into a 
great strike. But it is always difficult to forecast 
what will result from the proposed action of Conti- 
nental workmen, and most of all from the action of 
Continental miners. They scarcely ever act upon lines 
similar to the same classes of men in this country, for 
the simple reason that politics, other than labour 
politics, enter largely into all their proceedings. But 
the action of the miners in those countries has not 
assisted the Miners’ Federation in England in their 
struggle, at least to any extent. 





In the dying days of the last session an attack was 
made in Parliament upon the riotous proceedings in 
the districts where the men were on strike, but not 
one of the miners’ representatives was present to 
answer for himself, though Mr. J. Lowther wrote 
to tell them of his intention. The Home Secretary de- 
fended his action in sending assistance when asked for 
by the local authorities. The miners promise to bring 
up the matter in the autumn session. 





The wrought-iron nail makers in East Worcester- 
shire have resolved by a ballot of the members, by a 
majority of three to one, to cease work for a whole 
month in order to maintain the present rates of wages. 
This new policy is a dangerous one, and one that is 
not worthy of imitation. If masters attempt to reduce 
wages the men are entitled to resist, but stoppages on 
any other plan are likely to help employers and 
merchants more than the operatives, 





The plumbers in some of the shipbuilding yards of 
the Hartlepools have struck work because they had 
not been given an advance in wages similar to that 
mee to the other workers in the shipbuilding industry. 

sually the plumbers stand first. 





The question of the unemployed is likely to be a 
th of considerable importance during the coming 
winter. The Tower Hill leaders of last year are now 
discarded and denounced, buta more organised system 
of agitation is to be carried out. The subject is beset 
with difficulties, but it is better to pay wages for use- 
ful labour than to keep families in pauperism. The 
—— questions are: What works are to be 
undertaken, where, and by whom? Farming by the 
unemployed is simply nonsense. The winter prospects 
are gloomy, and the difficulties must be faced. 








CaTAaLocur.—We have received from Messrs. James 
Simpson and Co., Limited, of Grosvenor-road, Pim- 
lico, London, a handsome catalogue of their pumping 
arama for waterworks and mines, and also of their 
horizontal and other engines. It contains reports of 
several trials of their engines, showing the great economy 
with which they work, 








THE DISPOSAL OF REFUSE.* 
(Concluded from page 376.) 

Havine shown how sewage refuse may be treated, I 
will now pass on to the disposal of refuse. This 
material, consisting of the sweepings from all kinds of 
roads, would reach an pverage of 100 loads day from 
a town of 220,000 people. e quantity and quality are, 
however, dependent upon the manner in which the streets 
are kept, and the paving used. In wet weather the refuse 
is named slop, and in weather street sweepings. A 
town with a number of flint and m roads 
would produce a much larger quantity of slop than a 
town having granite and wood pavements, ard in wet 
weather the quantity of — is very much no than 
in dry weather, from any kind of street. Ifa macadam 
or flint in bad condition the holes form a series 
of small ponds, and grind up a portion of grit, which, 
mixed with horse cocoa and other refuse upon the 
surface, produce a slop which must be removed. A 

ite or wood road also increases its refuse when in 
condition in a similar manner. The road refuse is 
therefore reduced by good condition of the roads, and 
they are much more comfortable for the people who pass 
over them. Roads of all kinds may be kept in good 
condition by the aid of new materials and proper atten- 
tion to repairs, but the costs of such repairs are always 
large items. The best means of keeping roads in good 
condition at a moderate cost has taxed the ingenuity of 
many corporation surveyors. The steam road roller 
has done a great deal to reduce the cost of making 
a firm level road, but the roller will not take out 
old hardened hills and hollows, and the old way of 
icking by hand is slow and costly. A machine has 
ately been introduced to pick up flint and macadam and 
make a level road, and its performance has shown a great 
advance over the hand methods. Several years ago, a 
Frenchman named Mothiron constructed a machine of 
this kind, and es it upon the roads in France with 
successful result, This ——s contained the elements 
of success and performed good work upon French roads, 
but the English roads were considered too hard, and it is 
doubtful whether we could have removed the crust by a 
machine of this kind. Another machine more recently 
brought out was also invented in France, by Jackson, and 
is called ‘‘ Jackson’s Patent Scarifier.” 

It has been tried upon very hard roads in Nottingham 

with remarkable success, and is now in use at Hornsey, 
ing, and other towns, and has even found its way to 
China and Africa. It makes roads in better condition 
than hand labour, at about one-fifth the cost, and conse- 
uently reducing the amount of refuse produced from 
those roads. This machine copsists of a heavy oblong 
carriage of cast iron, with large wheels on each side; at 
each end a movable tool or tine box is supported upon a 
steel axle connected to side levers, so that the rar x 4 
be lowered and brought into action at either end. At eac 
end there is a guide wheel supported in a fork bearing, 
and moved by means of worm gear and endless chain by 
chain wheels and hand levers. One machine of this kind 
will cut up 4000 yards in one day, and therefore a badly 
worn pe may be quickly changed into good condition, 
and this saving is very great in large cities and towns. 

The quality of granite used has also a great deal to do 
with the wear and tear and the condition of macadam 
roads, and Mr. T. de Courcy Meade, M.I.C.E, 
has devised an ingenious machine for testing the 
quality of granite; the results of such tests will 
be a very useful ~_— to authorities when purchasing 
large quantities of road material. It is well known 
that the wear is caused by friction of vehicles in 
their rubbing action on the surface, and the machine used 
by Mr. Meade has precisely this action. It consists of a 
revolving iron drum with inside arrangements to lift and 
rub the material as it revolves. The machine is provided 
with pulleys to regulate the speed, and there are arrange- 
ments to add water when tests are required with damp 
material. The granite is measured carefully when put 
into the machine, and ‘again after a given time at a given 
speed, and therefore it is easy to find the most durable 
material, and wescng pean A the least liable to create street 
refuse in the form o und dust. 

sweepings when collected are not valuable as a 
fertiliser, and therefore are of no value to land, and will 
not even burn in destructors unless mixed with a large 
proportion of house refuse. 

Most authorities v4 them upon waste land at consider- 
able expense, and at the risk of creating a nuisance, There 
is, however, some valuein this refuse, as will be shown from 
a series of experiments conducted by me for a special 
committee of the Kensington Vestry. Special machinery 
was devised to wash the dirt from road sweepings, and 
to separate the particles afterwards. It consisted of a 
cast-iron curved trough with an endless worm propeller, 
contrived to push the material in one direction while a 
supply of water was passing over it in the —— 
direction. The washed sand and pebbles were discharged 
automatically upon movable screens, and the vegetable 
matter and light material out with the flow of 
water over another screen. The various samples upon 
which experiments were made were: (1) Dry sweepings 
from wood-paved streets ; (2) dry sweepings from mac- 
adam roads ; (3) dry sweepings from flint roads; (4) slop 
from wood-paved streets; (5) slop from macadam roads; 
sop from flint roads. 

average results with No. 1 material may be taken as 
under : One cubic yard was treated in three hours, and 
roduced 4 cubic feet of sand, 4 ft. of pebbles (shingle), 
Pt. of stone, 13 ft. of vegetable matter. Therefore 94 ft. 
passed away with the overflow, and was precipitated in 
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the water tank. It required 6 cubic yards of water to per- 
form the washing, equal to 1012.7 ons. 

The average results from trial with No. 2 material may 
be taken as under: One cubic yard was treated in two 
hours, and produced 8 cubic feet of coarse sand, 1 ft. of 
pebbles, if of fine sand, 3 ft. of stones, 8ft. of vegetable 
matter. Therefore 9% ft. passed away with the overflow 
and was precipita in the water tank. It required 
4 cubic vards of water to wash, equal to 602.5 gallons. 

The average results from trials with No. 3 material may 
be taken as under: One cubic yard was treated in two 
hours, and produced 15 ft. of coarse sand, 2 ft. of pebbles, 
1 ft. of fine sand, 4 ft. of stones, 6 ft. of vegetable matter. 
2$ ft. ed away with the overflow, and was preci- 
pitated in the water tank. It required 4 yards of water 
to wash, equal to 602.5 gallons. The average results 
from trials with No. 4 material —> taken as under: 
One cubic yard was treated in 24 hours, and produced 
2 ft. of coarse sand, } ft. of pebbles, 15 ft. of vegetable 
matter. Ba des passed away with the overflow, and wag 
precipitated in the water tank, It required 5 yards of 
water to wash, equal to 863.75 gallons. The average results 
from trials with No. 5 material may be taken as under: 
One cubic yard was treated in two hours, and produced 
6 ft. of coarse sand, 1 ft. of pebbles and stones, } ft. of 
fine sand, 6 ft. of vegetable matter ; 133 ft. passed away 
with the overflow and precipitated about 10ft. of fine 
mud, the 34 ft. being water contained in the slop before 
treatment. It a 4 yards of water to wash, equal 
to 602.5 gallons. The average results from trials with 
No. 6 material may be taken as under: One cubic yard 
was treated in 14 hours, and produced 7} ft. of coarse 
sand, 14 ft. of pebbles, 4 ft. of fine sand, } ft. of stones, 
5 ft. of vegetable matter; 12} ft. passed away with 
the overflow and precipitated about 7 ft. of mud, the 
4} ft. being contained in the slop before treatment. It 
required 3 yards of water to wash, equal to 526.25 gallons. 
It will be observed that the greatest quantity of valuable 
material is obtained from dry sweepings, and slop from 
flint roads, while the material produced from paved street 
slop and sweepings is the least valuable. They may be 
classed as under : 

1. Dry sweepings from flint roads, three-quarters valu- 
able, one-quarter waste. 

2. Slop from flint roads, two-fifths valuable, three-fifths 
waste. 

8. Dry sweepings from macadam, one-third valuable, 
two-thirds waste. 

4, Slop from macadam, one-quarter valuable, three- 
quarters waste. 

5. Dry sweepings from wood pavements, one-fifth valu- 
able, four-fifths waste. 

6. Slop from wood pavements, one-ninth valuable, 
eight-ninths waste, 

he cost of labour is found to be greater for inferior 
sweepings, 

be ig samples from wood-paved roads cost 2s. 9d. per 

ard. 
The samples from macadam roads cost 2s, 3d. per 


ard. 
. The samples from flint roads cost 2s. per yard. 

It should, however, be observed that this cost is taken 
with the experimental machinery, and that with a com- 
plete and more perfect plant the expenses would be con- 
siderably reduced, and probably equal to 8d. per yard 
for slop from flint roads. The experimental machinery 
has taken about 2 ——— and has averaged about 
half a yard per hour, equal to 12 yards ina day of twenty- 
four hours. 

It is reasonable to suppose that larger and more com- 

lete machinery would take a less proportion of power, 
tor upon the above basis we find 91 yards per day would 
require about 15 horse-power, and probably 10 horse- 
power would be required for pumping water and agitating 
the slop when emptied into the tank receiver, making 
25 horse-power sufficient for the whole arrangement. In 
examining the various parts, the greatest wear was upon 
the blades; these may be made of steel or chilled iron, 
and thereby prevent this wearing on the —. There was 
no appreciable wear in any other part with the single ex- 
ception of the shaft end, which could be readily remedied. 
aking the low — of one-fourth in bulk of the slop 
treated, returned as valuable materia], you would obtain 
one yard out of four, which, at a cost for labour of 8d. per 
yard treated, is equal to 2s. 8d. for each yard produced, 
of a probable value of 5s., showing a gain of 2s. 4d. by the 
manipulation, besides solving the important problem of 
how to effectually dispose of the slop. he waste 
vegetable matter, which consists chiefly of horse- 
dung, leaves, and bits of hay, may be burnt with 
the dust in the destructor. I am not aware of any 
method of dealing with sweepings which gives equal 
results. As shown by these experiments, the sweepings 
from wood - paved, granite, and asphalte streets are 
scarcely worth washing. 
A method of treatment to reduce the cost of dis- 
1 was introduced some few years by Mr. George 
eston, of Paddington, and is still efficiently carried out 
in that parish. When the sweepings are collected in the 
form of slop, water forms over 50 per cent. of the bulk, 
and this gentleman devised a means of taking out a lar, 
proportion of the water by subsiding tanks. These tanks 
are constructed chiefly of wood, having vertical pillars 
supporting 9 in. by 3 in. deals, and_ between each pair of 
ou, straw is inserted, ——ae filtering medium. The 
slop sweepings are tipped into the tanks from a high level 
platform, and the water allowed to filter through the 
straw. Consequently the bulk is greatly reduced before 
being loaded in barges which carry it out of the country. 
Some important improved details have been devised in a 
scheme of this kind by Mr. M. C. Meaby, the surveyor of 
St. Luke’s Vestry, London, and are about to be carried 





out on a wharf purchased by that vestry. The arrange- | power ; they have also examined furnaces used for burn- 


ment consists of steel pillars, with wood deals and filter- 
ing arrangements, and also a special means of discharging 
the tanks after the slop sweepings are consolidated. 

I now arrive at the disposal of house refuse, and will 
_ assume that the treatment is for a town the size of 

ottingham, —— approximately 400 tons per day. 
The quantity and quality of the refuse depend upon the 
inhabitants and the construction of their dwellings, with 
their receptacles for refuse. For instance, at Nottingham 
there are 30,000 pail closets, 4000 middens, and 4 
houses on the water carriage system having ashtubs. e 
product of this mixed system is naturally a different 
class of refuse to that of a town either entirely upon the 

il ae. or water carriage, and if we were surrounded 

y other large towns, as in Lancashire and Yorkshire, 
there is no doubt that the refuse collected in this state 
would be very difficult and expensive to dispose of. The 
greater portion of the refuse is sent to farmers, and a 
small portion to a destructor: By boat, 43,470 tons; by 
rail, 46,800 tons; carted, 36,960 tons; treated in de- 
structor, 15,000 tons. 

The fertilising qualities of Nottingham refuse must 
arise from the pails and middens, the former collecting a 
fair portion of excreta, and the latter a large portion of 
execreta and urine, ther with vegetable matter, ashes, 
and domestic waste. e refuse caldeed from ashtubs 
has practically no value as a fertiliser, and is found the 
most costly to dispose of. This refuse is delivered at the 
foot of a large elevator, by the ash carts, and lifted about 
30 ft. high, where it is discharged into an inclined revolv- 
ing screen, so arranged that fine ash is screened out and 
delivered into a cart, and the coarse ashes and larger 
materials are passed into the feeding hoppersof a destructor 
furnace, where they are reduced to clinker. The products 
of combustion pass under a large multitubular boiler 
suspended in the centre of the destructor cell, and return 
towards the front through a large number of tubes 4 in. 
in diameter, and then _ towards the chimney down 
two side flues. Over the top of the boiler a large steam 
chest is placed, and the steam generated is conducted 
from the highest point through pipes to the engines, 
pumps, and steam lift. From my experience in the 
treatment of refuse by destructors, at 8, Bradford, 
Warrington, Manchester, Birmingham, London, and 
other large towns, I find the type of destructor boiler 
furnace, as erected at Nottingham, by far the best for the 

eneration of steam when screened or selected refuse is 

urnt; but with poor quality refuse no steam can be pro- 
duced, and it is better burnt in special destructor cells. 

A moderate quantity of the latter class of refuse is 
collected in Nottingham. It contains no fertilising pro- 
perties, and very little carbonaceous matter. Therefore 
it is of no value to land, and if placed upon an ordinary 
fire would simply extinguish it. It is, however, success- 
fully dealt with in furnaces constructed in such a manner 
that every particle of heat-producing substance may be 
brought to bear upon those substances that have no heat- 
giving properties, bub require to be cleansed, and fused if 
possible, to render them entirely innocuous. Furnaces of 
this kind are in successful operation at the Nottingham 
Sanitary Depét. The carts bringing this class of refuse 
tip their contents into a large iron wagon, which is lifted 
bodily upon the en of the destructor, and dis- 
charged into the furnaces. As previously stated, the 
larger portion of the house refuse, with pail and midden 
contents, is disposed of without the aid of destructors in 
a sanitary manner, and at Jess expense to the ratepayers. 

Other towns are not so fortunate, and the great 
purifier, ‘‘ Fire,” is making rapid strides in the cremation 
of refuse in those cities and towns which have no outlets 
like Nottingham, and are hemmed in by other towns. 
Already there are no less than thirteen towns in Lanca- 
shire, and seven towns in Yorkshire, burning refuse in 
destructor furnaces, and those two counties may lay 
claim to the advancement of the destructor system. 
Fryer’s first success was achieved ab Manchester, fol- 
lowed up within a few months at Leeds, and shortly after- 
wards adopted in a very substantial manner at Bradford 
and other towns. These corporations spared no expense 
in getting the best furnaces for the work, and a large 
amount of money may be taken to have been expended 
upon experiments. Bradford has tested no less than 
five different kinds of destructor furnaces, and Leeds 
may be considered as making experiments at the present 
time. Bradford has practically returned to Fryer’s fur- 
nace, with the addition of steam jets, and Jones’s fume 
cremator, and at the time of my last visit they were doing 
excellent work. 

The most valuable information issued for a number of 
years is that compiled by Mr. Charles Jones, M.I.C.E. 
of Ealing, and with the permission of the author, I will 
use some of the particulars and figures given. 

He also appears to have compiled information gathered 
ine and chiefly from disinterested a ~ = 
a. ith wg cr i refer to — y Mr. é 

rington, .C.E., Engineering Inspector to the 
Local Government 3: Mr. red Laws, M.I.C.E., 
Engineer to the city of Newcastle-on-Tyne; Mr. F. As' 
mead, M.I.C.E., Borough Engineer, Bristol; Mr. A. R. 
Binnie, M.I.C.E., Engineer to the London County 
Council; Mr. de Courcy Meade, M.I.C.E., Past-Presi- 
dent of the Municipal Engineers ; Colonel William Hey- 
wood, M.I.C.E., Engineer to the Commissioners of the 
City of London; Dr. W. Sedgwick Saunders ; Mr. John 
Cartwright, M.1.C.E, ; Dr. E. Sargeant, Past-President 
Medical Officer of Health, and Medical Officer to the Lan- 
cashire County Council; Dr. Shirley F. Murphy, Medical 
Officer to the London Council; Dr. Cameron, Medical 
Officer to the Corporation of Leeds; Dr. Mcliintock, 
Medical Officer to the County Council of Lanarkshire. 

Most of these gentlemen have had destructors in actual 
use, and have gone to considerable trouble in testing their 





ing refuse at other towns. Therefore the unbiassed state- 
ments are of great value. From these reports it appears 
that there are upwards of forty towns using Fryer’s de- 
structor. There are twelve towns which have adopted 
the Perfectus destructor, two towns the Whiley de- 
structor, and one town the Horsfall destructor. 

The Fryer destructor has been in use about seventeen 
years ; the Perfeotus destructor, four years ; Whiley’s de- 
structor about three years, and Horsfall’s destructor, five 


ears, 

. There has been spent upwards of 500,0007. upon the 
erection of destructors, varying from 25,000/. to 10007. per 
town, and about one-half utilise the heat to drive 


machinery. 

Although particulars are given by disinterested gentle- 
men, as collected from borough engineers, the 
require to be analysed to show the exact amount of work 
in one plant in relation to another. The given quantity 
of refuse burnt varies from 4 tons to 10 tons per cell, and 
the cost per ton for labour from 3d. to 3s. 6d. per ton. 
The cost of working cremators varies from nothing to 3d. 
per ton of refuse burnt, and the residue in the form of 
clinker and fine ashes is from 15 to 50 per cent., which 
creates a revenue of 3d. per ton of refuse at some p 
and a loss of 10d. at other works. The heat is utilised at 
twenty works, producing an average of about 2 horse- 
power per cell, The cost for repairs is from 1 to 20 per 
cent. on the capital expended. It will be seen that it is 
no matter to yse these figures, and it is only 
those having experience in the treatment of refuse that 
can come to anything like a reasonable conclusion. 

The questions naturally raised are : : : 

1. Why does a destructor cell at Hastings deal with 
10 tons each cell per day, when another destructor cell, 
built exactly from the same design, will only burn 4 tons 
per cell at Cheltenham? 2. How is it that the burning 
of refuse at Battersea is 3s. 6d. per ton, against 34d. per 
ton at Southampton? 3. What reason is there for 50 per 
cent. residue at Salford, when there is only 15 per cent. 
at Hastings? 4. At Bury, Leeds, and Bradford they 
get about 3 horse-power per cell, and at Blackburn 
and Batley 5 horse-power per cell, against 59.6 
horse-power per cell at Oldham. Taking the average 
of towns which have nothing special to show why 
they should burn a or large quantity of 
refuse—viz.: Batley, 6 tons; Battersea, 6 tons; Brad- 
ford, 64 tons ; Nottingham, 7 tons ; Blackburn, 6 tons ; 
in Fryer’s destructors, the average is equal to 6.3 tons 
per cell. At Newcaatle-on- e, 7 tons; Hornsey, 8 
tons ; Winchester, 6 tons; in the Perfectus destructor, 
which is equal to 7 tons per cell. From a report of the 
committee at Oldham, Horsfall’s destructor deals with 
5.5 tons per cell, and at Leeds, with Horsfall’s steam jets 
and Hewson’s improvements, their destructor deals with 
5.5 tons per cell in 24 hours. The cost of burning refuse 
at these towns, exclusive of interest on capital, - Batley, 
74d. per ton; Blackburn, 10d.; Bradford, 11?d.; in 

ryer’s destructors 9d. Pg ton ; the cost at Hornsey is 
9d., and at Newcastle, , or equal to 84d. per ton, in 
Warner’s Perfectus destructor. At Oldham the cost is 
given at 1s. 1d. per ton in Horsfall’s destructor. With 
regard to clinker, the same towns may be taken as pro- 
ducing 25 per cent. in Fryer’s, 25 per cent. in Warner’s, 
and 25 per cent. in Horsfall’s. e horse-power given 
at police is 5; at Blackburn, 5.6; Bury, 4; Brad- 
ford and Leeds, about 4 per cell, which is equal to 
about 4.5 horse-power generated from 5 cwt. of refuse, 
or about 125 lb. per horse-power, and 6.25 lb. to 1 1b. of 
water evaporated, giving a comparison of about 7:nd the 
value of coal when burnt in Fryer’s destructor at the 
above towns. The horse-power at Hornsey is about the 
same in the Perfectus destructor. At Oldham the horse- 
power is given at 50 for 6 cells, equal to 8.3 per cell, or 
about 46 lb. of refuse per horse-power, and 2.3 Ib. to 1 Ib. 
of water. It is, however, difficult to reconcile these 
figures, as practically the same furnaces, with equal steam 

om appliances, give less than half that power abt 
and Bradford. It will be seen from these figures that 
we cannot look forward to a large amount of power for 
electric lighting, and it is even questionable whether the 
power = could be usefully adopted for that pur- 
pose. Take a town like Nottingham, and suppose its 
refuse to have the average steam-producing qualilion, we 
should get about 300 horse-power for an expenditure in 
labour of nearly 177. per day, equal to over 50002. per 
annum. With coal, the cost for labour would be only 
150/. per annum, and the cost of coal for fuel would be 
under 1500/., therefore taking the refuse to cost nothin 
for delivery at a destructor works conveniently situa’ 
for producing electricity, the actual loss would amount to 
no less than 3350/. per annum over coal fuel, and if we 
take into consideration the cost for repairs, and interest 
on capital, this loss would be greatly increased. king 
these facts in the face, electric light produced by burning 
refuse can only show economical results in very excep- 
tional cases, and authorities should well weigh the matter 
over before launching into a scheme of that kind. I have 
estimated the cost of burning at 10d. per ton, but if the 
treatment should cost 1s., the increased loss would be 
12451. per annum, making a total loss of 45902. per 
annum. _— the comparison of burning refuse 
in different kinds of destructors, these figures should 
be taken carefully into consideration, as ld. per ton 
more in the cost of burning means over per 
annum at a town the size of Nottingham. I have 
dealt with the burning of refuse from a financial 
point of view, and now will review them as a sanitary im- 
provement. Much has been said about the nuisance of 
offensive gases and fine ly my of dust ing out of 
the chimney shafts, and there is no doubt there were 
reasons for complaint in the former kinds of destructors, 
but latterly these difficulties have been overcome by the 
use of better arranged dampers, dust pockets, and provi- 
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sion for burning the gases passing from burning refuse. 
One of the best apparatus for dealing with the products 
of combustion is Jones’s fume cremator, in which the 
offensive gases are subj toa very high temperature 
on their way to the ore p A great deal has been said 
about the additional cost of its use, and this has, in some 
instances, barred its introduction. On reference to the 
cost at various towns per ton of refuse burnt, Blackburn 
is 23d. per ton; Bradford, 5d.; Burslem, nothing; 
Ealing, 3?d.; Eastbourne, 14d.; Hampstead, nothing; 
Liverpool, 24d. ; Longton, nothing; showing an average 
of 1d. perton. It will be seen that the cost of treatment 
is considerably inc , and where steam power is not 
used this will tell against the working expenses; but 
where the power is useful either for electric light, sewage 
pumping, or other purposes, the amount spent in coke is 
returned in useful work, and therefore the apparatus 
does two things—i.e., it pays its own expenses for fuel in 
the form of steam, and at the same time destroys the 
offensive produced in the destruction of house 
refuse. There are two other methods recently invented 
to deal with the products of combustion from resem | 
refuse, and they are at the present moment in course o! 

construction at Royton and Kensington. The first 
method consists of placing oil jets in the flue leading from 
the destructor cells, and thus fierce fizmes at a very high 
temperature are passed into the midst of the gases, and 
their heat raised so that the combustible gases are burnt. 
The advantages of this system cannot be dealt with until 
some tests have been made in practical use, and we must 
look forward to the results at Royton. The second method 
consists of passing the products of combustion through a 
condenser of novel construction, which is intended to take 
out the fine particles of dust, and the colour from the 
smoke. In this arrangement there are detail alterations 
in the flues and position of boiler, so that the heat may 
- epee brought into action after leaving the destructor 
cells. 

A great deal has been said about taking the products 
of combustion over the hottest part of the fire, and the 
Corporation of Leeds have lately built their destructor 
with outlet flues near the furnace mouth, the object being 
to destroy offensive gases inside each cel]. It should not 
be forgotten that when refuse is drawn upon the top of 
red fire the green gases at once leave, and whether the 
outlet be at the front or back, they will pass into the 
main flue, and out of the chimney. Such arrangement 
will, however, = to consume the gases given off from a 
new charge of refuse lying on the drying hearth, and 
therefore, to some extent, reduce the amount of green 
gases passing out, but the ——— of the furnaces is 
crippled, and it is questionable whether, on the whole, 
benefit is derived. In my opinion it is far better to pro- 
vide for complete combustion in the main flue, and the 
cells may be provided with outlets at the front, and also 
at the back, so that the workmen may turn the products 
of combustion over the fire when the cell is newly charged 
with refuse, and allow them to pass out at the back when 
the greater portion of gases have |e off. It should 
be borne in mind that the whole of the products from a 
number of cells into one main flue; therefore, if one 
cell is giving off green gases, the others are producin 
high temperature gases, which mingle with them, an 
thus assist complete combustion before they reach the 
chimney. In placing my remarks before the members of 
this Association, I have endeavoured to steer clear of 
recommending any special kind of treatment in the dis- 
posal of refuse, but =. brought together facts and 
figures which I hope will prove to be useful, and also 
show that the town of Nottingham has not been behind- 
hand in producing men who have gone thoroughly into 
the subject, and the town itself has kept abreast with the 
dimes in sanitation. 





Sout ArricaN CoaL.—Coal has been found at Heidel- 
berg, near Johannesburg. It will be of great assistance 
in working the gold mines of the district. 

Victorian Rai.ways.—The Victorian railway engineer- 
in-chief, acting on the instructions of the Minister of 
Railways, is about to resume the construction of the 
Beulah and Hopetown line. The line was originally 
commenced by a Mr. Lascelles at his own expense under 
@ special Act of Parliament, but through the banki 
crisis he was unable to continue the work, and hand 
the line over to the Colonial Government. Mr. Lascelles 
surrenders 100,000 acres of land to the State, and 
about 2000/. worth of railway matériel ; and the Colonial 
Government takes over all his liabilities in connection 
with the line, and recoups him the capital already ex- 

nded, amounting to about 90001. The line is 16 miles in 

ength, and the progress made by Mr. Lascelles consisted 
principally of earthworks, no rails having been laid. 


Lrsavu.—The inauguration of the port of Libau, which 
has just taken place in the presence of the Emperor 
Alexander ITI., shows the importance which the Russian 
Government attaches to the construction of a military 
port in the portion of the Baltic in which the sea does 
not freeze in winter. As the port will be also frequented 
by ships of commerca, over-sea e will no longer be 
interrupted, as it is at present, during the winter of each 
year. The outer port is divided into two ports by a 
mole 244 ft, wide, on which three lines of rails have been 
laid down to admit of the employment of movable cranes 
and trucks. The length of the mole will be 5716 ft., and 
it will separate the military port from the port of com- 
merce, About 5366 ft. of the mole have been actually 
constructed. The deepening of the port is receiving close 
attention, nine dredgers being constantly at work ; the 
depth obtained when the port was inaugurated by the 
Ozar was 14 ft. 





THE BREAKWATER AND PORT OF MID- 
DELGRUNDEN FORT IN THE SOUND.* 
By Captain P. Hansen, Royal Danish Engineers. 


THE rag I Fort is situated on the northern 
point of the Middelgrunden Shoal in the Sound, nearly 
three miles east-north-east from the port of Copenhagen. 
The foundation of the fort was commenced in June, 
1890, and completed in the autumn of 1891; and the fort 
is now so far vs pee that the ordnance is to be mounted 
in the coming autumn. The fort is built in a depth of 
water of 23 to 25 ft.; and the bottom was found, by 
borings, to consist of limestone rock, covered with a 
layer of gravel and small stones from 1% ft. to 25 ft. thick. 
The plan of the fort (Fig. 1) consists of an inner island 
surrounded by a moat communicating at each end with 
the harbour of the fort, protected by an encircling break- 
water with a southern opening forming the entrance to 
the harbour. 

The section of the breakwater where it incloses the 
narrow moat, filled with clay up to 9 ft. or 10 ft. below 
ordinary sea level, is shown on Fig. 4; the section of the 
breakwater protecting the harbour is shown on Fig. 3, 
and the section of the pier on Fig. 2. Along the moat, 
the breakwater, 2208 ft. long, consists of a line of 59 
timber caissons averaging 36 ft. long, 20{t. wide, 20 ft. 
high, and weighing 44 tons, filled with gravel and 
stones, protected by a rubble mound with a layer of 
stones weighing 4 tons on the sea slope. Blocks of con- 





were filled with cement grout. The upper part of the 
quay wall is made of granite masonry. The two sub- 
aqueous walls across the ends of the moat consist of a 
single line of concrete blocks (19% ft. by 4 ft. by 13 ft. 
high), their joints | grouted with cement. The 
blocks of concrete were all made 59 tons in weight, as an 
old floating steam crane could lift this weight. The 
blocks were made generally of 1 part of cement, 4 of sand, 
and 7 of broken granite; but the surfaces of the blocks 
particularly exposed to the action of the waves and ice, 
were made with a double portion of cement. ‘ 

The current running through the Sound has occasionally 
a speed of 64 ft. to 8} ft. per second, so that the drift ice 
in winter time is liable to strike against the breakwater 
with tremendous force. Last winter the ice attained a 
thickness of about 3} ft., and while afloat it struck against 
the breakwater with as of 5 ft. per second. 

The heart of the fort being of sand, it is of the greatest 
importance to have a strong and tight enclosure, so that 
neither current nor waves may be able to act upon the 
sand. Moreover, as it was important to complete the 
framing as soon as possible, in order that the work might 
not suffer too much during its progress, timber caissons 
(far easier built and put in place than blocks of concrete 
20 ft. high) were used for most of the breakwater, 
130 Bas feet of caissons being placed per day, as com- 
pored with 26 lineal feet of concrete blocks. The 
caissons are covered with thin iron plates along the 
side facing the moat as a protection against the sea- 
worm, the sea side being protected by the stone embank- 
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crete weighing 59 tons are placed on the top of the 
caissons up to 18 ft. above ordinary sea level, wit: ite 
masonry above, reaching 8} fv. above ordinary sea level, 

The caissons are made of 8-in. squared pine-wood, the 
side walls being bound together by four cross walls form- 
ing pockets in which stones for sinking are placed ; and 
the side adjoining the rubble was still further stiffened 
b ey The caissons are filled with gravel up to 
3} t. from the top, and with shingle above. As the 
caissons could not be put close together, divers connected 
them by planks inside as well as outside; and the space 
between the caissons has been filled with shingle and 
broken stone. The concrete blocks placed on the caissons 
were shaped as shown in Fig. 4, 164 ft. by 18 ft. by 4 ft. 
high, to connect the blocks and the upper granite wall as 
firmly as possible, so that the breakwater may withstand 
the heavy shocks of ice-drifts in winter. 

The harbour breakwaters, 722 ft. long (Figs. 2 and 3), 
differ chiefly from the other in a block of concrete having 
been used instead of the caisson, 19% ft. high, 9 ft. long, 
and 5} ft. ave width. These lower blocks were 
placed close together by divers, but were not cemented 
together. The upper deck block, partly resting upon the 
lower covering blocks and partly — the levelled rubble 
mound, is made of concrete at the bottom and of granite 
masonry above. 

The vertical pier-heads consist of a double course of 
blocks at the bottom, the space between them being filled 
thie 3) shingle covered by flat blocks and granite masonry 

ig. 2). 

A quay wall has been built along the harbour face of 
the fort, with two rows of superposed concrete blocks at 
the bottom, the top of the lowest one being 10 ft. below 
ordinary sea level, and of the highest 1# ft. above, founded 
here and there on a layer of broken stone to te the 
bottom (Fig. 5). The vertical and horizontal grooves 
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ment. Should this prove insufficient, the rubble adjoinin 
the timber wall could be filled in with shingle, throug 
which the sea-worm is unable to pass. 

During thesummer and autumn of 1890 the caissons and 
rubble mound were deposited round the moat, and the 
lowest line of blocks along the harbour face of the fort, 
the filling inside at the same time being carried up to 
10 ft. below ordinary sea level, especially close to the 
border, so that the work might be able to resist the ice 
drifts during the winter. In 1891 the moat breakwater 
and quay wall were completed, the harbour breakwaters 
—_ and the inner filling was raised above ordinary cea 
evel. 

During the last exceedingly severe winter the break- 
water was subjected to very powerful drifts of ice, with- 
out sustaining any damage whatever; not the slightest 
fissure being perceptible in the grouted-up joints of the 
blocks, or at other places; nor any material alterations 
having taken place in the rubble mound, 





Frencn Street Rarits.—The Northern and Eastern 
~— and Steelworks Company will continue to supply 
the Bona and Guelma Railway (Algeria) with steel rails. 
The Northern and Eastern Company has sufficient orders 
on hand to occupy it for a whole year. 





ASHBOURNE WaTER Works.—The local board has in- 
structed Mr. W. H. Radford, C.E., of Nottingham, to 
mpaee the working drawings for new water works and 

e application to the Local Government Board for a 
loan of 7000/., with as little delay as is possible. Nego- 
tiations in connection with the scheme were already in 
progress, but the outbreak of cholera at Ashbourne has 
made the | board anxious to complete works for water 
supply next spring, if possible. It is posed to pur- 
chase a spring about two miles away and pump the water 
to a summit reservoir, from which the town will be sup- 
plied by gravitation. The population is about 4000. 
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CompiteD By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
é&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the pt of a 'p 
speci, ton is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 

the advertisement of the accept of a complete specification, 

give notice at the Patent Office of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


18,037. W. C. Mountain, Newcastle-on-Tyne. 
Electric Welding Apparatus. (3 Figs.] October 10, 
1892.—This invention relates to electric welding apparatus. a is 
a cast-iron U-shaped hollow receptacle, and al, a2 the inlet and 
outlet circulating pe for water. The brick 3 is hollowed out on 
one side, and in the space so formed the electric arc operates. 
The brick is held in vertical position within the J-shaped re- 
ceptacle by lugs 4 cast on it and laterally by the strips 5, the 
opposite ends of the receptacle and brick being furnished with 
apertures through which the carbons 6 pass. Brackets 7 are 
arranged on the top of the receptacle to form bearings for the 
right and left-handed screw 8. Guides 9a are further supplied 
so that on the revolution of the screws 8 the carriers 9 simul- 
taneously approach or recede from one another. The lower 
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parts of the carriers are insulated from the upper parts by blocks 
10 of slate, and the carbons 6 are also carried and secured in the 
lower parts of the carriers. The electric cables 11 are attached 
to the positive and negative terminals at 12. If two plates P, P1 
require to be welded, their edges are prepared, and the welding 
material placed in the wedge so formed. On the current being 
applied, an arc is formed between the carbon points, the inten- 
sity of which can be regulated by adjusting the distances of the 
points apart by means of a screw 8 and handle. The effect of the 
arc is to render the recessed portion of the brick 3 incandescent, 
and thus, instead of having to limit the heat of the weld to the 
immediate vicinity of the carbon points themselves, the welding 
heat is distributed over the area of the recess in the refracto 
brick, the plate edges being welded without burning the metal. 
(Accepted August 16, 1893). 


18,359. A. L. Davis, Twickenham, Middlesex. 
Electric Regulators. (9 Figs.) October 13, 1892.—This 
invention relates to an apparatus which automatically effects the 
regulation of electric currents by introducing resistance of 
battery cells into a circuit. An electro-motor capable of revolv- 
ing in either direction, according as its brushes are moved to 




















either of two positions, isemployed, this motor remaining station- 
ary when the brushes arein intermediate positions. The brushes 
are moved by the spring armature of an electro-magnet, the coil 
of which is connected to the circuit conveying the current to be 
regulated. The motor is connected to brushes that can move 
over a series of contacts, thereby introducing greater or less re- 
sistance into the circuit. (Accepted August 16, 1893). 


GUNS, &c. 


18,084. T. English, Jarrow, Durham. Mountings 
for Heavy G (4 Figs.] October 10, 1892.—This inven- 


the commencement is in a nearly horizontal direction, and so that 
during the recoil the axis of the gun remains parallel to the line 
which it occupied before. The trunnions of the gun are fitted in 
a pair of blocks which can slide along curved guides formed on 
the upper edges of the two sides of the carriage, each of these 
guides being formed as a circular arc struck from a centre verti- 
cally above the axis of the trunnion when the gun is in firing 

tion, with a radius of a len somewhat less than the height 
of the trunnion above the platform. At the rear end of each of 
the curved guides is a pivot for a radial lever which hangs nearly 
vertically downwards, and which, measured from the centre of its 
pivot to the centre of a pin atits lower end, is equal to the radius 
of the curved guide. e pins at the lower ends of the two 
radial levers are the ends of a transverse spindle which extends 
across the carriage, and these ends are linked to the trunnions 
by inciined side rods which maintain a constant distance between 











the axis of the trunnions and the axis of the transverse spindle. 
The spindle, which can be caused to rotate by gearing connecting 
it to a handwheel mounted on one of the radial levers, has on it 
a pinion gearing with a segmental rack concentric with the 
trunnion, and projecting down from the lower side of the gun. 
By turning the handwheel in the one direction or the other, the 
breech of the gun can be elevated or depressed, and the axis of 
the gun inclined. The curved guide for the trunnion blocks and 
the radial levers linked to the trunnions constitute together a 
species of parallel motion, so that, as the gun recoils, its axis 

ways remains parallel to itself. The recoil is controlled by a 
pair of hydraulic buffers, the cylinders of which are mounted in 
trunnions on the sides of the in front of the curved 
guides, their pistons being linked to the blocks which carry the 
trunnions of the gun. (Accepted August 16, 1893). 


23,249. J.S. Boreham, Colchester, Essex. Adjust- 
ing Gun and Rifle Stocks. [5 Figs.] December 16, 1892.— 
The object of this invention is to provide means whereby the 
stock of a gun may be adjusted to any bend, to fit persons of dif- 
ferent build and eyesight. The handle B is divided transversely 
at C, and a plate a is secured to it upon the breech side of the 
division C by the bolt 6 which passes up the handle and is held by 
the pinc. a'is a plate secured by screws to the handle upon the 
stock side of division ©. The four metal rods d which pass through 
holes ¢ in the plates a, a! are square, to prevent them from re- 





volving when their tension is regulated. The holes in the plate 
a} fit the rods d closely, but those in the plate a allow plenty of 
angular play. The rodsd fit closely within grooves cut in the 
sides of the divided stock, and their other extremities pass through 
a plate having corresponding holes to plate a', these extremitles 
being threaded and provided with adjusting nuts. Holes through 
the heel plate admit the key for adjusting the nuts f. A centre 
point on the adjustable screw cone in the centre of plate a' bears 
upon the face of plate a, a corresponding depression being formed 
in it for the reception of its point. (Accepted August 16, 1893). 


15,490. C. Sparrow, London. Controlling the 
Action of Cartridge Ejectors of Breakdown Guns. 
(6 Figs.) August 29, 1892.—This invention relates to means 
for controlling the action of the ejectors of breakdown guns. 
The rock shafts E are mounted in the body of the action A, 
and keyed to the rear end of each shaft is a pair of radial arms 
1, 2, the former of which underlies the “‘ play side” of the cramped 
main spring F, which, released on the firing of the gun, presses 
upon the arm and rocks the shaft E on which the arms are keyed. 
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This rocking of the shaft E causes the finger 3, which it carries on 
its forward end, and which underlies the locking spring, to release 
the ejector lever by withdrawing the spring stop from it. The 
cam lever will then, on the opening of the gun, brought into 

ition for receiving the impulse of ite main spring G, and 
ereby drive out the exploded cartri The radial arm 2 en- 


gun to be opened. A light sprin; 
shaft in an opposite direction to the movement it receives from 





uns. 
tion relates to the mounting of a heavy gun, so that the recoil at 





the main spring F. (Acvzpted August 16, 18938). 


MACHINE TOOLS, SHAFTING, &c. 


1 E. Hammesfahr, Solingen, Prussia. Belt 
and Rope Pulleys. [11 Figs.] October 17, 1892.—This in- 
vention has for its object to prevent the slipping of belts and 
ropes upon pulleys, and consists in forming them with angular 


AB | 


or flat faces b, c, instead of perfectly circular, so that increased 
resistance is offered. In order to prevent the belts always com- 
ing into contact at the same places on the pulley, some of the 
flat faces of the rim are made greater or smaller than the others. 
(Accepted August 16, 1893}. 


MINING AND METALLURGY. 


14,147. F. W. Durham, New Barnet, Herts. Ex- 
tracting Gold from its Ores. [2 Figs.) August 5, 1892.— 
This invention has for its object the extraction of gold from its 
ores. D is part of the vessel containing the fiuid extracting 
metal, and E is the conveyor for conveying the ore from the 
delivery end, where it is a from hopper F by means of a 
rotary slide for regulating the delivery of the ore, and at the 
same time keeping a head of ore in the ~~ F, 80 as to prevent 
the escape of gas from the vessel C. e agitator is kept in 
constant motion to and fro by means of the horizontal rotary 
shaft, having cranks which cause the agitator to travel along the 
turface of the fluid metal towards the delivery end of the veasel 
C. The cranks then, while completing their revolution, lift the 
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agitator off the surface of the fluid metal, and return it to ite 
starting point, when the motion is repeated. These cranke are 
driven by gearing from outside the veseel C. A vertical rotary 
shaft is provided which has acrankpin fixed on its lower end, and 
which is geared to the horizontal rotary shafts, its object being 
to give a cross motion to the agitator, so as to cause it to travel in 
an irregular path, so that all the particles of ore get turned over 
and over on the surface of the fluid metal during their progress 
from the feed end F to the delivery end and out of the vessel OC 
by means of the tube G. This tube is also kept gas-tight by being 
kept partly filled with tailings after having over the surface 
of the fluid metal, the quantity of the faltings retained in the 
tube G being regulated by means of the door and balance weight 
at the bottom of the tube. (Accepted August 9, 1893). 


RAILWAY APPLIANCES, 


17,785. P. Williams and J. Morris, Miles Platting, 
and G. Morris, at te cs. up and 
Uncoup: Railway Tru [4 Figs.] October 6, 1892. 
—This invention relates to the automatic coupling and uncoup- 
ling of — trucks. Toeach end of each truck between the 
buffer b and the drawhook c is fixed a hinged bracket ¢, which is 
provided with a curved slot. This bracket is also fitted with a 
pin which carries a slotted bent lever h, the straight slot i work- 
































ing on the pin g, which also acts as the fulcrum of the lever. The 
inner end of this lever is bent at a right angle, and is forked at 
the end to take hold of the link d! of the coupling chain. The 
other end of the lever his bent and brought outwards to the side 
of the truck, where it is provided with a catch for ne it in 

ition. The lever is also furnished with a pin / running in 
: Si - slot of the hinged brackete. (Accepted August 9, 

STEAM ENGINES AND BOILERS. 


16,251. J. Hawley, Manchester. Steam Genera- 
tors. [4 Figs.) September 10, 1892.—This invention relates to 
the construction of ‘‘ water tube” steam boilers or generators. 
The series of spiral coils of pipes @ are made of steel, and ar- 
ranged side by side along the length of a set of steam and water 





gages with the locking bolt H when it is drawn back to allow the | 
is provided for rocking the | 


drums } and c respectively, two rows of straight water pipes d 
being arranged between the coils to communicate between the 
drums 6 and c in the case of land boilers. A row of the coils is 
arranged at each side of the steam and water drums b andc 
respectively, and a row extends between the twodrums bandc and 
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the former two rows, the lower extremities of the central coils a 
being caused to extend to the bottom of the water drum c when 
no flue is used. The ends of the coils are provided with flanges 
a!, and are connected to the drums } and c below the water line. 
The boiler is fitted with a furnace ¢, and a firebrick wall / is 
arranged between each set of coils a to deflect the heated pro- 
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ducts of combustion on their way to the flue. The coils @ and 
drum care supported and inclosed in a casing of brickwork g, and 
for marine pu’ s in an iron casing with flues to allow of the 
roper circulation of the hot gases or products of combustion. 
Accepted August 16, 1893). 
16,652. J. Allan, Waterloo, B and C. B. Crowe 
Bothal, Morpeth, Northumberland. Metallic — 


for rg om fie tee of Steam es 
> Mad {4 Figs.} September 17, 1892.—In t invention 








annular rings of anti-friction metal are encircled with a spiral 
spring whose section also forms a right-angled triangle. Thus, 
when the spring and ringsare put together in the stuffing-box 
they form a square section, and the spring keeps the rings against 
the rods and keep itsteam-tight. (Accepted August 16, 1893). 


18,965. A. F. Yarrow, London. Tubulous Boilers. 
8 Figs.) October 22, 1892.—This invention relates to boilers 
Ae. tubes traversed by water and steam while they are sur- 
rounded by flame and products of combustion, the object being 
to utilise the tubes as stays for the tubeplates, and to vide 
for access to them. A number of,parallel tubes E passing through 
the four plates A, B, O, D, present their open ends beyond th 
outer plates A, D, and are fixed by expanding them. Kvery tube 
has an opening F through its upper and lower sides in the parts 








which are within the water spaces, and both ends of each tube 
sre closed by removable covers. Over the boiler is a steam 
chamber H, The boiler is placed in an inclined na may over a 
firegrate. The flames and hot products of combustion ascend 
through the intervals between and around the tubes E to a 
chimney above, Baffle plates are introduced between some 
of the tubes to att age the flames and products of combustion 
oe passing directly to the chimney. (Accepted August 16, 


15,635. J. McKay, Whitley, Northumberland. 
Tube Expanders. [9 Figs.) August 31, 1892.—This inven- 
tion relates to roller tube expanders. A is the stock, with 
cavities for the three rollers B, the tapered mandril C passing 
through the interior, The rollers are kept in position externally 
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by a spring sleeve D which slips over the stock, and is pre- 
vented turning round by the edges, which enter a groove, and is 
secured endwise by set screws, the apertures, whilst allowing 
the rollers full play as the mandril forces them out, preventing 
them coming out of the stock externally, and the cavities pre- 


venting them coming out internally, when the mandril is 
withdrawn. Upon the outer end of the stock A is formed 
solid a collar E upon which may be a canted head F, so that the 
stock with the rollers and mandril may be revolved by a 
spanner.. The gauge cap abuts against this collar, and is 
revented sliding off by the sleeve D fixed on the stock. 
Thus the guage cap, when the expander is in operation, 
has a solid abutment against the collar on the stock, 
instead of depending upon bolts to resist the thrust. When 
tubes are to be ferruled in order that every one may be 
expanded to exactly the same diameter inside, a tubular gauge H 
is cut to the required length, abutting against the collar E, 
against the outer end of which the collar J on the mandril 
comes in contact when the tube has been expanded to the proper 
extent. (Accepted August 9, 1893). 


17,450. W. L. Spence, Manchester. Steam Engines. 
{1 Fig.) September 380, 1892.—This invention relates tosteam, 
&c., engines, in which the piston is carried by a hollow trunk 
through which the slide valve works. The central valve is re- 
poe but is actuated from the back end of the cylinder. At 
one end of the crankshaft is placed a flywheel governor of 
the shifting eccentric type. e eccentric has an equiva- 
lent radius differing slightly from that of the crankpin, and it 





has the requisite lead. An eccentric rod transmits the motion to 
a rocking lever A mounted over the cylinder, which, in its turn, 
actuates the valve by a spindle passing through a gland into the 
steam dome C surmounting the top cylinder. The hollow piston- 
rod thus need not be open to the crank chamber with its exhaust 
pressure. Hence by having a steam passage through the valve 
from end to end and communicating with the steam chest C, the 
valve may be balanced so far as steam pressure is concerned. 
(Accepted August 9, 1898). 


MISCELLANEOUS. 


17,053. B. Maxwell, Portaferry, County Down, 
Ireland. Potato Digi er. (3 Figs.) October 8, 1892.—This 
invention relates to a machine for digging potat and cleaning 
ground from weeds and stones, in which the soil containing 
potatoes is raised into a trough-shaped receptacle, where the 

tatoes are separated from it and from the tops, and delivered 
nto another receptacle. The trough-shaped receptacle A is open 
at both ends, and the longitudinal bars B are spaced so as to 
leave interstices for the free passage of the soil; C is the share 
projecting in front of the apparatus, and D the longitudinal 
shaft with stirrers E made fast to it, these stirrers E being 
arranged in a spiral form along the shaft D. F is another shaft 


























running parallel to the shaft D, having arms G attached to it. 
The shafts D and F are driven by means of the bevel wheels H 
and J, which are fast to the shafts L and D respectively. On the 
other end of shaft Da 7 M is fixed which gears through 
the intermediate wheel N into the wheel O fixed to the shaft F. 
The whole oy is mounted on the wheels P, P!, Q, Ql, the 
wheels P, P! being fixed to the shaft to which the bevel wheel H 
is attached. On the oe being pulled along in the direction 
of the arrow, the wheels P, P' and shaft revolve, and the wheel H 
causes the shaft D, with its stirrers E, and the shaft F, with its 
stirrers G, also to rotate. The receptacle A is hinged at the rear 
end of the apparatus to the framing by means of pins, and at the 
front it engages with a circular slot and bolt which allows it to 
be raised or depressed. (Accepted August 16, 1893). 

18,344, H.G. Brain, Ross-on-Wye, Herefords. Hy- 
draulic Motor. [3 Figs.) October 13, 1892.—This ieranlion 
relates to an hydraulic motor, and has for its object to utilise 
and convert into mechanical energy the momentive inertia con- 





sequent upon suddenly stopping a flow of water. 
an annular chamber formed at one end of it, slightly smaller in 
diameter than the cylinder, and having a valve c ber secured 
onit. Within the cylinder is a piston with a connecting-rod, one 
end of which is attached toa crank, A valve is adapted to the 


A cylinder has 





chamber, and is operated by means of alever worked by a cam 
attached to the crankshaft. When the valve P is suddenly closed, 
the momentum of the water forces out the piston C, causing the 
crankshaft to revolve, but a portion of the power may be utilised 
to force water through the valve V, compressing the air in 
chamber Y. As the water cannot return through the valve V, 
the air in chamber Y expands and forces it through pipes con- 
nected to the delivery pipe connection to a much greater altitude 
than the source of supply to the motor. Water is forced through 
the valve V each time the valve P is closed. If the ‘‘ram” is not 
uired to work, the screw W is run down on top of stem of 
valve V, forcing it to its seat, and thereby throwing the whole 
power of water on the piston C. (Accepted August 16, 1893.) 


17,536. E. Stallibrass,London. Grapnels for Sub- 
ine Cabl {1 Fig.] October 1, 1892. This invention 
relates to grapnels for submarine cables, which will fit into the 
irregularities of the bed of the ocean, and the toes of which, upon 
encountering any obstacle, capsize upon a predetermined strain 
and are thus saved from breakage. The grapnel is provided with 
toes A in yer opposite each other, each pivoted between cheeks 
C formedin the shank D. Each toe is maintained in its normal 





upward position by a soft iron pin E which is passed through the 
cheeks. If thetoe fouls an obstruction, such as a rock, upon the 
strain on the grapnel — reaching a determined limit, the pin 
E will be broken away, allowing the toe to capsize and free itself. 
The toe when capsized a further than when in its normal 

ition, and, its direction being reversed, has the effect of turn- 
ing the grapnel over, so that it isnot towed with its disabled side 
downwards. (Accepted August 9, 1893). 


17,540. H. Lane, Birmingham. and J. Pullman 
London. Valves for Controlling the Inlet and 
Outlet of Compressed Liquefiable Gases to and 
from Metallic Storage Cylinders. [3 Figs.) October 1, 
1892,—This invention relates to valves used in the manipulation 
of gases which under pressure become liquefied, and consists in 
the application of double valves a, b to the storage reservoirs. 
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The valves are contained in a chamber c having two outer orifices 
d, e provided with unions for connecting them with exterior pipes 
and two inner orifices, one of which g is extended to the bottom 
of the reservoir by means of a tube, and is, therefore, capable of 
conducting liquid gas from the lower levels where it collects by 

vitation, whilst the other interior orifice 1 opens immediately 
nto the neck of the reservoir *, so that gas only is withdrawn. 
(Accepted August 9, 1893). ~ 


UNITED STATES PATENTS AND PATENT PRACTIOE. 

——— with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





AMERICAN STREET Rartways.—In 1880 there were 2050 
miles of street railways in the United States. In 1890 
the total had risen to 5883 miles, showing an increase of 
8733 miles during the ten years. In cities of more than 
50,000 inhabitants the increase between 1880 and 1890 
was from an te of 1854 miles to an aggregate of 
3205 miles ; in cities of less than 50,000 the increase was 
= an aggregate of 456 miles to an aggregate of 2578 
miles, 





Cuicaco AND NortH-WESTERN RaILROAD.—At the end 
of May, 1893, the Chicago and North-Western Railroad 
Company was working 4275 miles of line. The number 
of locomotives upon the system was 898, of passenger 
cars 767, and of fieight cars 29,626. The revenue from 
all sources in the twelve months ending May 31, 1893, 
was 32,709,747 dols. ; the working expenses of the twelve 
months having been 22,293,153 dols., the profit realised 
was 10,416.594 dols. It will be seen that the ratio of the 
working expenses to the traffic receipts stood in 1892-3 at 
68.15 per cent. In the course of 1892-3 the company 
expended a further sum of 2,285,511 dols. upon —— 
ment. This additional equipment comprised 40 loco- 
motives, ro ge wag cars of various kinds, and 1801 
—- used in the conveyance of goods, minerals, live 
stock, &c, 
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THE BRITISH ASSOCIATION. 


(Continued from page 386.) 

THE last sitting in Section G was held on Tues- 
day, the 19th ult., when four papers were down 
for reading. 

FiasHine LicHts. 

Mr. O. T. Olsen first read a paper in which he 
described a system of flashing lights for lighthouses 
which he had devised. The author stated that 
Lord Kelvin had suggested the Morse alphabet 
should be used for communicating to vessels the 
name of a light observed, but the system had been 
found too complicated for the purpose. The author 
proposed what he hoped would be a solution of the 
problem. He would select all the principal light- 
houses and light vessels in the world, and would 
allot to each a number, beginning with 1000. He 
would make each light flash its allotted number, 
and no other, by means of automatic apparatus. 
The shortest and easiest system of flashing signals 
that had been introduced was that of Admiral 
Colomb. It consisted of ten figures represented by 
short and long flashes, thus : 


Fe BY OA A BE 
ee Sore eee eas ee 


The present flashing, occulting, intermittent, and 
revolving lights were capable of performing the 
service by a slight alteration in the clockwork. 
The longest time taken by any one number would 
be 55 seconds, and as the number would be flashed 
once a minute, there would then be only 5 seconds’ 
bright light, whilst the shortest time would be 23 
seconds, so that the bright light would be of 37 
seconds’ duration. In fog the author would pro- 
pose that the numbers should be given by a siren. 

The discussion was opened by Mr. Kenward, 
who said that he should prefer for a system largely 
in use the intensifying of the power of a light by 
reducing the time occupied in flashing it. He 
spoke of the advantage of long and short flashes, 
by which the international code could be intro- 
duced. The light should be clear and distinct, so 
as to be seen at as great a distance as possible from 
the source of danger. 

Mr. Vernon Harcourt said that on the Casquettes 
three lights had formerly been used, and had been 
replaced with advantage by one flashing light. It 
was desirable, if possible, to introduce an interna- 
tional code. The author had touched on signals 
to be used in time of fog. The power required 
for the transmission of light was less than that 
necessary for the transmission of sound ; the 
latter necessitating very powerful machinery. In 
rock lighthouses this machinery was very difficult 
to arrange for, and the siren might therefore be 
replaced with advantage by gun-cotton explosions. 








The sudden explosion would carry further than 
the same volume of sound when continuous. 

General Webber doubted whether practical sea- 
men would approve of the system suggested by the 
author. When on a coast the mariner generally 
knew what light to look out for, and if he had to 
spell out a code he might prefer that there were no 
light at all. Colonel Cunningham said there was 
already a good system of lights in use. At 
Ramsgate, in clear weather, six lights could be seen 
at once, and they were all clearly distinguishable 
by means of the flashes used. The proposed code 
would be very likely to be mistaken, and if one 
element out of the twenty-three used were missed, 
it would put the reading out. 

The author in replying to the discussion said 
that to embrace all the lights throughout the world 
would want four figures. The time occupied seemed, 
at first glance, formidable, but the flashes were not 
difficult to remember, and with the code he 
suggested, the seaman would be able to say without 
doubt what the light in sight really was. He spoke 
as a sailor, and not as a landsman. 

Mr. Head, in proposing a vote of thanks to the 
author, said that it might be possible to divide the 
lights of the world into sections ; for instance, no 
one on the coast of Denmark would be likely to 
mistake a light in sight for one that would be, say, 
on the south coast of Africa, and in this way the 
complexity of the signals might be greatly reduced. 


An Automatic Gem SEPARATOR. 


Mr. William S. Lockhart next described an 
automatic gem separator which he had devised. 
The description was illustrated by diagrams, and 
the apparatus itself was shown in the theatre at 
work, water being laid on for the purpose. The 
separator was devised for the purpose of selecting 
precious stones from the worthless gravel or débris 
with which they are associated, without the inter- 
vention of the hand-picking now practised, thus 
avoiding the danger of loss by theft; and also other 
disadvantages. In South Africa, Burmah, Siam, 
Ceylon, and other parts of the world, the systems 
of washing vary to some extent. All systems, 
however, resolve themselves finally into the pick- 
ing over of a concentrated deposit of clean-washed 
gravel to discover the gems it may contain, and 
it is at this point that the separator comes in to 
perform what has hitherto been done by hand. 
When it is realised that the proportion of gems to 
worthless pieces of mineral is not a percentage 
merely, but of one of many thousands, the utility 
of such a machine is obvious. The concentrated 
gravel when washed is most carefully classified into 
sizes, beginning, for diamonds, at , in., and in- 





creasing by sixteenths up to 2 in., or still further if 





required. Each size of gravel is fed into a sepa- 
rator adapted to suit it. The separator has no 
moving parts, and takes advantage, by means of a 
stream of water running through it, of the slight 
variation in specific gravity between the gems 
(3.5 to 4) and the worthless minerals (2.5 to 3). 
It is possible to separate such substances. by 
immersing them in a prepared solution of high 
specific gravity, just as pebbles and chips may be 
separated in water, but there are practical difficul- 
ties about such a process, and the gem separator 
described substituted a moving current of water for 
the heavier solution. The advantages thus gained 
were that the process was continuous, the separated 
materials were deposited in their proper receptacles, 
those for the gems being guarded by locks. The 
operations of the machine are not confined to gems, 
The separation of any mineral from its gangue, 
provided always there is a slight difference in 
specific gravity, may be effected, and the machine 
will work on broken material in a dry or merely 
wetted state, or on slimes run in with a stream of 
water. 

A short discussion followed the reading of this 
paper, in the course of which the author was asked 
by various speakers whether a sieve would not 
answer the same purpose as the apparatus described ; 
what quantity of water would be used; what 
weight of stuff could be turned out ina day, and 
whether the glass surfaces of the cylindrical cham- 
ber in which the separation took place would not 
alter the action when they were worn. In reply- 
ing to these questions the author said that a sieve 
was only useful for separating particles with regard 
to size, whereas his machine acted by specific 
gravity. It had been objected that the apparatus 
was tedious in work and complicated, but he would 
point out that it required no attention, and it could 
hardly be called complicated, as there were no 
moving parts. The machine shown required 16 
gallons of water per minute, and that was well paid 
for, as the product was so valuable, and the water 
could be used over and over again. The pro- 
prietors of the gem mines said that it did not 
matter what quantity of water was used so Jong as 
the work could be done at all. The glass cylinder 
referred to required to be very accurately bored, 
but it was not found, so far, to deteriorate by use, 
the glass being harder than the quartz it separated. 
It had been in work a year, and was still quite 
good. Ahead of water of 8ft. was all that was 
necessary. 

VENTILATING Fans. 

Mr. W. G. Walker next described, by the aid of 
models, some experiments he had made as to the 
efficiency of ventilating fans or air propellers. By 
making the back of the blades convex he had found. 
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great advantage, and also that 20 per cent. of the 
air fed to the fan came in at the tips. It was 
therefore a mistake to place such fans in a wall. 
The advantage of upwards of 40 per cent. was, the 
author said, attained by the use of his form of fan. 
Probably the above figures may be taken as ap- 
proximate rather than precise. 


A Testinc MAcHINE. 


Professor Robinson next described the Wicksteed 
testing machine used in the workshops of the engi- 
neering section of University College, Nottingham. 
We shall publish Professor Robinson’s paper in 
full. The chief points to be noticed in this 
machine are that there is a new arrangement of 
hydraulic gear for adjusting the poise, it being 
worked by means of steel wire ropes. In this way 
the poise can be moved by simply opening or 
closing an hydraulic valve. Great speed of operating 
was thus obtained, together with perfect silence in 
the tgsting-room. 

The proceedings in this section were brought to 
a close by a vote of thanks to the President being 
proposed by Professor Robinson, and seconded by 
Mr. Vernon Harcourt. 

It will be seen from our report that there were 
sittings in Section G on four days of the meeting ; 
there being no papers read on Saturday. This un- 
doubtedly was an advantage. On the Wednesday 
of the meeting only one section of the Association 
met ; that day being therefore almost dies non so 
far as sections were concerned. It is a question 
whether the meetings of the British Association 
could not be curtailed one day, and the long ex- 
cursions be taken on Wednesday instead of on 
Thursday. 

Tue Eventna Lectures. 

Including. the President’s address, there were 
four evening lectures during the meeting. Dr. 
Burdon Sanderson’s address, which we have 
already referred to, was delivered as usual on the 
first Wednesday of the meeting. On Friday 
evening Professor Smithells gave a most interesting 
lecture on ‘‘ Flame.” The Saturday evening lecture 
was deliverel by Professor Vivian Lewes, and, 
though’ forming‘a part of the proceedings of the 
Association, it was intended only for the working 
men of the district. These lectures for working 
men are an excellent idea. The tickets are sold at 
2d. each, and the lectures are always largely 
attended ; they naturally do a great deal to make 
the Association popular amongst the working 
classes. The subject selected by Professor Lewes 
was ‘‘Spontaneous Combustion,” a most appropriate 
matter in a coal-mining district. On Monday, 
September 18, Professor Victor Horsley lectured 
on ‘*The Discovery of the Physiology of the 
Nervous System.” The latter subject being beyond 
our province, we do not propose dealing with this 
lecture. 

FLAME. 

Professor Smithell’s lecture was delivered in the 
Albert Hall, a handsome and commodious building. 
After referring to what might be described as the 
earlier classical aspect of the subject, the lecturer 
—— to say that the recognition of flame as 

veing essentially burning gas was due to Van 
Helmont, who lived about the year 1600. Hooke 
gave avery complete account later, and the exact 
chemical nature of the process was discovered by 
Lavoisier at the end of the last century. Humphrey 
Davy appears next in connection with the subject, 
and he discovered the relationship between 
flame and explosion, on which subject some 
experiments were made by the lecturer. Pro- 
fessor Smithells showed that in the Bunsen burner 
the feeble luminous flame produced was separable 
into two parts. This he did by means of a Bunsen 
burner, consisting of a long glass tube, and by 
increasing the amount of air added to the gas before 
combustion, the inner cone separated from the 
outer one and descended the glass tube. The 
reason for this was that the air entering the tube 
was used for the first flame; the excess of gas 
formed a second flame on reaching the free air at 
the top of the tube. By careful adjustment of the 
proportions of gas and air, the movable or inner 
cone of flame was made to take up its desired 
position. It was also shown that the two parts of 
the flame could be fixed apart from one another by 
slightly constricting the glass tube at one point, 
and the following explanation was given of this 
phenomenon. The combustible mixture of gas and 
air is constantly ascending the tube, whilst the 
tendency of the combustiun is to descend. There 





were, therefore, two opposite forces at work, the 
current of air and gas, as it were, tending to carry 
the flame upwards, whilst the effort of the flame 
was to expend itself downwards. A point might 
be reached where these two forces could be 
balanced, supposing there were power of sufficiently 
delicate adjustment. The volume of air and gas 
passing through the tube during a given period of 
time was not sufficient to prevent the flame de- 
scending where the full area of the tube was avail- 
able for the passage of the gases. The constriction 
of the tube, however, caused a much more rapid 
flow at that part, so that the upward flow of the 
gases overcame the downward tendency of the 
flame. Where, however, the stream was more 
sluggish, the flame mastered the flow of gases. 
The same effect could be obtained by passing a 
rod vertically up the tube till it touched the cone, 
and on pulling down the rod the cone would follow 
the point of it. A more convenient application 
was found in two tubes of different diameters, one 
sliding within the other, by means of which the 
inner cone was obtained on the inner tube and the 
outer cone remained on the outer tube. The flame 
could thus be dissected or reconstructed at will. 
By means of experiments the lecturer showed 
that the inner cone was much hotter than the 
outer cone. A fine dust of a sort of copper was 
introduced into the gas, and by means of separat- 
ing the cones in the manner already described, it 
was found that the green coloration was confined 
to the outer cone. The simplest flame—that of 
hydrogen or carbon monoxide—consists of a single 
hollow cone of flame. Whether the light of the 
flame was due to the mere hotness of the gases, or 
to something of the nature of automatic electrical 
discharges, was, the lecturer said, a moot point, 
but one on which more light would probably be 
thrown before long. Professor Smithells next 
took the case of a gas which was a step more com- 
plex than that of hydrogen, and showed that in the 
flame of cyanogen the red inner part of the flame 
was due mainly to the formation of carbon monoxide, 
and the outer cone was produced by this carbon 
monoxide combining with another atom of oxygen 
and forming carbon dioxide, a fact which was 
proved before the audience by the dissection of the 
flame in the manner we have already referred to. 
Going still a step higher, the flame produced by 
the combustion of hydrocarbons, or mixtures of 
hydrocarbons, was next dealt with, and by means 
of photographs thrown on the screen it was shown 
that such flames were made up of three distinct 
parts, all of which were thin sheaths. There was 
first a bright blue part visible at the base of the flame; 
secondly, a bright yellow body; and thirdly, a faintly 
luminous mantle investing the whole flame. In the 
pictures thrown on the screen avery small blue flame 
and the blue and lilac mantles were seen as complete 
cones. The flame was next turned up somewhat 
larger, and the blue cone was interrupted by the 
appearance of a yellow patch, the latter growing 
rapidly as the flame was enlarged, until it over- 
shadowed the other both by its briiliancy and 
extent. The blue and lilac parts corresponded with 
the two cones of flame produced by the Bunsen 
burner. Proceeding to the chemistry of the sub- 
ject, the lecturer showed by reducing the oxygen 
in the flame that it was the hydrogen and not 
the carbon which was left unburnt-—a fact which is 
perhaps contrary to popular assumption. Dissect- 
ing the flame of a Bunsen burner, the products 
from the inner cone contain free hydrogen and 
carbon monoxide, and these gases pass on to burn 
in the outer cone, which corresponds to the lilac 
mantle of an ordinary flame. With regard to the 
luminous yellow part, the lecturer repeated Davy’s 
experiments with wire gauze, by which Davy had 
been led to the conclusion that the luminosity was 
due to the separation of solid carbon. Reference 
was made to Dr. Frankland’s theories on the 
luminosity of flame, which are opposed to those of 
Davy ; still, the latter’s views were held by the 
majority of persons in the present day, but it was 
fair to remark that Frankland had not yet said his 
last word. Professor Smithells also commented at 
some length on the popular misreading of Davy’s 
views, which did injustice to them. The sepa- 
ration of the carbon, however, was the result of 
the intense heat produced by the combustion in 
the blue and lilac parts of the flame, and the 
hydrocarbons being thus roasted, deposited carbon 
just as they did when passed through hot tubes. 
Some very beautiful and suggestive experiments 


the flame-dissecting apparatus. This substance could 
be burnt in a single cone of pale flame if a large 
quantity of air were mixed with it ; whilst with less 
air two cones were produced. The supply of air 
being still further reduced, a separation of carbon 
was found in the centre of the flame, whilst the 
cones were separated. In bringing his lecture toa 
close, Professor SmithelJs drew the following conclu- 
sions from his consideration of the experiments 
that had been made. In ages past the earth had 
been the scene of flames of cvlossal proportions. 
Our sphere was a cooling and also an oxidised 
body, which at one time must have been too hot for 
the waters to have existed in their liquid state. At 
still more remote periods in the earth’s history all 
the waters were probably an enormous gaseous 
envelope of uncombined oxygen and hydrogen, 
These gases, after an intervening time, would com- 
bine, so that huge cosmical flames would rend the 
atmosphere. Steam formed in this way would 
descend to the hottest strata of this pre-geological 
atmosphere, where it would be dissociated. Many 
other oxidised compounds would also have existed 
in the atmosphere as uncombined gaseous elements. 
It was startling to think how nearly the earth at 
that time must have resembled the sun of the pre- 
sent age, and if oxygen could be found in abundance 
round the sun, it might be that it not only looked 
like the fiery earth of a bygone age, but that the 
two had much in common in their chemical history. 
A chemical theory of the sun’s heat was now no 
longer held, but it might be assumed that the sun 
ssed a fair share of oxygen, an element which 
ad ruled the earth’s chemistry throughout its geo- 
logical history and for ages precedent. 

At the conclusion of the lecture a vote of thanks 
to Professor Smithells was proposed by Professor 
J. Emerson Reynolds, and seconded by Professor 
Dixon. The experiments throughout the lecture 
were highly successful, although carried out under 
exceptional difficulties. 


SpontTANEOUS CoMBUSTION. 


The lecture to working men, by Professor Vivian 
Lewes, was given in the Tabernacle, Nottingham, 
on the Saturday evening of the meeting, September 
16. The lecturer commenced by saying that when 
an inflammable substance ignited without the appli- 
tion of fire, it was usual to refer to the phenomenon 
as spontaneous combustion, but such a term did not 
correctly express the action which led to the result. 
It was said that early in the last century a woman 
was found burnt to death, there being no apparent 
cause of the accident, which was therefore referred 
to spontaneous combustion, the theory being con- 
structed to account for what was otherwise not to 
be explained. The term found acceptance, but at 
the latter part of the eighteenth century Lavoisier 
introduced a wider knowledge of the subject of 
combustion. It was now known that it was im- 
possible for the human body to ignite sponta- 
neously, but it was nevertheless true that large 
bodies of coal, or smaller quantities of oily rags, 
would ignite without any apparent cause, whilst 
hayricks frequently followed the same course, and 
this had kept alive the term ‘‘ spontaneous combus- 
tion.” The old theory of combustion was that every 
combustible body contained phlogiston, and when 
combustion took place this substance escaped, 
giving rise to flame, whilst the products were set 
free. By means of Black’s balance, however, it 
was found that when any substance was burnt 
the products were heavier than the body pre- 
vious to being burnt, and Lavoisier pointed out 
that the oxygen of the atmosphere was the chief 
supporter of combustion. This was an important 
discovery, but now more was known on the subject, 
and it was found that combustion could take place 
under certain conditions without the presence of 
oxygen ; thus, antimony would burn brilliantly in 
an atmosphere of chlorine gas, and in all cases of 
combustion, a body with certain definite properties 
united with something else to form the products 
of combustion, which were equal in weight to the 
sum of the weights of the two bodies uniting, 
whilst the characteristic properties differed from 
those of the original substance. This was the 
result of chemical combination, and the proper con- 
ception of combustion, therefore, was the evolution 
of heat during chemical combination. Where the 
combination was slow, heat would be given off as 
rapidly as generated, so that the temperature of 
the mass became but little raised, and would not be 
detected by the senses. The roasting of metals and 








were next made, by means cf burning benzine in 


the decay of substances was an example in point, 
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and could be described as slow combustion. Such 
combustion could always be accelerated by raising 
the temperature, and, indeed, the higher the tem- 
perature the more rapid was the chemical action, so 
that at a certain temperature all combustible bodies 
underwent ignition, a state of things in which the 
heat evolved was to be seen. A still more rapid 
form of combustion we term explosion. It would 
be seen, therefore, that during the slow oxidation 
of combustible bodies, heat was generated, and it 
was only necessary for this heat to be raised to 
a certain point for ignition to take place. The 
action thus brought about was referred to as spon- 
taneous combustion. When the combustible sub- 
stance had a great affinity for oxygen and a low 
point of ignition, spontaneous combustion would be 
brought about very readily. Inthe case of phos- 
phorus it was necessary to prevent the access of air in 
order to avoid ignition. Further, the finer the state 
of division of the substance the sooner would its 
spontaneous ignition take place, from the fact that 
the area of surface exposed to the action of the air 
was so much greater, and the heat was therefore 
generated more rapidly than it could escape. Some 
substauces, again, had the power of absorbing 
many times their own volume of gases, and this 
gave rise to an increase in temperature, due to the 
compression of the absorbed gas, and the chemical 
activity of the gas thus compressed was increased. 
Carbon was a substance of this nature; its absorp- 
tion was at first very rapid, but it gradually de- 
creased; the temperature also influenced the 
action. Certain kinds of charcoal prepared in 
closed retorts would ignite spontaneously if exposed 
to the air before cooling, and this was due to the 
great porosity of that material. When oxygen 
was condensed from the atmosphere upon a sur- 
face, it was in a very active condition chemically, 
so that a chemical combination would be brought 
about with considerable rapidity. If charcoal were 
burnt at a high temperature, the carbon was ina 
dense condition, and would resist to a considerable 
extent the setting up of chemical action by the 
oxygen absorbed and condensed in it ; but if the 
charcoal had been formed at a low tempera- 
ture, the condensed oxygen would act rapidly upon 
the hydrocarbons and hydrogen still remaining in 
the mass. In this way the temperature would be 
raised to a dangerous point, and from this cause 
many unexplained fires had been brought about, 
owing to beams being charred through contact with 
the flues and heating apparatus. Experiments had 
shown that when wood had been charred at 500 deg., 
it would ignite spontaneously at 680 deg. if air 
were admitted to it; but if the wood had been 
carbonised at a temperature of 260 deg., it was 
only necessary to have it brought to 340 deg. 
for spontaneous ignition to take place. The 
first theory formed as to the spontaneous com- 
bustion of coal was that it was due to the heat 
given out by the oxidisation of sulphur and iron 
compounds, known as pyrites. Dr. Percy showed 
that the pyrites had little to do with the matter, 
but that, on the other hand, spontaneous ignition 
was due to the oxidisation of the coal. Pyrites 
might assist by swelling as it became oxidised, and 
thus splitting up the coal, exposing larger surfaces 
to the action of the oxygen in the atmosphere. The 
heat of coal was accompanied by a penetrating 
odour, similar to that produced by the scorching of 
wood. If coal were stored wet or in a broken 
state, firing frequently took place, more especially 
at sea, and many ships had been lost in this 
way. Coal, as first produced, was in large 
pieces, so that the exposed surface was small, 
and air had free access throughout the mass, 
to keep down the temperature. The handling 
that the coal received tended to break it up into 
smaller pieces, so that by the time it was stowed in 
the ship it was a dense mass of small particles, and 
was therefore in a condition to have its tempera- 
ture raised, owing to the large surface exposed to 
the air and the free absorption of oxygen. The 
quantity or mass of coal had a most important 
bearing on the liability to spontaneous combus- 
tion. With cargoes up to 500 tons the cases of 
spontaneous combustion were about } per cent.; at 
2000 tons the percentage rose to 9. The length of 
time the cargo was in the vessel was also an im- 
portant factor. Coal sent to European ports was 
rarely subject to spontaneous combustion, whilst 
in shipments to Asia, Africa, and America the 
proportion rose considerably. The time the coal 
was in the vessel was one reason for this, but the 
Main cause was the increase of heat in hotter 











climates. Moisture had a marked effect upon the 
spontaneous combustion of coal. The absorption 
of oxygen was at first retarded by external wetting, 
but after a time the presence of moisture accelerated 
the action of the absorbed oxygen upon the coal, 
and so caused a serious increase of heat. In a case 
that had been brought under the notice of the lec- 
turer, coal was loaded into one hatch of a ship in 
dry weather, whilst in another hatch it was raining 
while the loading was going on. In a few days 
the wet loaded coal was 10 deg. higher in tempera- 
ture than the dry portion, and finally the former 
was subject to spontaneous ignition. The lecturer 
next went on to refer to the danger of oily waste 
being left about in the neighbourhood of coal, and 
stated that spontaneous combustion would be more 
abundant in such a case than in any other. Cases 
were on record where serious fires had resulted 
from sparrows using oily waste in building their 
nests. 
(To be continued.) 





THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CoRRESPONDENT.) 
(Continued from page 369.) 

Tue Metallurgical Section occupied their time in 
considering pig iron. 

Mr. E. C. Porter, of Chicago, presented a paper 
on ‘*American Blast Furnace Practice.’ In this 
he stated that the present blast furnace practice 
dates practically from the completion of furnace A 
of the Edgar Thomson Steel Company, in 1879, 
which introduced rapid working and large outputs, 
but at first without much regard to economy in 
fuel. Experiments to reduce the fuel consumption 
were made at the South Chicago furnaces of the 
North Chicago Rolling Mill Company in 1885, with 
important results, which have been already re- 
corded. The general adoption of the Bessemer 
steel process made it necessary to obtain iron as 
low in silicon and sulphur as possible, and obliged 
furnace men to exercise greater care than before, 
and was an important factor in improving the 
general practice. After contrasting the Scuth 
Chicago furnaces and the Edgar Thomson he con- 
cated : ‘*In modern American furnace plants we 
find each stack built and operated separately and 
distinctly from its sisters. Even the custom of 
working furnaces in pairs from the same hoist is no 
longer considered the best practice, because an 
accident to the hoist would affect two stacks instead 
of one. Instead of the single gigantic engine we 
find two or even three independent engines pro- 
vided for each stack ; and in planis of two or more 
stacks the air receivers are so connected by a 
system of valves that any one engine in the house 
may be applied to any one of the stacks. Each 
boiler, or at least each pair of boilers, is provided 
with a chimney, so that here almost complete inde- 
pendence exists, the only part of the apparatus 
common to all being the main gas flue. Even in 
case of failure of this, it is possible to fire each 
boiler with fuel independently. While the majority 
of the hot-blast stoves now in use are so constructed 
that a common chimney is necessary, yet there are 
a number of new types of stove that are provided 
each with its own chimney, a feature, in my estima- 
tion, of great value, as it renders each of the stoves 
attached to a furnace entirely independent. A 
furnace thus equipped could suffer the temporary 
loss of an engine, a stove, and two or three boilers 
without interruption in its operation. 

‘¢The external appliances being thus provided for, 
the maintenance and prolongation of the life of the 
interior of the furnace—the lining—has in recent 
years received the earnest attention of furnace 
managers. The use of water-cooled plates, inserted 
in the lining and about the wall of the furnace, 
illustrates the ingenuity and courage of the modern 
furnace engineer, for the juxtaposition of cold 
water and molten iron, separated by a film of metal 
a fraction of an inch in thickness, is, at first 
glance, rather startling. By their aid the life of 
the lining has been materially prolonged, and, more 
valuable still, the lines of the boshes are steadily 
preserved at something near their original contour, 
thus greatly assisting in maintaining uniform per- 
formance of furnace operations. The performance 
of the Edgar Thomson furnaces is a remarkable 
instance of this.”’ 





Mr. Porter closed by calling attention to the 
fact that smelting iron in America had been 





brought to its present state of development by 
a careful study of the daily operation of the fur- 
nace in the smallest detail. This paper was 
thoroughly discussed. 

The next paper, ‘‘ A New Direct Process for the 
Production of Pig and Refined Iron,” by Alexander 
Sattmann, Donawitz, Austria, was then read. The 
process may be described in general as one where 
gas is substituted for the usual solid fuel, 
and the process is divided into four phases. 
1. Heating the ore and the flux. 2. Reduction of 
the ore, and carburisation of the resulting iron 
sponge with reducing gas. 3. Melting the carbu- 
rised iron sponge by the direct combustion of solid 
fuel. 4. Separation of the slag from the resulting 
pig iron and refining with oxidising gases imme- 
diately after melting, thereby producing a more or 
less carburised metal. 

W. J. Keep followed with a paper entitled ‘‘ Sul- 
phur in Cast Iron,” the purport of which was to 
prove that the deleterious effects of sulphur were 
greatly overestimated, for only a small percentage 
can be made to remain in carbonised iron. 

The last paper was by W. C. Roberts-Austen, on 
‘** Advances in Pyrometry.” 

While the engineers were thus employed, the 
Aerial Congress was ‘‘ taking flyers,” that is, they 
were trying to see how near they could come tc this 
desirable and to be desired end. Mr. Octave 
Chanute presided with grace and dignity. In his 
opening address he sketched the various matters to 
be considered, such as the internal work of 
moving air, anemometry, aviation, supporting sur- 
faces in the air, air propellers, the screw propeller, 
motors, flying machines, materials of aeronautic 
engineering, forms of flying machines, behaviour of 
currents, and meteorological observations—points 
that were seriously and scientifically considered. 
No one present thought the problems nearly 
solved, but all had hopes of a solution in the future, 
and the praises of the investigators were sounded, 
the worthy president going one octave higher than 
the others. He thought one of the most important 
problems was that of equipoise, and three-fourths of 
the failures were due to a lack of equilibrium. 

The following extract from his remarks shows the 
progress of this science : 

‘* The conditions as to resistance, lifting power, 
propellers, and motors are now pretty wel] known, 
the speeds can be calculated with approximate 
accuracy, and while improvement can doubtless be 
achieved in the energy of the motor, in the effi- 
ciency of the screw, and especially in the form of 
the dirigible balloon to diminish the resistance, it 
may be affirmed with confidence that railway 
express train speeds cannot be attained with 
balloons of practicable dimensions. They may be 
used for war purposes or for exploration, but while 
we may say that the balloon problem is practically 
solved, we may also say that the solution does not 
promise to become a’ commercial success or to yield 
a large money reward to the inventors. 

‘* With artificial flying machines proper, should 
a practical one be developed, very much higher 
speeds may be expected. The pigeon flies at 
60 miles an hour, the swallow at 125, and the martin 
is said to flash through the air at something like 
200 miles an hour. Professor Langley has lately 
shown that, within certain limits, high speeds 
through the air will be more economical of power 
than low speeds, and recent advances in light steam 
engines seem to have reduced them to a less weight 
per horse-power than is generally thought to obtain 
with the motor arrangements of birds. It seemr, 
therefore, not unreasonable to entertain the hope 
that man may eventually achieve a mechanical 
success, if not a commercial one, in the attempt to 
compass a mode of transportation which will greatly 
exceed the speed of the present modes of transpor- 
tation. The meukealaal difficulties in obtaining 
safe support from so intangible a fluid as air are so 
great that men would long ago have given up the 
attempt if it had not been for the birds. But then, 
there are the birds, and some of them, at least the 
sailing birds, seem to be able to soar indefinitely 
upon the wind with no muscular effort whatever, so 
that the argument that man cannot hope to float his 
greater weight than theirs upon air would seem not 
to be well founded. But, as already stated, the 
mechanical difficulties are very great, and it is not 
surprising that they should have deterred many 
men competent to advance the solution of the pro- 
blem from considering it at all, and that it should 





mainly have been left in the hands of the non- 
imaginative and ill-informed inventors, who, with 
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imperfect knowledge of the elements of the 
problem, believe that success is to be achieved 
through a single happy thought.” 

Professor S. P. Langley presented a paper on the 
** Internal Work of Moving Air.’’ This paper gave 
the results of scientific observations of atmospheric 
phenomena, as the result of which the writer 
announced some discoveries of wavy or oscillatory 
movements of the upper air that were deemed very 
important by the assembled aeronauts. Carl E. 
Meyers, of New York, after hearing the paper 
read, announced that some years ago he had dis- 


Fig. 2. 


covered similar phenomena, and had since main-| 
tained what he called the ‘‘undulatory theory of | 


air movements.” 

A paper on ‘‘ Anemometry,” prepared by S. P. 
Ferguson, of Blue Hill Meteorological Observatory, 
was briefly sketched by the secretary of the Con- 
gress. It appropriately supplemented Professor 
Langley’s paper. ‘ 
Sibley College, Ithaca, New York, then briefly 
addressed the company on ‘Materials of Aero- 
nautic Engineering.” So far as the balloon was 
concerned, he said the problem of materials had 


Thurston, director of | 


been practically solved, but it was apparent that 
balloons in order to obtain a high degree of speed 
must be enormously large and costly. He said a 
flying machine of some kind that would be 
speedier and cheaper was desirable, and discussed 
various materials that might enter into the com- 
position of such machines to give them strength, 
and at the same time the requisite degree of light- 
ness. Among the other papers presented were : 
‘*The Elastic Fluid Turbine as a Motor,” by J. H. 
Dow, Cleveland ; ‘‘ Behaviour of Air Currents,” by 
George E. Curtis, of the Smithsonian Institution ; 
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and ‘‘Meteorologieal Observation,” by General 
Hazen, of the Weather Bureau at Washington. 

The American Institute of Architects held their 
annual session, and elected the following officers : 
President, Daniel H. Burnham ; first vice-presi- 
dent, George B. Post, of New York ; second vice- 
president, Levi G. Scofield, Cleveland ; secretary, 
Alfred Stone, Providence, R.I.; treasurer, S. A. 
Treat, Chicago ; board of directors, E. H. Kendall, 
New York; Cass Gilbert, St. Paul; Thomas 
Hastings, New York ; A. Page Brown, San Fran- 
cisco; C. F. Schweinfurth, Cleveland ; George A. 
Frederick, Baltimore; Jeremiah O’Rourke, New 
Jersey. 

The Congress on Architecture was opened by an 
address from Mr. Bonney, in which he paid 
tribute to the subject as a ‘‘supreme and all- 
embracing art,” because the other arts minister to 
it. In view of thé beautiful buildings erected 
at the Fair, this position seemed well taken. 

A brief address by President Kendall, of the 
American Institute, followed. Director of Works 
Burnham, of the World’s Fair, then entertained the 
audience with a paper on the organisation of the 
Exposition. The paper was in the form of a con- 
cise narrative of the organisation of the working 
forces of the Fair, including an account of the 
selection of the architects and the distribution of 
departments and authority among the men in 
charge of the general work, He also gave credit to 
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the different persons who contributed to the general 
plans of the Fair for the ideas presented by them. 
Incidentally Mr. Burnham paid a warm tribute to 
the memory of his old partner, Mr. Root, who died 
before the plans were matured. He could not 
believe that the plan of the Fair would have been 
better if Mr. Root had lived, he said, but it would 
have been modified and stamped with his own 
great individuality. Mr. Burnham also took occa- 
sion to give Miss Sophia G, Hayden full credit for 




















designing, unaided, the Women’s Building, showing 
that all questions raised upon that point were un- 
founded. 

The first paper offered was by Frederick Law 
Olmstead, the landscape artist of the Fair. It was 
entitled ‘‘The General Scheme and Plans of the 
World’s Columbian Exposition.” It was read by 
Alfred Stone, secretary of the Congress. 

In this paper Mr. Olmstead described how land- 
scape artists and architects had transformed the 
bleak and barren Jackson Park, which was a 
decidedly unlovely spot, into the beautiful Exposi- 
tion grounds, with their lagoon and wooded island. 
In the original design the wooded island was to 
have been a mass of foliage, as natural as possible 
in appearance and entirely free from buildings. In 
other words, it was to have been a foil to the arti- 
ficial grandeur of the great buildings; but the 
demand for more space became very pressing, and 
the Japanese temple was allowed to be placed on 
the island, and even that pretty structure spoiled 
the general effect. 

Mr. Olmstead called attention to the fact that 
the-first sketch of the plan of the Exposition was 
drawn by the late John Wellborn Root, and pro- 
vided for a great architectural court, with a body 
of water therein, this court to serve as an impres- 
sive and dignified entrance hall to the Exposition, 
and visitors arriving either by boat or ‘train were 





to pass through it. Each building was also to 
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have a water as well as a land front, and be 
accessible to boats. This ground plan was subse- 
quently modified, the proposed outer harbour was 
abandoned, and the peristyle and colonnade at the 
end of the east transept of the main court were in- 
troduced. 

The failure to carry out this original design, in 
the writer's opinion, detracted much from the 
artistic value of the Exposition, and added much to 
its cost. r. Olmstead criticised another feature of 
the Fair, and that was the presence of too great a 
number of small buildings in the spaces between 
the great structures. It would have been better, 
he said, if these spaces had been reserved, as 
originally intended, for landscape and floral effects. 

Chief W. H. Holcomb, of the Transportation 
Department of the Fair, read a paper on the 
use, for transportation, of the lagoons, of Lake 
Michigan, of the intramural railway, of the elevated 
railway, of the great trunk lines, of the terminal 
facilities, of the chair system, &c. Charles F. 
Foster followed with a paper describing the me- 
chanical power plant of the Fair, and R. H. Pierce, 
chief electrical engineer, devoted a paper to the 
electrical plant. 

The military section was also well attended, 
many men weil known on both sides of the Atlantic 
being present. Space prevents more than a glance 
at them and their deliberations. Among them 
may be noted General Nelson A. Miles, General 
A. W. Greely, General Holabird, Colonels Wilis- 
ton, Mercur, and Clows, Major Livermore, Cap- 
tains Capron, Blunt, Birnie, Heath, Michler, 
and a number of lieutenants of the United 
States Army, Captain W. T. Unge of the 
Swedish Army, and Captain Raphael Mallin of 
the Mexican Army. Captain Blunt read a paper 
on the modern infantry rifle, illustrated by models 
of the Mennlicher and the old Krag-Jorgensen 
guns. Captain Raphael Mallin, of Mexico, read 
a paper on a proposed infantry rifle which does 
away with metallic cartridge cases and decreases 
the shock of recoil. Captain La Garde illustrated 
the difference in effect between 45-calibre and 
30-calibre small arm projectileson human bones by 
showing the bones of cadavers which had been 
fired into for test purposes, and Captain W. T. 
Unge, of the Swedish artillery, read a paper on 
range and position finding. 

The papers presented on coast defence consisted 
of two from England and one from America. The 
latter was by Colonel H. L. Abbot, and related 
chiefly to harbour defence by mines and torpedoes. 
There is very little doubt that in case of a foreign 
war it would be found that we could offer a pretty 
stubborn, and the writer believes a most effective 
resistance. Colonel Abbot certainly has made a 
great advance in this subject, and the reporter's 
favourite simile of ships leisurely bombarding New 
York City from a safe distance will be an old wife’s 
fable. It is possible a ship might throw a shot or 
two, but she would be found among the relics of 
the past in a most remarkably short time. Colonel 
W. R. King followed with a paper showing pro- 
gress in controllable torpedoes operated from shore 
stations. Some sixteen different inventions in this 
line were described, including such well-known 
ones as the Sims-Edison, the Guy, the Patrick, and 
the Halp'n Savage. Professor James Mercur, of 
West Point, discussed ‘‘ Military Land Mines,” 
and a valuable paper on ‘‘ Range and Position 
Finding for Purposes of Gunnery” was read by 
W. O. Smith, of the firm of Elliott Brothers, of 
London. 

The following day this Congress considered 
‘© Intrenched Camps.” This subject was discussed 
by Captain F. N. Maude, of the Royal Engineers, 
and Lieutenant A. M. D’Armit, of the United 
States Engineers. ‘‘ The Transportation of Troops 
and Supplies’ was considered by General S. B. 
Holabird, U.S.A., and Colonel Olbrecht, of Swit- 
zerland. The last paper, however, was of more 
direct interest to engineers. ‘t was on ‘ Military 
Railways, Bridges, and Rolling Stock,” by Cap- 
tain C. G. Bate, Royal Engineers. 

The various styles of modern gun construction 
naturally followed, for if one man fortifies, another 
man must destroy. James A. Longridge, the 
English inventor of wire-wound guns, gave a 
history of wire-wound gun development, and 
argued in favour of his system as compared with 
others, or as compared with the gun built up of 
steel forgings. Captain Rogers Birnie, U.S.A., 
discussed the question in general, while Fleet 
Engineer George Quick, of the British Navy, pre- 


sented a paper advocating, amcng other things, the 
‘* outside screwed union” system of gun construc- 
tion, which admits of the gun’s being repaired easily. 
Then followed a paper by Lieutenant Sidney E. 
Stuart, U.S.A., on ‘‘ The Manufacture of Steel for 
Modern Guns and other Ordnance Purposes.” The 
author gave an excellent summary of the progress 
which has been made in the United States in the 
manufacture of guns, armour plate, and projectiles, 
and discussed the metallurgy of steel used in gun 
construction. 

A summary of the operations of the topographical 
and the signalling branches of the army was pre- 
sented, the most important being an interesting 
description of the signal corps of the United States 
Army by General A. W. Greely, chief signal 
officer. Three other papers by Lieutenant Jervey 
and Major W. R. Livermore, United States Engi- 
neers, and Von Usedom, Chief of the Royal 
Prussian Government Survey, described military 
surveying and map-making. Colonel Alfred A. 
Woodhull, of the Medical Department, U.S.A., 
discussed ‘‘The Sanitary Relations of Military 
Sites.” Dr. Paul Kohlstock described the mea- 
sures taken for the sanitary supervision of the 
Elbe basin during the cholera epidemic in Ham- 
burg in 1892, and gave numerous proofs of the 
fact that the spread of cholera is due almost wholly 
to the use of drinking water containing cholera 
bacilli. The other papers set for the session were 
‘‘Some Remarks on Aerial Warfare,” by Major J. 
D. Fullerton, Royal Engineers, and ‘*‘ Collection 
and Transmission of Intelligence in the Field,” by 
Colonel F. C. Beresford, of the same service. The 
‘*Modern Infantry Rifle,” by Captain Stanhope 
Blunt, one of the United States Board who adopted 
the Krag-Jorgensen gun for the United StatesArmy, 
was a most interesting paper, and carefully reviewed 
this subject. He claimed we have the best maga- 
zine rifle in the werld, and this conviction was 
shared by his hearers. 

Then came the paper by Lieutenant E. St. J. 
Greble on ‘‘ id Fire Guns,” followed by one 
from Captain ale Metcalfe on ‘‘ Projectiles ;” 
and two papers on ‘‘ Explosives” were presented, 
one by Lieutenant Willoughby Walke, and the 
other by Mr. W. R. Quinan, of Pinole, Cal. A 
mathematical discussion of the motion of the pro- 
jectile in its passage through the bore of the gun 
was contributed by Captain James M. Ingalls, who 
certainly is better qualified to speak on this subject 
than almost any other officer in the United States 
Army. 

(To be continued.) 





THE IRON AND STEEL INSTITUTE. 

In our last issue we gave an account of the first 
day’s sitting, on Tuesday, the 26th ult., of the recent 
Darlington meeting of the Iron and Steel Institute. 
On the members assembling again on Wednesday, 
the 27th ult., in the Hall of the Mechanics’ Insti- 
tute, the President, Mr. E. Windsor Richards, 
again occupied the chair. 


CARBON IN IRON. 


The first paper taken was a contribution by Pro- 
fessor A. Ledebur, of the Royal Mining Academy, 
Freiberg, on ‘‘ Carbon in Iron.” 

We intend publishing this paper in full shortly, 
and therefore proceed at once to the discussion. 

The discussion on Mr. Ledebur’s paper was com- 
menced by Mr. Snelus, who said that the subject 
was one of great importance, but the paper would 
require much longer study than he had been able 
to give to it in order to discuss it properly. The 
author had said that silicon forms a necessary con- 
stituent of grey pig iron, but only a brief period 
had elapsed since this important part played by 
the silicon in grey pig iron had been recognised— 
a recognition due to observations made partly by 
himself and partly by others. Professor Ledebur 
had also stated that he was able in 1879 to remark, 
in the second edition of his treatise on pig iron, 
that the presence of silicon in pig iron diminishes 
its capacity for taking up carbon, and, on the other 
hand, it is necessary for the formation of grey pig 
iron. Pig iron free from silicon remains white, 
even after slow cooling, and grey pig iron changes 
into white if its content of silicon o abstracted. 
From this the deduction followed directly that if 
molten white pig iron has the opportunity afforded 
it of taking up silicon, it will change into grey pig 
iron. The author stated that he thought this was 








the first express statement as to the true réle of 





silicon in grey pig iron, and as to the relations 
which exist between silicon and carbon in that 
metal. Seven years later his observations were 
completely confirmed by the experiments of Wood 
and of Turner. Mr. Snelus, however, puinted out 
that the action of silicon in relation to carbon had 
been often discussed before 1879, and about ten years 
previous to that time he had explained the action of 
silicon in separating carbon in the form of graphite 
from pig iron. It was to be regretted that the 
author was not acquainted with these facts, and he 
could only think that the Proceedings of the Insti- 
tute were not so widespread as he had imagined, 
and had not found theirway to Freiberg. The author 
held that there were four different modifications of 
carbon which could be readily distinguished from each 
other, the first being a graphitic form ; the second 
resembling graphite, called by the author temper- 
carbon ; the third, carbide carbon ; and the fourth, 
hardening carbon. Mr. Snelus was of opinion that 
the proofs were by no means satisfactory that these 
four conditions existed, and it would be well not to 
be too positive at present. The author had said it 
was a matter of common knowledge that manganese 
exerts an influence diametrically opposite to that 
of silicon and aluminium, and Mr. Snelus pointed 
out that if manganese were present the iron would 
take up more carbon, whilst if silicon were present 
the carbon would appear as graphite. If the iron 
were cooled slowly, the carbon was thrown out more 
rapidly ; if quickly, it was more likely to remain in 
solution. He was of opinion that more tests were 
required before the conclusion could be arrived at 
that the carbon found on fracture was anything 
more than graphitic carbon. 

Mr. Hadfield said the determination of the dif- 
ferent forms of carbon seemed to be of high im- 
portance to the metallurgist, as, if the problem 
could be solved, it would lead to a much better 
understanding of some of the difficulties now ex- 
perienced in the treatment of steel. During his 
recent trip to the United States, he found one of 
the large car-wheel makers was already devoting 
considerable attention to this question, and that he 
obtained beneficial results by carefully noting the 
variations in percentages of hardening carbon. It 
might not be generally known to members that 
Professor Ledebur had for many years been devot- 
ing himself to the consideration of this important 
question, and it was to be regretted that his valu- 
able contributions on this subject, which had ap- 
peared from time to time in ‘‘ Stahl und Eisen,” 
had been overlooked by the technical press here. 
Only recently this gentleman’s work was awarded 
by the Berlin Society for the Promotion of Scien- 
tific Investigation, a prize of 3000 marks and a 
silver medal. The Jnstitute was, therefore, very 
fortunate in getting this valuable contribution. 
With reference to Professor Ledebur’s remarks 
respecting the complications met with when in- 
vestigating the effect of silicon, Mr. Hadfield had 
put on the table two samples of steel, which con- 
tained .3 and .8 per cent. of carbon respectively, 
each with 2 per cent. of silicon. Both these 
samples would harden, and the one with high 
carbon intensely so. Professor Ledebur said pig 
iron free from silicon remained white even after 
cooling, and grey pig iron changed into white if its 
contents of silicon were abstracted. This, whilst 
true as regards pig iron, was not so as regards a 
malleable product, as in the samples just referred to. 
Both these samples contained quite as much silicon 
as would turn white into grey pig iron, and yet 
the steel samples hardened readily, and sufticiently 
toscratch glass. The same samples, minus carbon, 
would not have done so. The apparent anomaly 
was puzzling, as one would be inclined to think 
that in any case silicon would have exerted a modi- 
fying influence even in the steel, just as it did 
upon the combined carbon in pig iron, yet the 
reverse was the case. 

With reference to the use of the word ‘‘ temper- 
ing,” Mr. Hadfield inquired whether our ordinary 
word ‘‘ annealing ” would not be better here, and be 
less misunderstood? Certainly, annealing white 
iron, as in the malleable iron process, was some- 
what equivalent to a tempering process, such as in 
tool steel, but still there was a distinct difference, 
and it seemed to him the word ‘‘ tempering ” con- 
veyed a wrong interpretation. In any case, it only 
denoted partial softening, whereas in the annealing 
of malleable iron the hardness was entirely re- 
moved ; all knew the softness of malleable iron 
castings. Whilst dealing with this subject, it 
might be interesting to mention some samples of 
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American malleable iron castings that had come 
before the speaker and been analysed in his own 
laboratory : 
Cc. Gr. Si. 8S. P. Mn. Cu. As. 
Sample No.1 Trace 3.20 .20 .05 .19 .21 .02 .02 
ia at jy See Se 0c an mt 
Forged sample .. 2.10 

To his astonishment the results showed no less 
than 3.2 per cent. graphite, or more than in a large 
proportion of grey pig iron produced. Professor 
Ledebur spoke of this being a second modification 
of carbon and resembling graphite, but as far as 
Mr. Hadfield’s own results went, he could not see 
any difference as compared with the graphite 
separated during the analytical operations on ordi- 
nary pure Swedish or other pure grey pig iron. 
It would be very interesting to know if any others 
present had had similar experience. He was quite 
aware that considerable quantities of graphite 
were usually met with in English malleable cast- 
ings, but he had never heard of anything like this 
high percentage ; usually it was not more than 
half the figure above given. Notwithstanding 
the presence of so much graphite, this sample 
shown a fine-grain steel fracture, and it was fairly 
forgeable at a low heat. The forging operations 
showed that some graphite was removed or com- 
bined again with the steel, as the analysis only 
gave 2.1 per cent. Unfortunately he had not yet 
had a complete analysis of this particular sample, 
but would be glad to add it to the written discus- 
sion. Much still remains to be done in the new 
direction of analytical work opened out by Pro- 
fessor Ledebur, and, without doubt, this particular 
branch, along with accurate heat determination, 
would prove to be of the utmost importance to the 
metallurgist. 

Professor Roberts-Austen said that the Institute 
would be grateful to the author for having put in a 
coherent form facts that had been familiar to many 
for some time. The author had spoken of the 
effect of hardening carbon, and had explained its 
action in the hardening of steel. He had said a 
percentage of hardening carbon in the iron causes 
the hardness and brittleness to be increased with a 
rise in the percentage of hardening carbon, but 
diminishes again when the percentage passes 4 limit 
not yet accurately determined. This, the author 
said, explained the hardening of steel. The per- 
centage of the hardening carbon remaining in the 
steel is raised by sudden cooling, and the steel 
becomes hard and brittle. If the hardened steel is 
now heated to as low a temperature as 200 deg., 
there commences a partial, decomposition of the 
iron carbon alloy, with the formation of the iron 
carbide with the carbide carbon. The higher 
the temperature is raised, the more marked does 
this action becoms. Like the carbide formation 
in cooling iron, this is accompanied by an evolution 
of heat. The views held by M. Osmond and the 
speaker did not admit that the facts stated by the 
author explained the hardening effect. They might 
go towards explaining it, but were not free to fully 
do so. The speaker had before shown that at a 
temperature of 850 deg. Cent. there was a change 
due to the iron itself, and not due to carbon. The 
second point of change was due to the relation be- 
tween the carbon and iron, but this point ranged 
from 700 deg. Cent. to 500 deg. Cent. Between 
these two points the change was due to the com- 
bination of the iron and carbon, or to other 
materials in the iron. 

Mr. J. E. Stead, of Middlesbrough, said the paper 
was a valuable summary of the knowledge of the 
last few years on the subject. The author had re- 
ferred to the observations of Wood and Turner, 
and the speaker wished to say he was respon- 
sible for the chemical part of that paper, which 
was contained in the Journal of the Institute 
for 1885. It was common knowledge that if 
silicon were added to pig iron, carbon would be 
thrown out in graphitic form. The author had 
said that the second modification of carbon, 
which he named ‘‘ temper-carbon,” resembled 
graphite in some respects. The name was chosen 
by the author for the reason that this form of 
carbon was mainly formed during the prolonged 
heating of white pig iron, during the tempering 
process. In steel that had been heated to redness, 
and contained upwards of 1 per cent. of carbon, this 
form of carbon might also be observed. The speaker 
differed from the author in giving to this carbon a 
separate name, and held that what was called 
temper-carbon was simply graphitic carbon. There 
Was one test which was wanting to conclusively 





show this, and that test Mr. Hadfield had made. 
The characteristic graphitic mark on paper which 
was shown, was sufficient to prove that temper- 
carbon and graphite were the same thing. He 
thought that, on considering the work of Abel, 
Ledebur, and others, it would be admitted that 
carbon did form definite carbides in iron and steel, 
and therefore the homogeneous solution theory was 
untenable. The fact that the residue left on treat- 
ing soft steel by Abel’s reagent, or with ex- 
ceedingly dilute acid dissolved in strong hydro- 
chloric or sulphuric acid with the evolution of a 
carburetted hydrogen, was proof that it was not a 
mixture of iron and carbon, but was a true carbide. 
Mr. Stead proceeded to refer to the use of the 
microscope in the examination of steel, and said it 
would be a very valuable adjunct to the metal- 
lurgical laboratory. That he had become con- 
vinced of, and had established the system in his 
laboratory, but he found that he had not time 
to polish the specimens for etching by hand. It 
was an operation that took about three hours, and 
it might be well enough for professors who had 
plenty of time at their disposal, but it was not to 
be done as a matter of routine in a laboratory 
where tests were made for industrial purposes. 
Wishing, however, to obtain the advantages of 
microscopic examination, he had devised a small 
hand machine, and he now found that he could 
polish in a quarter of an hour a specimen which 
would formerly have taken three hours todo. This 
he thought would be of value to the analyst, and 
on a future occasion he would be glad to put the 
details of the machine before the Institute. Mr. 
Hadfield had referred to what appeared to be an 
anomaly, viz., that although 1 per cent. of 
silicon in pure iron caused the separation of 
graphite, the same silicon in 1 per cent. carbon 
steel did not have a similar effect. When fluid 
grey pig iron is suddenly chilled at the temperature 
at which 1 per cent. carbon and 1 per cent. 
silicon steel naturally becomes solid, no graphite 
is found, and all the carbon is found in the com- 
bined state, whereas, if allowed to solidify at lower 
temperature, graphite separates. It seems most 
probable that the deficiency of carbon in 1 per 
cent. carbon steel, compared with that in pig iron, 
causes its solidification to take place at a point 
considerably higher than that at which graphite can 
suddenly separate. The sudden unnatural chilling 
of the pig iron and the natural setting or solidifica- 
tion of the steel at about the same temperature, 
leave the carbon combined in both cases from one 
and the same cause. He advanced this as a pro- 
bable explanation, and if it is correct the apparent 
anomaly vanishes. 

Mr. T. Turner, of Mason College, said that the 
paper before the meeting was of considerable value, 
and though much of the matter it contained would 
be familiar to many of the members from the 
abstracts of Professor Ledebur’s work which had 
appeared in the Journal, this was the first occasion 
on which the facts had been collected together, 
and many of these observations were the result of 
Professor Ledebur’s own investigations. The paper 
treated a very difficult subject in a clear and lucid 
manner. Mr. Snelus had rightly pointed out that 
the fact that silicon, when present in cast iron, 
rendered the metal grey, had been discussed in the 
early days of the Institute; but the observation 
was even older than that, for Dr. Percy, writing in 
1864, stated that it ‘‘had long been observed, in 
the first instance by Sefstrém, that the carbon in 
grey iron, in which much silicon exists, say from 
2to 3 per cent., is wholly, or nearly so, in the 
graphitic state.”* In his earlier years Professor 
Ledebur was manager of an iron foundry, and his 
work oncast iron, from which a quétation had been 
made, was probably the best work on the sub- 
ject which had yet been published. Though Pro- 
fessor Ledebur might fairly claim to be the 
first to clearly and plainly state the result of the 
addition of silicon to white iron, it must also be 
conceded that the German founders did not take 
advantage of this knowledge until after the results 
of the experiments of Mr. Wood, who was assisted 
by Mr. Stead, and his (the speaker’s) own experi- 
ments had been communicated to this Institute in 
1885 and 1886. In regard to the remarks of Mr. 
Hadfield and Mr. Stead about temper carbon, there 
appeared to be a slight misunderstanding, as Pro- 
fessor Ledebur stated that temper carbon was a 





* “Tron and Steel,” page 131, 





variety of graphite, so that the observations of Mr, 
Hadfield tended to support, rather than to contro- 
vert, what was mentioned in the paper. In con- 
clusion, he (the speaker) would only add a word of 
support to what had fallen from Professor Roberts- 
Austen, for now there certainly did appear to be 
very strong evidence in support of the existence of 
carbide carbon in steel. 

Sir Lowthian Bell anticipated that Mr. Stead did 
not mean to say that carbon could not be separated 
from white iron otherwise than by silicon, and for 
his own part he believed the separation could be 
made without the admixture of any third material. 
In order to test this point, he had many years ago 
cast a block of white iron weighing 6 tons. On 
os this open, it was found to have been 
changed from white iron to grey iron. This was 
to be accounted for by the slow cooling of the mass 
having the effect of a squeezing-out action, which 
resulted in graphite carbon being deposited be- 
tween the crystals of the iron. 

Mr. H. Bauerman said that graphite was not 
necessarily largely crystalline, being often granular, 
yet having the characteristics of graphite. With 
regard to temper-carbon, it was a term used in 
Germany, and some confusion might arise from 
its translation into English. Carbide carbon 
occurs constantly in cement steel. He was very 
glad to hear what Mr. Stead had said about a 
practical machine being devised for polishing 
specimens, to prepare them for microscopic 
work, At present the student was dependent 
on the work of others, and had to rely on 
photographic representations of the surfaces. In 
order to get the best result from work of this 
kind, it was necessary that the investigator should 
do it for himself, so that he could absolutely see the 
operation, and gain the advantage only to be got 
from actual observation. When the polishing of 
specimens took so long a period, this was not pos- 
sible in many cases, but with Mr. Stead’s machine 
the difficulty would be removed. We should then 
have a larger body of observers directly engaged, 
and knowledge would be advanced. Mr. E. 
Riley had carried out experiments in which he had 
made a silicide of iron, containing 23 per cent. of 
silicon, but with only traces of carbon. The pieces 
of iron were, however, covered with graphite. 
Silicon would drive carbon out, so that it would 
appear on the surfaces of the metal in its graphitic 
form. He had made experiments to see how much 
carbon he could put into iron, and had found the 
limit to be 4? per cent., which was about equal to 
that contained in the very best steel. 


Toe MANUFACTURE OF WIRE. 


Mr. J. P. Bedson next read a paper on ‘‘ Iron 
and Steel Wire, and the Developments of its Manu- 
facture.” This was an excellent contribution, and 
was listened to with great interest by the members 
present. We shall print it in full shortly, and 
may, therefore, at once proceed to the discussion 
which followed. 

Mr. Bauerman was the first speaker, and referred 
to the point upon which the author had spoken, 
as to the rotting of wire in the galvanising process. 
The wire is unwound from the swifts or reels, and 
passed through a shallow bath of dilute hydro- 
chloric acid, and thence through a bath of 
molten zinc. It had been stated that wire 
treated in this» manner often gave trouble, 
as it would sometimes become rotten through 
weak acid being present in the wet coils as they 
lay on the swifts before winding off. Then, again, 
the wire would miss taking up the molten metal if 
the surface got dry anda thin film of oxide had 
formed. These and other reasons tended to spread 
the notion that all galvanised wire was exceed- 
ingly brittle and rotten, owing to the process it 
went through. In the paper a description was 
given of the invention of the author’s father, by 
which these difficulties were overcome, but Mr. 
Bauerman pointed out that it was of interest to 
remember that the rotting of wire was said to be 
due to the presence of hydrogen rather than acid. 
The speaker wished to state that Messrs. Bedson’s 
exhibit at the Chicago Exhibition was a very admir- 
able one. There was nothing else in the Exhibition 
like the collection of charcoal blooms shown by that 
firm. 

Mr. James Riley was struck by the absence of 
reference in the paper to open-hearth steel. That 
was the great source from which wire was made, 
and yet not a word was said about it. He did not 
know whether there was any spec‘al object in this 
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suppression. In following the author’s descrip- 
tions, he noticed the large number of processes 
that the wire had to go through in the hands of the 
wire-drawer, and he could not help thinking that 
possibly now and then failure of the material might 
be due in some measure to these processes, and 
not exclusively and invariably to faults in the steel, 
as steelmakers were always informed. 

Professor Turner remarked, in regard to the 
question of pickling, referred to by Mr. Bauer- 
man, and to the presence of hydrogen, that steel 
pens, which were made of a medium hard steel, 
when pickled can be broken readily in the fingers, 
they are so brittle, but having been heated and 
allowed to cool, this excessive brittleness disap- 
peared. Professor Ledebur had attributed this 
quality of brittleness to hydrogen, which was driven 
off by the heat. Professor Roberts-Austen said that 
if steel were put into acid and then heated, there 
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was no doubt that hydrogen was got out, the quan- 
tity being four times the volume of the metal. _ 
In replying to the discussion, Mr. Bedson said 
there was no doubt hydrogen was taken up by 
iron, and cleaning the wire was really half the 
battle in manufacture. Mr. Riley had called him 
to account for mentioning basic as against ‘acid 
steel. Mr. Bedson stated that the use of Bessemer 
steel gradually grew to very large proportions up to 
1884, when it received a very rude check, from 
which it had never recovered, by the introduction 
of basic Bessemer steel. If ever there was a new 
system which revolutionised a trade, it was, the 
author said, the introduction of basic metal for 
the wire trade ; and further, if ever there was an old 
adage which had had the lie given to it, it was that 
one could not make a silk purse out of a sow’s ear. 
The author wished to make himself more clear on 
this point, and added that in the days of puddled 
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iron he could take any of the common ores, which 
were made into pig for puddling for wire purposes, 
and nothing but the poorest results were obtainable ; 
indeed, the wire rods would hardly stand drawing. 
Even with the highest quality of cold-blast metw] 
the results were poor in comparison to those now 
obtained from basic metal at only half the cost. 
In fact now in basic metal these very same 
common, ores gave the finest drawing material 
which was ever known, and which can only be 
approached by the highest class of charcoal Bes- 
semer metal, as made in Sweden. It was for 
these reasons that he had felt called upon to 
mention the basic process ; otherwise he had tried 
to avoid reference to any special forms of manufac- 
ture ; this reference was, however, forced upon 
him by the circumstances of the case. What Pro- 
fessor Turner had said about pens reminded him of 
some galvanised bolts he had once had to inspect. 
These had broken off at the head when tested with 
a very slight blow, and the manufacturers were in 
some concern to know what to do. He himself 
felt no hesitation about the matter, as he knew 
how to remedy the defect, and advised the con- 
structors to heat the bolts just below redness. 
This was done, and they all passed. He was glad 
to say, however, that since the introduction of soft 
steel they could not very readily spoil the material. 
With high carbon steel it was different, and the 
acid used with the stronger steels was so dilute 
that it could be drunk. He had seen needles dipped 
into weak acid, and taken up immediately, but the 
effect was such that when dropped they would 
snap. 
. Sree, PLatE MANUFACTURE. 

A paper by Mr. William Muirhead, of Mother- 
well, entitled ‘‘ Suggested Improvements in Con- 
nection with the Manufacture of Steel Plates,” was 
next read. This paper was remarkable from the 
fact that no one appeared to understand it, although 
all the speakers, except the President, thought that 
they did. Mr. Jeremiah Head, although an old 
plate-roller, quite failed to grasp the meaning of the 
author’s descriptions, or even of the diagrams on 
the wall. Mr. James Riley, who has also had 
some experience in plate-rolling, was, according to 
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PULLEY-MOULDING MACHINE AT THE WORLD'S COLUMBIAN EXPOSITION. 
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the author, in a similar state of ignorance ; whilst : | 
Mr. Wailes must, we fear, be included in the same 
category. Another remarkable circumstance about 
this paper was that nearly every one appeared to 
have tried these now ‘“‘ suggested improvements” 
at some very early period of their career. Indeed, 
one speaker went so far back as fifty years, when 
he had assisted in putting the suggested improve- 
ments into practice, ‘‘as a boy.” Of course these 
statements must be discounted by the fact that the 
paper was beyond the comprehension of the meet- 
ing. Mr. Muirhead, who is a practical steelmaker 
and plate-roller, deserves, however, all commenda- 
tion for his efforts to advance the industry in 
which he is engaged, and in spite of some difficulty 
in following his reasoning at times, the paper is a 
suggestive one, and might be read with advantage 
by many of those who knew all these things even 
in ‘‘ their earliest youth.” 

The President, in inviting discussion on this 
paper, said that he was afraid Mr. Muirhead only 
saw one side of the question, and though the 
advantages of his suggestions might be apparent 
to him, there were counterbalancing features which 
would also be apparent to others. f 

Mr. James Riley said that the paper was worthy 
of the author, who observed a great deal and 1 
applied his mind to what he observed. Mr. Riley 
regretted, however, that the author’s powers of 
observation had not carried him a little further. 

The new features he described in his paper were in 

use at Newton many years ago. The engine for 

working the mill was made in 1878, and the prin- 
ciple was used first for rails and afterwards for 
angles and other sections. Direct driving was 
here used ; there being no gearing, and that had 
been in operation for fifteen or sixteen years. 
Mr. Muirhead had seen the Newton Works 
four or five times, and could hardly have failed to 
observe this. With regard to rolling plates direct, 
the method had an attractiveness, it could not 
be doubted ; indeed, it had been discussed several 
times before the Institute. Steelmakers had not, 
however, taken to slabbing with their eyes closed ; 
Mr. Muirhead had referred to the advantages, but 
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had failed to grasp the disadvantages. The author 
had said that six or eight sizes of ingot moulds 
would be sufficient, but Mr. Riley maintained that 
those who know the different sizes of plates required 
would be aware this was not the case. Neither 
did the speaker agree that the proportion of scrap 
would be reduced; his own conviction was that 
the reverse effect would be obtained. The varia- 
tion in quality had also to be considered. If they 
could get one skilled man at one furnace, it would 
be possible to use the direct process, and it has 
been followed in the United States with success, 
but that success was due to the difference in manu- 
facturing steel ; a necessary difference, owing to 
the different conditions in force in America. Mr. 
Riley would point out also that in the case of break- 
ages it would be a more serious matter. Years ago 
the speaker had rolled plates with the initial heat 
of the steel as taken from the furnace, no heating 
furnice being used, but the risk of accident was too 
great to allow him to follow up the plan, and he 
thought the author would be landed in a great 
many complications if he attempted it. In doing 
work on the ingot there was no aCvantage to be 
obtained after a certain necessary amount of work 
had been done. There was no doubt about the 
benefit of large ingots, and he would hesitate many 
times before he would go back to the cumbersome 
methods of former days. 

Mr. Davis, who rose at the invitation of the 
President, said that Mr. Riley had gone round the 
whole subject, and left very little for any one else 
to say. He expressed the opinion, however, that 
to adopt the author’s suggestions would be going 
backwards, and the scrap he was sure would rise 
from 24 cwt, to 30 cwt. per ton. 

Mr. Wailes said that the — seemed simply 
a suggestion to cog and roll at higher speeds, 
the process being the same except heating the 
slab after it leaves the shears. He would suggest 
to the author to study the American system 
of three high mills rolling the ingot direct, 
which was the very quickest he was acquainted 
with. The basic open-hearth ingot gave better 
opportunity of direct rolling, on account of the 
more trustworthy nature of that metal. 

Mr. Snelus said that he and the late Mr. E. Wil- 
liams had made experiments, and had spent many 
weeks in a mill trying rolling after the manner 
suggested by the author. They had come to the 
conclusion that it was not a satisfactory way of 
making plates. He agreed with Mr. Riley, and 
imagined there was not much improvement to be 
made on procedure with a good cogging mill followed 
by a good train of rolls. He referred to the visit paid 
the day before by members to the Weardale Com- 
pany’s works at Tudhoe. There, he said, the rolling 
was too slow. With quicker rolling the finish was 
better, the surface scale being more easily thrown 
off ata high speed. He was laying down in Cumber- 
land a mill to run at high speed, and he thought 
this would be worthy of a visit from any one 
interested in these matters. The mill was not 
quite finished yet, but would be shortly. The 
author had referred to the fact that in cogging the 
end of the ingot became concave, and that danger 
was to be apprehended from laminations on the 
ends or edges of finished plates, caused by the 
inward angle or concavity which forms on both 
ends of the slab. The necessity for the removal of 
these laminations at the guillotine causes a very 
heavy percentage of scrap. The opposite condition 
occurs in slab hammering ; a convexity forming on 
both ends of the slab, and much less scrap was there- 
fore made. The author had claimed that the lighter 
ingots he was advocating would not be so liable to 
lamination, and he had further stated that cogging, 
as at present carried on, with its consequent re- 
heating, was a cumbersome—almost an ugly — 
operation, and from the arguments he had endea- 
voured to adduce, an unnecessary one. He had 
referred to ingots having convex ends, and Mr. 
Snelus said it was perfectly possible to cast them in 
this way, although the author had suggested that 
it caused complication. Mr. Snelus had cast ingots 
with concave bottoms to the moulds, which gave, of 
course, a convex end, and thus avoided cutting off 
so much of the end as the members had seen done 
on the previous day at Tudhoe. 

Mr. Jeremiah Head was the next speaker, and 
said that the author's ‘‘improvements” might be 
described as an advance backwards. Many years 
ago he had rolled plates direct from the ingot, but 
he had found the waste too great. Mr. Head pro- 
ceeded to make some further remarks on the paper, 








but as he had not been more fortunate than many 
others present in grasping the author’s meaning, it 
is not, perhaps, necessary that we should further 
refer to them. 

Mr. Hollis said that until the cogging mill was 
introduced at Tudhoe they had forty sizes of 
moulds, but by cogging these had been reduced to 
three. This had led to a saving of 6000/. a year. 
Unti! the cogging mill was introduced, they had 
rolled the whole plate from the ingot. With regard 
to the speed at which the rolls were driven, it was 
practically the same as that of the engine. 

Mr. Beard said that the method suggested by 
the author was not novel, and that it had been 
followed with iron plate rolling fifty years ago— 
rolling from the slab, of course, instead of from the 
ingot. 

At this point the meeting was adjourned, the 
time for catching the trains for the excursion being 
almost reached. On the following day, on the 
discussion being renewed, Mr. Head read passages 
from the paper in justification of the view he had 
taken on the previous day; and Mr. James Riley 
added a few words to his remarks of the day 
before, pointing out the range of work that was 
given with a cogging mill, as compared to that sug- 
gested by the author. 

Mr. Lambert wished to view the subject from an 
engineer’s standpoint. Mr. James Riley had re- 
marked that the great bugbear of the plate-roller 
was breakdown of machinery. This would be so 
increased by the proposed method of the author 
that it would be fatal to direct rolling. The 
speaker would suggest, however, that high speed 
might be attained without putting too sudden a 
stress onto the engine. He would suggest a steam 
by-pass, which would allow the engines to creep 
until the ingot was between the rolls, when the 
peripheral speed could be increased 50 per cent. 
In rolling, the torsional stress was not increased if 
the rolls could get over the bite, and were started 
going. With gear the torsional effect was in- 
creased, and it would be desirable to drive direct 
when possible. 

In replying to the discussion, Mr. Muirhead said 
that there was no comparison between the Newton 
and Lanarkshire methods. Mr. Riley had three en- 
gines, and the cogging rolls were geared ; he had one 
engine, driving direct. Mr. Riley here interposed 
that in his remarks he had distinctly stated that 
reference was made to fourteen years ago. The 
speaker said he did not agree that more scrap would 
be made with his method ; in fact, there would be 
no scrap at all. Mr. Wailes said it was impossible 
that the ingot would stand the work ; the speaker 
was very glad to hear that, because he had rolled 
an ingot in the way he proposed, and it had stood 
the work. The author, in the course of further 
remarks, intimated that various speakers had failed 
to understand his paper, among them Messrs. Riley, 
Head, Davis, Snelus, and Hollis. 

The President, in proposing a vote of thanks to 
the author, said that he likewise had not under- 
stood the paper, but he was sure that the meeting 
had been very much entertained, if it had not been 
instructed. He thought, perhaps, the failure of 
members to grasp the author’s meaning was due to 
some confusion in terms. That, perhaps, could be 
set right. There was one point, however, on which 
he was at one with the author, which was the ad- 
visability of running rolls at greater speed, so as to 
work the ingot when hot. 


SAMPLING OF IRON ORE. 


A paper by Mr. T. Clarkson, on ‘* The Sampling 
of Iron Ore,” was next read in abstract by the 
author. The main object of this paper was to in- 
troduce to the meeting a machine which the author 
had devised for cutting out a fair sample of ore 
from a mass. This is by no means an easy task. 
At the recent meeting of the Institution of 
Mechanical Engineers held in this district it was 
explained how it had been contrived to get a 
fair sample of grain from the large silos in 
which it was stored, and for this purpose a 
pipe was placed in the middle of the silo, 
perforated at intervals, and the grain that fell 
down this pipe was accepted as an average of the 
whole. This, however, is not sufficient in sampling 
ore, and Mr. Clarkson showed by his diagrams that 
the central pipe, and also the curved pipe, had been 
tried, but had failed to give a fair average. The 
Americans introduced a cutting-off apparatus, but 
this was geometrically shown to be also not accurate. 
Mr. Clarkson ultimately hit on the device of intro- 








ducing the ore into the ore-separating machine in 
an annular stream, and then causing the receptacle 
in which it fell to revolve. In this way a proper 
portion of material would be taken from all parts 
of the mass. We shall illustrate this machine 
shortly. It was shown by the author in opera- 
tion, and its accuracy was tested by the exact 
proportion of material for which the machine 
was graded being extracted from the whole. A 
valuable application of the principle from a com- 
mercial point of view was a small hand machine 
which the author had devised for supplying a 
number of bottles with an equal amount of material 
of a uniform description. The labour that would 
be saved in many industries by the use of this 
machine is really surprising. For mixing drugs on 
a wholesale scale we should imagine it would have 
a wide application. 

In the discussion which followed, Mr. Snelus said 
he had had an opportunity of seeing this machine 
in work, and testing it at leisure, and he would 
bear testimony to the great advantages to be 
obtained by its use. The difficulty in applying it 
on a practical scale with regard to ore would, how- 
ever, arise from the fact that iron ore was gene- 
rally contained in several bunkers, and it would 
be difficult to know, therefore, whether the con- 
tents of one was a fair average representative of the 
others, 

Wrovent Iron 1n Invi. 


A paper by Professor Thomas Turner, on the 
production of iron in small blast furnaces in India, 
was taken as read, the time to catch the train for 
Consett having arrived. This paper, we under- 
stand, will be open for discussion at the spring 
meeting of the Institution. The subject is one of 
considerable interest, and as members will have 
every opportunity of reading the paper, which we 
propose publishing in full shortly, if discussion be 
allowed it should be of a satisfactory nature. 


Coat WAsHING. 


On the afternoon of Wednesday, the 27th ult., 
the principal excursion was to the Randolph Pit of 
the North Bitchburn Coal Company. The chief 
point of attraction here was the plant being erected 
for the washing and separation of coal on the Luhrig 
system. A paper on this subject had been contri- 
buted by Mr. James I’Anson (to whom, it may be 
added, so much of the success of the meeting was 
due, on account of his exertions as local secretary). 
This paper was taken as read, and served as an 
admirable guide to those who inspected the machi- 
nery. In our issue of February 13, 1891 (vol. li., 
page 184), we gave full description and illustrations 
of coal-washing plant on the Luhrig system, and we 
need not, therefore, repeat the particulars. Mr. 
l’Anson was present to explain the action of the 
machinery. The installation is the first that has 
been put up in the district, although the system 
has been in operation some time at the Mother- 
well and Bardyke pits of Messrs. Merry and 
Cunninghame with success. There are 200 plants 
at work on this system on the continent of Europe. 
At the Randolph Pit, which the members visited, 
the installation was not quite complete, but was 
sufficiently so to clearly show, by the aid of 
Mr. I’Anson’s explanations, the process of work- 
ing. It may be stated that this plant will per- 
form the operations of washing and grading of 
coal ; in fact, it substitutes an automatic process 
for the whole operation at bank, except hand pick- 
ing of the large coal. The cost of labour is 
naturally reduced, and at the Randolph Pit Mr, 
I’Anson states that it does not exceed 3d. per ton 
all round, including both the washing and the dry 
separation process. The plant has a capacity of 
1500 tons per day of 10 hours on the basis of a 
coal containing 23 per cent. of ash. Ash contained 
in washed coal of ;'; to si; not to exceed 6 per 
cent. The rubbish or dirt, which has been 
washed out, is guaranteed not to contain more than 
2 per cent. of fine coal. The cost of labour is 
guaranteed not to exceed jd. per ton of coal 
handled, including labour in hand picking, sorting, 
washing, and loading into trucks. It will be seen 
from what we have stated that the guarantee is 
within the figures quoted as possible by the system, 
as might naturally be expected. One of the most 
notable features in the use of the Luhrig appa- 
ratus is the additional value given to the nuts, 
which are delivered in a state that cannot be ob- 
tained by the ordinary methods. After visiting the 
Randolph Pit, the members were taken by coach 
and train to the Darlington Steel Works. 
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THE DARLINGTON STEEL AND Iron Works. 


Here they had an opportunity of seeing many of 
the processes of steel production. The present 
plant of these works consists of seven cupolas, two 
Bessemer acid converters, six rolling mills, one of 
34 in., one of 24in., one of 16in., and three of 
12in. The land occupied by the works is about 
68 acres, and there are seventy engines, supplied 
with steam by thirty-seven boilers. The annual 
aggregate output capacity of the works is 100,000 
tons of finished material in iron and steel. The 
weekly productive capacity of ingots is 1750 tons ; 
of heavy rails, 1500 tons; of steel sleepers or 
girders, 1300 tons ; whilst colliery and plantation 
rails, fishplates, bars, &c., may amount to 750 tons. 
Mr. Hugh Bellis the chairman of the company, 
and Mr. Alfred Bowen the engineer. About 900 
men are employed, and 50,000/. a year is paid in 
wages. According to ‘‘ Local Notes,” written by 
Mr. James I’Anson as a guide for members at the 
meeting, these were the first rolling mills estab- 
lished in the district. The date was about 1857, 
and the founder was the late William Barning- 
ham. 
(To be continued.) 





THE TOWER BRIDGE. 
(Continued from page 382.) 

We now pass to another part of the work, 
namely, the columns of the towers. The illustra- 
tions on our two-page plate refer to the Middle- 
sex piers, which, however, are substantially the 
same as those of the Surrey side. Fig. 61 shows 
the diaphragms at the top of the columns, and 
Fig. 62 is a cross-section of the same. Fig. 63 
is a cross-section of the columns at the attachment 
of the landing girders. Fig. 64 is a section of 
the bottom of the column, and Fig. 65 an eleva- 
tion of the T-bars in the centre of each plate, and 
Fig. 67 a sectional plan through the base ; Fig. 66 
a sectional elevation of the base of column. In 
Figs. 68 to 73 are shown the iron and _ steel 
superstructure of the Middlesex pier, the Surrey 
pier being of similar construction. Fig. 68 is an 
elevation looking from the fixed span side, that is 
to say, with one’s back to the shore. It will, of 
course, be understood that the masonry comes 
over and hides all the metal skeleton. Fig. 69 is 
a side elevation, and Fig. 70 a front elevation, 
looking from the bascule, or from a vessel in the 
main channel. Fig. 71 is a plan of the top land- 
ing, and Fig. 72 the middle and first landings. 
Fig. 73 shows the roof girders. We may pass 
over the metal work in the roofing of the towers as 
not possessing features requiring to be put on 
record, and the same may be said of the details of 
the girders, flooring, and staircases in the towers. 
The ties forming the vertical wind bracing were 
put in such a manner that when the bridge was 
fully loaded with its deadweight all over, each tie 
had an initial strain corresponding to 3$ tons per 
square inch of section. 


(To be continued.) 





90-IN. GUN LATHE. 

We illustrate on page 407 a massive lathe de- 
signed and built by the Niles Tool Works Company, 
Hamilton, Ohio, for boring and turning steel ingots 
used in the construction of heavy ordnance for the 
United States Government, and now exhibited at 
Chicago. 

The general dimensions of this machine are as fol- 
lows: Actual swing over the ways, 91 in.; swing over 
the carriage, 70in. The bed is 60 ft. 6in. long, 
taking between centres 45 ft., arranged with triple- 
shear tied together by a continuous web and with 
heavy cross-girts. The weight of the bed alone, 60 ft. 
6 in. long, is 110,000 lb. 

The main spindle is a steel forging, with front bear- 
ing 16 in. in diameter, 24 in. long. The service this 
tool is required to doin boring ingots imposes very 
unusual strains on the spindle, and in order to take up 
the thrust, the spindle is provided with seven thrust 
collars, enabling it to withstand an end pressure of 
200,000 lb. The area of the collars are sufficient to 
reduce the pressure to 5001b. per square inch. The 
lathe is powerfully geared to stand this heavy duty. 
The driving cone has five steps for a 6-in. belt, and is 
so geared that there are twenty changes of speed to the 
faceplate. All the gearing of the headstock is steel, 
castings or forgings, cut from the solid, of heavy pitch 
and great strength in all directions. The carriage 
is of massive proportions, clamped its total length on 
the outside of the bed, and by two clamps on the 





inside of the bed, equal in length to the width of 
the bridge of the carriage, and is provided with taper 
gibs for adjustments. The carriage carries two sub- 
stantial tool posts, one in front, with compound move- 
ment, and one in the rear. 

It is traversed for feed and quick movement by 
three separate and independent movements, one move- 
ment being by means of the lead screw, which is 64 in. 
in diameter, one continuous forging 60 ft. 6 in. long. 
This screw is placed in the centre of the bed in a 
groove pital for the purpose, and arranged with 
coverings to protect it from dirt and chips. The 
thrust in the lead screw is provided for in a manner 
similar to the spindle by means of thrust collars. The 
bronze feed-nut engaging with the lead screw in the 
carriage is 36 in. long, very accurately fitted, and the 
weight of this nut alone is 1200 1b. Provision is also 
made for moving the carriage independently of the 
lead-screw and rod gears bya shaft driven from an 
page ype countershaft, giving a quick traverse 
to the carriage of 10 ft. per minute. A safety 
device is provided, making it impossible to throw 
the quick-traversing gears into engagement at the 
same time with the feed-nut on the lead screw. The 
tailstock is secured to the bed by four bolts, engaging 
with a T-slot in the bed, and it is traversed on the 
bed by aratchet lever operating a pinion gearing into a 
rack on the bed. The lathe is provided with steady-rests 
having ring bearings for sustaining heavy work. The 
large one will take 60 in. in diameter, the load being 
sustained by a ring bearing having over 1200 square 
inches of projected area. The lathe has sufficient 
strength and stiffness to carry a load between centres 
weighing about 60 tons, and to perform the necessary 
cutting operations. In the steady-rests shafts or ingots 
weighing over 200 tons can be operated upon success- 
fully. The gross weight of the lathe complete is 
130 tons. 





TIPPING BOXES FOR DEPOSITING CON- 
CRETE SACKS AT LA GUAIRA BREAK- 
WATER. 

Mr. A. E, Carey, in a paper read before the Inter- 
national Maritime Congress and reproduced in a recent 
issue (page 314 ante), referred to a useful form of 
depositor used by him in laying the immense concrete 
sacks of which the lower part of La Guaira Break- 
water is constructed. We give on pages 410 and 411 
illustrations of the tipping box or depositor. They 
were constructed by Messrs. Stothert and Pitt, 
Limited, Bath. The engravings on page 410 show the 
form adopted in the earlier stages of the work, while 
Figs. 3 to 6 illustrated a type used later. The prin- 
ciple will be readily understood from the illustrations. 
The appliance consists of an open rectangular box, 
one side of which swings on trunnions so as to form a 
door. The box is supported by curved rockers resting 
on an underframe, carried by a series of small wheels 
running on rails placed on the pier. The centres of 
gravity respectively of the full and empty box are so 
adjusted that when the box is filled with a 72-ton 
sack of concrete there is a tendency to upset the box 
relatively to the underframe, and when the box is 
empty the tendency is to rock back to its original 
position. The rocking motion is prevented, during 
the process of filling and traversing the loaded box, 
by a series of hooks which engage with the lower 
flange of the back girder of the superstructure ; and in 
order to prevent the door swinging open with the 
pressure of the bag, there is a system of hooks which 
project up through the curved lip in the front of the 
box. The under-carriage is provided with travelling 
gear worked by worm and wheel, by which the whole 
machine can be moved forward. 

The box, as shown on the engravings, consists of a 
strongly braced lattice frame resting on rolled }- 
girders, the box itself being lined with timber, the 
sides with 24-in. elm, and the bottom with 2-in. teak. 
The rockers are made of curved bulb tees, and the 
under-carriage is also built up of rolled sections, and 
runs on eighteen wheels 12 in. in diameter. The lip 
over which the bag rolls is formed by a curved plate 
stiffened by teak packing-pieces, fitted in between the 
lip and the front girder. The door of the box is 
stiffened by trussing both top and bottom, there being 
a very considerable bending moment at the time of 
starting to deposit the bag. Guides are fitted to keep 
the rockers from getting out of position, and timber 
buffers are fitted to the front of the under-carriage 
to check the rocking motion at the end of the 
travel. Considerable care had to be exercised in 
working out the details, as every precaution had to be 
taken to insure that the bag should not be torn. All 
the sharp arrises of wood and metal that could pos- 
sibly come in contact with the bag had to be rounded 
off, and the catch gear, worked by a handle at the 
back of the machine, had to be so designed that the 
front hooks which secure the door would be housed 
well below the lip at the moment the rolling com- 
menced. In the box shown in the engraving the pre 
caution was taken of providing two small ratchet lift- 
ing jacks fitted into the bottom of the frame, so that, 





if necessary, a stert could be given to the box, and 
pulleys were placed in such a position that the box 
could be = back again by a rope, if required. 

In the later box, shown by Figs. 3 to 6, some slight 
modifications were introduced, the door being stiffened 
by H-beams instead of trussing, and the travelling 
motion being actuated by ratchets. The handle gear 
for working the catches was also slightly modified, as 
will be seen by a comparison of the illustrations. 
This depositor measured 32 ft. long at the back and 
32 ft. 6 in. at the door, 6 ft. 6 in. wide at the bottom, 
and 7 ft. 6 in. at the top, the depth being 4 ft. 9 in. 
The method of construction and the dimensions of the 
various beams, angles, plates, and brackets forming 
the underframe and body of the depositor are given on 
the illustrations, so that it is not necessary to refer at 
length to these. The door has pivots 2} in. in diameter, 
with strong forged ends riveted to the top angle on the 
ends of the body. These pivots work in easy bearings 
bored out of solid forgings riveted to the end angles of 
the door, with caps at the bearings. The outer ends of 
the pivots have a —— collar tightly screwed on 
and pinned through. The door is secured by four rect- 
angular bolts 24 in. by 14 in., and having 2 in. pro- 
jection above the floorplate. The bolts are worked 
by wipers, and have gun-metal rubbing-pieces. These 
bolts are raised and lowered not less than 2} in. by the 
direct action of a lever at the back, working the four 
wipers simultaneously by means of a through-going 
shaft 2§ in. in diameter, and segmental bevel gear. 
The two outer ends of the shafts have tail pieces or 
cams for the immediate lowering of the bolts should 
the depositor go forward without this first being done. 
The bolts always remain down till raised by the back 
lever. The body is held in place by two strong 
wrought-iron hook catches placed so as to secure the 
longitudinal close to the rockers at the ends of a 2-in. 
shaft working in wrought-iron brackets, and actuated 
by the tipping lever in the centre. The lever for work- 
ing the door bolts is retained by a drop link, and has a 
stud fixed on the side of it, toform a locking arrange- 
ment to prevent the tipping lever being used first. 
Both types of depositors carry about 75 tons of con- 
crete, 





LAISSLE’S PULLEY-MOULDING 
MACHINERY. 

THE special feature of the pulley-moulding ma- 
chinery of Messrs. Laissle and Co., Oberkochen, 
Wurtemburg, illustrated on page 415, is that it 
moulds whole or split pulleys of any diameter or 
width, with one or more sets of straight or curved arms. 
The machinery, patented in England in March, 1889, 
is exhibited at Chicago. To attain the object in view, 
the frame of the machinery consists of an upper and 
a lower part bolted together. In the upper part are 
a number of concentric rings, fitting pretty closely 
within one another, each ring representing the half 
mould of the rim of a pulley of corresponding diameter. 
These rings are the patterns. The respective pattern 
is raised, ”. half of the width of the required pulley, 
into the half mould box. A pattern of the half boss 
and arms having then been placed within the ring in 
the mould box, the moulding is effected in the usual 
manner; the box is then removed, the other half 
moulded, the two halves are fitted together, and the 
casting can begin. The details will better be under- 
stood if we take a definite case. 

Supposing we have to moulda pulley of 600 milli- 
metres diameter, 120 millimetres width, 60 millimetres 
bore, with five straight arms. These dimensions cor- 
em to 23.6 in., 4.7in., and 2.4in. The first thing to 
be done is to move the three ring carriers 16 (Fig. 1) into 
the position of the ring 3, of 600 millimetres diameter. 
By turning the handwheel 25, the plane disc 46, with 
spiral grooves 44, will be rotated by means of the bevel 
gearing 21, the latter engaging with a set of teeth 
screwed to the disc 46. The extended ends of the ring 
carrier screws 17 (Fig. 2) enter into the grooves 44. 
These screws being rigidly connected with the carriers 
16, the latter move likewise, and slide in the slots of 
the three-armed piece 18 (Fig. 1) towards the circum- 
ference or towards the centre of the disc. Simul- 
taneously the upper end of the carrier 16 is pushed, in 
its dovetailed slot, from the one ring 3 to another. The 
spiral grooves 44 cause the carriers 16 to follow one 
another in a spiral line. They can, therefore, be 
centred by adjusting the screws 17. The handwheel 
25 is turned until the scale bar 34 (Fig. 2), on which 
the diameters of all the rings belonging to one set are 
marked, is brought to the required position, that is, 
until the division 600 millimetres becomes visible. The 
scale bar, of pentagonal section, is fixed toone of the 
carriers 16. The ratchet wheel 22 and pawl 23 hold 
the handwheel securely. 

In order now to raise the pattern ring to the height 
corresponding to the width of the pulley, the screw 
clamp 33 is loosened, and the wheel 41, shaft 30, and 
pinion 29 are rotated, so that the toothed rack 28, 
cylinder 26, carrier aes 18 resting on it, and the 
carriers are raised until the scale-bar 34 reaches the 
respective division 120 on the vertical scale 35. We 
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have wlready explained that each mould consists of 
an upper and a lower half, each of half the required 
width. The ring 3 is therefore raised through half 
the distance only which the scale indicates. The 
carriers 16 had previously been adjusted to the diameter 
600 ; the ring will thus, also, have been raised, and can 
now be secured by clamping the wheel 41 by means of 
the screw 33, which passes through a segmental slot in 
32, fixed to the frame 1. This being done, the central 
boss 13 and arms 14, straight or curved, are placed on 
the central pin 38. Boss and arms are separate, so 
that the boss may be adapted to the bore. If the 
pattern is intended for split pulleys, the boss is pro- 
vided with flanges. 

The machine being thus prepared, a mould box 10 
of suitable dimensions, having three lugs, is mounted 
on the studs 5 (Figs. 1, 3, and 5). fn the case of 
smaller pulleys, a special box frame or support 12 is 
employed, resting on the studs 5, whilst the smaller 
mould box is held by the special studs 5a. The box is 
now charged with sand, the sand being rammed or 
pressed in; the sand basins are adjustably screwed to 
the mould box, which is provided with slots. The mould 
box remains on the 5 & = of the frame until 
the ring 3 is lowered into position. This is 
effected in the following way, with the help of the 
dovetail heads of the carriers. The screw clamp 33 
being loosened, the ring can be lowered with the 
carriers. To prevent any concussion, and to protect 
the dovetails and the notches in the ring, the lower 
end of the cylinder 26 meets a ring-shaped caoutchouc 
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buffer 37 before coming to rest. Further, to obviate 
any shifting of the rings with regard to one another, 
which an A endanger the dovetail grooves, one of the 
supports for the rings 15 a (Fig. 2) is prismatic at the 
top, fitting into an angular notch; any accidental 
shift would thus be rectified when the ring descends, 
The other two ee pee 15 may be flat. When the 
moulding is finished, the box has to be raised off the 
box. This is done by turning the ring 7 (Fig. 3) by 
means of the handle 8 ; the studs 5 are pushed up by 
inclined rim pieces 9 on 7 (Fig. 10), the studs 5 having 
collars bearing against the underside of the lugs of the 
mould box, finally lifting the box off the boss 13. The 
- Pa box frame 12, mentioned above, participates in 
this motion. 

For high bosses, the upper part receives the modified 
form of Fig. 10; for ordinary bosses, the form, he a 
is employed. Extra strong rims can be obtained by 
applying cheeks, hoops, or other suitable pieces of iron, 
brass, &c., to the pattern ring, or also by raising two 
rings at the same time, The arms can be thickened 
by placing packing pieces of sheet metal or cardboard 
“ale the pattern set of arms. Pulleys with several 
sets of arms, above one another, are made in more 
than two parts ; the middle part can be moulded b 
the same machinery and in the same way, but will 
have to be provided with one set of arms on its upper 
and one on its lower surface. 

We have to add a few remarks. The pattern rings 
leave sufficient clearance ; if they are kept tidy and are 
well oiled with paraffin now and then, no rusting nor 
sticking is to be feared. Sandhooks are not required. 
The sand, not too fine, is well rammed, and need not 
be especially dried ; the casting operation requires no 
particular experience. These machines were first fur- 
nished for diameters from 8 in. to 40 in. Larger 
machines up to 60 in., and recently even to 80 in. in 
diameter have been asked for. These machines are 
supplied with a limited number of rings, so that pulleys 
of several diameters may be moulded simultaneously. 
For greater variations of size, several machines are 

referred to one, which would become too complicated. 
‘or diameters varying between 8 in. and 60 in., dif- 
ferent firms in Germany, France, &c., use four or five 
machines. 

Weare informed that one man, not a trained moulder, 
can mould a pulley of 24 in. in diameter and 7 in. in 
width in twelve minutes, and in a day can turn out 
moulds for half a ton of pulleys. A first-class man has 
finished the moulding of a pulley 60 in. in diameter and 
8 in. in width in less thanan hour. Split pulleys cause 
no greater trouble ; they may be split along or between 
thearms. When everything is kept in good order, the 
pulleys are said not to require any balancing. This 
would, of course, mean a considerable saving. There 
is practically no limit to the width obtainable; the 
mould boxes are divided into several compartments to 
facilitate the fitting in of several sets of arms. 





THE STEAM TRIALS OF THE PACIFIC 
STEAMER ‘‘ LIGURIA.” 

Tue screw steamer Liguria has completed, with satis- 
factory results, her steam trials, after having her com- 
pound engines converted to machinery of the triple- 
expansion principle by Messrs. David Rollo and Son, 
Liverpool. The vessel, which has, of course, been 
fitted with new boilers to suit the higher pressure, 
and has undergone a complete overhaul, belongs to 
the Pacific Steam Navigation Company. She is a 
sister ship to the Iberia, and the alterations now com- 

leted are similar in every respect to those carried out 
in that vessel, and fully illustrated and described in 
our issues of July 21, August 4, and August 18 last 
(see ENGINEERING, page 206 ante). It is not, therefore, 
necessary to enter into the details. The cylinders, it 
may be stated, are 33in., 58in., and 88 in. in dia- 
meter, the stroke being 60 in., and the heating surface 
in the four boilers is 13,200 square feet. The official trials 
were on September 21, the vessel leaving Morpeth Dock, 
Birkenhead, shortly before eight o’clock in the morning. 
The draught forward was 19 ft. ll in., and 20 ft. aft, 
at which the displacement was equal to 6000 tons. 
After adjusting compasses, the vessel proceeded past 
the Bar Lights ihe when the engines were opened out 
to full power. The steam pressure at the boiler was 
183 lb., at the intermediate cylinder receiver 65 lb., 
and at the low-pressure cylinder receiver 14 1b. The 
vacuum was maintained at 25in. With the engines 
running at 72 revolutions, the indicated horse-power 
worked out to 4535 indicated horse-power, as will be 
seen from the accompanying indicator diagram cards 
taken during the trial. The average speed from the 
Bar Lightship to the Skerries was 16 knots, and 
16} knots from thence back to the Crosby Light, a 
distance of over 100 miles. The run was highly satis- 
factory, the engines working smoothly. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, September 26. 
Orpers for plate and structural material for the 
past week foot up between 4000 and 5000 tons, about 
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one-half of which is for one large building in this city. 
Railmakers estimate that about 5000 tons of rails have 
been sold since last week, nearly all in small lots. Pig- 
iron production is still kept under 90,000 tons per 
week, or 100,000 tons less than the maximum produc- 
tion of last spring. The only signs of improvement 
this week are to be found in the placing of orders for 
engines, cars, and machinery, which orders were 
countermanded a few weeks ago. The production of 
mills is slightly greater thana month ago. Prices are 
somewhat lower. Rolling mills are increasing output 
in the west, where there is a better feeling. Wages have 
been reduced among iron and steel workers generally, 
about 10 per cent. The Cleveland ore market is very 
dull. Southern iron producers report very dull mar- 
kets at Cincinnati and St. Louis. Chicago markets 
are quite active in nails, barbed wire, and sheet iron. 
Stove and wagon makers are buying material for winter 
use. The money markets are a little more comfort- 
able. General manufacturing activity is increasing 
slightly. Coal production continues in excess of last 
year. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Owing to the occurrence 
of the autumn holiday throughout the Glasgow district, 
no iron market was held last Thursday. When the 
market opened on the following day, business was very 
dull in the forenoon, only some 6000 tons, mostly Scotch, 
being sold, while the price dropped 14d. per ton from 
Wednesday’s close. One lot was sold at 42s, 4d. per ton 
fourteen days. The market was also flat in the afternoon ; 
Scotch being done at 42s. 2d. cash on Monday, and at 
42s. 14d. this week, with a ‘‘ plant.” Towards the close 
of the market the tone became very weak, 42s. 14d. per 
ton cash being done, with sellers over at that price, or 1d. 
down from the forenoon. Only 2500 tons changed hands 
altogether. One lot of Cleveland was sold at 34s. 104d. 
seven days, with sellers for cash over at that price, or 1d. 
under the forenoon’s finish. The settlement prices at the 
close were: Scotch iron, 42s. 14d. per ton; Cleveland, 


34s. 104d.; Cumberland hermatite iron, 44s. 3d. per 
ton. On Monday forenoon the market was very dull. 
Scotch iron, of which 7000 tons were sold, fetched 


Friday’s closing price, 42s. 14d. per ton cash; and 
sellers were wanting 1d. more per ton at the last. One 
lot was sold at 42s. one month, with 9d. forfeit in 
seller’s option, and 42s. 14d. one month, with 1s. forfeit in 
seller’s option. The market was irregularly in the after- 
noon, but finished steady. About 7000 tons of Scotch 
iron were dealt in. Inaddition to the official business, 
500 tons were done at 42s. 04d. > ton Friday, with a 
** plant,” and 1500 tons at 42s, 5d. one month, with 1s. 
forfeit in buyer’s option. A transaction also took place at 
42s, 24d. fourteen days. The settlement prices at the close 
were—Scotch iron, 42s. 3d. per ton; Cleveland, 35s. ; Cum- 
berland and Middlesbroug hematite iron, respectively, 
44s. 44d. and 43s. 44d. per ton. The warrant market was 
moreactive on Tuesday forenoon, and the feeling was firmer. 
Several lots of Scotch iron chan; hands at 2d. per ton 
advance, at 42s. 5d. Cleveland iron, while idle, rose 3d., 
and hematite warrants rose from 14d. to 74d. per ton. 
At the afternoon market the tone was easier, Scotch 
dropping to 42s. 34d. cash. In all, some 10,000 tons 
changed hands. e closing settlement prices were— 
Scotch iron, 42s. 3d. per ton: Cleveland, 35s. ; Cumber- 
land and Middlesbrough hematite iron, respectively, 
44s. 44d. and 43s. 44d. per ton. The market was quiet 
this forenoon, with scarcely any business done till near the 
close, when a moderate quantity of iron changed hands. 
The tone was a shade steadier, Scotch and Cumberland 
iron being 4d. up in price. In the afternoon the market 
was firmer, Scotch iron rising 14d. per ton, and Cleve- 
land 3a. per ton. The following are the current quota- 
tions for several special brands of makers’ iron, No. 1: 





Gartsherrie, 493. per ton; Summerlee, 49s. 6d. ; Calder, 





50s. ; a. 55s. 6d.; Coltness, 56s, 6d.—the fore- 
going all ship at Glasgow ; Glengarnock (shipped at 
Ardrossan), 49s, 6d. ; Shotts (shipped at Leith), 51s. 6d. ; 
Carron (shipped at Grangemouth), 53s. 6d. perton. Last 
week’s shipments of pig iron from all Scotch ports 
amounted to 4224 tons, as compared with 7626 tons 
in the corresponding week of last year. They included 
675 tons for Canada, 140 tons for South America, 
232 tons for India, 335 tons for Australia, 695 tons 
for Italy, 488 tons for Germany, 425 tons for Hol- 
land, smaller quantities for other countries, and 
650 tons coastwise. Up till the end of last week 
there were still 39 blast furnaces in active operation, 
against 78 at the same time last year. Two were making 
basic iron, 13 were working on hematite ore, and the re- 
maining 24 were making ordinary iron. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 331,763 tons yesterday afternoon, as 
compared with 333,005 tons yesterday week, thus show- 
ing for the past week a decrease amounting to 1242 tons. 


Calder Blast Furnaces.—After being out of blast for 
about four weeks, four furnaces have again been blown in 
at Calder Iron Works, and the ammonia-recovering plant 
connected with the works has also been put into practical 
operation, as sulphate of ammonia is now commanding a 
= price, several pounds per ton better than the lowest 

evel reached in the course of this year. 


Finished Iron and Steel.—Iron bars and sheets are at 
present in brisk demand, both for the home trade and for 
export. Common bars have lately been selling at from 
51. 5s. to 51. 12s. 6d. per ton, and best bars up to 6/. 2s. 6d. 
a gry is in demand, and some heavy lots are 
reported to in course of negotiation, builders endea- 
~—e » lower prices, while makers are firm owing to 

ear fuel. 


Clyde Shipbuilding Trade: Launches During September. 
—This branch of local trade suffered considerably durin 
the past, owing to a dispute between the ship joiners an 
the carpenters as to their respective boundaries of work 
in the construction and finishing of a ship, and which 
resulted in the lock-out of some SP of workmen. 
This circunistance had the effect of limiting the month’s 
output of new work, which was between 18,000 and 19,000 
tons, made up of ten steamers and eight sailing ships. In 
the corresponding month of last year the output was quite 
21,000 tons greater, but a large portion of that extra ton- 
nage was due to the fact that the Campania was included 
in that month’s launches. Last month’s largest steamer 
was the Shenandoah, 4000 tons, built by Messrs. Alex- 
ander Stephen and Sons for the Chesapeake and Ohio 
Steamship Company, Limited, London. None of the 
other steamers included in the month’s output were of 
any very special note as regards size or anything else, 
The sailing vessels ranged up to 2250 tons. 


New Shipbuilding Contracts.—The contracts for new 
vessels reported during the past week include a large 
steamer, a vessel of 1250 tons gross, for the Clyde and 
Baltic trade of Messrs. J. and J. Denholm, Greenock, the 
order having been placed with Messrs. Scott and Co., of 
the same port; a steel screw steamer of 250 tons, which 
Messrs. John Shearer and Son, Glasgow, have contracted 
to build for the Irish coasting trade; and a steel screw 
steamer which is to be built by Messrs. H. M‘Intyre and 
Co., who have lately acquired Kelliebank Shipyard, 
Alloa. It is also said that an order for two new steamers 
for one of the Clyde railway passenger fleets has just 
been placed, but concerning which no details are yet 
available. It is said, however, that the steamers are to 
ae a speed that is not equalled by any others at present 
afloat. 

Royal Scottish Society of Arts.—A meeting of this 
society was held in Edinburgh on Monday night, Mr. 
Alexander Leslie, C.E., president, in the chair, when 
reports by committees were submitted on papers read 
before the society last session. The awards will J by-and- 
bye be announced. 


Additional Refuse Destructors for Edinburgh.—Quite 
recently a refuse destructor, the first of its kind, was 
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brought into practical use in Edinburgh, and it has given 
such an amount of satisfaction to the =r authori- 
ties that sites in other parts of the city have been looked 
for two additional establishments of the same sort—one 
< them to cost 7250/., and the other 21,0007. for ground 
alone, 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty large attendance on ’Change, and early in the day 
the market was strong, with a face number of inquiries 
and a fair amount of business doing, but later on affairs 
eased again, and buyers were rather backward. At the 
opening, transactions occurred at 35s. 14d. for prompt 
f.o.b. delivery of No. 3 g.m.b. Cleveland pig iron, and a 
sale or two was recorded at 35s. 3d., few makers being 
prepared to accept less than the latter figure. Towards 
the close, however, buyers were not disposed to give more 
than 35s. for No. 3, and little business was done, as sellers 
were not inclined to reduce their price. The lower qualities 
were rather easier, No. 4 foundry being obtainable at 
33s. 6d. and grey forge at 32s. 6d., but some firms would 
not sell at quite such low figuresas these. Middlesbrough 
warrants opened at 35s. 2d., but closed weakish at 35s. 
cash buyers. A fairly satisfactory account was given of 
the hematite pig iron trade, and deliveries were said to 
be good, notwithstanding the closing of the Sheffield 
market. The general price named for early delivery of 
Nos. 1, 2, and 3 makers’ east coast brands was 43s, 3d. 
Spanish ore was quiet. Rubio was obtainable at 
between 12s, and 12s. 3d., ex-ship Tees. To-day the 
market was very quiet, and quotations were practically 
unchanged. For poutet No. 3 the price was 35s. to 
35s. 3d. Middlesbrough warrants closed 353. 04d. cash 
buyers. 


Make and Disposal of Pig Iron.—Yesterday Mr. John 
Dennington, secretary to the Cleveland Ironmasters’ 
Association, issued the monthly report from the associa- 
tion’s offices at Middlesbrough, showing the make and 
disposal of pig iron during September. They show that, 
at the end of last month, of the 143 furnaces built 89 were 
blowing. This is a decrease in the number of furnaccs 
built of eight, and of the number blowing of one, as com- 
pared with the number at the end of September last year. 
There has been no change during the month. The 
number of furnaces on Cleveland pig at the end of the 
month was 49, against 50at the end of August, a decrease 
of one. The number of furnaces on hematite at the end of 
September was 40, as against 39 at the end of August, an 
increase of one. The make of Cleveland pig iron in the 
port of Middlesbrough was 100,483 tons, as against 
103,402 tons in August. a decrease of 2919 tons. Outside 
the port the make of Cleveland pig was 12,835 tons, as 
against 13,814 tons in August, a decrease of 979 tons. 
The make for the whole district was 113,318 tons, as 
against 117,216 tons in August, a decrease of 3898 tons. 
The make of other kinds of pig, including hematite, 
spiegel, and basic pig iron, was 116,990 tons, as against 
116,215 tons in August, an increase of 775 tons. The total 
make of all kinds was 230,308 tons, as compared with 233,431 
tone, a decrease of 3123 tons. Makers’ stocks of pig iron in 
the port of Middlesbrough at the end of September were 
100,618 tons, against 103,086 tons at the end of the pre- 
ceding month, a decrease of 2468 tons. Makers’ stocks 
outside the port were 5002 tons, against 5805 tons at the 
end of August, a decrease of 803 tons. The total for the 
whole district was 105,620 tons, against 108,891 tons at 
the end of August, a decrease of 3271 tons. Makers’ 
stores amounted to 1342 tons, against 2232 tons at the end 
of August, a decrease of 890 tons. Pig iron in public stores 
wen ften- Melon Company’s stores, 2065 tons, against 
2315 tons at August 31; Connal’s stores, 87,966 tons, 
against 88,294 tons at the end of August ; totals, 196,993 
tons at end of September, 201,732 tons at end of August ; 
decrease, 4739 tons. 


Manufactured Iron and Steel.—During the week hardly 
any change has taken place in the manufactured iron and 
steel trades. Although most of the establishments keep 
fairly busy, new orders are very scarce, and prospects are 
certainly not encouraging. There are firms who might 
accept work at rather less than the following market 
rates: Common iron bars, 4/, 17s. 6d. ; iron ship plates, 
41, 15s. ; iron ship angles, 4/. 12s. 6d.; steel ship plates, 
51. 2s. 6d. ; and steel ship angles, 4/. 15s.—all less the 
usual 24 per cent. discount for cash. For heavy sections 
of steel rails, 37. 17s. 6d. net at works is still asked, but 
orders might be placed at a little below that figure. 


September Iron Shipments from the Tees.—The returns 
of the shipments of pig iron and manufactured iron and 
steel from Middlesbrough for September show a total in- 
crease of 2108 tons as compared with September, 1892, 
and 24 tons above August, 1893. The total clearances 
coastwise were 34,727 tons for last month, and 35,592 
tons in the preceding month. With a single exception, 
that of 1891, so far this year’s is the highest quantity of 
iron sent to Scotland in the corresponding nine months 
of any year during the last decade. The total of last 
month’s coastwise shipments amounted to 44,251 tons, 
as against 44,597 tons in the previous month, and 
52,729 tons in September, 1891. The shipments out- 
ward during the month just ended reached the total 
of 74,442 tons, compared with 73,972 tons in August. 
1893, and 63,972 in September of 1892. The quantity of 
foreign shipments of pig was 55 236 tons. The shipments 
of pig iron to India, Russia, Germany, and China are 
high, and two-thirds of the whole of the finished steel 
went to Russia and India. 67,716 tons of pig iron have 
gone to Russia during the past nine months, the highest 





shipments to that country since 1883. The total ship- 
ments, both foreign and coastwise, of all classes were 
118,693 tons, as against 118,569 tons for the previous 
month, and 116,585 tons in the corresponding period of 
last year. During the past ten years the total shipments 
et , e nine months have only been once beaten—viz., in 


The Fuel Trade.—On Newcastle Exchange a brisk and 
full demand is reported for steam and gas coal. The pits 
are working fully, and high prices are asked for such lots 
as are obtainable for early delivery. Best Northumbrian 
steam is quoted 14s. f.0.b., and even more is said to have 
been paid. Small steam, 5s. 6d. to 6s. Coke steady. 
Here about 12s. 6d. is generally mentioned for blast fur- 
nace qualities delivered at Cleveland works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Charles Cammell and Co., Limited.—At a meeting of 
the directors of this company it has been decided to pay 
an instalment on account of dividend for the current _— 
of 2/, per share on the ordinary shares and 10s. per share 
on the A and B shares, being at the same rate as was 
paid at the corresponding period of last year. 


Sheffield Exports to the United States.—The quarterly 
return of exports to the United States from the Sheffield 
consular district shows a serious falling-off as compared 
with the corresponding period of last year. The total 
export of all classes of goods during the quarter ended 
September 30 was 74,551/. 17s., against 122,445/. the pre- 
vious three months. In cutlery there is a decline of 
nearly 6000/., the figures for the past quarter being 
25,146/., against 30,974/. during the corresponding quarter 
of 1892. Steel shows a reduction of 29,000/., the exports 
for last quarter only amounting to 40,6137. 


The Dore and Chinley Railway.—A party of engineers 
has been taken a preliminary run over the Dore and 
Chinley Railway, which it is ho will be shortly 
opened for goods traffic, The new line is 20 miles long, 
has cost nearly a million of money, and has been in 
course of construction for nearly five years. The Totley 
and the Cowburn tunnels are two of its most expensive 
features. The former has become famous as an engineer- 
ing success, taking second place to the Severn Tunnel in 
point of length, but coming out first as an achievement 
over natural obstacles. It is 6200 yards long, and runs 
under Padley Hill, which contained a combination of 
natural reservoirs that were constantly being tapped. In 
the tunnel the water has been turned into deep culverts, 
and may be 3een at Totley Brook running with a regular 
force of over 700 gallons a minute. This portion of the 
work, and as far as Hope, has been undertaken by Mr. 
Thomas Oliver, contractor, from thence to the terminus 
by Mr. J. P. Edwards. The largest viaduct is at Chinley. 
The resident engineers for Messrs, Parry and Storey, of 
Nottingham and ri, Midland Company’s engi- 
neers), are Mr. Perc ickard, M.I.C.E., on the first 
part, and Mr, G. E. Storey on the last section. 


Iron and Steel.—The condition of trade, so far as the 
heavy industries are concerned, is lamentable. Many of 
the largest industrial establishments in the district have 
suspended operations pending a return to regular supplies 
of fuel at reasonable prices, and the losses must be very 
severe. In the meantime large orders for bar, sheet, and 
marine material are being placed elsewhere, and perma- 
nent damage is being done to the trade of the district. 
Nearly all the blast furnaces are damped down or blown 
out. Few orders for railway material need now be ex- 
pected from the home companies, so that the outlook in 
this direction is discouraging. Converters of crucible cast 
steel have fair lines in hand, but are very short of suit- 
able qualities of coke. Engineering firms are suffering 
severely. 


The Coal Difficulty.—There is a slight alteration in the 
condition of things since last report, as coal is coming in 
from Durham, but there are complaints all round as to 
its quality. Asa large number of men have returned to 
work at the old prices in the adjacent Derbyshire coal- 
field, and 6000 in South Yorkshire, some relief is shortly 
expected. Those working will have to pay a levy of 1s. 
a day towards the maintenance of the men whoare ‘‘ out.” 
The colliers in this district are as determined as ever to 
accept no reduction whatever. House coal is falling in 
value, and it is believed that in a day or two engine coal 
will also decline in price. The pit proprietors who are 
allowing their men to return to work are reaping a rich 
harvest, and it is very certain that the solidarity of the 
pitowners’ combination is jeopardi 





NOTES FROM THE SOUTH-WEST. 

Cardif.—Steam coal has continued firm, and it is 
expected that prices will be maintained all through this 
month. The best descriptions have been making 14s, 6d. 
to 15s. per ton, while secondary qualities have brought 
13s. 6d. to 14s. per ton. Household coal has been in 
rather increased demand; No. 3 Rhondda large has 
made 13s. 6d. per ton. The iron and steel trades have 
remained inactive; heavy section steel rails have been 
making 3/. 12s. 6d. to 3/. 15s., while light section ditto 
have brought 4/. 10s. to 4/. 17s. 6d. per ton. Coke has 
been fairly steady ; foundry ——— ave made 20s. 6d. 
to 21s. per ton, and furnace ditto 18s. to 19s. 6d. per ton. 
The tinplate trade has shown some depression. 

West Gloucestershire Water Company.—The half-yearly 
meeting of this company was held at Bristol on Satur- 
day, Mr. E. Horton in the chair. Mr. E. D. Marten, 
the engineer, reported that although on some days during 
the recent drought the consumption of water by cus- 





tomers had been nearly double the normal, yet in 
all that dry time pumping operations had never 
lowered the level of the water in the well at Frampton 
Cotterell Dm ue station more than 29 ft. out of a total 
depth of 340 ft. This was satisfactory, affording further 
evidence that the —— which yield the supply of water 
arepractically inexhaustible. The directors observed in 
their report: “During the six months ending Septem- 
ber 2, 1893, 582 additional services had been laid on, 
making the number of houses and other properties sup- 
plied by the company on that date 4510, and which, 
together with some meter and other miscellaneous sup- 

lies, are estimated to produce a water rental of 

15/. 183. per annum. To this must be added 50/. per 
annum for rent of property belonging to the company, 
thus making the total estimated income on that date 
3565/. 18s. per annum. This is an increase of 370/, 12s. 4d. 
during the past six months, and is greater than that for 
the corresponding period of 1892 by about 20 per cent., 
thus showing that the demand for the company’s water 
is steadily on the increase. The erection of new buildings 
upon land along the route of the company’s mains has 
been maintained with increasing activity.” The report 
was adopted, and a dividend was declared for the past 
half-year at the rate of 1 per cent. per annum. 


Wages in Wales.—A meeting of the Sliding Scale Joint 
Committee of the Monmouthshire and South Wales Col- 
lieries Association was held at Cardiff on Saturday, under 
the presidency of Mr. W. Abraham, M.P. The auditors’ 
— showed that the price of coal had advanced con- 
siderably, but owing to the strike and heavy contracts 
entered into by the coalowners in December, 1892, the 
average selling price would only enable them to declare 
an advance of 1 per cent. in colliers’ wages. During the 
strike the output fad been very considerably diminished, 
and nearly all the coal had been absorbed to carry out 
contracts entered into in December, and, therefore, at 
the price which ruled then. The next audit would show 
a considerable advance in colliers’ wages. 


The ‘‘ Agamemnon.”—The Agamemnon, line-of-battle 
ship, made a steam trial of her machinery off Plymouth 
on Friday. The trial, which proved satisfactory, was 
carried out under the direction of Mr. R. Burridge, fleet 
engineer of the ship, and Mr. A. W. Harvey, fleet engi- 
neer, representing the chief inspector of machinery. Gun 
trials were also carried cut to test the efficiency of the 
mountings. Eight rounds were fired from each gun, and 
the mountings withstood the test satisfactorily. 


The ‘‘ Centurion.”—The natural draught trial of the 
Centurion, line-of-battle ship, proved successful, the con- 
tract for 9000 horse-power being exceeded by 703. The 
vessel’s mean draught on trial was 254 ft., and her average 
speed during the eight hours’ run was 17} knots per hour 
by patent log. The coal consumption was 1.9lb. per 
indicated horse-power per hour. The Centurion has a 
displacement of 10,500 tons, while her engines, supplied 
by the Greenock Foundry Company, have been designed 
to indicate 13,000 horse-power with forced draught. Her 
cost for hull and machinery will be about 608,000/. Her 
armament will consist of four 29-ton guns, ten 4.7-in. 
quick-firing guns, and a formidable array of light weapons 
and machine guns, besides two submerged torpedo tubes. 
The forced draught trial, which followed the natural 
draught trial, was less successful, as the engines did not 
develop their contract force of 13,000 horse-power. A 
further trial will be carried out in about a fortnight, and 
it is —apens that the contract power will be ultimately 
attained. 





CaTALOGUE.—We have received from Messrs. Smith 
and Grace, of 35, Queen Victoria-street, London, E.C., a 
copy of their new catalogue of pulleys, shafting, plummer 
blocks, and other millwrights’ fittings. The catalogue is 
well illustrated and very completely priced, and should 
therefore prove particularly useful to Continental and 
other buyers, 





Witians MemoriAL Funp.—We are asked to mention 
that the subscription lists for this fund will be closed on 
November 1, so that any engineers or others who intend to 
send in —, and have not done so, should do so 
at once. Mr, Alexander Siemens, 12, Queen Anne’s-gate, 
Westminster, is the treasurer of the committee. It may 
be remembered that the proposal is to establish a fund in 
connection with the Institutions of Mechanical and Elec- 
trical Engineers, from the interest of which a premium 
might be awarded for papers relating to the subjects 
which the late Mr. Willans made so peculiarly his own. 





Nava ExHIsiTion AT SourHAMPTON.—An important 
Naval Exhibition, the largest held in the southern coun- 
ties, was opened on the 3rd inst. Professor Biles deli- 
vered an address on the exhibits, which are thoroughly 
representative of ey! department of the mercantile 
marine. He traced the history of the shipbuilding 
enterprise, and contrasted the early efforts with those of 
later days. He wanted to see such exhibitions opened 
throughout the length and breadth of the land, to secure 
the support of the whole country in the advancement of 
the mercantile marine interests. People in districts far 
inland could not take that interest they otherwise would 
in the shipping industry. We were more interested in 
what happened on the sea than on the land, and the more 
we could do to excite the interest of the ple in the 
importance of the mercantile marine of England, the 
more would we be able to maintain that supremacy which 
made this island home one of the most glorious of 
modern times. Most of the lar; ay companies 
sent exhibits, and some fine models of the latest-built 
vessels from Glasgow, the Tyne, and other shipbuilding 
centres are on exhibition. 
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ACCIDENT ON THE OLD COLONY RAILROAD AT CHESTER, MASS. U.S.A. 
(For Description, see Page 424.) 
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THE CLASSIFIOATION OF RAILWAY 
PASSENGERS. 

A CAREFUL observer of the composition of rail- 
way trains leaving any of our great stations cannot 
have helped noticing the growing tendency towards 
the preponderance of the third-class passenger, 
more especially in the ordinary, as distinct from 
the ‘‘ daily-breaders’ ” trains, in the latter of which 
season ticket holders predominate. And in this 
case there is no choice, for many lines do not issue 
third-class season tickets. But the full significance 
of this tendency is not appreciated by the railway 
companies, or, if it is, they seem lax in attempt- 
ing to arrive at a means of arresting it. It may be 
urged that the spirit of the age trends towards 
equality, or rather towards a belief in equality, and 
that this phase of railway travelling is but an 
item in a great transformation or equalisation. 
Certainly that idea is advanced to explain the 
change. It can only be, however, by theorists 
or dreamers. The characteristics which of old 
divided society into three great sections, still pre- 
vail, although, perhaps, not to the same extent, 
and if the composition of a railway train seems 
to prove the contrary, it is accidental. The 
change is due rather to the desire to get full 
value for every shilling spent. Perhaps this 
economy is a necessity consequent on the standard 
of living. The working class or the masses, by 
reason of their great numbers, have exerted a 
power over the railway companies where com- 
petition is operative, and have thus secured many 
successive concessions towards comfort and ac- 
commodation as well as in cheap fares, and while 
these improvements were being made no correspond- 
ing change was introduced in the conditions of 
travelling for the second or first class, with the 
result that now practically the third-class passenger 
has all the advantages of the second, without paying 
the extra fare. What wonder is it that the second- 
class passenger should consider the want of return 
for the extra charge, and act accordingly? More- 
over, the effect of first and second class passen- 


1| gers going third now tends to an increase in the 


demand for additional comfort, for the experience 


| of past ease engenders something like discontent 


with altered conditions. For the less fare of the 
lower class the passenger not infrequently expects 
the same accommodation. The shareholder, there- 
fore, stands to lose, whereas there might be gain 
something were done to conserve the second 
class. 

That there is a steady diminution in the number, 
not only of the second but of the first class pas- 
senger, there can be little doubt. It is true that as 
regards the actual number there is apparently little 
falling off in England, but it must not be forgotten 
that there has been a great increase in the total 


portions to the total are steadily decreasing. An 
analysis of the figures given in a recent Parlia- 
mentary return shows that in the United King- 
dom, for instance, there were out of every 100 
passengers fourteen or fifteen years ago, 7 of 
the first, 11 of the second, and 82 of the 
third class. Now the third class have ad- 
vanced to close upon 90 per cent., while the 
first class stands at 3} per cent., and the second 
class at about 7.15 per cent. It is said, however, 
that Scotland, having in large measure discontinued 
booking second-class passengers on the home lines, 
is responsible for much of this decrease ; but an 
examination of the figures for England alone 
—where, with the exception of the Midland and 
Hull and Barnsley, all the leading lines book 
second-class passengers—does not show any appre- 
ciable difference from those applicable to the United 
Kingdom, as given. Indeed, the differences are 
purely fractional, so that there is no gainsaying the 
fact that second-class passengers are being absorbed 
not by the first class but by the third class, and 
that half of the passengers who formerly travelled 
first go now in the second, but mostly in the third- 
class carriage. 
Per Cent. of Total Number of Passengers in Respective 
Classes. 


| 1879. 1892, 
aa | : 





| First. | Second. 


England... 6.5 | 11.8 


| 
Third. | First. Second.) Third. 











$2.2 | 3.27 | 7.43 | 893 

Scotland :. 11.05! 7.45 | 81.5 | 53 ‘92 | 93.8 

Ireland.. :..10 | 233 | 66.7 | 663 18.57 | 74.8 
3 


} 
UnitedKingdom 69 | 111 | 82 || 3.54 7.16 89.3 
| | } 





Even in Ireland, where the first and second class 
passengers are more numerous, the decreasing ten- 
dency is very pronounced, In the case of Ireland, 
by the way, the number of passengers is relatively 
very small. Last year, for instance, each inhabitant 
made but five railway journeys, whereas in Scotland 
each head of the population made, on an average, 
twenty railway journeys, and in England and Wales 
thenumber of passengers is equal to twenty-six times 
the population. In Ireland the railway system is 
not developed to the same extent as in England—it 
would be better for the country and its industries 
if it were; and there, at all events, the belief in 
equality, which so characterises the age, has not ex- 
tended itself to railways. At the same time, how- 
ever, it must be admitted that the significance of 
the figures given is in great measure minimised by 
the travelling incidental to the great size of London. 
A passenger travelling from Charing Cross to the 
Temple, or to Westminster, a distance of less than 
a mile, is accounted in the figures given as equal to 
the passenger travelling from London to John-o’- 
Groat’s, although the latter goes five or six hundred 
times the distance, and pays proportionately. The 
metropolitan underground system is accountable 
for nearly one-seventh of the total passengers 
on all English and Welsh lines, and to this must 
be added the urban, if not also suburban, traffic 
of the other dozen lines taking their millions 
of passengers from London. In London the dis- 
tances are short, and the difference in fares there- 
fore small, so that as a rule many travel first or 
second to obviate the chance of associating with a 
sailor who has just landed at the docks, and who 
regards it as necessary to maintain the traditions of 
Jack ashore; while the working man, however 
tolerable his company under ordinary circum- 
stances, is not the most acceptable fellow-passenger 
when he has his working—perhaps oily—garments 
on. The practice of allowing workmen to return in 
ordinary trains with workmen’s tickets, which ob- 
tains in the metropolis, accounts also for a prefer- 
ence for the second class by many. These and other 
considerations, which need not be enlarged upon, 
explain the comparatively low percentage of third- 
class passengers on trains which we may term 
metropolitan. In some cases the percentage of 
third-class passengers is as low as 75 per cent., and 
in no case is it over 85, and that only in cases where 
outside traffic accounts largely for the totals ; while, 
as we shall show presently, the ratio of second-class 
receipts to the total are much greater on the 
London lines, running up to 20 per cent. The 
same conditions do not obtain in the large pro- 
vincial towns, for, as a rule, the working men live 
close to their employ, and when they travel for 
pleasure, are generally neatly dressed. It follows. 
therefore, that the number of passengers carried 
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since many will travel second or third class on a 
short journey and yet go third when on a journey 
of say more than forty miles, the chance of un- 
welcome fellow-passengers being minimised. One 
proof of this is the abolition of the second-class 
carriages on the three London and Scotch lines, 
where the paucity of passengers in this class was 
very pronounced formerly. The difference in fare 
between third and second class is so great that 
few consider the extra advantage which consists 
solely in a carpet on the floor, and perhaps a 
slightly better cover and finer hair in the cushions, 
but with no extra accommodation. Practically all is 
quite as good in the third class, and the chance of 


‘ unsociable or unpleasant companions nearly about 


the same. 

As the Parliamentary returns do not give the 
mileage of passengers, either in the aggregate or 
under the respective classes, the receipts must form 
a basis for determining the relative proportions of 
the traffic by the classes. Last year the first-class 
passengers paid 3,12 millions, the second class 
2.37 millions, and the third class 22.21 millions, 
season tickets being excluded for the present. 
Thirteen years ago first-class passengers paid 
nearer four millions and second class 34, the de- 
crease apparently being slight. But when one 
takes into consideration the enormous develop- 
ment in traflic, the decrease is most pronounced. 
The first class, if they had advanced in the same 
proportion as the total passenger receipts, would 
have paid 5.34 millions instead of 3.12 millions, 
while the second class should have paid 4.75 millions, 
instead of 2.37 millions, or exactly double. An 
reduction in fares can only account for a very small 
proportion of this apparent decrease, and does not 
affect the general transposition. It is easy to under- 
stand the enormous increase in the third class, 
where the receipts last year were 22.21 millions, 
instead of being 19 millions, if they had only in- 
creased at the same ratio as the total. In other 
words, traffic representing 3.2 millions, which at 1d. 
per mile works out to 768 million miles, went by 
third class instead of first and second class, and 
the railway companies thus lost the surplus fare— 
about 14 millions sterling—minus the first cost and 
upkeep of the superior carriages. All other charges 
are about the same, and the difference in the price 
of carriages is now very small, for the third-class 
passenger is continually demanding concessions, 
and his comfort is attended to with as much 
solicitude as that of the first class. This is 
particularly so on the long - distance lines, 
where all the conveniences of the first class are 
provided. The dining cars introduced on the 
Scotch line at the time of the abolition of the second 
class are proof. They may indeed help towards a 
still further reduction in first-class travelling, for 
should they prove a success, as is very probable, 
similar arrangements will, in all likelihood, be 
adopted in many other trains. An advantage once 
conceded and appreciated must be extended. 

Of the total received for ordinary passenger 
tickets—excluding season-ticket receipts—80.3 per 
cent. comes from passengers travelling third class, 
8.5 per cent. from the second class, and 11.2 per 
cent. from the first class, whereas thirteen years 
ago out of each 100/. the first class paid 18.4, the 
second 16,3, leaving only 65.3 to be contributed by 
the third class. 1t may be desirable to give the 
ratios for the three countries for the sake of com- 
parison with the tabular statement above : 


Per Cent. of Passenger Receipts by Respective Classes. 


| 1879. | 1892. 


| | | i 
| First. Second.| Third, | First. Secona.| Third. 








England ..|17.8 | 161 | 66.1 {109 | &s | 808 
Scotland ..| 22 8.85 | 69.15 18.65! 1.15 | 85.2 
Ireland .. ..| 21.2} 26 | 528 13 22.6 | 64.4 
United Kingdom) 18.4 | 163 | 65.3 1.2) 85 | 80.3 


The decrease in the higher classes is again very 
pronounced in England, and in Scotland there 
has been a heavy drop in the second class due to 
the discontinuance of second-class bookings as 
already referred to, while in Ireland the change, 
although apparent, is not quite so pronounced, for 
here the second class seem to absorb nearly as many 
first class as they lose to the third. The figures 
for Scotland seem to indicate that the first class 
has profited a little from the discontinuance of the 
second-class carriages, since the ratio of first is now 
higher than in any other part of the kingdom. 





Many who formerly travelled second now go first, 
for the difference in fare is not quite so great 
as in England, particularly in the metropolis. 
Again, those who travelled first think twice ere 
transferring to a third class, whereas the change 
to second would not involve so much consideration. 
The Table shows, apparently, a less absorption by 
the third class than was indicated merely by 
numbers of passengers, due to the unequal fare 
per mile. The very slight difference between 
the ratio of second-class passengers and that of 
second-class receipts, as shown in the two Tables, 
may be accepted as proof of the fact that this 
class predominates on short journeys. On an 
average each first-class passenger paid last year 
just over 2s., each second-class 9d., while the third- 
class passenger paid 74d. Now the difference 
between third and second class fares is more than 
20 per cent., so that the average journey of the 
third-class passenger was longer than that of the 
second-class passenger. 

In this analysis of the results we have not lost 
sight of the fact that the discontinuance of second- 
class bookings of the several lines indicated, may 
have affected the general result, and it might, there- 
fore, be desirable to take the cases of some of the 
leading railways which still carry second-class pas- 
sengers, to show how they compare with the general 
result. 

Percentage of Passengers and Ordinary Receipts by 

Respective Classes on Principal Railways. 








Per Cent. Receipts. 








| 
io Cent. Passengers. 
| 
} 
| 




















| } 
First. Second. Third. |First. | Second. Third. 
|\—| | 
Great Eastern oo] BOO 6.85 | 91.16| 7.4 9.6 83 
»» Western , 2.40 8.17 | 89.43) 8 10 | 82 
» Northern ..| 2.55 3.79 | 93.66 13.2 3.06 | 83.74 
London and North-) | 
Western .. --| 8.09 | 5.14 | 91.77) 14.1 8.5 | 77.4 
London and South-! | | 
estern .. ai ts | By [e661 387 1 218 )-7e5 
London & Brighton | 3.8 7 89.2 | 14.6 12.06 | 73.24 
London and Chat-| 
ham.. eo | 5.5 9.35 | 85.15} 19.9 17.1 63 
Metropolitan | 3.86 116 | 84.54) 9.5 18.5 72 
District .| 7.68 16.7 75.62 | 14.6 21.4 | 64 
Midland - . 3.16 — 96.84 | 11.1 — | 88.9 
North-Eastern | 2.66 1.42 | 96.52! 7.93 2.49 89.58 
»» London .| 2.44 | 18.96 | 78.6 | 5 24 “1 
South-Eastern 3.26 8.3 88.44 | 15.9 15.7 | 68.4 
Caledonian .. --| 5.63 2.66 | 91.71 | 14.9 2.4 | §2.7 
North British -.| 5.8 05 | 94.65 | 12.5 4 = =687.1 
Glasgow and South- 
Western .. | 4.3 — 95.7 | 1%.1 a 87.9 











The figures are suggestive ; but it is difficult, if not 
undesirable, to deduct any general conclusion, 
other than those already put forward. The lines 
connected with London have a large ratio of second- 
class receipts, while in most cases a great difference 
between the proportion of first-class passengers and 
receipts (columns 1 and 4) would suggest that for 
long distances the extra comfort is acceptable. The 
influence of the West End traffic gives the Metro- 
politan and District a position differing from most 
lines. In the case of the Midland it can scarcely 
be said that the discontinuance of the second class 
has affected the general classification, except that 
the thirds absorb the lot. 

We have shown conclusively that the second- 
class passenger in ordinary bookings is gradually 
disappearing in England as well as in Scotland. 
A very large proportion of season-ticket holders, 
it is true, travel by this class; but this is due 
to the fact that in many directions third-class 
season tickets are not granted. It is not, there- 
fore, surprising to note that throughout England 
there is something approaching an equality of 
receipts for season tickets of the three classes ; but 
in cases where the third-class ticket is granted, as, 
for instance, on the North-Eastern, London and 
North-Western, Lancashire and Yorkshire, Man- 
chester and Sheflield, and especially on the Scotch 
lines, there is a great preponderance in the third 
class. The discontinuance of second-class carriages 
on all lines would, therefore, not be greatly opposed 
by the majority of season-ticket holders, and there 
can be no gainsaying the necessity of action in one 
direction or another. We have time and again urged 
the claims of the second-class passenger to greater 
consideration,* believing that with reasonable con- 
ditions there is abundant scope for all three classes. 
The second-class passenger, as we have incidentally 
pointed out, gets little or no advantage over the third 
class ; the space afforded is not any more. And 
this is the more remarkable when the accommoda- 





* See ENGINEERING, vol. liv., page 699, 





tion given to the first-class passenger is considered. 
Six of the latter get a compartment in all trains, 
against ten in the second and third; and as there 
are but four compartments in each first-class carriage 
against five in most other carriages, it follows that 
the railway company are satisfied with twenty-four 
first-class fares per carriage, although they exact fifty 
fares from the second as well as from the third-class 
travellers. The first-class passenger does not in any 
case pay double the fare of the third class, far less 
the second-class passenger, and unless more accom- 
modation is granted to the second-class passenger 
—say in allowing a compartment to each eight 
passengers, with a width equivalent to that 
in the first class, or reducing the fare to a 
basis 10 per cent. higher than the third class, 
the disappearance of the second-class passenger 
will be accentuated. The figures we have given 
clearly establish the present condition of affairs, 
The cause is self-evident. The future depends on 
conciliatory action. Moreover, it is a question of 
earning profit. If by conceding accommodation 
commensurate with the difference in fare between 
the respective classes, or by a reduction in fare, 
the volume of second-class traffic could be main- 
tained, a monetary advantage will be gained. 
Otherwise, most of those travelling second will 
lapse, like so many others, into the third class. 





THE CHESTER BRIDGE DISASTER. 

On August 31 there occurred near the little vil- 
lage of Chester, Mass., one of those railroad 
bridge disasters which unfortunately have been of 
such frequent occurrence in the western and 
southern States. In the eastern States, and on the 
main lines of the leading railroads, one has not 
usually looked for such a thing to be possible. 

The Chicago special, which runs over the Lake 
Shore and New York Central Railroads as far as 
Albany, and from that point on the Boston and 
Albany, stopped at Chester at 12.31 p.m. At 
this point it was nine minutes late. The train 
started up, and was soon running at 30 miles an 
hour, and at this speed came to the bridge over the 
branch of the Westfield River. The bridge was 
situated 1} miles east of Chester, and was known as 
Willcutt’s Bridge. The approach on the east was a 
tangent, while that on the west was a moderate 
curve, which ended just west of the bridge. The 
bridge itself was on the angle, and was a skew 
double-track through-riveted lattice bridge of two 
spans, each of 104 ft. 6in. in the clear, with two 
trusses for the double track. It crossed the river 
at a height of about 28 ft. above the water, resting 
on heavy stone abutments and a pier in the centre. 
It was built in 1874 by the Niagara Bridge Com- 
pany, and was in a good state of preservation. 
When the train entered on the bridge, going east, 
it had just left a curve whose centre was to the 
north, and it probably still possessed a tendency to 
throw the bridge to the south. The engine pass- 
ing over the first span caused it to give way, 
throwing the train to the south; it passed on 
over the second span, broke away from the first car, 
and throughthe upheaval of the rails was thrown into 
the embankment about 50 yards beyond the eastern 
abutment of the bridge. The first car, a baggage 
and buffet car, while thrown to the south, was so 
far along that it passed over the first span and 
crashed into the westerly end, and then was carried 
down with the bridge in the easterly span. It was 
entirely demolished, the sides and top being wholly 
separated, and thrown in different directions. 
The next car, a sleeper, the ‘‘ Elmo,” crashed three 
times into the bridge trusses, was swung round at 
right angles to the rails, and dropped 30 ft. into 
the river, parallel to and close against the central 
pier on the western side. The floor of the car rested 
at an angle of about 45 deg., the bottom corner 
being in the bed of the river. The second sleeping 
car, which came next, was forced out of its proper 
position in the train, and thrown quite adistance on 
one side. The dining car, which came second, was 
jammed into the rear of the first sleeper ‘‘ Elmo,” 
and was lying on the wreck of the bridge. The dining 
car hung in an inclined position, its rear end being 
high in the air, supported in part by the girders, 
and by the first passenger coach, whose front end 
lapped over the chasm. The last car, the smoker, 
was not derailed or much damaged. The terrific 
nature of the collapse can be, to some extent, 
realised from the illustrations on page 422, and also 
from the fact that seventeen people were killed, and 
over thirty injured, many very seriously. The top 
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view shows the wrecked bridge looking from the 
north ; and the lower one is a view from the west 
abutment, looking down on to the wreck, after the 
overhanging car had been dragged back out of the 
way. The photograph from which this was taken 
clearly shows a large number of the empty rivet 
holes and loose cover-plates, to which the disaster 
was clearly due. 

The cause of the accident has been most care- 
fully inquired into by the Railroad Commissioners, 
and unfortunately there is no possible chance of 
questioning it, as it brings out one of the most 
flagrant cases of carelessness of modern times. It 
will hardly be credited that a leading railroad com- 
pany—in fact, one particularly priding itself on its 
careful management—could have allowed extensive 
alterations to have been made on one of the bridges 
on their main line without so much as one of their 
engineers having been near the place. 

From the evidence given before the Commis- 
sioners, it appears that the Boston and Albany 
Company had been increasing the weight of their 
engines and trains, and so decided to strengthen 
their bridges. Plans were made by their bridge 
engineer, submitted, andapproved. A verbal con- 
tract was then made with a firm of bridge-builders 
to carry out these alterations, and there the matter 
rested, the company in no way taking measures to 
see that the work was done properly. In evidence 
the bridge engineer stated that his duty finished 
with furnishing plans, and that supervision of the 
work was out of his department. The chief and 
assistant engineers gave thesame evidence, and had 
to acknowledge that no one had been ordered to 
see that the contractors did the work in a proper 
manner, and that no orders had been given for 
running the trains ata slow rate of speed during 
the alterations. 

Professor Swain, who made the official report to 
the Commissioners, says : 

‘‘My examination of the wreck showed very 
clearly, however, what had caused the disaster. 
The structure had been seriously weakened by the 
workmen engaged in the repairs, and had been left 
in a dangerous condition. 

‘*T will now explain in what way the structure 
had been weakened, and state how it gave way. 
It was one of the trusses that failed, and the part 
that first gave way was the upper chord of the south 
truss of the westerly span. The section of the 
top chords and end posts was made up of two 
vertical webplates, two angles at the top of these 
plates, and a variable number of cover-plates riveted 
to the angles. The bottom of the webplates was 
not latticed, except in the end posts, and the design 
was in this respect defective. . . As the rivets con- 
necting the plates to the angles were driven out, 
they could, of course, be replaced by bolts, so that 
no weakening need have resulted at this time ; but 
before the new plates, which were to go over the’ 
old ones, could be riveted down through thesesame 
holes, it would obviously be necessary to leave for 
a time both the new and the old plates entirely 
disconnected from the angles below them to a cer- 
tain short distance, depending on circumstances. 

‘‘Within this distance the two webplates with 
their angles were entirely deprived of any lateral 
support or assistance from each other, and if the 
distance were less, the chord in this condition could 
support but a small fraction of the compressive 
load which it would be capable of sustaining if the 
top plates were firmly riveted down. 

‘* An examination of the wreck indicated clearly 
that when the ill-fated train crossed the bridge the 
upper chord of the south-west truss was in the 
condition just referred to. 

‘*The old plates had been disconnected from the 
angles throughout the second, third, and part of 
the fourth top chord panels from the west end— 
that is, for a distance of some 25 ft., and no bolts 
appear to have been put in to replace the rivets. 
If any were put in, they must have been very few 
in number. I saw no evidence of any. 

‘*TIn fact, in the wreck this portion of the chord 
lies entirely withoutcover-plates, and consistssimply 
of the webs and angles. If the cover-plates had been 
bolted securely to the angles, they would, without 
question, have been found connected to the chord 
in the wreck, or there would have been some 
evidence that they had been so connected, while, 
as a fact, they were not in the vicinity, and I saw 
no evidence of their having been torn away. 

‘* These facts indicate beyond the possibility of a 
doubt the cause of the disaster. 





‘* Moreover, in disconnecting the cover-plates, it 


was necessary also to disconnect the lateral bracing, 
which had been done at the first four upper chord 
joints. While it is possible that some of these 
laterals may have been temporarily fastened by a 
drift pin, or perhaps a bolt, the wreck shows 
clearly that, if fastened at all, it was very in- 
securely. I saw no evidence that it had been 
fastened at all.” 

This report shows clearly that the disaster was 
caused through the bridge having been weakened 
by cutting out rivets and taking off the cover- 
plates, and allowing a heavy train to pass over at a 
high rate of speed. 








THE WEATHER OF SEPTEMBER, 1893. 

SEPTEMBER commenced with glorious autumn 
weather, but at the equinox there was ‘‘the cold 
of snow in the time of harvest.’”’ Nevertheless, all 
things considered, the weather of the month was 
seasonable, though there was overmuch rain in 
north Scotland and south-west England, and a 
marked deficiency in east England and west Ire- 
land. The mean pressure and temperature of the 
atmosphere, at extreme positions of the British 
Islands to which the Isle of Man is central, were 
as follows : 








Mean 
Mean Difference Difference 
Positions. | Pressure. | trom Normal. — from Normal. 
| 

| in. in. deg. | deg. 
North 29.61 below 0.15 52 } nil 
South 29.92 pe -05 60 above 1 
West 29.85 ~<a ae bo 
East 29.78 — ee 56 nil 
Central 29.79 pe -08 56 - 














The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following re- 
sults : 














Difference 

Places. Rainy Days. Amount. Satan: Waa 
in. in. 
Sumburgh .. 25 5 24 more 1,92 
Scilly .. 18 4.75 oe ee 
Valentia oo 18 3 48 less 1.05 
Yarmouth . os 15 1.04 oo 1.87 





The daily general directions of the winds over 
these islands give a resultant from W. by N., the 
normal being W. by S. The notations of the 
weather indicate fine bright days to have varied 
between ten in east England and four in north Scot- 
land, overcast days between seventeen in north 
Scotland and six in the central district. The mean 
temperature, at 8 a.M., for the entire area of these 
islands, at sea level, was 61 deg. on the 3rd, but fell 
to 52 deg. on the 10th, then rose to 60 deg. on the 
14th, descended slowlyand then rapidly to 46 deg. on 
the 23rd, whence it rose to 55 deg. on the 29th. 
The highest temperature—81 deg.—was reported 
at London on the 6th; the lowest—28 deg.—at 
Kilkenny, on the 23rd. After the 19th ‘‘ autumnal 
showers came frequent and chill from the west- 
ward.” On the 23rd snow fell to the depth of 
3 in. or 4 in. over a large part of north England. 
This is so uncommonly early for snow that the 
Times thinks it heralds the near approach of winter. 
‘*The natural indications, such as abundance of 
berries, point to a hard and severe winter, but our 
climate is so uncertain that too much importance 
must not be attached to these signs. At the same 
time they are causing anxiety.” Aurora was seen 
on the Ist, 14th, and 19th in north Scotland. 
Thunderstorms occurred in east Britain on the 8th, 
in south England on the 20th and 21st, in east 
England on the 27th, in Ireland on the 28th. On 
the 10th, 1.07 in. of rain was measured at Scilly ; 
on the 13th, 3.59 in. at Glencarron, 2.91 in. at 
Fort William ; on the 17th, 1.86 in. at Jersey ; on 
the 21st, 1.08 in. at Nairn ; on the 22nd, 1.06 in. 
at Wick, 0.95 in. at Aberdeen. The greatest at- 
mospherical pressure, 30.35 in., occurred on the 
12th; the least, 28.7 in., on the 29th. The 
weather was very stormy and often gloomy in the 
north of Scotland. During the four weeks ending 
the 30th the duration of bright sunshine, estimated 
in percentage of its possible amount, was for the 
United Kingdom, 39; Channel Isles, 48; south- 
west England, 44 ; south, east, and central Eng- 
land, 43; north-east England, 40; south lreland, 
39; west Scotland, 38; east Scotland and north 
Ireland, 34 ; north-west England, 33; north Scot- 
land, 28, 





BRITISH COLONIES AT CHICAGO. 
V.—New South Watres—continued. 


In Department L—that of Liberal Arts—New 
South Wales makes a large and very interesting 
display ; for although there are only about one 
hundred principal entries in the catalogue, most of 
these refer to extensive collective exhibits. The 
aim has been to set forth thoroughly the actual 
conditions of all classes of public education in the 
colony, and this has been done in a very thorough 
manner. Group 99 of the Exposition classification 
refers to primary, secondary, and superior educa- 
tion, and Class 842 of this group includes the 
arrangements, work, and results of primary schools. 
In this class the Department of Public Instruction, 
through the Commissioners for New South Wales, 
takes a prominent part. The public schools are 
illustrated by a series of large photographs, illus- 
trating a variety of types, and these are followed 
by specimens of work done by the pupils of both 
sexes, and of ages varying from six to seven- 
teen years. When it is stated that the cases 
displaying these objects contain specimens of 
work from no less than 574 pupils, it will be under- 
stood how comprehensive is the scope of this ex- 
hibit. The objects shown are principally needle- 
work, drawing, and writing. Following this is the 
collective exhibit of the Technical Education 
Branch, which has developed with a rapid growth 
since 1865, when the first class for technical educa- 
tion in the colony was held at Sydney in the Me- 
chanics’ School of Arts. This small beginning 
increased under the care of the committee of that 
school, until in 1873 it was decided to found a 
technical or working man’s college. Five years 
later Parliament was induced to make a grant of 
20001. to assist the classes, and in 1883 the Govern- 
ment appointed a Committee to carry on the work 
which up to that time had been done by the Me- 
chanics’ School of Arts. This Committee, known as 
the Board of Technical Education, controlled the 
classes for six years, and as they were able to 
obtain an annual vote of 17,000/., the period of 
their control was marked by very considerable 
developments. In 1887 another change was 
made, and the modest school of 1865 was in- 
corporated into the general scheme of education 
in the colony, and fell under the charge of the 
Department of Public Instruction. Apparently 
the result of this important change has been most 
satisfactory ; the number of classes had increased 
from 119 in 1887 to 306 in 1892; the number of 
students rose from 3384 to 10,089 in the same time ; 
the number of examinations from 1219 to 3332; 
and the cost per pupil was reduced from 6. 15s. in 
1889 to 3/. 7s. in 1892, without, it is to be supposed, 
diminishing in any way the efficiency of the train- 
ing. The principal college is, of course, in Sydney, 
but there are branch colleges, or classes, in no less 
than twenty-seven other towns in New South 
Wales. The following comparative list for 1891, 
1892, gives an idea of the importance of this divi- 
sion of the Public Instruction Department : 








— 1891. 1892, Increase. 

Number of classes .. 295 306 | 11 

Students enrolled .. en --| 8,466 10,089 | 1,623 

Number of individual students. . 6,688 8,329 1,641 

ee students examined .. 2,563 3,332 | 769 

Be » passed 1,704 2,271 | 567 

Amount of fees received .. --| 83,7210. 4,3882. | 6641. 

Visitors to Technological Museum 112,632 144,253 | 31,621 
Visitors to branch museums in, | 

country towns .. ee +-| 25,842 40,332 | 14,490 








We have not space to enumerate the various 
branches of technical education for which regular 
classes are held ; it must suffice to state that there 
are not less than seventy subjects, ranging from 
-ricklaying to surgery, from mathematics to the 
technics of the sheep farm, from cooking to 
geology. As said above, the chief college is in 
Sydney. It is a handsome block of buildings on 
3} acres of ground, and adjoining it is the recently 
completed Technological Museum. At the rear of 
the college is the chemical laboratory, and behind 
are the engineering shops. In the south-west 
corner of the building are the architectural and 
cookery schools. Both as regards space and appli- 
ances the facilities are excellent for the conduct of 
all the manual classes. As may be supposed, so 
flourishing a branch of the Department of Public 
Instruction is well represented at Chicago. The 
following list gives the number of students exhibit- 
ing, and the classes to which their work belongs : 
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Number of 
Nature of Class. Exhibitors. 
Architecture be 9 
Carpentry ee 35 
Cabinetmaking 2 
Plumbing de - ons Sg 12 
Masonry and stone carving ... ie ay 3 
ee drawing a we ose ee 2 
Mechanical drawing ... - “et be 11 
Patternmaking bai See ehe Re 5 
Tronfounding ... oik uy su bie 1 
Boilermaking ... be ae ake pig 2 
Fitting and turning ... x Eves ky ahaa nae 
Manual training 67 
Wood carving ... 3 
Art a aos 109 
Modelling a m Sea ae 23 
Photolithography __... sek en S35 8 
inom art ... as ae = Ss = 
Caligraphy a ase bas se ae 

Phonography ists Ae 11 
Miscellaneous ... A 4 


The Department of Public Instruction has spared 
a part of the contents of the Technological Museum 
to increase the value of their display. The museum 
was opened about 1879, and contained a fine collec- 
tion of specimens when it was totally destroyed by 
fire in 1882. As stated above, the museum now 
adjoins the Technical College; it has been completed 
at a cost of 20,000I., and contains 30,000 specimens. 
One collection sent to Chicago is labelled ‘* A Cen- 
tury of New South Wales Economic Plants.” Each 
of the 100 specimens is mounted on a separate card 
which contains the botanical name, the locality, and 
the special purpose to which itis put. There is 
also a case containing a similarly arranged collec- 
tion of specimens of food plants used by the 
aborigines; a third of medicinal vegetables; a 
fourth of indigenous vegetable gums, largely ob- 
tained from varieties of the eucalyptus. There is 
also a collection of no fewer than 115 different 
specimens of tan bark, including all the commercial 
varieties, some of them contaixing 33 per cent. of 
tannic acid. The very complete collection of indi- 
genous fibrous plants used in commerce will be found 
of interest. Finally there is a curious collection of 
Australian galls, with particulars of the special 
insects forming them. Another order of exhibits 
are the educational collections of Australasian wools, 
collections containing no less than 580 specimens, 
on each of which full information is placed. 

The University of Sydney has done its part to- 
wards the display made by New South Wales in this 
department. This university was founded by 
the Legislature in 1850; the government is 
vested in a senate of sixteen fellows, appointed by 
election, and comprising among their members a 
maximum of six professors. The chancellor and 
vice-chancellor are elected by the senate. The 
Government endowment amounts to an annual 
revenue of 15,000I., and its own property is worth 
300,000/., in addition to a bequest which will realise 
250,000]. The following degrees are granted by 
this university: Bachelor and Master of Arts, 
Bachelor and Doctor of Laws, Bachelor and Doctor 
of Medicine, Master of Surgery, Bachelor and 
Doctor of Science, Bachelor and Master of Engi- 
neering. There are four affiliated colleges: St. 
Paul's, 1854 (Church of England); St. John’s, 
1857 (Church of Rome) ; St. Andrew’s, 1867 (Pres- 
byterian) ; and a non-sectarian college for women. 
The teaching staff consists of fourteen professors 
and forty lecturers. In 1892 the number of stu- 
dents attending lectures was 592, including 99 
women, The objects sent by the university are a 
number of photographs of its buildings, and a col- 
lection of about 600 of the insects of New South 
Wales, properly displayed in cases. 

In Group 150—Literature, Books, Libraries, and 
Journalism—the exhibits are sufficiently numerous 
to illustrate that the development of these indus- 
tries in the colonies is highly satisfactory. Books 
and newspapers, engraving processes of all kinds, 
and topographical maps are excellent for complete- 
ness and finish ; especially is this the case with 
the exhibition of photographs, of which several 
hundred have been sent. In the various other 
groups devoted to the Liberal Arts the colony 
is well represented, though it is unnecessary 
for us to devote space to the enumeration of 
the objects sent. We may, however, refer to 
the exhibit of the Government Astronomer, Mr. 
Henry C. Russell, and which consists of a number 
of fine astronomical photographs. The Sydney 
Observatory was due to Sir William Denison, 
governor of the colony in 1856, and two years later 
the first official astronomer, Mr. W. Scott, entered 
upon his office. He was succeeded in 1862 by Mr. 





G. R. Smalley, and in 1870 by the present astro- 
nomer. Up to that date the buildings and instru- 
ments were very imperfect, and efforts were made 
to improve them. The telescopes now in use are 
a meridian circle of 6} in. objective, and an 11}-in. 
equatorial. In 1889 a standard star camera was 
added, and the observatory is still occupied in 
completing that portion of the star chart it under- 
took to make—the area between 52 deg. and 64 deg. 
south. The meteorological service is very complete, 
there being 1300 stations in the colony, and these 
send in reports daily or twice a day. The staff 
consists of the director and two assistant observers, 
six meteorological assistants, one computer, one 
photographer, one instrument - maker, and one 
attendant. 

In conclusion, we must not forget to mention 
the collection of New South Wales birds by the 
Commissioners of the colony, a collection of 
mammals bythe same body; the splendid herbarium 
of New South Wales plants (468 specimens), and the 
‘Century of Fruits and Seeds of New South 
Wales,” both by Mr. J. H. Maiden, of the Sydney 
Technological Museum. There are in the catalogue 
of this Department of Liberal Arts rather more 
than one hundred principal numbers ; but these 
represent 600 or 700 exhibitors, and some thousands 
of objects. When it is remembered that but little 
direct commercial benefit can result from this 
display, we can appreciate all the better the lively 
interest taken by the colony in the Columbian 
Exposition, and the just pride displayed in what 
they have accomplished during the last fifty years. 
When we compare this display with that made by 
this country in the same department, one cannot 
help feeling it would have been better for us not to 
have exhibited at all, than to have appeared to so 
much disadvantage beside this remote colony. 

The same remark holds good for Department M— 
Ethnology, Archeology, Progress of Labour and 
Invention. In this department we make two 
exhibits, one of ‘‘ The sacred Marza stone of Mexico 
and its symbolism,” and some enlarged photographs 
of Indian monuments and buildings in Central 
America. New South Wales makes thirty-two 
distinct exhibits, comprising over 1000 objects. It 
does not come within our province to refer in detail 
to this admirable collection. It includes specimens 
of weapons, utensils, clothes, and tools made and 
used, not only by the aborigines of New South 
Wales, but by those of Australia in general and 
many of the islands, especially from New Guinea, 
the Solomon Islands, and the New Hebrides. The 
principal exhibitors are the Board for the Protec- 
tion of the Aborigines, the Commissioners for New 
South Wales, and Mr. A. Liversidge, Professor 
of Chemistry in the University of Sydney. 


(To be continued.) 





AMERICAN UNIVERSITIES AT THE 
COLUMBIAN EXPOSITION. 
V.—Cotumpia COLLEGE. 

Tuts New York seat of learning is usually spoken 
of as a college and not a university. For a whole 
century it provided for the youth of the metropolis 
comprehensive undergraduate instruction, crowning 
their work by conferring the usual academical dis- 
tinctions. In addition to this strictly collegiate 
work, it has during the past few decades succes- 
sively surrounded itself with professional schools 
and halls for the higher instruction of its graduates. 
It isnow nolonger a college, except in name; it is, 
and it successfully discharges all the functions of, a 
university. We have in our mind several instances 
of legally constituted universities which are little 
else than good collegiate institutions ; in Columbia, 
on the other hand, we have a real, fully-equipped 
university quite content with a college name. 

The college was founded by royal charter in 
1754, and called King’s College in honour of 
George III. Shortly after the severance of the 
colonies from the mother country, the corporate 
title of the new institution was changed to Columbia 
College in order to meet the altered conditions of 
the social and political world. 

During the revolutionary period, Columbia had 
astern struggle for existence as the tide of war 
flowed and ebbed over the Empire City. Even 
after the cessation of hostilities, it attained only 
very gradually to a condition of mediocre prosperity. 
Its adolescent stage was languid, often decidedly 
anemic on account of the exiguity of its ways and 
means, and at times seriously troubled with diffi- 
culties arising from tentative experiments under- 





taken with a view to adapting the college to the 
educational wants of the city and it environs. This 
period of trial and uncertainty has now finally passed 
away, and Columbia College is to-day looked up to 
as one of the ornaments of the city as_ well as one 
of the brightest foci of learning in the State. 

Down to 1858, Columbia was an institution 
of the usual college type, providing courses of 
undergraduate instruction in the Liberal Arts 
faculty only. In that year a Law School was estab- 
lished; two years later (1860) the College of 
Physicians and Surgeons was, by arrangement of 
the Regents of the University of the State and the 
sanction of the Legislature, adopted as the medical 
department. Then followed in 1863 the inaugura- 
of a faculty of Science, and in 1864 the opening of 
the School of Mines. This school enjoys the dis- 
tinction of being the first in the United States that 
offered a scientific and technical training to intend- 
ing mining engineers. 

Two other faculties have since been added, viz., 
Political Science and Philosophy. 

For more than a century Columbia College occu- 
pied a commanding site in Park Place. The en- 
croachments of business ultimately compelled a 
change ; and in 1874, a new building for the 
School of Mines was erected ata cost of 30,0001., 
while the School of Arts was installed in its pre- 
sent imposing pile at an expense of 40,0001. 

The teaching staff comprises 226 professors and 
assistants, headed by the President, Dr. Seth Low, 
aman who to scholarly training and accomplish- 
ments adds experience in public affairs and ad- 
ministrative qualities of no ordinary kind. Among 
the most widely known of the present teachers, we 
would mention Dr. William P. Trowbridge, the 
eminent Professor of Civil Engineering, and 
Dr. Thomas Egleston, author of ‘ Metallurgy of 
Silver, Gold, and Mercury in the United States,” 
and likewise a frequent contributor to our columns. 
Among the late professors were Alexander P. 
Holley, who lectured on the metallurgy of iron and 
steel from 1878 to 1882, the year of his premature 
and lamented death ; Dr. William G. Peck, author 
of text-books on mechanics and physics; Dr. 
Charles Anthon, famous for his college editions 
of the classics; and Dr. F. A. Barnard, a pro- 
foundly learned man, who fortwenty-six years (1864- 
1890) presided over the development of Columbia, 
and more than any one else contributed to make it 
a college worthy of its location in the great 
American metropolis, 

The students for 1892-93 numbered 1748, and 
were distributed as follows : 


In the School of Arts 272 
e Mines... 277 

56 Philosophy 87 

re Medicine ... 534 

a Law = oes 625 

so Political Science 197 

Total (deducting 244 duplicates) 1748 


That Columbia College has exercised a wide 
influence on the development of civic and national 
life, as well as on the training of professional men, 
may be gathered from the number of its living 


alumni. An analysis of its publications shows that 
there are 
1653 in the Arts School. 
3541 ,, Law School. 
230 ,, School of Political Science, 
665 ,, aa ines. 
pt gaa my Philosophy. 
$641 ,, ‘5 Medicine. 


Columbia College has not received from the 
millionaires of New York the encouragement and 
patronage one would expect in a country of princely 
liberality. It owes its foundation not to the gifts 
of acircle of benefactors, but to the proceeds of a 
lottery authorised by the State Legislature. Its 
history, too, isinkeeping with its humble origin, being 
little else than a record of struggles and financial em- 
barrassments, No wonder, then, that the pecuniary 
inducements which it holds out to the student are 
fewer and less substantial than in Harvard or Yale. 
Yet, despite her small emoluments, Columbia makes 
@ generous concession in favour of the impecunious 
engineer, one of the clauses in the regulations of 
the School of Mines authorising the president to 
excuse from the payment of tuition fees any candi- 
date for admission of good moral character and in- 
dustrious habits. Weare not aware that our Royal 
College of Science goes so far in the help it offers 
oe needy aspirant to mining engineering know- 
edge. 

The college has in its gift fourteen scholarships 
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of an annual value of 20]. each, and twenty-four 


fellowships of 1001. each. There is yet another | 50 


fellowship which offers special attractions, for 
besides being of the value of 140/., it has the 
prestige of having been founded by Professor 
Tyndall. It is commemorative of the professor’s 
course of lectures given in New York in 1885, and 
is awarded on the condition that the recipient shall 
devote himself faithfully to the investigation of 
some subject in physical science. 

The various schools of Columbia College had 
their own separate libraries until 1883, when it 
was thought advisable to unite and consolidate the 
whole into one grand fireproof Library Hall. This 
was erected ata cost of 80,000/., and is provided with 
every arrangement to render reading easy, comfort- 
able, and useful. Besides the chief iibrarian, there 
is a staff of twenty assistants, who attend to the 
working conditions of their several departments 
and the requirements of the students. The number 
of books in 1855 in all the schools was 18,000; the 
consolidated library contained in 1892 an aggregate 
of 163,000 bound volumes. 

The observatory, though well equipped with 
transit, refractor, ordinary, and diffraction spectro- 
scopes, was further enriched by Dr. Lewis M. 
Rutherford, of New York—one of the pioneers of 
celestial photography—with an equatorial refract- 
ing telescope of 13 in. aperture, and furnished with 
correcting lens for photographic work, a transit of 
3 in. aperture, a sidereal clock, a micrometer for 
measuring photographic plates, and sundry other 
appliances. The observatory is open to the civil 
engineers, as they are required to follow a pre- 
scribed course of instruction in practical astronomy. 

The undergraduate courses in the School of 
Mines extend over a period of four years, and 
embrace mining engineering, civil engineering, 
metallurgy, geology and paleontology, analytical 
and applied chemistry, and architecture. On 
entering the school, the student selects any one of 
the six courses above mentioned, and he is held to 
abide by his choice unless permitted by the faculty 
to make a change. 

Summer classes are annually held in mechanical 
engineering, surveying, mining, and geodesy. At 
the end of their third year, the young miners spend 
about six weeks with their adjunct professor in 
visiting mines and putting their knowledge to the 
test of actual work. In like manner, the civil 
engineers have to take the field with their Pro- 
fessor of Geodesy and Practical Astronomy, and are 
not expected to return until they have completed 
a survey of some region of the country. 

The Columbia exhibit at Chicago includes some 
specimens of the engineers’ field-work as well as 
publications of professors and graduates, annual 
reports, statistical charts, photographs of build- 
ings and laboratories, &c. It is not, however, to 
this well-displayed exhibit that Columbia looks to 
add to her fame; but, in the words of Dr. Low’s 
inaugural address, it is to her alumni and her 
faculties. She expects her alumni to build upon 
the foundations laid in the past ; and she looks to 
her faculties to impart sound instruction, to hold 
fast the learning that was wrested from experience 
ard from study, and to carry the ever-shifting 
boundaries of knowledge forward into the vast un- 
known. 








NOTES. 


ENGINEERING IN DENMARK. 

Tue Elsinore Engineering and Shipbuilding Com- 
pany has, during the last working year, had a turn- 
over of 80,000/., against 120,000/. the previous year. 
The number of hands employed averaged 504, 
against 684 the previous year. The average wages 
per man had been about 52/. 15s., against 50/. 10s. 
the previous year. The gross profits were, how- 
ever, not much smaller than during the previous 
year, viz., 20,400/., against 21,000/., owing princi- 
pally to the last year having been a good one for 
repairs. Working expenses were about 12,500/., 
which was over 3000/. less than the previous year. 
The net profits were about 7800/., or about 9 per 
cent. of the share capital. The shareholders get 
a dividend of 5 per cent. The number of repaired 
vessels was 164, against 160 the previous year. The 
dry dock had been used by 45 vessels, against 43 
last year. Five new vessels had been delivered, of 
an aggregate tonnage of 4125 tons gross, and with 
engines of 1260 indicated horse-power, and a 
number of engines, boilers, &c. In hand were a 
steamer, an ice-breaking steamer, a cargo steamer, 





a cattle steamer, &c., of an aggregate value of 
? 


Srreet RaILWays IN THE UnrrepD Srares. 

There were 5783 miles of street railway in the 
United States in 1890, as compared with 2050 
miles in 1880. Of the 5783 miles in operation in 
1890, 4062 miles were worked by horse-power, 
914 miles by electricity, 283 miles by the cable 
system, and 524 miles by steam. Since 1890 the 
proportion of electrically-worked lines has been 
increasing, but precise data upon the subject are 
not at present available. The capital expended 
upon the lines in operation in 1890 amounted to 
389,250,000 dols. in round figures. The earnings 
of all the lines in 1890 amounted to 91,721,844 
dols., while the working expenses of the year were 
62,011,185 dols., leaving a profit of 29,710,659 dols. 
Of this profit of 29,710,659 dols., 13,970,903 dols. 
was devoted to meeting the fixed interest charges 
of the year, while dividends absorbed 10,180,726 
dols. The number of passengers carried over the 
lines in 1890 was 2,023,010,202. The number of 
cars in use upon the lines in 1890 was 32,505. The 
number of employés was 70,764. Philadelphia had 
2777 miles of street railway in 1890; Boston, 
237? miles ; Chicago, 193 miles ; New York, 1804 
miles ; and Brooklyn, 173} miles. When length 
of track and not length of road is considered, the 
relative position of the five cities is greatly changed, 
Chicago ranking first with 330} miles; New York 
second with 3774 miles; Boston third with 3653 
miles; Brooklyn fourth with 357$ miles; and 
Philadelphia fifth with 351 miles. The reason for 
the difference is that in Chicago, New York, and 
Brooklyn the lines are nearly all double-tracked, 
while in Philadelphia, and to some extent also in 
Boston, the tracks usually occupy different streets, 
although converging to the same terminus. The 
New York street railways carried in 1890 no fewer 
than 449,647,853 passengers (this total including 
the movement over the elevated lines). The 
number of passengers upon the Chicago street lines 
in 1890 was 180,326,470 ; upon the Philadelphia 
lines, 165,117,627; upon the Brooklyn lines, 
147,500,399; and upon the Boston lines, 
129,038,563. 


THe MessaGeRizs MariItTIMEs. 

In the course of last year this important French 
company brought two first-class new steamers into 
use. These steamers were named respectively the 
Armand Béhic and the Ville de la Ciotat; they 
represented together 13,125 tons burden and 14,000 
horse-power. Notwithstanding that these two 
steamers were brought into service in the course of 
1892, the amount at which the fleet stood in the 
books of the company at the close of last year (viz., 
5,486,000/.) did not differ materially from the 
corresponding total a year previously. While two 
new steamers were added to the fleet last year, 
three were withdrawn from it, viz., the Meinam, 
the Ebre, and the Rio Grande. The aggregate 
burden of these steamers was 6054 tons, while they 
had an aggregate of 4600 horse-power; they had 
been sold in order to be broken up. The Armand 
Béhic and the Ville de la Ciotat stand in the books 
for 462,1591., while the Meinam, the Ebre, and the 
Rio Grande (withdrawn from service) figured for 
197,338]. Theamount standing in last year’s balance- 
sheet for stores at Marseilles, Bordeaux, and La 
Ciotat and abroad, and sundry works in course of 
execution at La Ciotat, was 65,2751. less than in the 
preceding year ; hence the comparatively small in- 
crease in the definitive amount at which the fleet 
stood in the books December 31, 1892. The 
statutory reserve fund, which amounted at the 
close of 1891 to 249,082/., had increased at the 
close of 1892 to 256,673/. ; the insurance fund also 
advanced from 296,886/. at the close of 1891 to 
342,692/. at the close of 1892. The bringing into 
service of the Ville de la Ciotat has practically 
completed the plant required for the company’s 
Australian line, which is now accommodated with 
four steamers, each of 6500 tons burden and 7000 
horse-power. The council of administration has 
recognised the fact that, in carrying on the com- 
pany’s ocean service, it must keep step with the 
great English steam shipping companies, which 
are always aiming at a highest speed only attain- 
able by increased tonnage and additional engine 
power. During the last twelve years the com- 
pany has brought into service twelve new steamers, 
representing altogether an aggregate burden of 
118,468 tons, and an aggregate force of 94,150 
horse-power. The construction of these steamers 





has involved the employment of a capital of 
3,560,000/., and, taking account of ships purchased 
and the cost of alterations made in the company’s 
other steamers, the aggregate outlay of capital 
during the twelve years is carried to 3,800,000I. 
Two-thirds of this capital has been derived from 
the reserves ; the remaining 1,400,000/. has been 
raised by loans. A steamer of a new type is on 
hand at La Ciotat ; this steamer is intended to be 
employed upon the company’s Indo-China line. 
The council of administration has recently decided 
upon the construction of another large steamer, 
which it is proposed to employ upon the com- 
pany'’s Brazilian and La Plata lines. Contracts 
concluded in 1881 between the Government of 
Cochin China and the company for carrying on 
certain coast services terminated in December, 
1892; they have, however, been renewed for a 
further period of ten years from January 1, 1893. 
The company has abandoned without regret the 
working of an annexe line between Cochin China 
and the Philippines. 


InpIAN v. EnGiisH Coat rx Locomotives. 

Evidence of the extension of coal-mining in India 
is afforded by the increasing ratio of Indian coal 
consumed on the railways there. Of fully a million 
tons of coal used last year, 876,000 tons were 
Indian coal, and only 204,603 tons English. The 
increase on the former—the native coal—for the 
year was equal to 11.92 per cent., and on the latter 
there was a decrease of 5.64 per cent. The East 
Indian Railway is alone in using coke, but several 
lines still adopt wood, of which 300,682 tons were 
consumed last year—a decreasing quantity. This 
may also be said of the use of patent fuel. Prices 
of English coal vary with the port. At Kurrachee 
the price is 22 rupees per ton, while the Bombay 
and Baroda Company, which uses exclusively Eng- 
lish coal, pays for the greater quantity of it about 
13 rupees, although some qualities, not much used, 
cost up to 16 and 20 rupees. Welsh patent fuel, 
used on the Burmah line, costs 17 rupees per ton. 
The native coal, on the other hand, seldom costs 
more than 10 rupees, and the relative steam-raising 
efficiency of the English as against native coal is 
certainly not more than 1.20 against 1. The report 
of the Director-General of Railways hasassumed that 
1.11 tons of English coal are equal to 1 ton of Bengal 
coal, and on this common standard some informa- 
tion of the consumption per train-mile is given. In 
the only case where English coal is exclusively 
used, the consumption per train-mile is equal to 
43.95 lb., the cost (3.87d.) being little above the 
average, while in cases where Bengal coal is ex- 
clusively used it varies from 39 lb, to 51 Ib., the 
cost being from 2d. to 3d. On metre-gauge rail- 
ways the lowest consumption is on a line using 
English coal exclusively. Five thousand tons are 
used, and the average consumption is 25.16 lb. per 
train-mile, the cost being 3.38d. per train-mile, 
notwithstanding, too, that it is taken 100 miles 
inland. On the other metre lines Bengal coal is 
largely used, the consumption per train-mile work- 
ing out in most cases to about 331b. The cost 
varies from 14d. up to 54d. per train-mile, accord- 
ing to the situation of the line from the mines. 
Very much, of course, depends on the haulage, for, 
as is well known, a light train requires relatively 
less coal, excepting for high speeds, which latter, 
again, must be borne in mind in considering figures 
brought forward to show the approximate consump- 
tion per 1000 gross-ton miles. English coal is very 
frequently adopted on the fast trains, which, of 
course, run comparatively light, while on the 
heavy slow mineral and guods tains native coal is 
dauulty adopted. It is not, therefore, surprising to 
find that in one case 1634 Ib. of English coal 
is consumed per 1000 gross-ton miles ; while on the 
Bombay and Baroda line it only equals 126 Ib. per 
1000 ton-miles. Taking the Indian Midland, 
Madras, Eastern Bengal, East Indian, and other 
large lines, comparing favourably in respect of 
working conditions with the Bombay and Baroda, 
it is found that the consumption per 1000 ton-miles 
is much less favourable, about 150 lb. native coal 
being needed. There is great disparity in the 
results on the metre-gauge lines largely using Bengal 
coal, and the result of 1634 lb. for English coal, 
in the case already quoted, is about as low as on 
any lines, while in some cases it runs up to 287 lb. 
But withal it is pretty evident that the efficiency 
of the native coal, taken in conjunction with its 
cost, will tend to its extensive adoption in future 
years. 
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UNIVERSITY COLLEGE, NOTTINGHAM.* 
By Professor W. Koprnson, Assoc. M. Inst. C.E. 


A FI¥TY-TON testing machine, designed by Mr. J. H. 
Wicksteed, is the most recent important addition to the 
equipment of the engineering laboratory in this college. 
This size and type of testing machine was decided upon 
on account of its simplicity, accuracy, and convenience 
for experiment and demonstration. 

The machine tests the strength and behaviour of 
materials of construction, taking specimens up to 5 ft. 
long, in tension, compression, and bending or cross- 
breaking. It is worked by pressure water from an 
accumulator, the pressure being about 500 1b. per square 
inch ; but the load on the specimen is not measured by 
the hydraulic pressure gauge. One end of the specimen 
only is connected with the hydraulicram, the other being 
connected with a deadweight balance, consisting of a 
single horizontal lever or steelyard with a travelling 
poise of 1ton. Whatever force, then, is applied, say, 
in pulling one end of the specimen, by the hydraulic 
power, is measured by an equal and opposite force —— 
to the other end of the test-piece by the weighted balance. 
The scale on the steelyard is subdivided by the vernier on 
the poise weight, which enables one to to hundredths 
of aton. The measurements of the load and yield pro- 
duced thereby in the test-piece are registered in a con- 
tinuous curve by a Wicksteed autographic recorder. 
The diagram thus produced shows the amount of yielding 
of each test-piece for every increment of stress from start 


to finish, and the scale of the diagram is ascertained | aq 


entirely from the readings on the steelyard of the 
machine, the interval between 1 ton and maximum | 
giving the vertical scale of the diagram. — : 

In order to obtain accurate results ib is immaterial 
whether the steelyard is at the top, the middle, or the 
bottom of its range, so long as it floats free from contact 
with the stops, inasmuch as the knife edges lie in the 
plane passing through the centre of mass. 

This machine is remarkable from the fact that the 


ne a of the steelyard itself is utilised for measuring the | Teed 
1 


. In other words, the 1-ton travelling poise does 
not go to 50 fulcrum distances on the long arm, but it 
only goes to 33 such lengths upon the long arm, and 
travels the other 17 on the short arm of the steelyard, 
and consequently the velocity ratio between the clip-box 
and the poise is so low as 33 to 1, even when the greatest 
pull of the machine (50 tons) is being exerted. Really, 
the weight which is balancing the pull of 50 tons on the 
specimen is not 1 ton, but nearly 14 tons, bearing the 
ratio of 50 to 33. 

The poise is adjusted upon the steelyard by a new 
arrangement of hydraulic gear. The plunger of along 
hydraulic cylinder thrusts forward a pair of pulleys 
carried on a crosshead, and pulls a pair of horizontal 
wire ropes which are counterweighted at their other ends. 
These ropes pass close to each side of the poise weight, 
and there are clips upon the ropes which come in 
contact with the crossbar of a Watt’s parallel motion, 
titted at each side of the poise, and very delicately 
adjusted so that the ropes are able to pull the poise hori- 
zontaily, but are unable to influence it vertically, as the 
balanced parallel motions will give way to the slightest 
upward or downward force, and will transmit only hori- 
zontal forces to the studs by which they are attached to 
the 1-ton poise. ’ : i 

The great advantage of using hydraulic gear for movin 
the poise is that by merely opening or closing a sma 
valve by turning a lever, the adjustment for weighing 
the load can be made at any required rate to suit the 
varying resistance of the test-piece. There is a similar 
advantage in loading the — by pressure water 
brought from an accumulator and completely under con- 
trol by the supply valves, , 

By opening the valve either partially or full bore the 
rate of loading can be regulated between about 0.2 in. 
per minute and 20 in. per minute, that is, a range of from 
1 to 100. 

This machine is thus completely fitted with hydraulic 
gear, including the Wicksteed autographic recorder, and 
it can be very easily manipulated. The other novel 
features of the machine will be best understood by inspec- 
tion of it in the laboratory. The extreme length of 
specimen that can be dealt with is 5 ft. 6 in. 

Tt is hoped that these arrangements of the machine 
will allow experiments to be made with extreme rapidity, 
in order to find how far time-rate or speed of loading, 
apart from impact, influences the flow of material, either 
so as to increase or diminish the strength of the speci- 
men, or to increase or diminish its ductility in elonga- 
tion and compression. 3 

Another advantage of hydraulic gear to apply the load, 
to adjust the poise weight, and to give the diagram auto- 
matically, is perfect silence in the test-room until the 
specimen breaks. The operator is thus able to explain 
the behaviour of specimens during the progress of the 
test. 

In order to obtain comparable results with different 
machines it is necessary that (1) some svendard sizes of 
test-pieces should be agreed upon, and (2) the different 
machines should be calibrated against one another. 
Doubtless many practical difficulties at once arise in 
always obtaining specimens of the same size. At any 
rate the test-pieces should be made to the same drawings, 
that is, similar in proportions, within fixed limits of size, 
for tests in tension. Thus the Societies of German mm 
neers, Ironmasters, and Architects have issued regula- 
tions as to the method of testing materials; the test-bars 
are generally to be 8in. long, with a sectional area of 0.45 


* Paper read before the British Association in Sec- 
tion G, Nottingham, on Tuesday, September 19, 1893. 














It has been suggested by Professor Unwin that a good 
way of comparing machines would be to strain a care- 
fully selected test-piece well within its limit of elastic 
recovery, and obtain data for the same piece from each 
machine. A comparison of these data would perhaps 
enable the results from the various machines to be re- 
duced to a uniform and comparable standard. 





After the reading of this paper votes of thanks were 
passed to the author, and the section adjourned to the 
engineering laboratory on the ground floor, where Pro- 
fessor Robinson explained the construction of the 50-ton 
testing machine, and carried out several tests with it. 

The general opinion of those present was in favour of 
adopting some uniform standard sizes of test-pieces. 








THE DISPOSAL OF REFUSE. 
To THE EpiToR OF ENGINEERING. 

Srr,—Only those who have themselves undertaken the 
task of writing papers can appreciate the amount of 
labour which has to be expended in gig carey of 
such a valuable contribution as that of Mr. Warner on 
**The Disposal of Refuse,” ag v0 in your last two num- 
bers. Crammed as it is with facts and figures, it is almost 
impossible for it to be entirely free from error ; and with 
your kind permission, I will take the liberty of pointing 
out one or two mistakes. 

In giving the number of destructors of different types 
opted by local authorities, Mr. Warner puts down only 
one to the credit of the Horsfall type. As a matter of 
fact there are ten cells of this type at work at Kidacre- 
street, Leeds, and six at Oldham; and, at the present 
time, eight more are being erected at Leeds, and six at 
Salford. My firm has also supplied ironwork for the 
erection of destructors at Calcutta, Sydney, and Mel- 
bourne; and it has fitted up no fewer than 52 Fryer 
cells with Horsfall’s patent system of forced draught. 
At the present time, the Nottingham and Armley-road, 
8, destructors are being fitted in a similar manner. 

I think, also, it is only fair to Mr. Healey, another 
inventor, to add that he is erecting a destructor for the 
Leyton Local Board. 

r. Warner also states that the power available at 
Oldham is 59.6 indicated horse-power per cell, instead of 
15 indicated horse-power, which is the correct figure. 

The amount burned at Oldham is given as 5.5 tons per 
cell, instead of 7 tons per cell per 24 hours, which is 
correct, as may be easily ascertained by application to 
the Oldham authorities. 

Again, in dealing with the important question of the 
utilisation of power, Mr. Warner puts down the whole 
cost of the disposal of the refuse as the price of produc- 
tion of power, overlooking the fact that that cost must 
be incurred, whether the power is used or not, in order to 
get rid of the refuse. This point was well brought out 
in the discussion by Professor Unwin. 

Believe me, dear Sir, yours obediently, 
G. Warson, ngineer and Secretary. 

The Horsfall Refuse Furnace Company, Limited, 

Victoria Chambers, Leeds, Oct. 2, 1893. 





MORLEY MEMORIAL COLLEGE FOR 
WORKING MEN AND WOMEN. 
To THE EpITorR oF ENGINEERING. 

Str,—May I call your attention to some new classes 
beginning here the first week in October, which we think 
may be of interest to some who have not yet joined our 
college ? 

Now that the rights and duties of citizenship are occupy- 
ing an ever-increasing share of attention, what study is 
more appropriate than the history of the way in which 
those rights and duties have arisen? A course of ten 
lectures will be held on Wednesday evenings in connec- 
tion with the University Extension Society by Mr. 
Graham Wallas, M.A., on ‘“‘ The English Citizen, Past 
and Present.” He intends to trace the history of the 
vestries, the poor laws, municipalities, county councils, 
Parliamentary representation, public education, the 
Health Acts, &c., all as far as ible illustrated by 
instances taken from the history of Lambeth and South- 
wark. Howmuch weary repetition of the mistakes made 
by our forefathers might be saved, if only people would 
inquire what was the yee of the past ! conver- 
sational class will be held at the end of each lecture, in 
which students will have an opportunity of getting help 
in their special difficulties. 

For those whose interest lies in science rather than in 
the world of men, a class in ‘‘Steam” has been arranged (by 
special request of several of the present students) in connec- 
tion with the Science and Art Department, and as those 
who study steam in its practical and technical aspect will 
certainly feel the need of understanding the laws of heat, 
on which the existence of steam depends, aclass in ‘‘ Heat” 
has also been planned under the same teacher. 

A class in elementary Italian, one in Greek, and one 
nn Mr. R. D. Metcalfe, Mus. Bac.) in singing on the 

onic Sol-fa system, complete the list of new classes, For 
particulars of fees, which range from 1s. 6d. for the first 
term (with an entrance fee of 1s., payable once for all, by 
new members) I would refer bye readers to our pro- 
spectus, where will also be found details of the old classes 
in English, foreign nage. political economy, book- 
keeping, arithmetic, shorthand, building and machine 
construction, dressmaking, cooking, drawing, carving, 
&c., not forgetting the Orchestral Society, which meets 
every Wednesday in the Royal Victoria Hall, under the 
oe of Mr. Dove, and has the advantage of prac- 
tising with the orchestra of the hall. 





ships to visit Cambridge last August during the summer 
meeting of the University Extension Society. Six stayed 
the whole month, attending the lectures arranged by this 

iety, three were only able to leave their work fora 
fortnight, but all tell the same tale of an enjoyable and 
profitable time, of kindness received, and the widening 
effect of a glimpse into a kind of life different from their 
own. 

The committee hope that the public will enable them to 
grant similar advantages to the best students of the 
coming session. Yours faithfully, 

Emma Cons, Hon. Sec. 

Waterloo-road, 8.E., October, 1893. 








MARINE ENGINE INDICATOR. 
To THE Epitor or ENGINEERING. 
Srr,—I shall feel obliged if any of your readers can 
e me particulars of any ee Mild than Chad- 

urn’s—working off the crankshaft of a marine engine for 
automatically and continuously showing, on the naviga- 
tion bridge of a steamer (by air bubbles in tubes or other- 
wise), the direction in which the engines are working, 
‘* ahead ” or ‘‘astern,” and every revolution. 

T have carefully examined your advertising columns for 
some weeks, but have not found any machine mentioned 
similar to the above. 

Thanking you in anticipation, 

Yours auheey. 


ENRY PLATER. 
24, Leadenhall-street, London, E.C., 
September 29, 1893. 





MACHINE CONSTRUCTION AND DRAWING, 
1893. 


To THE Epitor oF ENGINEERING. 

Sir, —As a rule, I fear Iam not very much in sympathy 
with the examples set by the Science and Art Depart- 
ment in their examinations. I think it, however, only 
fair to say that the example so seemingly unfair to 
‘*Spanners” would have been understood by 99 out of 
every 100 workmen. During my days as a draughtsman 
it was a common way of specifying a size of a union 
coupling, although the more usual method of stamping 
spanners with the size of the bolt was in that shop 


—— 

Although my experience has at most been only one-third 
of that of Mr. Phillips, I can inform him that it is by no 
means uncommon torefer to spanners by their breadth of 
jaw, and during my own pupilage in one of the largest 
English railway shops it was the only method in vogue, 
causing no more trouble than if they were stamped with 
the size of bolt ; it served, too, toimpress indelibly in my 
mind, without the necessity of multiplying by 1.5 and 
adding 3 in., the size of all spanners in ordinary use. 

I am, dear Sir, yours a 


Cambridge, October 3, 1893. 





STEAM FISHING SMACKS. 
To THE Eprror oF ENGINEERING. 

Sir,—I notice in your issue of the 15th inst. you 
state, and yw correctly, that the safety valves on the 
boilers of fishing smacks are habitually tampered with. 
Ihave evidence of this every week at Grimsby, a place 
where there are no fewer than from 600 to 700 smacks 
fitted with these small vertical boilers, with an average 
pressure of 60 Ib. 

I quite agree with you that measures should be taken 
to stop this bad practice. 

If any qualified engineer were to take a walk around 
the fish docks of Grimsby and inspect the condition of 
several old boilers that have been taken out, with the 
uptakes and Galloway tubes in such a condition that they 
could not keep a fire alight, he would be rewarded for 
his trouble by experience. 

The most of fishermen working these boilers have no 
conception of the danger they run, neither do they under- 
stand the construction of the boiler internally. The most 
astonishing part is that out of so many vessels there are 
not more explosions, 

This last week a skipper came into port with a com- 
plaint that his boiler was leaking through the Galloway 
tube, meaning that the water was passing from the one 
end of the tube to the other, and he could not get more 
than 201b. of steam. He himself had examined the 
safety valve and slide valves of the engine and found 
them all right, so it could not be anything else than the 
leak. Another time the pointer of the steam gauge went 
right round, the pin being out; no person knew what 
pressure was on the boiler. Another time a piece of inser- 
tion cloth was put under the face of the safety valve, and 
shored down from the deck to keep it tight. i 

I corroborate your aetion. Fishermen, ignorant 
of their danger, ought to be protected by a compulsory 
law of lock-up safety valves, alzo more stringent super- 
vision. 

I am also informed of another bad practice that 
ought to be taken up by some person in authority, 
which on at the same port. There are over one 
hundred steam trawlers of the very latest design of 
triple-expansion engines, sizes about 1lin., 17 in., and 
28 in. by 21 in. stroke, and boilers carrying 160 lb. pres- 
sure, everything a facsimile of a passenger steamer engine. 
With a few exceptions, these ships are all manned with 
handy firemen, who are at liberty to take these vessels 
away from seven to twenty-eight days, and go 1300 miles 
to sea in the very worst of weathers, without passing any 
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examination as to fitness, either to satisfy the Board of 
Trade or any insurance company. 

In justice to the owners, I must say that each company 
has a qualified superintendent engineer, who has the 
power to engage what class of men he chooses. Many of 
the men, I am told, are good men for the work, and some 

rsons go so far as to say better than engineers would 

; for this reason—these men have to do their own firing 
and cleaning down, where engineers do not care to do 
this (and many cannot). But at the same time I think 
the Board of Trade ought to cause these men to pass an 
examination as to their ability for taking charge of 
steamers in this trade. I am also informed that on more 
than one steamer the furnace crowns have come down. 
Another trawler was lost, no person knowing how. 
Grave fears were entertained something went wrong with 
the boiler. 
Tam, Sir, yours obediently, 
SumMER VISITOR. 
Fish Dock-road, Grimsby, September 29, 1893. 





BEAM ENGINES FOR PADDLE 
STEAMERS., 
To THE EpiTor oF ENGINEERING. 

Srr,—We are very much interested in your article 
**Beam Engines for Paddle Steamers” (issue of Sep- 
tember 1, 1893), giving an account of the engine of the 
steamer Honam, as we were when you before published 
(November 9, 1888) a description of this same steamer. 

There are a few inaccuracies, to which, in justice to our 
old friend the beam engine, we must call your attention, 
and we believe you will be glad to correct them. 

1. The wooden frames of the American beam engines 
never ‘‘wobbled” tothe extent that ‘‘allowance had to 
be made for this in clearance between the pistons and 
cylinder ends ;” and so far from ‘‘5 in. [clearance] being 
not uncommon,” we must say that in our experience of 
over forty years (during which time we have built and 
repaired hundreds of these engines) we have not seen one 
engine with 5in. clearance; 1 in. at each end being the 
usual design for the largest of them. If there ever was a 
beam engine with 5-in. clearance at each end or at both 
ends, it was because of an egregious blunder, not from 
necessity. 

2. You refer in a complimentary manner to the iron 
frame and keelsons of the steamer Honam, parentheti- 
cally remarking, ‘“‘ which, by the way, is now being 
adopted in America.” 

e have a number of boats on our list, as well as those 
built by others, built before the Honam, which have iron 
or steel engine frames and keelsons, and some of these 
boats have wood hulls. 

3. The Puritan has not forced draught. The blowers 
mentioned only ventilate the fire-room, which is so open 
that no extra air pressure is possible. 

No exact test for determining the economy of the 
Puritan engine has been made, but on the City of Fall 
River, a boat (about the dimensions of the Honam) be- 
longing to the same line, and having the same style of 
engine as the Puritan, careful tests were made in 1883 
(see Journal of the Franklin Institute, July, 1884). These 
tests showed an average consumption of 2.04 lb. anthracite 
coal per hour per horse-power, and we havereason to believe 
that all of the engines built since, of the same style, perform 
just as well. The City of Fall River, by the way, has a 
wood hull, with wood engine frame and keelsons, and 
both cylinders have a designed clearance of 1in. only. 
The engine frame does not ‘* wobble.” : 

Of course, there is no use in these days advancing the 
advantages of the American beam engine. The tide is 
setting in other directions, but they have been, and still 
are, extremely serviceable, and, considered all round, are 
economical for work performed. 

Respectfully yours, 
W. anv A. FietcHeR Company. 
S. Taytor, V.-P. and G.S. 
Hoboken, N.J., September 12, 1893, 





To THE EpiTorR oF ENGINEERING. 

Srr,—In your description of the engines of the steamer 
Honam, contained in your issue of September 1, you say 
the wooden gallows frame usual in American practice 
made a clearance of 5in. between piston and cylinder 
ends, a not unusual allowance. 

Allow me to say that in this you have been misin- 
formed, as such an excessive clearance is altogether un- 
heard of. 

In engines of the size of the Honam’s we have adopted 
lin. of clearance as amply sufficient, and this, too, with 
wooden frames; while, in the case of smaller engines, 
40-in. to 50-in. cylinders and strokes of 10 ft. to 12 ft., I 
have made the clearance as little as { in. without fear of 
results. 

Yours truly, 
H. T. Row ey. 

New York Iron Works, New York City, 

September 15, 1893. 

[The statement regarding the “wobbling” of the 
wooden gallows frame was given on the authority of 
American experts who were in this country in connection 
with the construction of steamers with beam engines 
many years ago ; and the excessive clearance was, accord- 
ing to them, not unusual. Moreover, many eminent 
engineers in America opposed the adoption of the iron 

ows frame in the Moning, built by Messrs. Inglis in 
869, on account of its want of flexibility—a certain 
amount of this being deemed desirable. It 1s gratifying 
that the experience of the firms who write to us on the 
subject indicates that now wooden frames are so satis- 
factory. Everybody admits the ingenuity with which 
the Americans construct in wood, but as wood shrinks 
and swells, to the destruction of rigidity at the joints, we 





think it is no disparagement to the worker that he can- 
not make it like an iron structure. There is no question 
of the advantages of the American beam engine. Many 
constructed a long time ago do not show signs of wearing 
out. They are, when carefully designed, very economical, 
but their weight is a serious objection.—Ep. E.] 





BALL BEARINGS FOR THRUST BLOCKS. 
To THe Eprror oF ENGINEERING. 5 

Srr,—Seeing that so much interest has been shown in 
this matter, we venture to address a further communica- 
tion to you,. giving general details of the application of 
our anti-friction roller bearing to the thrust block of a 
seca shaft, which was referred to in our letter pub- 
ished in your issue of the 15th ultimo. 

Before describing our bearing, we may say that Mr. 
Volk, in his letter in your issue above referred to, has 
in our opinion, stated the principal cause of failure in 
ball bearings—namely, that the balls crowd together, and 
the surfaces in contact moving in opposite directions 
cause considerable friction ; added to which, balls do not 
afford sufficient bearing surfaces for heavy loads. 

In our bearing a series of coned rollers are ar- 
ranged on either side of the thrust collar of the 
shaft, so as to take the thrust pressure when going 
ahead or astern, as the case may be; and these 


OF SHAFT. 





ka 
= 
ar) 
w 
eX 
kw 
= f 
ty bh 
or 











coned rollers are kept in their proper relative posi- 
tion by two series of balls, one of which is placed near the 
outer, and the other near the inner ends of the rollers. 
As the number of balls in each series is equal to the 
number of coned rollers, it follows that there is a pair of 
balls (one at each end) between every pair of rollers. 
These balls perform two distinct functions—namely : 
(a) To space the rollers and prevent the surfaces of any 
pair coming in contact ; and (b) to prevent radial displace- 
ment of the rollers, either by the action of pressure or 


vity. 

orThe " roll upon adjustable paths, which are formed 
as described by your correspondent, Mr. Wingfield, in 
your issue of the 29th ult., and which is the only true 
form for the grooves in tbe case under consideration. 
Care is taken to so proportion the diameters of the driv- 
ing necks on the coned rollers (in which the balls fit) to 
the paths on which the balls—driven by the rollers—run, 
that there is nothing but pure rolling motion between 
the roller necks, balls, and paths. 

The ball paths are, in this case, stationary with the 
bearing casing, and the relative direction of revolution 
of the rollers and balls is as shown by Fig. 4, where a is 
a ball and 6, 6 are roller necks. 

The grooved necks of the rollers, and ball paths, are 
formed with larger radii than the balls, thus giving true 





lines of contact, as between the balls, the grooved necks, 
and Nepal sacar 

The advantages of this arrangement of bearing are the 
following : 

1. Large touching surfaces to take pressure. 

2. Prevention of friction between surfaces of rollers. 

3. Prevention of radial displacement of rollers. 

4. No scrubbing, only rolling movement, between all 
moving ts. 

5. Adjustment of ball paths. 

It should be mentioned that, as an additional precau- 
tion against radial displacement of the rollers, projecting 
collars are formed on the casing, against which the ends 
of the rollers would bear if Tapheond radially. These 
collars are so arranged in form and dimensions that, should 
the roller ends touch them, there will still be only rolling 
om emma on the lines of engagement as the rollers re- 
volve. 

The sketches will, we think, serve to illustrate the fore- 
going description : 

Fig. 1. is a diagram showing the general arrangement 
of the coned rollers and rape balls. 

Fig. 2 shows the thrust collar on the shaft, and the 
relative positions of the coned rollers, spacing balls, ball 
paths, and casing. 

as is an enlarged view of one of the coned rollers 
with balls, &c. 

In conclusion, we may state that, after the very exten- 
sive experiments we have made, the results therefrom 
obtained, and the observed action of balls under pressure, 
we have no hesitation in expressing our opinion that 
balls, by themselves, will never be found to act satisfac- 
torily under even moderately heavy pressures, and that 
consequently they are not well adapted for thrust blocks 
of propeller shafts, 

Yours faithfully, 
PURDON AND WALTERS. 

2, Great George-street, Westminster, S.W., 

October 4, 1893. 





An Extectric Regutator.—Mr. Henri Campiche, of 
Geneva (at present of the Royal Hotel, London), is intro- 
ducing an exceedingly simple electric clock and time 
distributor. A pendulum, ting seconds, operates a 
pawl which rotates a ratchet wheel of thirty teeth, 
making one revolution per minute. At one point in its 
revolution this wheel completes an electric circuit, and 
energises an electro-magnet. From the armature of this 
magnet a long tail-piece stretches towards the pendulum, 
which at the point carries a spring. At the moment the 
circuit is completed the armature gives an impulse to the 
pendulum, the shock being softened by the interposition 
of the spring between the pendulum and the armature. 
The same current can be distributed to a number of 
clocks, each provided with an electro-magnet and a few 
wheels to operate the hands. 


H.M.S. ‘‘Sperpy.”—The first official trial of the 
torpedo gunboat Speedy took place on Tuesday last, the 
3rd inst. This vessel, asour readers are aware, has been 
built and engined by Messrs. J. I. Thornycroft and Co., 
of Chiswick, and is especially interesting from the fact 
that she has Thornycroft water-tube boilers. The trial on 
Tuesday was with natural draught, and was for a period 
of eight hours. We shall give full particulars of this trial 
when we deal with the forced draught trials, which will 
take placeshortly. In the meantime it will suffice to say 
that the results were of a highly satisfactory nature, over 
500 horse-power more than the guarantee being obtained. 
The speed of the vessel was 18.5 knots. The total mean 
ndicated horse-power was 3043; the steam averaged 
190 lb. pressure. The revolutions were about 209 per 
minute for the starboard engines, and 203 for the port 
engines, 








Raitway AccrpENTs.—A return of accidents and 
casyalties reported to the Board of Trade by the several 
railway companies in the United Kingdom during the 
six months ended June 30, 1893, has been issued as a 
Parliamentary Blue-book. During the six months there 
were reported 12 collisions between passenger trains or 
parts of passenger trains, by which 43 passengers and 
one servant were injured ; 16 collisions between pas- 
senger trains and fee or mineral trains, &c., by which 
47 passengers and five servants were injured ; six col- 
lisions between goods trains or parts of 8 trains, 
by which seven servants were injured ; one case of a 
train — in contact with projections from other 
trains travelling on parallel lines, by which one servant 
was killed and three passengers were injured ; 26 cases of 
passenger trains or parts of passenger trains leaving the 
rails, by which three servants were killed and 19 en- 
gers and two servants were injured ; eight cases of goods 
trains or parts of goods trains leaving the rails, by which 
one servant was killed and two were injured ; three cases of 
trains or engines travelling in the wrong direction through 
points, by which one passenger and one servant were in- 
jured ; 14 cases of trains running into stations or sidings at 
too high a speed, by which 78 passengers and three 
servants were injured ; 70 cases of trains running over 
cattle or other obstructions on the line, by which five 
passengers and other persons were injured ; 22 cases of 
trains running through gates at level crossings, by which 
one passenger was killed and one passenger and one ser- 
vant were injured ; five cases of failure of machinery, 
springs, &c., of engines, by which two servants were in- 
jured ; 294 failures of tyres, by which two passengers and 
one servant were injured ; nine failures of couplings, by 
which five servants were injured ; and two other acci- 
dents, by which three passengers and three servants were 
injured. The total number of personal accidents reported 
by the several railway oman during the six months 
amounted to 524 persons killed and 4302 injured. 
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MISCELLANEA. 

In @ very short time the Admiralty will introduce into 
the service two new 12-pounder quick-firing guns. 
Although of the same calibre—3.085 in.—the guns will be 
of different lengths. The longest will be about 10 ft. 6 in., 
and is intended — for use on board ship; and the 
short gun, which will have a length of about 7 ft. 6 in., 
is to be called a field gun. 


At a meeting of the Manchester ~~ Council on Wed- 
nesday, Sir John Harwood announced, amid loud cheers, 
that after consultation with the engineers and dredging 
master, it had been decided that the Ship Canal would be 
ready for opening on January 1 next. On that day, there- 
fore, vessels would be free to traverse the whole length of 
the canal from the Mersey to the Manchester Docks. 


Two new war vessels are being got ready in Chatham 
Dockyard for launching, and both are expected to be 
ready to be sent afloat before the end of the present year. 
The larger of the two vessels is the Forte, a swift cruiser, 
rated as a second class, of 4360 tons displacement, and of 
9000 horse-power. The construction of this vessel has 
been watched with considerable interest, as the whole of 
the machinery and boilers is being manufactured in 
Chatham Dockyard, instead of the order being placed 
with a private firm. The other vessel, the Dryad, is 
receiving her engines and boilers on board from the manu- 
facturer, and is so far advanced that she will be ready for 
launching within a month. 

The Iron Age states that the greater portion of the 
steel rail output in America is now used for renewals and 
not for new lines, as was suggested by Mr. Carnegie. 


Thus for the years 1889 to 1892 the following was the 
distribution of the output, the tonnage used for tram 
lines being deducted : 
Production Used for New Renewal Require- 
Year. of Rails. Roads. ments. 
Gross Tons. Gross Tons. Gross Tons. 
1889 1,458,297 518,400 939,897 
1890 1,786,778 534,900 1,251,878 
1891 1,225,874 889,900 835,974 
1892 1,440,264 446,700 993,564 


A certain proportion of the renewals is due to the replace- 
ment of iron rails, but the major portion of the tracks 
relaid was steel originally. 


In a pee issued, M. Arnould Locard discusses 
the peculiar fauna of the Paris water mains, which it 
appears are infested by numerous molluscs, which appear 
to thrive well in their peculiar environment. The largest 
of these molluscs are the Dreissentia Arnouldi, which 
attain sizes up to 14 in. in height, and are comparatively 
more numerous in the water mains than in the River 
Seine. They fasten themselves firmly to the sides of the 
mains, and form a great obstruction to the passage of the 
water. So firmly do they adhere, that very powerful 
scrapers are required to move them. As for remedy, M. 
Locard suggests that the mains should be laid dry for a 
few days, when the molluscs would die, and might then 
be removed, and the main thoroughly washed out before 
being again used for conveying potable water. To prevent 
their reintroduction, the water supply should invariably 
be filtered before passing into the mains. 

The French Government has issued an order to the 
navy, for the poenvenrs of boilers not in use, as follows : 
On board all ships in the reserve, as well as on those 
which are laid up, the boilers will be completely filled 
with fresh water ; and this is to apply to shell boilers as 
well as to those of the tubulous or pipe type. In the 
case of large boilers with large tubes there will be added 
to the water a certain amount of milk of lime, following 
the instructions furnished by Belleville and Co. for the 
preservation of the tubes of their boilers, or a solution of 
soda may be used instead. In the case of tubulous 
boilers with small tubes, milk of lime or soda will be 
added, but the solution will not be so strong as in the 
case of the larger tube, so as to avoid any danger of con- 
tracting the effective area by deposit from the solution ; 
but the strength of the solution will be just sufficient to 
neutralise any acidity of the water. 

Messrs. Hicks, Hargreaves, and Co. supplied the 
engines to the large new cotton mill which was recently 
opened in Bombay. The mill in question has 9000 spindles 
and 1000 looms, and its output is estimated at 40,000 Ib. of 
= and 16,600 lb. of cloth per day. The engines were 

uilt to the specification of Mr. M. Longridge, of the 
Engine Boiler and Employers’ reget Tusurance Com- 
pany. They are of the horizontal triple-expansion com- 
pound Corliss type, with os arran; in pairs 
tandem fashion, and are capable of indicating 3200 horse- 
power. The cylinders are 30 in., 49 in., 53 in., and 53 in. 
in diameter, with a 6-ft. stroke. The boiler pressure is 
180 Ib, per square inch, and the normal speed of the 
engine is 55 revolutions per minute. The power is trans- 
mitted from the —<— to the mill shafting by ropes, the 
main drum being ft. in diameter, and grooved for 
fifty-six 1}-in. ropes. 

Itis proposed to puta power transmission plant at Wey- 
nau, inSwitzerland, by means of which a total of 2000 horse- 
power, obtained by turbines from the River Aar, will be 
transmitted to different factories, situated at distances 
ranging from 4 to 124 miles from the power station. 
For the shorter distances—viz., up to about 4 miles, it 
is proposed to use compressed air as the transmitter, 
whilst for the longer distances the transmission will 
be effected electrically. The current to be employed 


is of the alternating type, the’ potential on the line 
being 8000 volts, which will be transformed down to 
100 to 150 volts where required. The conductors will 
be carried on posts, special precautions being taken with 
the insulation. The air-compressing plant will consist of 
five compressors, capable of providing 90,000 cubic feet of 
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air at 8 atmospheres pressure per hour. The distributing 
pipes will be 10 in. and 7 in. in diameter, and will be of 
cast iron. 


In the Annual of the Engineering Society of the Uni- 
versity of Georgia, Mr. B. M. Hall describes the method 
by which the Suwanee Canal Company is cutting an 
outlet for draining the Okeefenokee —-. in Charlton 
County, Georgia. This swamp lies in an elevated plateau 
116 ft. above high tide in the St. Mary River, from which 
river the swamp is separated by a ridge 32 ft. above the 
swamp level. A narrow channel 17 ft. deep was first cut 
through this ridge, and a pumping plant was then placed 
at the swamp end of this channel. This plant consisted 
of two centrifugals driven by steam, and capable of raising 
30,000 gallons rhage Bg minute, in a flume arranged so 
as to discharge ito the channel already mentioned. The 
rush of water rapidly deepens the channel, its action 
being aided by a *‘ porcupine” harrow. This consists of 
a log 10 ft. long filled with harrow teeth which is dragged 
up and down the channel by cables. The cost of excava- 
- by this method is said to be only 24 cents per cubic 
yard. 


In a paper read before the International Electrical 
Congress, Chicago, Professor D. C. Jackson stated that 
four different varieties of underground electric conduits 
were at present in use in America. These were cast or 
wrought iron pipe, cement-lined sheet-iron Pipe, tile, 
terra-cotta, or clay pipes, and wooden tubes. Of these 

lazed terra-cotta was most used, the sections being 3 ft. 
ong, and the ducts rectangular, and each capable of con- 








taining at least three cables. It was watertight and 
nearly gastight, and the glaze has a high electrical resist- 
ance. en laid in concrete the conduit should be laid 
with its = 2 ft. below the pavement; without concrete 
at about 3 ft. The tile conduit was laid on a bed of cement 
from 2 in. to6 in. thick. It was covered with concrete to a 
similar depth, so that when the whole had hardened, it re- 
sembled a continuous set of stone ducts. Joints between 
the sections were made either by — strings soaked in 
_——_ or more commonly by a tile sleeve cemented on. 
The simplest conduit used was wrought-iron gas pipe laid 
either bare in the ground, or imbedded in concrete. The 
ducts were usually 2 in. or3 in. in diameter, the latter size 
accommodating four cables. The joints are made with 
screwed sleeves, and the pipes are — 20 ft. long. 
Experience shows that cables can be pulled easily round 
curves in these pipes of not less than 3 ft. ius. 
When laid in concrete, the pipes are spaced about 
14 in. apart. When alternating currents are used, the 
out and return cables should lie in the same conduit 
to avoid losses by eddy currents and hysteresis in the 


pipe. Wood conduits were largely used in Philadelphia. 
he walls were about 1} in. thick, and the top was covered 
with 2-in. plank as an additional precaution. The com- 


monest form was built of 4in. by 4 in. pieces of wood 
with a 3-in. hole bored through them. The wood was 
preserved with coal-tar oil (carbolineum). The disadvan- 
tage of this system was the destruction of the covering of 
the cables by the preservatives used for the wood. The 
only type of conduit used on a large scale was the cement- 
lined iron pipe. 
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OPEN-SPINDLE CAPSTAN 


LATHE. 


CONSTRUCTED BY MESSRS. JOHN LANG AND SONS, ENGINEERS, JOHNSTONE, N.B. 





THE capstan lathe which we illustrate on this page 
is one of a type now being constructea by Messrs. John 
Lang and Sons, of Johnstone, and is intended for 
making from bar iron all kinds of screws and studs. 
The saddle carrying the turret is fitted with a self- 
acting feed, the rate of which can be changed without 
stopping the lathe, by simply moving the hand lever 
shown in front of the headstock. By this means three 
rates of feed can be obtained, viz., 3s in., s;in., and yin. 
p2r revolution of lathe spindle. ‘The screwing head is 
arranged to swing out of the way when not in use. 
The die holder is of an improved type, having no 
front plate, and thus permitting screwing to be done 
right up toa shoulder. The dies are cut from bar of 
special shape, and fit into slides in the screwing head 
without machining. They are made in long lengths, 
and the threads can be re-cut many times before the 
dies are worn out. Grips for holding bars from } in. 
to 2in. in diameter are provided with the machine. 
The capstan rest has provision for five toole. The 
machine illustrated has a 2%-in. hole through its 
spindle ; the height of centre is 8} in. ; the bed is 6 ft. 
long by 12 in. wide, and the total weight complete is 
28 cwt. The cone pulley is designed for a 3-in. belt, 
and has four steps. As illustrated, the lubricant to 
the dies and tools is supplied from an ordinary trough, 
but a centrifugal pump is fitted when desired. 





WELCH’S NUT LOCK. 

Tue nut lock illustrated below has been recentl 
brought out by Mr. William J. Welch, of 25, Wel- 
lington-street, Strand. It does not aim at securing 
the nut by means of increased friction, as is ordi- 
narily done, but it opposes an absolute obstacle to its 
rotation, rendering it a matter of certainty that it 





cannot get off the bolt. This is done by forming a 
cotterway through the end of the bolt, and driving 
into the slot a cotter with a thin tail, which may, or 
may not, be bent across one of the flats of the nut as 
desired. This slot is so proportioned that, when the 
nut is screwed home to the last thread, its inner end 





is below the face of the nut at least 7; in. If the nut 
should not go so far home it will, of course, cover 
more of the cotterway. To allow for these variations, 
several (say four) sizes of cotters, aap! tapering, are 
supplied for each size of bolt. Should the nut require 
to be screwed farther home in course of time, from the 
stretching of the bolt, or from the pieces which it 
secures wearing closer together, the cotter can be 
replaced by one slightly larger. 

tt will be seen that this nut lock can be used with 
bolts in any position—horizontal, vertical, or inclined 
—that it jams the nut through a considerable range, 
and that itis easily removed, leaving both nut and 
bolt uninjured. There are many purposes for which 
the absolute assurance of safety that it gives will 
recommend it highly. 





INDUSTRIAL NOTES. 

Tue coal war continues. The hopes, even expecta- 
tions, of a possible arrangement during the past week 
were not realised. The coalowners met and discussed 
the situation, but dispersed with the intimation that 
when the men were ready and willing, and had 
armed their representatives with full powers to nego- 
tiate, the coalowners’ committee would be ready to 
meet them. The hitch is an initial one ; upon ita re- 
moval depends everything connected with the dispute. 
The employers expressed their willingness to arbitrate 
from the first; they reiterate their readiness now ; 
but the basis of arbitration must be the rates of wages 
to be paid, which, after all, involves a reduction if the 
arbitration board, or the umpire, or anybody to whom 
the dispute is referred, so decide. So far the attitude 
of the coalowners has undergone no change; it is 
consistent with—is, indeed, practically the same—as 
that taken at the first conference at the Westminster 
Palace Hotel. The miners’ conference at Chesterfield 
met after the decision of the coalowners’ conference 
was made known by the manifesto issued by Mr. 
A. M. Chambers on the day previously. The delegates 
at the miners’ conference simply reasserted their pre- 
vious decision not to meet the employers to discuss 
any reduction in wages whatever. They, however, re- 
iterated their willingness to meet, and reaffirmed their 
former statement that the late rates of wages were the 
normal condition of wages in the several districts, and 
pledged themselves not to seek any advance in those 
rates until the prices of 1890-91 were again realised. 
In a certain sense, therefore, the position is that of a 
deadlock, each party taking a stand at a point which 
necessitates either a prolongation of the centest, the 
intervention of a third party, or a surrender on one 
side or the other. Arbitration seems to be out of the 
question, for that would mean a submission of all 
matters to the arbitrators. This the men decline. 
Conciliation may be a means whereby a basis could be 





found, if both parties would agree to accept interven- 
tion, but not otherwise. 

The deadlock is not, however, so absolute as it was. 
The Federation of Miners has decided that the men 
may return to work on the old rates of wages wherever 
the coalowners consent to pay such rates, the only 
condition being that the old hands shall return to 
work when and as soon as room can be found for them 
at their old stations. This step is important, because 
it will remove the block at the pits, and render it 

ssible to obtain a supply of coal and fuel for manu- 
acturing purposes in districts now destitute ; and, 
moreover, it may be the means of solving the diffi- 
culty, by preparing the way for more peaceful nego- 
tiation in districts where the non possumus attitude 
is still maintained. It is now generally admitted 
that the calling out of men, where no notices of a re- 
duction had been given, was a tactical blunder. Now 
that the tactics are changed, and men are allowed to 
work at the old rates where they can, pecuniary assist- 
ance will be given by trades which hitherto have held 
aloof, or have only assisted by voluntary contributions 
instead of by levies. The men who return to work are 
to pay a levy of ls. per day towards assisting those 
who are still out. In this way the contest will per- 
haps be prolonged in certain districts, but the prin- 
ciple of self-interest will operate upon both parties. 

The great coal war will be remembered for many 
strange incidents—for changes of attitude and policy, 
and for vacillation in some cases where firmness should 
have been conspicuous ; i. other cases for an adherence 
to the main object of the strike, namely, the preven- 
tion of any reduction whatever, and for the stout- 
hearted pluck shown by the men and their families 
in the face of privation and want. The latter qualities 
must be admitted, and even admired, for it shows 
that brave endurance is still a characteristic of the 
British people. But the chief interest will centre in 
the final result of the conflict, as a test of the possi- 
bilities of great federations to control industrial 
warfare. In all similar conflicts the federation 
principle has been defeated. This was the case iu 
the miners’ agitations from 1870 to 1879. This was also 
the experience in the agricultural labourers’ movement 
from 1870 to 1879. It also broke down in the building 
trades in 1859 to 1864. It was by no means a success 
in the dockers’ federations, with other classes of men, in 
the years 1889 to 1892. But the Miners’ Federation is 
constituted of miners only, not on the principle of amal- 
gamation, as in the Engineers, but by joint action in the 
common interest, when circumstances seem to re- 
quire it. The degree of success cannot be estimated at 
present in this case. 





The effect of the partial resumption of work cannot 
as yet be po none but the supply will be largely. 
increased all over the kingdom. Durham, Northum- 
berland, South Wales, Cumberland, parts of Stafford- 
shire, and the Forest of Dean have resumed work 
wherever they had been stopped. The federation at 
its recent conference condemned the Forest of Dean 
men for accepting a reduction of 20 per cent., and 
refused to receive a communication from them. But 
the men thus condemned have a very good answer, in 
the fact that they were not supported by the federa- 
tion as they had been led to expect. The condemna- 
tion was mainly based upon the acceptance of the slid- 
ing scale in the Forest ion, but, singularly enough, 
the sliding scale was allowed to operate in Staffordshire, 
the men being thanked for pecuniary help from their 
earnings under the sliding scale. Yet in South Wales 
the most frantic efforts were made to upset the sliding 
scale, even in spite of the fact that the cessation of 
work involved the prosecution of the men for breaches 
of contract. This is the curious part of it—the policy 
was not quite the same all round, And even the 
acceptance of work without reductions was not 
equally condemned in all cases; for some of the men re- 
sumed work at pits in Nottinghamshire and Derbyshire 
before the conference resolved to permit it. The oddest 
thing about the whole matter is that the men employed 
at the Ladyshore Colliery were not allowed to return 
to work on the lines laid down by Mr. Fletcher, the 
proprietor, who proposed to give 30 per cent. advance 
on the old rates. Butthe resolution of the Lancashire 
and Cheshire Federation gave permission a day or two 
afterwards to all the men in the two counties to resume 
work at the old rates. The resumption of work will 
be partial in Lancashire, Yorkshire, Derbyshire, 
Nottinghamshire, Staffordshire where not under the 
sliding scale, Leicestershire, Somersetshire, and Glou- 
cestershire. The full effects of this partial resump- 
tion of work can only be known after an interval, 
but presumably the pits at which the 25 per cent. 
reduction was demanded by official notices will still 
be closed. 

The general effects of the coal strike, in the shape of 
a coal famine and high prices, reached an acute stage 
towards the close of last week, when coal in London 
was advanced a further 5s. per ton, which, together 
with 2s, advance on the previous Monday, meant 7s. 
per ton advance in one week, As the weather has not 
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been at all severe up to the present time, the pressure 
of high prices has not been felt to the extent it other- 
wise would have been ; but fuel is needed for cooking 
and other purposes in the poorest home, so that the 
high prices have been serious. The worst feature 
is, however, that thousands have been thrown out of 
work, or have been only partially employed, by reason 
of the scarcity of fuel, so that the workpeople are less 
able to bear the high prices than they were in 1872-73, 
when work was plentiful, and wages were high in 
nearly every industry. But it is not in London alone, 
or even mainly, that the coal stoppage has been 
disastrous to other workers. It is equally, and even 
more, so in all the iron and steel producing districts, 
and in all places where nee: in all its branches, 
and iron shipbuilding and all kindred trades are 
carried on, It has also greatly affected the carrying 
trades, especially by sea and railway, thousands of 
the workers engaged being thrown idle, either wholly 
or partially, in connection with those industries. The 
worst may be over, by the partial resumption of work, 
but it will take some little time in many instances 
before the pits will be in a condition to produce the 
full quantity of their usual output. For the miners, 
this may happen: the partial stoppage of works may 
have the effect of not again placing them upon full 
time until the depression in trade te passed away, 
and this may not happen for months. 

The condition of the engineering trades in Lanca- 
shire cannot well be described until the coal crisis is 
over, for all branches are affected by it, and it over- 
shadows all other conditions. Several of the large 
engineering establishments throughout the district are 
tolerably well off for work, but on the whole the state 
of trade in those branches is far from satisfactory. 
New work comes forward very irregularly, and the 
work in prospect is not of any considerable weight. 
Some of the large establishments have kept fairly well 
employed during the coal dispute, some by reason of 
good stocks, and others, where pressed, by paying 
higher prices. But generally work has been much 
interfered with in nearly all the districts ; some of the 
firms have been only working half time, and others 
short time, for weeks past. In the iron trade business is 
restricted to the most pressing necessity, for present 
requirements ; both sellers and purchasers appear to 
be holding back until the collieries and iron works 
are again in full operation. In the finished iron 
branches there is little doing, and there is little change 
to report in the steel trade. Fortunately there are no 
serious disputes pending in any of those branches of 
industry. 


In the Sheffield and Rotherham district the coal 
dispute has had a most depressing effect all round, 
the local industries being in a very disorganised condi- 
tion. Thousands of workmen are out of employment, 
and there seems to be no indication of any great 
activity in any department. The steel and file indus- 
tries are most depressed, chiefly owing to the fuel diffi- 
culty. Itis said that Sheffield has not known, since 
1880, so serious a derangement of local trade, or such 
acute distress. Labour difficulties are, however, gene- 
rally absent in the district. 





In the Birmingham district very little business has 
been doing in the iron and steel branches of trade; 
both merchants and consumers appear to be holding 
back in the expectation of better terms. The house- 
hold brass and iron furnishing trades seem to be the 
most busy, and a larger demand is experienced for all 
kinds of domestic utensils, such as lamps, stoves, fire- 
irons, and fenders, and tinplate workers are busy in 
bright stamped goods. Bedstead manufacturers antici- 
pate being busy with a good winter trade. Metal rollers 
and tube and wire drawers are also fairly well em- 
ployed. But even here the full extent of the season’s 
trade cannot be gauged till the coal crisis is over. 





In the Wolverhampton district fairly good business 
has been done both in crude and finished iron, but the 
coal supplies have in some cases been restricted. The 
demand for pig iron has increased by reason of the 
lessened production elsewhere. This also applies to 
bars, plates, sheets, hoops, &c. The prices of most 
articles have increased with the augmented demand, 
and where not increased the quotations are firm. On 
the whole, the Wolverhampton district has done fairly 
well during the coal dispute, as is supplies have not 
been stopped, although somewhat restricted in some 
cases. In neither of the two districts are there any 
serious labour disputes. 





The Admiralty have increased the weekly wages ot 
the labourers at all the Government dockyards, as 
promised some time ago. This increase will reach in 
the aggregate about 32,000/. a year. Some fur- 
ther concessions are being made, and appear to be 
very satisfactory to the dockyard workers, according 
to report. 





If the items of expenditure of the Sailors’ and Fire- 





men’s Union, recently published, be at all correct, the 
figures will startle such well-conducted unions as the 
Engineers, Ironfounders, Boilermakers and Ship- 
builders, Carpenters and Joiners, and a host of others. 
The chief items are: Salaries of officers, 9779/. ; rent 
and rates, 1328/.; printing and stationery, 2215/. ; 
legal charges, 2559/. ; cost of weekly publication of 
organ, 1377/. ; other expenses of management, 5003I. ; 
total, 22,261/.; losses by the Cardiff Home, 5504/., 
or a gross total of 27,765/. Against this the benefits 
rank thus: Lock-out pay to members, 2573/. ; strike 
pay, 192/.; sick pay, 512/.; medical aid, 1132. ; 
funeral benefits, 506/. ; shipwreck claims, 4011. ; out- 
of-work, 74/. ; and superannuation, 62/. ; total, 4438/., 
out of an aggregate expenditure of 32,2037. Truly the 
mouths of the old unionists must water at the blissful 
state of the new unions, in so far as they may covet 
salaries and expenses, 





The long hours worked by carmen have come before 
the police courts recently, from which it appears that 
in some cases the driver and the horses are out 
eighteen and even more hours per day. If the Car- 
men’s Union still exist, it ought to do something in 
this matter. And what of the poor horses? They 
have no union, but there is a Society for the Preven- 
tion of Cruelty to Animals. 


The boot and shoe strike at Bristol has ended with 
advantage to the men. It was feared at one time that 
the strike would cause a serious disruption all through 
the boot and shoe trades districts, but the executive 
came down with force, and eventually secured a settle- 
ment of the dispute. The whole conditions of labour in 
this trade have been undergoing an important change 
during the last few years, and very soon the entire 
trade will be under factory law. Home work and 
sweating will be at an end. The system of half a 
century ago is a matter of history; even that of a 
quarter of a century ago is fast passing away, never to 
return. 

The farriers’ strike in the London district has ended 
in a collapse, the men’s places being taken by men 
from the provinces, but at the advanced rates, and 
with a reduction of the working hours. The men have 
lost, but the conditions fought for have been practi- 
cally won. The fact is, there is such a large mass of 
surplus labour at present, that a strike in any trade is 
exceedingly risky. 





Amid all the strikes and failures of the present, one 
trade seems to be flourishing, that of the sheeting 
weavers, the men employed at which have just ob- 
tained 25 per cent. advance in the Heywood district of 
Lancashire. 





Apart from strikes, there is the grave question of the 
unemployed, the number of whom is increasing enor- 
mously. In London the matter is becoming serious, 
and it is to be hoped that the foolish wild talk of the 
past two years will not be repeated. In Liverpool the 
out-of-work can be counted by niany thousands. It is 
generally so in most of the large towns. It is a diffi- 
cult problem, looked at from every standpoint. If 
work could be found at occupations which came into 
competition with ordinary labour, there would be an 
outcry. If the rates are largely increased, there will 
be grumbling by the ratepayers. The Exchequer is 
aboutempty, so that the State cannot or will not do 
much. Land cultivation is out of the question. But 
some local works could possibly be hurried forward, so 
as to give employment to some at least. 





The coal strikes on the Continent have extended. 

In Belgium the total number out at the close of last 
week was over 12,000 in the Charleroi district, and a 
general cessation of work was decided upon this week. 
At Mons the total number on strike was much reduced, 
and all chances of a general strike were regarded as at 
anend. In the Liége district only about 750 were on 
strike at the commencement of the week, and all was 
quiet, 
. In the Carmaux district, France, the voting was for 
a general strike, only 34 being adverse to that policy 
out of 2850 who voted. At Lens some disturbances 
took place, the men on strike being dispersed by the 
gendarmes. Several were wounded, and five were 
arrested. Other strikes are reported in France, but 
none of a very serious character, In no case has the 
cessatio:: of work on the Continent had the slightest 
effect upon the coal dispute in this country. 

The strike in the Pas de Calais district, after costing 
the miners about 2,000,000 francs, has practically 
ended without much advantage to the men. There is, 
indeed, little chance of any desperate labour struggle 
on the Continent until the men are organised more on 
the lines of English unions, The men strike without 
due deliberation, and without means. 





The appeal of the London Trades Council for finan- 
cial assistance to the miners on strike offers no opinion 
on the merits of the dispute. The appeal is for the 





| hungry, for the women and children who suffer and 


cannot help themselves. It was a wise decision on 
the part of the council to avoid all controversy, 
because of the differences existing between the 
various sections of the miners as to matteis of policy. 
As a rule, the appeals of the London Trades Council 
have been most successful, dating back to its first 
establishment in 1859, or the early part of 1860, when 
it collected money for the builders’ strike. As a rule, 
a close investigation of the merits of the case is insti- 
tuted before credentials are given to collect funds on 
behalf of a strike. In this case no such investigation 
was needed, all the facts being notorious, The chief 
unions that have not contributed will either send their 
money direct to the miners or through the London 
Trades Council, now that the latter have appealed, 








TICKET CANCELLING, DATING, AND 
REGISTERING MACHINES. 

At the World’s Columbian Exposition the Keller 
Printing Company, of 708, Broadway, New York, ex- 
hibit several machines for printing and dealing with 
tickets intended for use on rail and tram ways. ‘Three 
of these are illustrated on page 414. F ig. 1 shows an 
appliance for cancelling or punching a large number 
of tickets at one operation. These tickets, a specimen 
of which is shown on the base of the machine, have a 
number of days of the month—1st to 16th—printed on 
the upper margin. They are, however, only available 
for use on one particular day. Toindicate this date, 
the tickets given out to the conductors have a notch 
M cut out of the space corresponding to the particular 
day. To effect the notching a large packet of tickets 
B is placed in a box, and strongly compressed by 
means of the screw D turned by the crank handle E. 
Over the tickets there is a sliding carriage F, carrying 
a tool G, clamped by a screw H. By turning the 
handle I the carriage is moved, through the inter- 
mediary of the pinions J and fixed racks K, over 
the packet of tickets, and the tool is caused to 
plane a groove, which shows as a notch M in 
each individual ticket. This notch, as shown, indi- 
cates that the ticket is good only for the 5th day of 
the current month. By perforating, by a hand punch, 
the line of hours at the base of the ticket, the con- 
ductor can still further curtail the time during which 
the ticket is available. 

Fig. 2 shows a ticket holder and register, by which 
a web or tape of tickets can be cut up and dated, each 
ticket being counted as it is withdrawn, to prevent 
fraud. The tape is drawn through feed rollers 4, 4 by 
turning the handle 3, and passed between a printing 
cylinder 5 and a bed cylinder 6, Upon the printing 
cylinder is a knife, which cuts off the tickets 7 as it 
delivers them through the slot 8. A counting device 
9 is geared to the —— cylinder, and keeps a 
register of the operation. It is inclosed within the 
case, which is normally closed by the locked door 
shown at the back of this view. By the use of this 
machine all troublesome counting of the stock of 
tickets is avoided, while dishonest officials find an 
exact account kept against them. 

Another form of dating machine, designed for turn- 
ing out tickets rapidly for street railways, ferries, &c., 
is shown in Fig. 3. The individual tickets in the roll 
are divided from one another by a perforation and a 
pair of notches, which are also used for maintaining 
the register during printing. The roll of tickets A is 
placed on the stud U, and held sideways between the 
two laths B, B. The-end of the tape is passed around 
the wheel L, and is then carried around the bed 
cylinder E, again passed over a portion of the peri- 
phery of L, and then carried around the wheel M, the 
recrossing of the tape producing frictional tension, after 
which it is carried to the winding reel W. This latter 
is operated from the shaft carrying the type cylinder 
by a belt which slips when the coil on the winding 
reel becomes of such size that it will take up more of 
the tape than is fed in the operation of the cylinder 
E. This cylinder is fitted with lugs which engage 
the notches in the tape of tickets to secure the register, 
as already explained. The type is placed in slots 
running parallel with the shaft, and held by screws. 
An inking disc K continuously inks the type. The 
counter O records the number of tickets dead. 








LOCOMOTIVE AT THE COLUMBIAN 
EXPOSITION.* 
(Concluded from page 390.) 


Steam Pipes.—Steam pipes to be of cast iron. Ground 
joints made with ball-jointed rings to cylinder and 


T-pipe. 

Behous Pipes.—({Fig. 55.) Exhaust pipes to be of cast 
iron, with double nozzles 34 in. in diameter, made with 
bali joints and secured to pipes with three bolts (Fig. 56). 

Dry Pipe.—Dry pipe to be 7 in. in diameter outside, lap- 





* Figs. 1 to 20 occur in our sro pene plate and on page 
330 in our issue of September 15 ; Figs. 21 to 42 occur in 
our two-page plate of September 22; Figs. 43 to 53 cccur 
on pages 388 and 389 in the issue of September 29, and 
the remaining figures on pages 418 and 419 in this issue, 
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welded wrought iron, fitted with brass sleeves, riveted, 
caulked, and ball-jointed. Back end secured to cast-iron 
branch pipe in dome: front end secured to front flue 
sheet, and to T-pipe in smokebox. 

Throttle Valve.—(Fig. 31 of two-page plate, September 
22.) Throttle valve to be a double seat balance valve 

laced in dome. To be ground in tight, and operated by a 

ll-crank lever connected by a rod passing through the 
turret to the throttle lever. 

Turret.—Turret to be of cast iron, drilled and tapped 
as shown. To be finished all over. 

Injectors.—Injectors to be Monitor No. 10 on right- 
hand side, and No. 9 on left-hand side, placed outside the 
cab, with handle for operating them inside. 

Check Valve.—Check valve to be of the standard pattern. 
To be cased with Russia iron with finished cast-iron top 
and bottom. 

Air Brake Equipment.—Air brake equipment for engine 
to be as per Westinghouse Air Brake Ciagens's schedule 
Al, with 9} in. air pump, 16 in. by 33 in. auxiliary reser- 
voir, No. 15 driver brake cylinder, and improved equalis- 
ing engineer’s valve with feed valve attachment. Air 
brake equipment for tender to be as per schedule B. 

Air Signal.—Engine to be supplied with complete 
air signal equipment as per schedule J. 

Driver Brake.—Engine to be fitted with equalised 
pressure driver brake, operated by two cylinders placed 
under footplate. Brake shoes to be of the Ross Meehan 
pattern. 

Engine Truck Brake.—Fiogine truck to be fitted with 
brake as per schedule W.Y. and W.D. American Brake 
Company. To be connected by pipe and hose connec- 
tions with 12 in. by 33 in. auxiliary reservoir. 

Metallic Packing.—Piston-rods and valve stems to be 
fitted with United States metallic packing (Figs. 28 and 
29 of two-page plate, September 22). 

Wheel Covers.—Wheel covers mide of 3 in. sheet-iron 
faced with 14-in. angle iron finished. 

Spring Rigging.—Engine to be hung on springs sup- 

rted in stirrups underneath the driving boxes. Equa- 
isers to be made of best hammered iron slotted at both 
ends to receive hangers, and in centre to receive wrought- 
iron fulcrum. Gibs for fulcrum and hangers to be of steel. 

Stack.—Stack to be straight, 15} in. in diameter inside, 
height from boiler to top of stack 40}% in. Cast-iron top 
and base and Russia iron jacket. Base to be fitted air- 
tight to smokebox. Height of stack above rail 14 ft. 
10 in., with engine central in pedestal. 

Headlight.—Headlight to be of special round pattern 
with 18 in. reflector. To be secured to headlight-board 
supported on cast-iron brackets. Height over all, 343 in. 
To Sons illuminated number of engine on both sides. 

Smokebox Front and Door.—Smokebox front and door 
to bo of cast iron finished on outside and fitted air-tight. 
Kowhes plate to be secured to docr, numbers to be riveted 
to plate. 

Bell and Yoke.—Bell and yoke to be of N.Y.C. 
standard pattern (Fig. 58, page 418). Bell to have the 
following composition ; four parts copper to one of tin. 

Safety Valves. —Two 3in. Richardson combination 
mufHers and safety valves to be placed in dome cover. 

Dome.—Dome to be lagged with asbestos cement and 
covered with No. 12 sheet iron casing and cast-iron rings. 
To ba paiated and striped. 

Sand Box.—Sand box as per Fig. 57, with No. 12 
sheet-iron body and cast-iron top and base. Sand valves 
to be operated by a handle in cab on right-hand side. 
Sand pipes 1}in. in diameter to run to front of each main 
driver. 

Hand-Rail.—Hand-rail of wrought-iron pipe, finished, 
supported on columns, screwed into bosses, which are 
fastened to boiler. 

Running Boards.—Running boards of ¥s-in. iron faced 
with angle iron secured to boiler with wrought-iron 
braces. Finished all over. 

Cab.—(Fig. 59.) Cab substantially built of black wal- 
nut secured with joint bolts and corner irons. Ceiling 
of alternate ash and black walnut strips. To be furnished 
with seats and tool boxes for engineer and fireman. 
Sashes to be fitted with plate-glass. Woodwork to be 
well rubbed. oiled, and varnished. 

Cab Handles.—Cab handles and handles on smokebox 
to be finished and to have a Russia iron casing around 
middle of handle. 

Cab Brackets.—Cab brackets to be of cast iron bolted 
to back frame, finished all over. Handles to be covered 
with Russia iron casings. 

Grates.—(Figs. 17 to 20 on page 330 ante.) Grates to be 
cast iron of the rocking style, operated by lever on foot- 
plate. Grates to be supported on cast-iron side frames 
secured to sides of firebox by studs. Back grate to be 
stationary. Filling-piece 3 in. wide to be used at back 
of firebox. 

Ashpan.—Ashpan to be made of g-in. iron with angle- 
iron corner and pee pieces. To be made in two 
parts ; lower part secured to upper by bolts and keys. 
Upper part to be fastened with studs screwed into grate 
side frames and provided with split keys. Ashpan to 
have front and back dampers closely fitted and operated 
by levers in the footplate. Ashpan to be dust-tight. 

Pilot.—(Fig. 53, page 389 ante.) Pilot to be of oak, sub- 
stantially made and braced. To be securely bolted to 
bumper beam, and provided with horned draw casting as 
per Fig. 60, on page 418, and drawbar. Tobe set to clear 
the rail 44 in. Pilot to be painted and striped. 

Footp’ate.—Footplate to SS of cast iron securely bolted 
to frames. 

Lagging and Jacket.—Boiler to be lagged with asbestos 
cement, and jacketed with Russia iron, secured by Russia 
iron bands. Lazging and jacket toextend over smokebox 


and in cab to bick end of boiler. 
Engine Truck.—(Figs. 48 and 49, page 389 ante.) Engine 
track to have square wrought-iron frame with wrought- 











iron pedestals bolted on. Cast-iron centre plate supported 
on cross bridge to receive centre-pin. 

Engine-Truck Box.—(Fig. 52, page 389 ante.) Engine- 
truck box to be of cast iron fitted with brass shell and 
projecting Babbitt metal bearing. Spring side bearing 
to b3 secured toframe. Brake to be fitted to truck as 
per specifications under ‘* Engine Truck Brakes.” Engine 
truck to be finished all over. : 

Wheels.—(Figs. 50 and 51, page 389 ante.) Wheels to 
be cast-iron spoke centres, with steel tyres secured by 
ene rings. Diameter of wheels, 40 in. outside of 

yres. 

Azles,—Axles to be of hammered iron, journals 6} in. 
by 10 in. Axles to be stamped with name of maker 
and date of forging. 

Fittings.—Engine to be provided with whistle, steam 
gauge, air gauge, steam heat gauge, steam heat-reducing 
valve (Gould), three gauge cocks, water glass with shield, 
cab lamp, blower, oil cans, signal lamps, bracket, and all 
necessary wrenches, fire tools, chisels, packing tools, &c. 
Two jack screws and a pinch bar to be provided. All 
exposed fittings to have wrought-iron finish. All ex- 
posed pipes to be finished. All finished removable nuts 
case-hardened. All threads U.S. standard. 

Tender Frame. — (Fig. 62.) Tender frame to be 
built of 64in. by 4 in. by }in. angle iron substantially 
riveted and braced. Pine flooring 2 in. thick to cover 
the whole top of frame, and 1-in. cak flooring to be laid 
in coal space. Top of oak flooring to be covered with 
sheet iron secured by countersunk head screws. 

Tank —(Fig. 61.) Tank to be made of }-in. iron, 
riveted with ;-in. rivets 14-in. pitch. Angle irons and 
bracing as per drawing. Tank valve covers to have 
Russia iron casing and cast-iron finished top. Tank valves 
to be fitted with strainers. 

Water Scoop.—(Fig. 66.) Water scoop to be fitted 
to tender, operated by a lever placed on the left hand 
side of the coal space. 

Gould Drawbar.—Tender to be fitted at back end with 
Gould drawbar. Height from rail to centre of drawbar 
35 in. Buffer casting to be fastened to bumper beam on 
back end of tender. Height to top of buffer casting from 
rail, 50 in. Frontend of tender to be fitted with draw 
castings and drawbar to footplate of engine, also with 
safety chains and hooks. 

Trucks.—Trucks to be four-wheel, with wrought-iron 
side frame. Bolster of channel iron, with plates riveted 
on topand bottom and cast-iron end caps bolted on. Centre 
castings (Fig. 64) to be bolted to bolster. Cast-iron 
top and bottom bolster plates to be bolted to side frame 
and to bolster. Top bolster plate to receive the safety 
truss which carries the axle safety straps. Tender truck 
box (Figs. 63, 64 and 65) to be of cast iron, with brass 
journal bearings and malleable iron keys. Cover to be 
of malleable iron. Axles of hammered iron, to be stamped 
with name of maker and date of forging. Wheels (Fig. 50, 
oa page 389 ante) to be of cast-iron spoke centres, steel 
tyred, secured by retaining rings. Tender to be equipped 
with Westinghouse air brake. Brakes to be applied to 
both trucks. Tender to be equipped with air signal, steam 
heat pipe, and couplings. 

Painting.—Engine and tender to be painted black and 
varnished, each coat of paint to be well rubbed before the 
next one is put on. All stamping and lettering to be done 
in aluminium leaf. Engine to be numbered on side of 
dome and panel of cab. Tender to be numbered on back 
end, and lettered ‘‘N. Y.C. & H.R.R.” on side of tank. 





THE WASTE OF HEAT IN IRON 
SMELTING. 


On the Waste of Heat, Past, Present, and Future, in 
Smelting Ores of Iron.* 


By Sir Lowruran Bett, Bart., F.R.S. 


Ow1ne to an apprehended dearth of papers, at the 
request of the Council an appeal was made to me for one 
on cesulphurising pig iron. As there was no time: to 
prepare anything new on this subject, it became neces- 
sary that I should endeavour to gather materials for the 
present communication from an investigation which has 
occupied my attention for some time past. 

Practically, my object will be tolay before this meeting 
the amount of heat which is lost, even in our most perfect 
blast furnaces, and then to offer some suggestions for 
avoiding at least a portion of this waste. 

Although my contribution to our American volume did 
not meet with universal approbation in the United 
States, my esteem for the members of the iron trade of 
that great country remains unaltered, and I rejoiced on 
being honoured by an invitation to write, for the Chicago 
Exhibition, some account of my present views on the 
position of the blast furnace. Unfortunately my engage- 
ments at the time did not permit a compliance with this 
request. (Greater leisure, however, has revived the wish 
todespatch one more message to our colleagues in the 
western hemisphere. To be candid, I must admit that 
the selection of the subject of this paper was greatly 
influenced by the hope that its contents may afford the 
information asked for by my friend, Dr. Raymond, of 
New York. 

Since our first and illustrious President, the Duke of 
Devonshire, delivered his address, almost exactly twenty- 
four years ago, we have heard so much on the economy of 
fuel in smelting iron ore, that some may hesitate to 
believe that any coke or coal is still being wasted by 
those engaged in the work. Among our members there 
are doubtless some who came into the world at or about 
the birth of our Institute, and I covet the pleasure of 
placing before them a brief survey of the extraordinary 
progress which has been made in the direction referred to, 


"* Paper read before the Iron and Steel Institute. 


during the lifetime of some of the founders of this 


y- 

David Mushet, who wrote fifty or sixty years ago, tells 
us that to produce a ton of pig iron in Scotland, 114 tons 
of coal was consuméd. This was reduced to 8 tons before 
1830, and, since that year, in Cleveland has been brought 
down to less than 2 tons in furnaces using the poorer 
mineral of that district. 

I am not going to de‘ain you with any inquiry .as to 
how such an extraordinary waste of power arose, but 
bring you at once to what was considered, so late as 1830, 
a reasonable expenditure of coal. To produce 3 tons of 
coke—-the quantity frequently required—5 tons at least 
of coal was consumed, which, with 20 cwt. to 30 cwt. for 
blowing-engine and calcining the ironstone, gave 5 to 54 
tons of raw coal per ton of pig iron. 

At that period very little, if anything, was known of 
the quantity of heat generated by a given weight of fuel 
—nothing had been discovered as to the mode of the 
quantitative measurement of heat, and, in consequence, 
no one knew anything of the actual amount of this agent 
involved in the process we are considering. 

Experience, reverenced as the Rule of Thumb, was the 
sole guide of the ironmaster of that day, and 3 tons of 
coke for each ton of iron was the result of the lessons 
taught by this adviser. 

More recently scientific research made known that a 
given amount of heat, however produced, was capable of 
raising a certain weight of water 1 deg., twice the heat 
2 deg., and soon. Under the appellation of heat units or 
calories, the quantity of heat can now be measured with 
about the same exactitude that its intensity is estimated 
by means of the thermometer and by the pyrometer. Add 
to this knowledge the fact that the same means of 
measurement has enabled us to determine the quantity of 
heat evolved in the various chemical and other changes 
which take placa in the blast furnace. With such 
arithmetic as this at our command, the appropriation of 
the heat evolved by the combustion of the fuel can be 
traced with a very close approach to truth, so that we are 
enabled to distinguish between what is necessary and 
what is waste. If, for example, a smelter sixty years ago 
had been told that the gases leaving his furnace were 
charged with an amount of heat which represented nearly 
27 ewt. of the 3 tons of coke he was using to produce 
ltonof pig iron, surely he would have asked himself, 
Can I not utilise some of this vast amount of power now 
being lost ? 

Viewed by the knowledge now at our disposal, it may 
seem difficult to understand why no inquiry was made in 
the direction just intimated. Every one about a furnace 
must have been aware that the intense temperature of the 
hearth rapidly disappeared during the ascent of the 
highly heated gases towards the throat. It must also have 
been clear to the most casual observer that this arose from 
their heat being transferred to the cold materials intro- 
duced at the top, during their descent towards the 
tuyeres. Notwithstanding this, it never seemed to have 
occurred, even far into the present century, to any fur- 
nace owner to ascertain whether any great amount of the 
heat dealt with remained unappropriated. To give you 
an idea of the important function played by this inter- 
cepted heat, it was ascertained at the Clarence Works, 
twenty-five years ago, that of the high temperature in 
the hearth of an 80-ft. furnace, 70 per cent. present at any 
particular time owed its origin to its absorption by the 
materials during their immersion in the heated gases. 

Let us apply some of the science taught us by chemists 
and others in recent years to the operations of a furnace 
consuming 60 units of coke for each 20 units of pig iron, 
obtained from an ore like that found in the adjacent hills 
of Cleveland. In undertaking this duty a good deal 
must be left toa mere estimate, because, eo far as I know, 
no scientitic examination was ever applied to a furnace 
working, in former times, under the conditions named. 

After allowing for the foreign matters in the coke, 
each unit of the fuel used in the furnace was calculated, 
under .the conditions of its oxidation, to yield, when 
burnt with air at 100 deg. Cent. (212 deg. Fahr.), 2545 
calories, equal therefore to 152,700 calories for the 60 cwt. 
of coke consumed. On the other side of the account we 
have this heat appropriated to an extent of 84,028 calories, 
leaving 68,676 calories considered as having been carried 
off in the gases. Reckoning 2545 of these thermal units 
to represent one unit of coke, we have 33.017 cwt. for 
actual work, and the remaining 26.983 cwt. expended 
without any useful results, 

e will now anticipate our history of the develop 
ment of the iron trade by about sixty years by quoting 
the recent practice of a.furnace at Low Moor, communi- 
cated to me by our President. - It differs in principle in 
no way from the furnace, the results of which have 
just been described. Instead, however, of having a 
height of 42 ft., it was increased in this respect to 70 ft., 
with a capacity of 10,700 cubic feet. This addition was 
made expressly.to avoid the great waste of heat in the 
escaping gases, subsequently recognised by means of 
the great enlargement of the Middlesbrough furnaces 
about 27 years ago. 

The weekly production, by a similar alteration at Low 
Moor, was raised from 80 tons to 350 tons per week, and 
the coke was reduced to 38 cwt. per ton of metal. Some 
of the items exhibit a smaller amount of heat being re- 
quired than happens in the smaller furnace, but the chief 
source of saving is in the waste gases, these being, owing 
to the smaller weight of coke used, reduced in quantity 
as well as in temperature. By estimate the weight of the 
gases in the smaller furnace was about 356 units for 20 of 
iron, while in that of 70 ft. they are computed to be 224 
units, or about 37 per cent. less. In the calculation given 
on the next page the calories, contained in the gases 
per ton of iron, are reduced from 68,676 to 21,951, which 
represent 26.983 owt, and 7.981 owt, of coke respectively, 
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Particulars of Heat Developed and Appropriated in a 
Furnace about 45 ft. in Height, Blown with Cold Air. 


Heat Evolved— 
Coke used per ton of iron, 60 cwt. less 
10 per cent. water and ash = .. - 
Deduct 2.04 carbon contained in the 
limestone, carrying off an equal 
weight of carbon in coke in upper 
region of furnace.. ee oe ~ 


64.00 of carbon. 


2.04 


51.96 


Leaving for combustion at the tuyeres.. oi 
Calories. 
Evolution of heat, 51.96 carbon burnt at tuyeres 
to carbon oxide x 2400... es ee -. 124,704 
Of this 5.00 units burnt in zone of reduction to 











carbon dioxide x 5600. 28,000 
152,704 
Appropriation of Heat— 
Sites Coke = 
Ini \ : ‘ota 2545 
Units. Calories. Calories. Calories 
Evaporation of water per Unit. 
in coke es -. 1.50 water x 640 = 960 377 
Reduction of iron in 
20 of pig iron q x 1,780 = 33,108 13.009 
Carbon impregnation .60 x 2,400 = 1,450 565 
Expulsion of carbon di- 
oxide fromlimestone’ .17 x 870 = 6,290 2.471 
Decomposition of car- 
bon dioxide by car- 
bon .. a * x 2,490 = 1,440 -566 
Decomposition of hy- 
grometric moisture 1€ x 34,000 = 6,440 2.138 
Metalloids reduced ap- 
proximate .. oe ee os 4,200 1.650 
Fusion of pig iron 20 units x 830 = 6,600 9.593 
me slag so mm @ x 650 = 17,050 6.700 
Loss by radiation, 
convection, &c. 7,500 2 947 
84,038 33.016 
Carried off in the escap- 
ing gases oe 63,676 26.984 
152,714 60.000 


The estimated temperature for the gases of the older fur- 
nace is 774 deg. Cent. (1415 deg. Fahr.), and for the other 
408 deg. Cent. (771 deg. Fahr.). It should be remarked, 
however, that both are probably in excess of the real 

uantity, due to the assumption of carbon, as carbon 
Soaibe being perhaps a little overstated. Mr. Windsor 
Richards, indeed, gives 420 deg. to 600 deg. Fahr. as the 
temperature of the escaping gases in the 70-ft. furnace at 
Low Moor. 

A portion of this economy, it must be supposed, may 
be due to the carbon as carbon dioxide being in a larger 
proportion to the carbon oxide than in the former in- 
stance. 

In the year 1828 it occurred to Walter B. Neilson, a 
gas works manager in Glasgow, to suggest heating the air 

reviously to iis admission into the blast furnace. He 
oe left no record of any grounds upon which he founded 
the expectation of realising a saving beyond that equiva- 
lent to the heat thus injected among the materials. It is, 
however, highly improbable that any marked amount of 
success would have attended any such attempt. Neilson 
lived before the days when chemistry had become a science 
studied by, or indeed much believed in, by men occupied 
in industrial pursuits. But were it otherwise, we have 
Dr, Percy, a leader among scientific metallurgists, quot- 
ing, as we shall hereafter see, the opinions of chemists 
nearly forty years after the date of the hot-blast patent. 
As a result of their labours and his own, he admitted that 
he was as unable to explain its mode of operation as he 
was to give a reason why hot water dissolved more of cer- 
tain salts than cold water was able to do. 

In the early days of smelting iron ore with heated air, 
owing to the defective nature of the apparatus employed, 
a very moderate temperature was reached, which rarely 


Particulars of Heat Evolved and Appropriated in a Fur- 
nace 70 Ft. in Height, Blown with Cold Air. 


Evolution of Heat— 
Coke consumed per 20 cwt. of pig iron, 
$8 owt. less ash, &., equal to 
Less carbon in 15.5 of limestone carry- 
ing off 1.86 of that in coke - 


34.51 of carbon. 
1.86 





Leaving to be burnt at the tuyeres 32.65 
$2.65 ewt. of carbon burnt to carbon oxide x 2400 = 76,360 
6.00 ,, of this CO carbon dioxide x 5600 = 28,006 














104,360 
Value of one unit of coke 104,360 _ 9745 calories. 
Appropriation of Heat— 
Calories = Coke at 
~ 2745 cal. 
Evaporation of water in 
coke .. ee ee ee 95 x 640 = 608 .221 
Reduction of oxide ofiron.. 18.6 x 1,780 = 88,108 12.062 
Carbon impregnation ee 6 x 2,400= 1,440 524 
Expulsion of carbon dioxide 
from limestone -- 155 x $70= _ 5,785 2.080 
Decompositionof ,, C. 1.86 x 38,200 = 56,952 2.169 
. water in 
blast hydrogen es 14 x $4,000 = 4,760 1.734 
Metalloids reduced, approxi- 
mate .. ee se oe ae ve 4,200 1.530 
Fusion of pig iron 20.00 x 330= 6,600 2.404 
ae slag .. es -- 80.00 x 550 = 16,500 6.011 
Loss by radiation, convec- 
tion, &. .. oe ee $3,500 1.275 
82,403 30.019 
Carried off in escaping gases 21,957 = 7.981 
104,860 38.000 


exceeded $30 deg. Fahr. Later furnace managers were 
satisfied with the blast when it melted lead, probably, 
therefore, about 620 deg. Fahr. (333 deg. Cent.). _ 

Not possessing any scientific data connected with the 





earlier application of the hot blast, Iam compelled to 
look for my illustrations when the subject first began to 
engage my attention about the year 1868. At this period 
we had succeeded, at the Clarence Works, in raising 
the temperature of the air to 485 deg. Cent. (905 deg. 
Fahr.). At that time we had redu the consumption 
of coke to less than 30 cwt. for Cleveland No. 3 iron, the 
yield of the calcined iron ore being about 42 per cent. 
The estimated quantity of carbon burnt at the tuyeres to 
carbon oxide was 24.44 units per 20 of pig iron, and of 
this 5.47 of carbon passed off, by the reduction of the ore, 
as carbon dioxide. This raised the heat produced by 
the fuel to 3087 calories per unit of coke used, which, in 
the particular case of which the data are given below, was 
28.92 ewt. perton of pig. The efficiency of the coke was 
further increased by the addition of 509 thermal units, 
bringing the total to 3596 calories per unit of coke instead 
Hd the 2735 calories in the cold blast furnace at Low 
oor. 

The weight of escaping gases, per 20 units of pig iron, 
was 170.59 units, and the temperature being 452 deg. 
Cent. (848 deg. Fahr.), the calories carried away were 
17.922, equal, therefore, to 4.984 of coke. 

In the year 1862 Messrs. Whitwell built a pair of fur- 
naces 60 ft. in height, and in the same year Messrs. 
Bolckow and Vaughan constructed one 75 ft. high, with 
a capacity of about 10,500 cubic feet. Mr. Vaughan’s 
object was an increased make, but in addition to this a 
considerable economy of fuel was realised. I was per- 
mitted to inquire into the cause of this unexpected saving, 
and I found a larger amount of carbon dioxide and a 
reduced amount of heat in the escaping gases. This dis- 
covery led us to erect a pair of furnaces at the Clarence 
Works 80 ft. in height, with a capacity of 11,500 cubic 
feet, or close on double that of the six furnaces already in 
blast there. Subsequently others were built with a capa- 
city of 25,500 cubic feet, the height being the same as the 
first two, viz., 80 ft. 

Discussions arose in the meetings of this Institute, and 
in those of the Mechanical, as well as the Civil Engineers, 
in which it was urged that by still further additions to 
the capacity of our furnaces, aided by a still more intensely 
heated blast, we might hope to reduce the consumption of 


Particulars of Heat Developed and Appropriated in a Fur- 
nace 48 ft. in Height, Blown with Hot Air at 485 deg. 
Cent. (905 deg. Fahr.). 

Heat Evolved from 20 Units of Pig Iron— 





Coke used 28.92, less 2.56 ash, &c. = oe x 26.36 
Less 1.92 of carbon in limestone as CO, carrying 
equal quantity a on * wa 1,92 
Carbon burnt at tuyeres Ss ays 24.44 
Carbon burnt at tuyeres 24.44 x 2400 = 58,656 
Of this burntin reducing 
zone - ee -- 5.47 X 5600 = 80,632 
89,288 
Heat in 125.12 of blast 125.12 x 485 x 
.237 specific heat .. os Ferd o. 16,724 
104,012 
Value of one unit of coke 104,012 _ 3596 calories. 


28,92 


Appropriation of Heat per 20 Units of Pig Iron— 





Units. Calories. Calories. Coke. 
Evaporation of water in coke .74x 640= 478 = «181 
Reduction of iron peroxide .. 18.6 x 1,780 = 83,108 = 9.207 
Carbon impregnation .. ss 6 x 2400= 1,440= .400 
Expulsion of carbon dioxide 
from limestone ae +» 16.00 870= 5,920= 1.646 
Decomposition of carbon di- 
oxide by carbon... -- 192x 3,200= 6,144= 1.708 
Decomposition of hygrometric 
moisture from hydrogen .. -12 x 34,000 = 4,080 = 1.134 
Metalloids in pig iron reduced, 
approximate .. af = 4,174= 1.160 
Fusion of pig iron 20.00 x 330= 6,600 = 1.837 
‘i Lae 81.5 x 550= 17,825 = 4,815 
Loss by radiation, convection, approximate .. 5,200 = 1.446 
»» in water for cooling tuyeres .. ° oe 1700= .478 
86,164 — 23.957 


.. 17,848 = 4.968 
104,012 = 28.920 


coke below what, in my opinion, after some attention to 
the conduct of blast furnaces, appeared probable. 

The question was frequently put as to what might be 
regarded as the minimum weight of coke at which it 
would be poasible to produce a ton of No. 3 iron from the 
ironstone of the Cleveland district. In naming 194 cwt. 
to 20} cwt. as a probable figure, it must be remembered 
what disturbing influences are constantly at work, all of 
which tend to modify such calculations. There are dif- 
ferences in the quality of the coke, a greater amount of 
sensible heat carried off in the gases, arising from irregular 
charging, and even from the known fluctuations in the 
moisture of the air, or from microscopic leaks at the 
tuyeres, all of which circumstances tend to render the 
problem one of great complexity. In such a calculation 
we had not to deal with differences of several hundred- 
weights to the ton of metal, such as perplexed the minds 
of men upon the introduction of the hot blast. While, 
therefore, I am not disposed to question the accuracy of 
those who give instances of the Middlesbrough furnaces 
producing No. 3 at an expenditure of 19 cwt. of coke, I 
put it to practical men in the trade, after an experience 
of twenty years with enormous furnaces, and air pro- 
bably as highly heated as is physically possible, whether 
I was far out in naming 19} cwt. to 204 cwt. as the pro- 
bable limits of coke consumption. 

Of course I am not suggesting the impossibility, under 
the ordinary run of conditions, of a furnace producin 
even at 19 cwt. for a short time. It must be vnieuneal 
my observations are reserved for an average over several 
months. Indeed, Iam not prepared to deny, by a care- 
ful selection of minerals difficult to maintain, and by 


Carried off in gases 














very careful manipulation equally difficult to secure, that 
this low rate of consumption might be obtained fora 
longer period than that contemplated in the previous 
paragraph. Neither am I making any allowance for any 
agg in the form of the furnace, like that described by 
Mr. Hawdon at Middlesbrough a few weeks ago. 

In order to form an approach to a correct opinion on 
this question, we must make ourselves acquainted to 
some extent with the nature of the changes which take 
place in the blast furnace. 

First, as —— the origin of the heat produced. This 
is due, as we have seen, to the conversion of almost all 
the carbon of the coke to carbon oxide, next to a portion 
of this carbon oxide being raised to carbon dioxide, and, 
lastly, to the heat in the blast. The Table given below 
will serve as an indication of the different conditions 
under which one unit of coke may contribute heat in 
smelting iron ore. 

The second Table given below will serve to show how 
the efficiency of the coke is promoted by the use of the 
hot blast. 

With regard to our ability to greatly increase the tem- 

rature of the blast, in order thereby to raise the third 
actor given above, and thus reduce the first two, it must 
be borne in mind that as we diminish the coke burnt, 
and consequently reduce the volume of air blown into the 
furnace for each ton of iron made, the quantity of heat, 
for which the air has to serve as a vehicle, is increased. 
If, then, the expectation of making a ton of Cleveland 
iron with 16 cwt. of coke had been realised, it would 
have required the blast to be heated to about 1150 deg. 
Cent. (2102 deg. Fahr.), a temperature not likely to be 
reached. 

The Table below shows how rapidly the temperature 
of the blast rises as the quantity of air is decreased. 

The increase in the heat units conveyed by the air is, 
of course, to make good the deficiency in the heat arising 
from the withdrawal of part of the coke. Each step is 
based on withdrawing 1 cwt. of coke per ton of pig iron. 


; | 
| cota | Hot | Hot | Hot | Hot 

















| Blast. Blast. | Blast. |Blast. Blast. 

Height offurnace tt.| 42 | 48 | 80 | 76 | 90 
a San EEIIETaennnnneeeneettiieeeeeneeetiicemeel 

Formation of carbon oxide a 1734 | 2028 | 2018 | 2055 | 1915 

Carbon oxide to carbon di- | 

oxide Ss -.| 977 | 1059 | 1636 | 1887 | 1612 
Heat in blast 0 509 | 534 | 723 794 
2711 | 3596 4188 | 4165 | 4321 





Temperature of blast, deg. c.| 0 | 485 | 485, 780 819° 


| Heat Units in 
| | Blast. 


Blast. Temperature. 
| si 

cwt, deg. Cent. deg. Fahr, 

95.43 637 1035 |: 12,156 
90.08 654 1209 | 18,955 
84.35 786 1447 | 15,758 
79.39 935 1715 | 17,585 
74.00 1103 2017 19,348 
68.65 1804 2379 | 21,209 





In respect to the second item, viz., the generation of 
carbon dioxide, it may be observed if we had a furnace 
filled with coke alone, we should, by its combustion, 
have the whole of the carbon passing away at the throat 
as carbon oxide, CO. The formation of carbon dioxide, 
CO., is exclusively due to the action of the carbon oxide 
on the ore, the amount of which dioxide I have estimated 
as not exceeding 6.58 units per 20 units of pigiron. If 
then the carbon has to be reduced, it must be by lessening 
the amount escaping as carbon oxide. But here we are 
met by an insurmountable barrier. Carbon, in the form 
of oxide, is a powerful reducing agent, but in the form of 
dioxide it is the very reverse, that is, at such tempera- 
tures as are met with in a blast furnace, even in its upper 
zone, metallic iron is rapidly oxidised. We have thus 
two antagonistic forces present, and as was proved 
experimentally, when one-third of the carbon in the gases 
exists as carbon dioxide, further complete reduction is 
suspended. Indeed, as*a matter of fact, in practice we 
rarely or never arrive at such a point of oxygen saturation 
as that just indicated. 

It is worthy of remark that the more intense the tem- 

rature the more active is this oxidising tendency of the 

igher oxide of carbon, and we find, in certain cases, a 
greater portion of this gas generated by reduction, pass- 
ing back again to the condition of carbon oxide by the 
dioxide dissolving the carbon of the fuel, and thus robbing 
the furnace of its power of keeping up the requisite 
supply of heat by carbon, which ought to be burnt at the 
tuyeres, disappearing in the upper regions of the furnace, 
f, then, a furnace, by reason of its insufficient dimen- 
sions, or from other causes, has the temperature of its 
roe gene Sea unduly raised, carbon dioxide disappears, 


and carbon oxide takes its place. In the subjoined list 
there a rs one having 6.52 of carbon in the first-named 
state, 2, but as an average this may be doubted. 


Ebelmen, and my very esteemed and venerable friend, 
Ritter von Tunner, of Leoben, a metallurgist of the 
highest repute, led the way in the examination of the 
changes which take place at different levels in the blast 
furnace. Similar inquiries were extensively pursued at 
the Clarence Works, with the advantage of having one of 
80 ft. in height, with a capacity of 25,000 cubie feet, in- 
stead of the diminutive furnaces examined by these two 
investigators. 

To illustrate the nature of the changes referred to, we 
will examine the results of one of the many analyses made 
at Clarence. 

On a charge of the materials being introduced through 
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the closed top of the furnace, the only action to be 
recorded is the cooling of the escaping gases, or, in other 
words, the pre-heating of the materials. As I have 
already mentioned, the extent to which the gases are 
cooled depends somewhat on the temperature of the cal- 
cined ore, which, taken directly from the kilns, varies 
from merely warm to considerably above this. For such 
an inquiry the electric pyrometer of Le Chatellier is indis- 
pensable. A furnace, 300 yards distant from the labora- 
tory, was placed in communication with the pyrometer, 
and its readings taken down every minute during a 
period of three hours. We may, after a mere reference 
to the accompanying diagram, showing the fluctuation of 
ge temperatures, proceed to consider the changes which 
ollow. 


DIAGRAM SHEWING CHANGES OF TEMPERATURE IN ESCAPING GASES FROM AN SOF! FURNACE AT 
TWE CLARENCE WORKS OM THE INTRODUCTION OF THE CHARGES EACH WEIGHING IS8% CWTS. 





There are certain minor phenomena which take place 
in all blast furnaces, such as the sublimation of a very 


Examples of Ratio of Carbon as Carbon Dioxide to Carbon 
as Carbon Oxide in Different Furnaces. 











| 
Tempera- jy ei | Carbon : | 
ight of | Carbon Ratio. 
— Furnace. | Dionide. as Oxide. | C as CO». | Cas Co 
deg. Cent. © } 

Cold 42 | 6.25 82.16 1 6.12 
452 =| 48 | 5.47 22.21 1 4.06 
450 80 | 5.27 17.35 1 8.28 
616 £0 5.81 13.62 1 2.34 
819 90 | 5.61 12.82 1 2.28 
854 76 | 4.76 17.65 1 3.71 
oa 80 |, 6,52 12.24 1 1.87 

80 | ee 1 2.61 
1034 | 1 2.86 











small proportion of the earthy constituents of the mate- 
rials, the formation of traces of ammonia, and to a much 
greater extent that of potassium and sodium cyanides. 
‘here is also, of course, to be found in the escaping gases 
the nitrogen of the air which has served to burn the fuel. 
The two elements, however, which alone concern us are the 
oxygen and carbon in their combined form, which appear 
in the gases at their exit from the throat. 

Experimentally it was determined in the laboratory 
that although pure precipitated peroxide of iron com- 
menced to lose oxygen at 141 deg. Cent. (285 deg. Fahr.), 
this compound, as it exists in calcined Cleveland ore, 
resisted deoxidation until the temperature was raised to 
199 deg. Cent. (389 deg. Fahr.). At this, however, the 
action is very faint, the loss per hour being only at the 
rate of .28 percent. of that found inthe ore. At 415 deg. 
Cent. (779 deg. Fahr.) it only reached 5.80 per cent. At 
a bright red-heat, after an exposure of nearly four hours, 
we only succeeded in expelling 90 per cent. of the oxygen 
contained in the peroxide as it occurs in Cleveland cal- 
cimed ore. An apparent limit to the reduction of oxide 
- iron by carbon oxide will occupy our attention here- 
after. 

By the reaction just described carbon dioxide is formed, 
and in reference to the oxidising character of which it 
was ascertained that this gas is rapidly decom ata 
temperature of 417 deg. Gent. (782 A Fahr.) when 
brought in contact with metallic spongy iron. In forty 
minutes the iron had absorbed 2.6 per cent. of oxygen, a 
corresponding weight of the carbon dioxide gas being re- 
duced to carbon oxide. 

The power of carbon dioxide to oxidise spongy iron, as 
has been observed, is intensified as the temperature rises. 
Thus, at a low red-heat 100 volumes of carbon dioxide 
has its oxidising power over metallic iron in Cleveland 
restrained by 66 volumes of carbon oxide, at a full red 
213, and at a temperature approaching whiteness 909 
- volumes of this gas is necessary to obtain the same result. 

In the blast furnace we have a much more complicated 
state of things to eontend with, because, as may be seen 
by the diagram already given, the temperature of the 





escaping gas is perpetually changing ; as a fact, however, 
the oxidising tendency of the dioxide present, under 
ordinary conditions, is rendered inoperative by about 240 
volumes of carbon oxide per 100 of carbon dioxide. 

A word now as to the limit given of 6.58 units of 
carbon as carbon dioxide per 20 of pig iron. We have 
first the oxygen to remove from the actual iron in this 
quantity of pig, which I have taken at 18.6 units. In 
addition to this, the precipitation of carbon from carbon 
oxide is also accompanied by a formation of carbon 
dioxide. This reaction led to a large amount of time 
being devoted to its examination in the laboratory. This 
curious phenomenon begins to be perceptible at 232 deg. 
to 254 deg. Cent. (449 deg. to 489 deg. Fahr.). At 420 
deg. Cent. (788 deg. Fahr.) the precipitation of carbon 
goes on so rapidly that in seven hours every 100 parts of 
iron present was impregnated with 144 of precipitated 
carbon. In one case, using a factitious oxide of iron, as 
much as 770 of carbon was separated from the carbon 
oxide used per 100 of the metal. 

It appears, then, that the temperature of the upper part 
of the reducing zone is very suitable for this change, for 
although carbon dioxide in sufficient quantity arrests it, 
that quantity is not found in the escaping gases of the 
blast furnace. It is supposed that carbon enough is 
precipitated at a level, where it is not affected by carbon 
dioxide, to represent the portions found in the pig, and 
hence .6 unit is added to the carbon as carbon dioxide 
generated by reduction of the ore, and is included in the 
6.58 units already spoken of. 

At the same time, the large quantity of carbon found 
in blowing out a furnace would indicate the extensive 
nature of its formation. The carbon so precipitated 
disappears from the gases, only, however, to reappear 
there at a later stage of the process. 


(To be continued.) 








ON THE MANUFACTURE OF BASIC STEEL 
AT WITKOWITZ.* 


By Pavut KvupPELWIESER. 


Ir the small amounts of steel -vhich are manufactured 
for special purposes in crucibles and refineries are left out 
of consideration, it is evident that much the greater 
quantity of steel and ingot iron is produced— 

(a) In the Bessemer process, with an acid slag, when 
the pig iron available contains only a smal! amount of 
phosphorus, 

(b) In the basic Bessemer process, with calcareous slag, 
when the pig iron employed contains at least 2 per cent. of 
phosphorus. 

(c) Inthe open-hearth process, with an acid slag, when 
the scrap and pig iron available contains a small amount 
of phosphorus ; and 

(d) In the basic open-hearth furnace with calcareous 
slag, when the pig iron em — is melted with scrap 
which is too phosphoric for the ssemer process and the 
acid open-hearth process, and does not contain enough 
a ogy for the basic Bessemer process. 

When it is principally a question of the conversion of 
pig iron into steel, and the cost of the raw material is 
about the same, the cost of the conversion varies, in- 
ae in the order in which the processes are mentioned 
above. 

The cost of conversion is lowest in the ordinary Besse- 
mer process; considerably higher in the basic process ; 
higher still in the acid open-hearth process, and highest 
of all in the basic open-hearth process. 

he cost of conversion in the open-hearth furnace, 
which is higher than that of the Bessemer process, is to 
some extent compensated for by the fact that scrap iron 
can in many places be obtained very cheaply. 

The fact that during the last ten years the conversion 
in the open-hearth process has, in — of its greater cost, 
become rapidly and widely adopted, is to be explained by 
the circumstance that few countries are in the fortunate 
position occupied by England of being able to obtain by 
water carriage large quantities of pure ore at cheap rates ; 
and also that open-hearth steel works can be started with 
smaller plant, and consequently less expenditure of 
capital, and may be enlarged to meet the demand, 
whereas the manufacture of steel inthe Bessemer or basic 
Bessemer process involves the employment from the 
beginning of expensive d pene and requires a large output 
to enable it to be carried on economically. 

There is another circumstance which has conduced to 
the rapid increase of the number of open- hearth steel works. 

Although I believe it is possible to obtain products 
with all these processes of equally good quality, still the 
slow oxidation, particularly in the later stages of the 
process, in the open-hearth furnace, enables an equable 
quality of material to be obtained with greater certainty. 

The slow oxidation in the open-hearth furnace, which 
is an advantage in the latter process, is, however, a great 
disadvantage in the early stages. 

The long period of time required for working a charge 
involves a greater consumption of fuel, greater destruc- 
tion of the lining of the furnace, and a greater loss of 
metal by oxidation and by its passing into the slag, and 
finally a smaller output per furnace, and a consequently 
higher expenditure in wages. 

A rapid oxidation, such as takes place in the Bessemer 
converter, in the first stages in the process of conversion 
into steel, and a slow oxidation during the later stages, 
such as occurs in the open-hearth process, would appear 
to be method best suited for the manufacture of an 
equable product, provided it be found practicable to 
carry out this combination, which is, in fact, a combina- 
tion of the Bessemer and open-hearth processes, 

Such a combined process has been employed in Wit- 


* Paper read before the Iron and Steel Institute. 








kowitz since 1890, and the results obtained outweigh any 
of the disadvantages attaching to the process. 

It must be pointed out that the pig iron obtainable 
Witkowitz contains too much phosphorus for use in the 
ordinary Bessemer process, while it does not conta! 
sufficient phosphorus for the basic process ; and further, 
that a supply of cheap scrap is not available. The 
problem, therefore, was to convert into steel or ingot iron 
of good quality a pig iron containing too much phos- 

horus for the Bessemer process and too little for the 
Bessemer process, without the use of scrap. 

The circumstances under which the work is carried on 
are somewhat as follows : 

Pig iron from a blast furnace (sometimes from two 
blast furnaces) is run into a ladle, and transferred to a 
Bessemer converter. The pig iron varies from light grey 
to white, and as it contains only a small quantity of 
silicon-—0.8 to 1.2 per cent.—it is liable to be ejected from 
the converter to a considerable extent, and hence only 
small charges of about 4 tons are blown. The oxidation 
in the aci mer converter is only continued till the 
pig iron is desiliconised, which takes place in about five 
or six minutes. The product thus obtained lies some- 
where between white iron and very hard steel. 

These short blows in the Bessemer converter only attack 
the lining very slightly. Over a thousand charges are 
often made in the same converter, and more than a 
hundred with the same bottom. 

The slag contains all the silicon of the pig iron and a 
og proportion of the manganese, but no phosphorus, 
and is employed as a non-phosphoric manganese ore in 
the manufacture of ferro-manganese. 

The completely desiliconised product, which, however, 
still contains some manganese and a considerable amount 
of carbon, is introduced into a ladle, taken to the open- 
hearth furnace, and run into it rapidly through a hole 
low down in the side. 

As two blast furnaces are often unable to supply suffi- 
cient pig iron for three open-hearth furnaces, about 40 
per cent. of cold pig iron and 60 per cent. of melted pig 
Iron (yearly average) are added with each charge. 

It is-plain that running in the melted pig into the 
open-hearth furnace is more convenient and less expen- 
sive than charging the furnace with solid material. But 
this running in of the pig iron also requires much less 
time, and avoids the cooling down of the furnace, which 
would otherwise take place. As the material which is 
run in in the molten state is completely desiliconised, it 
does not attack the basic lining of the furnace, and a 
smaller proportion of lime suffices to keep the slag in the 
furnace feces the time required for working a charge is 
consequently pe ne pe iminished, the amount of iron 
taken up by the slag is also less, while the expenditure of 
fuel and cost of wages are, owing to the rapidity of work- 
ing, much smaller. 

Be following figures will give a more complete view of 
the process : 


First half, 1892, in three open- 
hearth furnaces, which were not 
running 22 per cent. of the time 
(Sundays, holidays, repairs), were 
melted 1649 charges, with an 
average of 18.37 tons per charge... 


30,297 tons 
Melted pig from blast 


furnace ... 17,016 tens 56.16 per cent. 
Solid pig... <7 EE we 36.82, 
Scrap... iss te Be, 7.02 ‘a 
Ingots produced ee 
Ingots for rails and girders, steel 

tubes, angle iron, &c. ae ... 23,632 tons 
Ingots for boiler plate 4, e 








Total aa wii .. 28,172 tons 
That is to say, 7.1 tons per charge. 
. The consumption of fuel was : 
a. Coal for producers, including heating Tons. 
up and keeping the furnaces going 


— 


during repairs... kaa ite bin 4507 

That is, 0.160 ton per ton of ingots. 
b. Steam coal for blowing engines, heat- 

ing the converters, ladles, &c.... i 4358 
That is, 0.155 ton per ton of ingots. 

Total cual per ton of ingots 0.315 

2. Lime nad pe pon one “e 2241 
That is, 0.0795 ton per ton of ingots, 

3. Consumption of ore... 1779 


That is, 0.063 ton 1 per ton of ingots. 
4. Wages and salaries together, 4s. 6d. 
per ton 


These data show that the consumption of coal, lime, 
and ore, and the conversion of pig iron into steel in the 
basic open-hearth process, are so low as to reduce 
the cost of conversion about 10s. per ton (although we 
only use some 56 per cent. of melted pig iron), in com- 

rison with the cost of conversion in the open-hearth 
urnace from the commencement, and only amount to 
the same as in the basic Bessemer process when carried 
out on a large scale. : 

If it had been possible to employ still larger quantities 
of melted pig iron, the results would probably have been 
still more favourable, and would not have exceeded the 
cost in the Bessemer process with non-phosphoric pig iron, 

This combination of es enables the conversion 
of pig iron into steel to be effected in the cheapest possible 
way under those unfavourable circumstances, in which 
the pig iron contains too much phosphorus for the acid 

er process, and too little for the basic Bessemer 
process. This method of working also enables the pig 
iron to be employed directly from the blast furnace wit 
good results in works where it is ible to do so, and 
where it was previously done, but abandoned for certain 
adequate reasons. 
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PETERHEAD HARBOUR IMPROVEMENTS. 
Reports by W1ttrAM Suikxp, M. Inst. C.E. 


A SPECIAL meeting of the Peterhead Harbour Trustees 
was held on the 12th ult. for the purpose of considering 
the following reports by the Improvements Committee, 
and by Mr. William Shield, M. Inst. C.E., the resident 
engineer at the Harbour of Refuge Works, Peterhead. 
The trustees, after full discussion, approved of the recom- 
mendations in the report by the Improvements Committee, 
and a Bill will therefore bs deposited in the ensuing ses- 
sion of Parliament. 


Report BY IMPROVEMENTS COMMITTEE. 


‘*Tt may be proper to remind the trustees that on 
May 2 last the committee reported what had taken place 
up to that date, and along with that report submitted a 

x A for the deepening and improvement of Port Heury 
[arbour, which had, by the instructions of the com- 
mittee, b2en prepared by Mr. Milne, the harbour super- 
intendent. The committee thereby unanimously re- 
solved to recommend that Mr. Milne’s plan should be 
adopted by the trustees. The trustees, however, resolved 
before adopting that report to submit the plans to an 
engineer of reputed skill in harbour construction for his 
opinion and advice, and further remitted to the com- 
mittee to give effect to this resolution. In carrying out 
this remit the committe had regard to what the trustees 
indicated at the meeting in question, to the effect that if 
Mr. Shield, the resident engineer of the harbour of 
refuge works, would accept the appointment he should 
be requested todo so. The committee accordingly put 
themselves in communication with Mr. Shield, and were 
informed by him in reply that he would be glad to under- 
take the duty required of him. The committee met on 
May 15 last, when it was resolved that Mr. Shield should 
be requested, while keeping in view primarily the scheme 
suggested by the committee for utilising Port Henry, to 
consider and advise the trustees as to a scheme of 
harbour improvement which would give accommoda- 
tion for not less than 200 additional herring fishing 
boats at the least expense, having in view at the 
same time what was best for the future development 
of the port. The committee had an interview with Mr. 
Sbield on May 26 for the purpose of submitting 
to him oouueai the views of its members, and, as will 
be seen from Mr. Shield’s report dated August 3, 1893, 
he acknowledges having received at that interview and 
from various other sources the fullest information for 
enabling him to comply with the request of the committee. 
After receiving from Mr. Shield the report above referred 
toand relative plan, the committee again met on August7, 
when these were submitted, and after consideration 
thereof it was resolved to have a second interview with 
Mr. Shield, in order that his plan might be further 
considered in all its bearings, and that he might have 
an opportunity of hearing the views of the individual 
members of the committee regarding his proposals. There- 
after, on August 10, the pares interview with Mr. 
Shield took place, when all the members of committee 
were present with the exception of Mr. Farquharson, who 
was unavoidably absent. After very full consideration 
and consultation with Mr. Shield, the committee approved 
generally of the report and plan, and resolved, in the 
event of it being necessary to go to Parliament, to recom- 
mend to the trustees the adoption thereof. There being, 
howeyer, in the opinion of the committee, serious finan- 
cial difficulties in the way of carrying out the scheme in 
its entirety at present, Mr. Shield was requested to report 
to the committee, after full consideration, at what cost 
Port Henry can be deepened, leaving the entrances as at 
present, in such manner as may keep in view the ultimate 
completion of the whole scheme, the total sum to be at 
present expended not to exceed, me? 25,0007, ; and 
thereafter that the law agent should ascertain what 
steps of procedure would be necessary to carry out 
the modified scheme. In accordance with this re- 
solution, with a copy of which Mr. Shield was fur- 
nished, he has now made a supplemental report, dated 
August 14, and after considering it at a meeting held on 
the 22nd curt , the members, who were all present with 
the exception of Mr. Leask, unanimously approved 
thereof, and resolved to recommend itsadoption. At that 
meeting a letter from the law agent, dated August 17, 
was subinisted, giving his opinion as to the procedure 
necessary for obtainiag powers to carry out the works, 
and after considering its terms, the committee were of 
opinion that procedure by Act of Parliament was in 
various respects preferable to procedure by Provisional 
Order, and resolved to recommend that statutory powers 
be obtained by the trustees : (1) to execute the works in 
Mr. Shield’s plan and principal report, or at least so much 
of them as can meantime be executed in accordance with 
supplemental report ; (2) to obtain powers to alter or vary 
the harbour rates and duties ; and &) to obtain powers to 
modify the operation of the sinking fund in future, so that 
the annual charge upon the revenue would not be quite 
80 onerous as under the existing Acts, also that the neces- 
sary sanction be applied for, and, if possible, obtained to 
pledge the municipal rates in security of advances to 
carry out the harbour improvements. The committee 
further instruct the law agent to furnish them with an 
approximate estimate of the cost of an unopposed Bill in 
Parliament to carry out the above objects.” 

Mr. Surevp’s Report. 

‘* My instructions are, while keeping in view primarily 
the scheme suggested by the committee for utilising Port 
Henry, to consider and advise the trustees as to a scheme 
of harbour improvement, which would give accommoda- 
tion for not less than 200 additional herring fishing boats, 
at the least expense, having in view at the same time 


Mr. Shield went on to say that he was indebted for infor- 
mation to Mr. Milne, harbour superintendent, and Mr. 
Birnie, harbourmaster ; and stated that he had bad fre- 
quent and profitable conversations with fishermen, pilots, 
and others. He had made a thorough survey of the har- 
bours, and had given the matter his full consideration. 
In view of the harbour of refuge works, which were 
now in progress, and which had for their object the 
sheltering of the South Bay, an extension of the South 
Harbour naturally suggested itself for consideration. 
This harbour could be extended either in an easterly direc- 
tion, ky taking in and excavating a portion of Keith- 
Inch, or by inclosing additional area in the South Bay. 
He was not prepared to recommend the first of these 
schemes, on account of the relatively large cost which it 
would entail for the amount of accommodation provided, 
and on account of the difficulty there would be in provid- 
ing convenient and easy means of access. By the second 
method, viz., inclosing additional area in the South 
Bay, accommodation to almost any extent might 
readily be provided. He did not, however, consider 
that the time had yet arrived when it would be expe- 
dient to undertake works in that direction, inasmuch as 
at a later period, when the sheltering works had been 
further advanced, works of a less substantial character 
than would now necessary, would suffice. Although 
there could be little doubt that future extensions would 
be in the direction of the South Bay, the present inquiry 
narrowed itself to a consideration of the proposals con- 
tained in the report of the Improvements Committee. In 
regard to the proposed closing of the Port Henry entrance, 
the fishermen unanimously condemned that proposal, 
under existing circumstances, and he concurred in the 
view they took. Dealing with the proposal to close the 
North Harbour entrance, he said that when it was 
remembered that the depth of water at Port Henry 
entrance at low water springs was less than 2 ft., while 
at the North Harbour entrance it was upwards of 6 ft., 
such a proposal ought not for one moment to be enter- 
tained. Proposals had been made to prevent or lessen 
the range in Port Henry Harbour by constructing jetties 
to baffle the waves, but he was satistied they would be 
harmful rather than otherwise. A preposal had been 
made, assuming the entrance to Port Henry and North 
Harbours were left open, to partition off a portion of the 
harbour by means of a pier running parallel to the north- 
west pier, so as to form a wave basin. By that scheme, 
however, Port Henry Harbour would be greatly reduced 
in size and utility. 

He recommended (1) that Port Henry Pier be extended 
in an east-north-easterly direction for a distance of 210 ft., 
the width of the new entrance to the North Harbour thus 
formed to be 120 ft., or about 15 ft. wider than the present 
one; (2) 265 lineal feet of the north-west pier tobe removed ; 
(3) a short spur nearly in line with the present Port Henry 
Pier, but trending in a somewhat more southerly direc- 
tion, to be run out from the extension of that pier, so as 
to form the north side of a new entrance to Port Henry, 
50 ft. wide. Instead of carrying the passage square 
through the north-west pier, he had inclined it somewhat 
to the northward, his object being to render the course 
of vessels using it as direct as possible to and from the 
open sea. In order to equalise the water level, he pro- 
posed another channel should be formed, which must be 
so placed as not to admit waves or require booms. That 
could only be done by forming a connection between Port 
Henry and the inner North Harbour. He recommended 
that the passage should be 50 ft. in width. In order that 
this passage might not isolate the new No. 1 and boom 
crane jetties, a movable bridge was necessary, and that 
had been provided for. (4) He also recommended a 
smaller spur jetty to check any run along the south-west 
quay, and the construction of a central jetty. (5) He 
proposed that a new quay wall should be constructed on 
the west and south-west sides of Port Henry Harbour, in 
order to afford the necessary amount of space for con- 
venient working. (6) The whole area of Port Henry 
Harbour, and also a portion of the north outer basin, to 
be deepened to 4 ft. below low water ordinary spring 
tides. In conclusion, Mr. Shield stated that the cost, 
inclusive of contingencies, but exclusive of land and com- 
pensation, would amount to about 43,0007. He estimated 
that the area of Port Henry Harbour, according to 
design, would afford accommodation for about 245 herring 
boats of average size. 


SuPPLEMENTAL Report BY Mr, SHIELD. 


‘*Mr. Patrick Irvine has, at your request, sent me an ex- 
tract minute of the meeting of the Improvements Committee 
held in his office on the 10th inst. It runs as follows: ‘The 
report aad relative plan prepared by Mr. Shield for the 
deepening and improving of Port Henry were again sub- 
mitted to the committee ; and, after very full considera- 
tion and consultation with Mr. Shield, the committee 
approved generally of the report and plan, and resolved, 
in the event of its being necessary to go to Parliament, to 
recommend to the trustees the adoption thereof. There 
being, however, in the opinion of the committee, serious 
financial difficulties in the way of eT poo ge the scheme 
in its entirety at present, Mr. Shield was requested to 
report to the committee, after further consideration, at 
what cost Port Henry can be deepened (leaving the 
entrances as at present), in such manner as may keep in 
view the ultimatecompletion of the whole scheme—the total 
sum to be presently expended not to exceed, say, 25,0000. ; 
and, therefore, that the law agent should ascertain what 
steps of procedure would be necessary to carry out the 
modified scheme.’ 

“*T regret that at present it should only be deemed prac- 


sections of the work which it is proposed to car.y 
out. Port Henry, when deepened, will unquestiorably 
afford much additional accommodation, and be very useful 
during fine weather; but during rough weather incon- 
venience from excessive range is sure to be felt, and I 
hope that at no very distant date the harbour revenue 
may be such as to admit of the scheme being completed. 
[ willnow, without further remarks, furnish the informa- 
tion asked for. Assuming the entrances to Port Henry 
and the North Harbour to remain unaltered, and the ex- 
penditure to be limited to, say, 25,000/., the execu- 
tion of the following sections of the work must be post- 
poned—viz : (1) The proposed pier extension and its spur. 
(2) The removal of 265 lineal feet of the north-west pier and 
the formation of a new entrance connecting Port Henry 
with the outer basin of the North Harbour. (3) The 
deepening of a channelin the North Harbour. (4) Jetty 
No. 1, inasmuch as it would reflect waves in a manner 
dangerous to boats entering the harbour. (5) The pro- 
posed new pomege (inclusive of bridge) connecting Port 
Henry with the inner basin of the North Harbour. After 
making allowance for the construction and removal of 
the dam which it will be necessary to form across the 
present entrance to Port Henry Harbour, the omission 
of the foregoing sections of the work will reduce the cost 
to about 24,400/. The passage connecting Port Henry 
with the inner basin of the North Harbour is, however, 
in my opinion, so important a feature in the scheme, 
that I strongly urge the necessity of including it in the 
first instalment of work to be done. Should the trustees 
concur in this view, the above estimate would be in- 
creased by about 3200/., making a total of, say, 27,6001.” 





LAUNCHES AND TRIAL TRIPS. 

Wir# a view of ascertaining the best form of water- 
tube boiler, the Admiralty determined some time ago to 
supply one of the nine 56-ft. vedette boats, building by 
Mr. J. Samuel White, of East Cowes, with a coil boiler, 
constructed according to the builder’s new system. The 
official two hours’ full-power trial was recently made in 
Stokes Bay with hag | satisfactory results, An ample 
supply of steam was furnished at a pressure of 160 lb., 
with only 1.8 in. of air pressure; the mean revolutions 
were 530 per minute, the average speed with and against 
tide 14 57 knots, and the indicated horse-power 210. The 
steadiness of the steam and the absence of priming were 
the subject of congratulation, while the saving in weight, 
the superior accessibility afforded for sweeping the heat- 
ing surfaces, the immunity from leakage owing to the 
great elasticity of the coils of tubes, and the great saving 
effected in the consumption of fuel over the ordinary loco- 
motive boiler, rendered the trial of special interest. 





The new steam tug Humberto Rodriguez, built by 
Sir Raylton Dixon and Co., Middlesbrough, went on 
speed trial on the 25th ult., when the guaranteed speed 
of 12 knots was exceeded. She has been built for 
Messrs. Hawkes, Somerville, and Co., of Liverpool, re- 
presenting Cuban owners. The principal dimensions of 
the vessel are: Length, 135 ft. 6in.; beam, 24 ft. 6in.; 
depth moulded, 14 ft. 6 in. The engines have have been 
fitted by Messrs. Westgarth, English, and Co., of Middles- 
brough. The cylinders are 154 in., 25in., and 41 in. in 
diameter by 30 in. stroke, with a large steel boiler work- 
ing at 160 lb. pressure. 





Coat tn Ittino1s.—The working of coal appears to be 
pe 3 rie J considerably increased importance in the State 
of Illinois. The output in 1891-2—that is, in the twelve 
months ending June 30, 1892— was 17,862,276 tons, show- 
ing an advance of 2,201,587 tons as compared with the 
corresponding output for 1890-1. The number of work- 
people employed in 1891-2 was 33,622, showing an increase 
of 681 as —— with 1890-1. The quantity of coal 
mined by machinery in 1891-2 was 3,871,939 tons, as com- 
pared with 3,027,305 tons in 1890-1. 





Curcaco, MILWAUKEE, AND St. Patt RaItroap.—The 
length of line worked upon this system in 1892-3 was 5724 
miles, as compared with 5721 miles in 1891-2, and 5721 
miles in 1890-1. The number of locomotives upon the 
system in 1892-3 was 797, as compared with 798 in 1891-2, 
and 801 in 1890-1. The number of passenger cars upon 
the system in 1892-3 was 738, as compared with 684 in 
1891-2, and 678 in 1890-1. The number of cars upon 
the system in 1892-3 was 27,539, as compared with 
26,138 in 1891-2, and 25,317 in 1890-1. The net revenue 
acquired in 1892-3 was 11,486,947 dols., as compared with 
11,468,504 dols. in 1891-2, and 9,137,724 dols. in 1890-1. 
The ratio of the working expenses to the traffic receipts 
stood in 1892-3 at 66.19 per cent., as compared with 64.48 
per cent. in 1891-2, and 66.78 per cent. in 1890-1. 





Bast FURNACES IN THE UNITED StatTEes.—The number 
of blast furnaces in the United States in activity at the 
commencement of September, 1893, was 132, their aggre- 
gate weekly productive capacity being 85,510 tons. The 
corresponding number of furnaces in blast at the com- 
mencement of March, 1893, was 255, their aggregate 
weekly productive capacity being 176,978 tons. The 
corresponding number of furnaces in blast at the com- 
mencement of September, 1892, was 236, their aggregate 
weekly productive capacity being 151,648 tons. he 
corresponding number of furnaces in blast at the com- 
mencement of March, 1892, was 305, their aggregate 
weekly productive capacity being 193,902 tons. It will 





ticable to give effect to a portion of the recommendations 
contained in my report of 3rd curt., inasmuch ped 
leaving the harbour entrances as they now are full ad- 





what is best for the future development of the port.” 





vantage cannot meanwhile be 


be seen that there was a very sharp curtailment in the 
| production in September this year. This was, no doubt, 
attributable to the severe financial crisis then prevailing 


derived from those! in the United States, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompPpiLeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Draw'ngs is stated 
in each case ; where none are mentioned, the Specification 1s 
not iltustrated. 

Where Inventions are communicated from abrcad, the Names, 
c&c., of the Communicators are given n italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement cf the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 

4910. E. L. Joseph, London. Electric Switches. 
{3 Figs.] March 7, 1893.—Tois invention relates to a switch in 
which segmental contact plates are secured on an insulating base, 
and the connecting piece for closing the circuit between the con- 
tact plates when required, consists of a crossbar mounted on a 
central thumb-piece which can be turned on its centre to bring 
the connecting piece into or out of contact with the contact 
plates on the base. The base A of the switch is constructed 
of a miterial such as earthenware, and the contact plates 
B, Bl are secured t> it, the conducting wires being led through 
holesin the base A to the binding posts B*, B? of the contact 


ig.1. 











plates. The usual thumb-piece D turns on the centrepin E and 
has secured to it the connecting piece F, compos<d of a piece of 
sheet metal, the ends of which are bent and split. The bent ends 
of the connecting-piece F pass in under the contact plates B, B! 
(dotted lines, Fig. 1), and being flexible date th lves 
to the form of these plates and make electrical contact with them 
at both ends. The thumb-piece D and connecting-piece F are 
returned definitely totheir normal position, as soon as they are 
turned in the direction opposite to the arrow clear of the contact 
plates B, B!, by the spring G acting on the connecting-piece F. 
H represents the cover of the switch, which may be secured to the 
base A by a bayonet joint. (Accepted August 23, 1893). 


11,579. W. P. Thompson, Liverpool. (C. L. Cojin, 
Detroit, Wayne, Michigan, U.S.A.) Electrically Heating 
Metal. [4 Figs.) June 13, 1893.—This invention relates to 
means for electrically welding sheet metal, pipes, &c. The edges 
of the metal are first flanged along the proposed seam and are 
bolted between aclamp and mandril M connected to one ter. 
minai of a source of electrical energy, the edges being brought in 
contact with a conductor connected with the other terminal. A 





















heating .current is then passed through the conductor and the 
material until the edges are raised to a welding temperature, the 
operation being then completed by rolling or hammering. 
The mandril M is supported on the base A parallel with the arm 
B, and the conductors are hinged to the base, and clamp the 
material against themandril, The insulated conductor is carried 
on a traversing carriage E on which is also a pressure roller F. 
(Accepted August 23, 1898). 


13,489. B. Zeitschel, Berlin. Electric Bell. [2 Figs.) 
July 11, 1893.—In this invention the electric bell is constructed 
with a flat case a provided with hanging slots b, and having the 
downward hanging contact spring c, the yoke d, bell clappet e, 
the contact carrier f, and contact g fitted init. One bobbin i is 
screwed firmly into the bell support 7, and at the other end its 
core 71 passes freely through an opening in the case. The other 


























bobbin k is firmly screwed by its core k' into the case, and passed 
at the other end freely through the bell support /, a nut m holding 
the parts together. The case is closed by a door provided with side 
cheeks which, by means of screws 0, are fixed so as to easily 
detachable. The gong has in the centre a wave depression, and 
at each side a wave elevation t! (Fig. 1), in order to increase the 
sound. (Accepted August 23, 1893 





GAS, &c., ENGINES. 


14,650. T. C. Hogg and D. W. Forbes, London. 
Hydrocarbon Engines, [13 “igs.] August 13, 1892.—In 
this invention the air supply is drawn into an annular chamber 
arranged in the cylinder cover outside the mixing chamber } into 
which the hydrocarbon is delivered. Between the chambers and 
the cyli: der is an automatic valve 2 opening inwards, and con- 
trolled in the opposite direction by a spring b%. The hydrocarbon 
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is injected into acentral chamber formed in the cylinder cover, 
and between this chamber and the first is a second annular one 
through which the exhaust is led, the central chamber into 
which the hydrocarbon is injected being maintained ata high 
temperature. The igniter consists of coils or corrugated plates to 
which the heat of burning gases in the cylinder has access. The 
governing is effected by simultaneo's'y shutiing off the exhaust 
and throwing the pumps out of gear. (Accepted August 16, 1893), 


MACHINE TOOLS, SHAFTING, &c. 


18,642, S. Ford, London. Friction Clutches. [6 
Figs.] October 18, 1892.—This invention relates to friction 
clutches in which the friction is produced by pressing a conical 
plug, connected with one part of the machine, into a conical 
recess formed in another part. A is a shaft to which motion is 
to be given by the clutch. The part B is adapted to rotate 
loosely, and the part C to slide longitudinally on the shaft, but 
the latter is prevented frcm turning on it bya feather. The 





surfaces of the parts B and C, which come into frictional contact, 
are made concave and convex respectively The outer portion 
of the frictional surfaces makes a comparatively small angle with 
the axis of the shaft A, so that these parts of the two surfaces 
grip one another firmly when the part C is — into the part 
B, the other portions of the surfaces which stand at a greater 
which stand at a smal! angle 


angle to the axis, preventing those 
t ficient force to cause them 


from being pressed together with 
to bind. (Accepted August 23, 1893). 
18,701. J. H. Griffiths, Ironbridge, Shropshire. 
Converting Reciprocating into Circular Motion. [6 
Figs.] October 19, 1892.—This invention has reference to means 
for converting reciprocating into circular motion, in which a 
screw-threaded rod is rotated by a reciprocating nut, the object 
being to cause the rod to rotate always in the same direction as 
thenut. The rod is formed with right and left-handed screw- 
threads 2, 2a, 3, 3a, and upon it are mounted two nuts, each 








adapted to engage with one of the threads, and with a holder 
capable of being reciprocated, so that when the holder is moved 
in one direction it engages with and moves one of the nuts in 
one direction and rotates the shaft, and when it is moved in the 
opposite direction it engages and moves the second nut, which 
by acting on the other screw-thread rotates the spindle in the 
same direction as before, the nut that is for the time out of 
engagement with the holder being inoperative. (Accepted August 
23, 1893). 


MINING AND METALLURGY. 


23,219. E. J. Rule, Redruth, Cornwall. Rock 
Drills. [6 Figs.] December 16, 1892.—This invention relates 
to rock drills described in Patent No. 15,198 of 1891, and refers 
to cuff or drillholder having cone end to attach the drill bit to 
the piston-rod ; to spring washer packing for the forward end of 
the piston-rod to pass through, which also acts as a buffer for 
the front piston ; aspring pressure upon the slide valves; and to 
aclip to connect the drill by. The valves are held down by a 
bearing piece A made with a tubular stem part B, to inclose a 
spiral spring C, to press down the face of bearing piece on top 
of the valve, recesses D being provided in the cover E to accom- 
modate the stem B and retain the spring. The drillholder F is a 





solid piece of metal, each end bored with a tapered hole, one to 


fit the dr ll-rod and the other the end of the piston-red. A 
transverse rectangular-shaped cotter hole Fl is made through 
the middle. The packing washer G is composed of several pieces 
of leather cut in disc shape, with a hole through, to fit the pack- 
ing-box and piston-rod. The edges of the p’eces are recessed, so 

















that when two discs are placed together a wire sprirg can be 
embedded, this spring pressing the leather uniformly upon the 
red and keeping it tight, The clip I consists of two trustum 
cones made to fit the one in the other and secured to drill by 
dovetail bearing and tightened by a piece J drawn together by a 
bolt and nut K. (Accepted August 23, 1893). 


5459. W. Jones, London. Rock Drills. [2 Figs.) 
March 14, 1893.—Tnis invention relates to percussive rock drill, 
worked by fluid pressure, such as compressed air, and the ex- 
haust is effected without the intervention of cams, tappets, 
&c. The valve D is in the form of a double piston connected by 
a rod E, each of these pistons having air passages. The valve 
reciprocates in the box F, to which the motor fluid is admitted 
through either of the ports G. On the cylinder side of the valve 
box F are two ports H and I, one at each end of the main cylinder 
A, and communicating respectively with the two ends of the 
main cylinder A, other ports J, K communicating with the at- 
mosphere. As the valve D reciprocates in the box F, it admits 
the fluid alternately to the two ends of the main cylinder A 
through the ports H and I respectively, and puts the ports H and 
I alternately through the intermediation of the f R in 
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the respective ends of the piston valve in communication with 
the exhaust ports J, K, so that the ends of the main cylinder are 
alternately exhausted. The reciprocating motion of the piston 
valve D is obtained by the compressed air leaking alternately 
through restricted pagsages iato the chambers L, M at the respec- 
tiveends of the valve. These two chambers are in communication 
with the atmosphere by means of the two small ports N, O lead- 
ing to the main cylinder A, and then two openings P, Q in the 
side of this cylinder leading into the atmosphere. The ports 
N, O and the openings P,Q are alternately opened and dhast 
by the main piston. The motor fluid accumulates in one of 
the recesses L, M, and exhausts freely from the other, the action 
being alternate, so that the piston valve isshot over and thereby 
effects the necessary changes of movement of the pi top. (Ac- 
cepted August 23, 1893). 


RAILWAY APPLIANCES, 


13,344. A. Fluss, Frieberg, Moravia, Austria. 
Preventing Railway Accidents. [11 figs.) July 8, 
1893.—This invention relates to means for preventing railway 
accidents, in which a lever B is arranged on the locomotive 
engine, directly controlling a steam cut-off valve L. A stop A 
arranged in clos? proximity to the track, is connected with the 
block signal, so that when the line is blocked this stop will be in 
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the path of the lever B, and when the locomotive or carriage 
passes it will displace the latter, which will cause the steam to be 
cut off. The lever K directly controlling the cut-off valve is 
under the action of a spring D, which effects the closing of the 
valve, and a steam cylinder N, causing the return movement of 
the parts to their normal position, whilst the arm C directly acted 
upon by the lever B effects the disengagement of the lever K from 
the normal position. (Accepted August 23, 1893). 


STEAM ENGINES AND BOILERS. 


19,476. T. B. S , Smethwick, Staffs., and J. A. 
and 8. Fletcher, ton-under-Lyne, Lancs, Safety 
Valves. [3 Figs.] October 29, 1892.—This invention consists 
of a large unloaded valve and a small subsidiary loaded valve, the 
large valve being pressed to its seat when not blowing off steam 
by the boiler pressure. a is the valve box, provided at the top 
with a flat chamber D in which the large principal valve c Works, 
this valve seating itself on the annular seats d and d? at the 
bottom of the chamber b. The top of this chamber is closed by 
a disc ¢ having in it an axial passage opening into the chamber b. 
In the passage b? the small loaded subsidiary valve fis seated. 
The stem of the large valve c has an axial hole, and through 
this stem steam of the boiler pressure passes into and fills the 
chamber b, and presses on the top and bottom of the valve. 
In the seat of the valve ¢ is a deep annular recess, thus leaving 
the two tric projecti d and d? for the valve c to seat 
itself upon. In the sides of the valve box @ are a series of holes g 
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opening into the annular recess h. By these holes g and annular 


12,580, J. H. Fitts and W. E. Anderson, Blacks- 


recess h the chamber b is we into communication with the ex-| burgh, Montgomery, Virginia, U.S.A. Oondensers, 
A ; 


ternal air, and the steam blows off or escapes when the valve c is 
raised from its seat. The lifting of the valve c in the chamber } 
is limited by an annular projection i on the top of the valve 
seating itself against the underside of the valve-box cover e. 
Steam presses on a portion of the valve c, and passing by the axial 
hole in the stem, fills the chamber b and presses upon the whole 
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of the upper side of the valve, and the area of this side being 
larger than its underside, the valve is pressed to its seat by the 
boiler pressure. The underside of the small subsidiary loaded 
valve f at the top of the valve case is pressed upon by the steam 
in the chamber b, and this valve is so loaded as only to be lifted 
from its seat when the boiler pressure exceeds that at which the 
boiler is arranged to work. (Accepted August 23, 1893). 


5267. G. J. Churchward, Swindon, Wilts. Steam 
Traps. (6 Figs.) March 11, 1893,—This invention relates to 
steam traps for automatically discharging the water of conden- 
sation from the couplings, &c., of the steam heating appa- 
ratus in railway carriages, &c. Ina case A a float B is arranged 
resting on projections D and covering a hole Ein the bottom of 
the chamber A. This hole E has a raised edge forming a seat. 
In the case A webs F are peer to insure the float B returning 
to its proper position on the seat after having been floated by the 
water of condensation. In the top of the case A are studs H to 





control the amount of lift given to the float B, and at the same 
time to keep it in a central position when lifted off the seat. The 
hole E is closed steam-tight by the bottom of the float B resting 
on the seat, but immediately upon the entrance of water of con- 
densation the pressure of the float B upon the seat is relieved, and 
the float is lifted up to the studs H, so allowing the water to be 
blown out through the hole E. After the water has been thus 
discharged the float B again rests upon the seat, and prevents 
the issue of steam. The hole E is placed towards the outer edge 
of the bottom of the float B, thus getting it at a distance from the 
centre of flotation of the float. (Accepted August 23, 1893). 


10,849. J. Wotherspoon, Forest Hill, Kent, and 
J. Davie, Glasgow. Heating and Evaporating 
Water and Condensing Steam. [4 Figs.) June 2, 1893. 
—In this invention the apparatus is made with a cylindrical shell 
7, and with closing end plates 8, 9, the back end of the shell being 
flanged outwards and riveted to the end plate 8, and its other 
end having a ring 10 riveted to it, forming a flange to which the 
end door 9 is bolted. The steam heating worm 11 is made ofa 
solid drawn brass tube, conically coiled, and is bolted to the end 
plate 8 which allows it to expand. Steam is admitted to the worm 
and regulated by a valve 15, and the drain is controlied by a cock 














(ENE 





16 and is led into the hotwell of the main engines. The vapour 
rising from the salt water is collected by a slit pipe 18 having a 
regulating valve, and is led into the bottom of the main con- 
denser. The inlet feed water is supplied to the apparatus by a 
pi pe under the control of a valve 22 regulated by a float lever 23. 
yhen the vapour is led into the main condenser the sea water is 
evaporated under a partial vacuum, and the supply flows into the 
evaporator from the main circulating discharge by gravitation, 
being regulated by the float lever and valve 22, the valve bein 
kept onen when the water isat its normal level, and being cl 
by oe uoyancy of the ball if the water rises. (Accepted August 
, ). 








(5 Figs.) June 27, 1893.—This invention relates to condensers 
for condensing the exhaust steam from engines, &c., and consists 
of achamber containing tubes E for the passage of the vapour, 
with trays I for taining a ling fluid in which the tubes 
are submerged, the tray being made of a porous substance, so 


Fig. 























that the cooling liquid will percolate through. Between thelayers of 
tubes are the receptacles for containing the cooling liquid, consiat- 
iog of horizontal partitions. Openings @,a'on each side of the con- 
denser admit air to the surface of the water covering the tubes, 
means being provided for causing a current of air to from 
one set of openings through the other, to induce rapid evapora- 
tion and cooling. (Accepted August 23, 1893). 


MISCELLANEOUS. : 


9124. H. A. Webster, Haverhill, Essex, Massachu- 
setts, U.S.A. Buffing Wheels. (4 Figs.) May 6, 1893.— 
This invention relates to rotary tools for burnishing in a process 
which involves the application of a composition containing wax 
and colouring matter to the surface, and in which the surface is 
presented to a rapidly moving polishing tool having a yielding 
acting surface. The shaft a is provided with a longitudinal air 
passage a! connected with an air pump which is continuously 
operated by the power that rotates the shaft, so that a constant 
air pressure is maintained. To this shaft is affixed a burnishing 
wheel comprising a flexible periphery b, composed of a sheet of 
canvas, and rigid holders b! affixed to the shaft and to the edges of 





the sheet. Each of the holders is composed of a collar 7 exter- 
nally screwed and provided with a flange 8 and an internally- 
threaded collar having a flange 10, the collars 7 being affixed to 
the shaft a by set screws. The flanges 8 and 10 constitute jaws 
between which the edges of the sheet b are cl The hold 

bl and flexible sheet 6 inclose an annular air chamber surround- 
ing the shaft and communicating with the air passage in the 
latter through orifices a2, so that air may be forced into the 
chamber by the air pump to constitute a yielding cushion for the 
flexible periphery ). The flexible periphery is made sufficiently 
loose toenable the air pressure to distend it and give it a convex 
outer surface. (Accepted August 23, 1893). 


12,676. L. Bulcock and W. J. Threlfall, Burnley, 
Lancs. Shedding Motions of Looms. [2 Figs.) June 
28, 1893.—This invention relates to means for operating separate 
and distinct healds to form selvedges. Motion is imparted to the 
rocking shaft A by a crank B, fixed by a nut C on the tappet shaft 
D on the outside of the tappet wheel E, and then connected by 
the rod F to the arm G. To the healds H for operating the 



































warp threads, are attached bands of leather which are d 
under the loose boss J mounted on the stud K carried by the 
bracket L, and then crossed one on each side of the loose boss and 
secured respectively to pins M in slots N of the double-armed 
leverO. The bracket Lis firmly secured to the loom frame by 
bolts P, and is continued downwards to serve as a stay-piece for 
the rocking shaft. (Accepted August 23, 1893). 


13,487. J. Hearne and W. J. Strong. New York, 
U.S.A. Central Valves for Gas Purifiers. [6 Figs.] 
July 1!, 1893.—This invention relates to a centre seal for gas 
purifiers, cons'‘sting of the shell 10, having the revolvable top 11, 
and provided with inner and outer chambers 15, 14, two of the 








chambers 15 being divided by a partition, the central vertical 
outlet tube 16, to which is connected the laterally extending out- 
let pipe 25. Within the tube 16 is an inlet tube 18, having its 


upper part cut away. An inlet pipe 17 is connec to the 


tube 18. Each of the revolvable valves above the top of the 








casing is provided with the vertical transverse partition 30, and 


establish communication between the inner and outer chambers 
15 and 14. (Accepted August 23, 1893). 
13,698. W. Boaz, London. Tube anders, [7 


Figs.) July 14, 1893.—This invention relates to tube expanders, 
the body of which consistsof a metal disc, in which are formed 
three radial grooves. In these grooves are adjusted carriages 
B carrying rollers C free to revolve on pivots D. These carriages 
also carry bearing blocks b for abutting against the tubeplate. 
a is a recess in which is a plate F formed with curved slots Fl 
corresponding in number to the carriages, The carriages have 















studs pissing through the slots F" and through radial slots 
in the body, and by these pins the carriages are guided and 
their simultaneous movement insured, they being brought 
together when first applying the expander to a tube, the pins 
also retaining the plate in its position in the recess. The 
camplate is turned by buttons / to bring toyether or separate 
the carriages. Themandril E is flattened at El along its length, 
and is passed through the centre of the body A and bears against 
the rollers C. (Accepted August 23, 1893). 


18,038. C. Billington and J. Newton, Stoke-on- 
Trent. Sluice Valve. [2 Figs.) October 10, 1892.—This 
invention relates to a sluice valve, the object being to construct 
valves having a hollow elongated nut so that the pressure re- 
quired to open or close them is resisted by a metallic plate, and 
a collar on the lower end of the hollow spindle. ais the metallic 
body of the valve, with a screwed cover 6 having a stuffing-box )2 
formed init, a screwed gland c, an externally screwed spindle d, 
the lower wedge-shaped portion of which fits into a recess 
formed in the divided valve f, and the upper part of which projects 
into the internally screwed lower portion of the elongated nut g. 








When the valves are being opened by lifting the divided valve 
from between its seatings, the lower internally screwed part of 
the rotated sleeve g causes the thread of the spindle d to rise up 
into the hollow portion of the elongated nut y, and draw the 
divided valve f from between its seatings by means of its wedge- 
shaped lower end ¢, which, when the valve is between its seatings, 
tends to force the two parts of it against its respective seating, 
so as to insure tightness of fit and prevent leakage, the pressure 
exerted in opening the valves being resisted by a metallic plate i, 
a collar on the lower part of the sleeve g, and the internal lower 
part of the screwed cover b. (Accepted august 16, 1893). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Russian Raitways.—The aggregate revenue-of all the 
Russian lines in the first three months of this year 
amounted to 64,974,319 roubles, as compared with 
64,220,206 roubles in the corresponding period of 1892. 
The average length of line worked in the first three 
months of this year was 27,833 versts, as compared with 
27,361 versts in the corresponding period of 1892. 





Frorma Sure Canat Company.—The Florida Ship 
Canal Company has been reorganised. The canal, it is 
estimated, will cost 10,000,000/. There will be a cutting 17 
miles in length, from St. Augustine’s to the St. John’s, 
which will be followed for several miles. Another cut- 
ting will carry the canal to Orange Lake, situated in a 
heavily timbered yellow pine district, where it is pro- 

to establish a dockyard and ship-repairing works. 

he canal will run thence through Alachua County to the 

Gulf. Altogether the canal will be about 150 miles in 
length. 

Sovrn ArricAN TELEGRAPHY.—Mr. Roach, with whom 
is associated Mr, Ellerton Fry, has left Ca Town to fulfil 
a contract which he has made with Mr. Cecil Rhodes for 
the construction of the first section of the great African 
overland telegraph from Salisbury to Tete, on the Zambesi. 
Further contracts for construction to Nyassa have also 
been signed by Mr. Roach. The wires are to be stretched 
upon iron poles ; these poles are expected to be delivered 
vid Beira in the course of the next two months, Mean- 
while some work remains to be done in connection with 
the completion of the survey for the great line, 
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ticulars in our account. With this guide we were 
able to follow the different departments, aided by 
the map of the works which we here reproduce. 
Consett, as is pretty well known, is situated high 
up at the back of Durham and Newcastle, and is on 
the North-Eastern Railway system. There is no 
lack of fresh air at Consett, nor of moisture, as far 
as our experience goes. Indeed, we have never 
visited Consett that it has not rained, and the day 
of the visit of the Iron and Steel Institute was no 
exception to the rule. It is satisfactory to know, 
however, that it does not always rain at Consett, 
for we were informed by an inhabitant at our 
recent visit that there is generally six months’ snow. 
Consett is quite modern ; it is the creation of the 
iron and steel industry. In the year that Her 
Gracious Majesty came to the throne there were 
only three houses, two thatched cottages, and 
one or two similar buildings in Consett. Three 
years later the iron works were started, and 
the progress since then has ben continuous, 
until a flourishing town, with public buildings and 
a park, has risen at this altitude of 800 ft. above 
the sea level. Consett is now one of the most 
successful steel works in the country—that is, from 
a shareholder’s point of view— for an ample and 
steady dividend is now a circuinstance taken as a 
matter of course by the fortunate proprietors. It 
was not always thus, however ; Consett in its youth 
sowed its wild oats, and in 1857 owed the 
Northumberland and Durham District Bank nearly 
1,000,000/. The bank stopped payment, and this 
brought the iron works into the market. After 
some-_negotiations, the undertaking became the 
property of the present company in the year 1864. 
There were eighteen blast furnaces, with puddling 
forges, extensive plate, angle, and bar mills, and 
other adjuncts, producing 80,000 tons of pig iron 
per annum, and from 40,000 to 50,000 tons of 
finished iron. Five hundred acres of freehold land 
were attached to the works, and more than a 
thousand freehold cottages, with manager’s house 
and offices; in addition to which there were 
certain valuable coal royalties ; the coal being well 
adapted for iron-making. The capital of the com- 
Lew, was — 400,000/., so —s _- ay could 
being present on this record excursion. The train} not have been a dear one. Mr. David Dale was 
THE IRON AND STEEL INSTITUTE. pen at Consett shortly before twelve, and|one of the directors who made this purchase, 
(Concluded from page 417.) 'members were at once divided up into several| and is now the only one of the original body 
Consett Iron Works. | parties, under the leadership of guides to take still remaining on the directorate ; Mr. David Dale 
Tue chief excursion of the meeting was that them round the works. The guides were provided | being, as is well known, the present chairman. 
which had been arranged for Thursday, Septem-| with flags, but, as is nearly always the case in Some particulars may conveniently be here given 
ber 28, to the Consett Iron Works. This may be| expeditions of this kind, the parties soon became | of the collieries belonging to the company. These 
said to have been the principal attraction of the | mixed, for when two bodies met, members were | extend over an area of 13,000 acres, and are ten in 
number, their output exceeding 1,000,000 tons 
a year. There are in progress operations for 
opening out large tracts of untouched coal on the 
north side of the Derwent, and when these have 
been concluded, it is expected the production will 
reach 1,500,000 tonsa year. The company have 
1050 coke ovens in operation, the annual produc- 
tion being about 500,000 tons. The largest propor- 
tion of this is consumed at the company’s blast fur- 
naces, but a great deal is sold to other companies. 
The blast furnaces naturally come first in order 
in dealing with the Consett works. When the 
present company took over the works, the fur- 
naces were all of the old-fashioned open-topped 
kind, and an excellent illustration is’ given in 
Mr. Jenkins’ hand-book of two of these original 
blast furnaces. The blast was then hebel 
cast-iron [J and pistol-pipe stoves, fired by coal, 
and having a blast pressure of 3} lb. to the square 
inch. There were four beam blowing engines, 
particulars of which it may now be of interest to 
give. A single-blast engine, steam cylinder 2 ft. 
84 in. in diameter, blast cylinder 6 ft. in diameter, 
with 6 ft. stroke; a double-blast engine, steam 
cylinders each 2 ft. 11 in. in diameter, blast cylin- 
ders each 6 ft. 7 in. in diameter, with 7 ft. 8 in. 
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cylinder 2 ft. 8 in. in diameter, blast cylinder 
6 ft. 84 in. in diameter, with 8 ft. stroke ; and a 
There was, | double-blast engine, steam cylinders each 3 ft. 2in. 


M Mechanical Engineering Shops. 


whole meeting, and it was largely due to the ex- very apt to follow the wrong guide. 


pectation of visiting these famous works that many 
members journeyed to Darlington. With the excep- 
tion of an hour’s sitting in the morning, which 
we have already dealt with, the whole day was given 
up to this visit. Members started by a special 
train at 10.40, and although the train was a long 
one it was filled to overflowing, over 400 members 


however, no restriction, and the. visitors were 
allowed to stray wherever they wished without let 
or hindrance—perhaps the most satisfactory way 
of examining an establishment of this kind. Mr. 
William Jenkins, the general manager, had pre- 
pared a very excellent description of the works, 
from which we shall take the majority of the par- 





in diameter, blast cylinders each 8 ft. in diameter 
with 8 ft. 6 in. stroke. A double-blast engine 
was also in use at Bradley, steam cylinders each 
$ft. Lin. in diameter, blast cylinders each 7 ft. 6 in. 
in diameter with 7 ft. 11 in. stroke. 

Crookhall and Bradley are both a little to the 
north-east of the main works. 


In these early . 
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days there were seven furnaces at Consett, seven 
at Crookhall, and four at Bradley. The blast fur- 
naces at the latter places were, however, blown out 
at the time of the transfer. At the present time there 
are four large beam blowing engines, made by the 
Lilleshall Iron Company, each with a steam cylinder 
4 ft. 2 in. in diameter, blast cylinders each 8 ft. 4 in. 
diameter with 9 ft. stroke. There are also two 
beam blowing engines, made by Murray, of Chester- 
le-Street. The steam cylinders are 2 ft. 11 in. in 
diameter, blast cylinders each 6 ft. 7 in. in diameter 
with 8 ft. stroke. There are also two beam blow- 
ing engines made by Abbot, of Gateshead, and 
Clarke, of Sunderland. The steam cylinders are 
each $ ft. 1 in. in diameter, blast cylinders each 
7 ft. 6 in. in diameter with 7 ft. 11 in. stroke. In the 
year 1865 one large blast furnace, with five tuyeres, 
was in blast, and produced about 340 tons of iron per 
week, while the smaller ones produced about 230 
tons per week each. These older furnaces were, 
however, unsuited to the modern requirements 
growing up, and within the space of eight years, 
that is, by the year 1873, the whole of the furnaces 
ori pg | erected at Consett were pulled down, 
and six larger ones substituted. In the year 1880 
a seventh furnace, similar to the others, was added, 
thus completing the present range. These furnaces 
are each 55 ft. high and 9 ft. in diameter of hearth. 
The height to the top of the boshes is 20 ft. ; the 
diameter of the top of the boshes 20 ft. ; the dia- 
meter of the throat 14ft.6in. The bell is 10 ft. 6 in. 
in opening. There are seven tuyeres to each fur- 
nace.. All the furnaces are fed with material by 
means of bell and hopper, with standard beam and 
hydraulic brake. There is an escape gas tube and 
slide at the top i ft. 8in. in diameter, regulated 
by means of a chain and pulley worked by the 
stoveman at the bottom of the furnace. Each of 
the furnaces is provided with a dust-catcher, 
which delivers the dust direct into wagcns or iron 
barrows. The materials are brought in on a high- 
level approach. Four of the furnaces have four of 
Whitwell’s hot-blast firebrick stoves to each fur- 
nace, all of them 22 ft. in diameter. One furnace 
has two stoves 65 ft. high, another stove is 45 ft. 
high, and a fourth is 40 ft. high. A second fur- 
nace has four stoves, each of which is 46 ft. high. 
Another furnace has one stove 65 ft. high, two 
40 ft. high, and one 35 ft. high. The other fur- 
nace has two stoves 45 ft. high, and two 40 ft. 
high. The other three furnaces have three Cowper 
stoves to each furnace. Two of them have stoves 
21 ft. in diameter by 65 ft. high, while the other 
has stoves 24 ft. in diameter by 66 ft. high. The 
blast pressure is 44 1b, per square inch, the tem- 
perature being about 1300 deg. Fahr. There are now 
tive furnaces in blast ; the other two are being re- 
lined. They are all making Bessemer pig, and pro- 
duce on an average 750 tons per furnace per wie. 

Steam for driving the blast engines is generated 
by thirteen double egg-ended boilers, each consi-t- 
ing of two lengths 35 ft. long by 4 ft. 6 in. in dia- 
meter ; six long egg-ended boilers, each 70 ft. long 
by 4 ft. 6in. in diameter ; and twelve double 
tubular boilers, each 31 ft. 4 in. long, six of which 
are 7 ft. in diameter and the remainder 7 ft. 6 in. 
in diameter. The waste gas from the blast is 
taken from the top of the furnaces through the 
dust-catcher and down-comer into a large under- 
ground brick flue 10 ft. high by 6 ft. wide. From 
this flue it is distributed to the stoves and boilers. 
There is a chimney stalk 250 ft. high and 16 ft. 6 in. 
in diameter inside at thetop. This was erected in 
1868. 

The ore used is mainly composed of a mixture of 
Bilbao rubio, with a small admixture of other pure 
ores. The limestone comes from Stanhope in 
Weardale. In the iron age the ore used by the 
Consett Company was naturally obtained from the 
Cleveland district, but the introduction of steel 
has altered that. The connection of Consett with 
the Orconera Ore Company is well known. Dow- 
lais, Krupp, and Messrs. Ybarra, of Spain, together 
with the Consett Company, amalgamated to acquire 
the large hematite mines at Bilbac, where they have 
spent over half a million of money in plant for 
handling the ore. Under these circumstances one 
can easily understand the strong partiality expressed 
in some quarters for acid steel as compared to 
‘*that inferior material basic ‘steel’ so called.” 
The slag is carried in bogies to the tip, half a mile 
from the furnaces. The balls weigh from three to 
four tons. 

The transition which came over so many iron 
works —when steel was seen to have gained the un- 





questioned mastery over the older metal—-was gone 
through at Consett with remarkable success. Up 
to 1869-70, Mr. Jenkins tells us only plates and 
rails were made in the malleable iron department, 
and over 900 tons of these were turned out weekly. 
Up to about 1876 the total output of plates and 
rails was doubled, and in some weeks nearly 2000 
tons were made. Theend, however, was near, and 
the iron rail trade may be said to have died in the 
zenith of its prosperity. In the year last named— 
1876—the output of iron rails fell off from 6C0,000 
tons to 300,000 tons a year, and the trade of Consett 
was reduced fully one-third. Happily for this 
establishment, however, Mr. Jenkins had two 
strings to his bow, and though the rail trade was 
almost lost, the works were kept busy by the un- 
usual demand for iron ship material ; forges and 
mills being altered to suit the demands of the 
dominant trade. In 1882 the works frequently 
turned out 1900 tons of iron ship plates weekly. 
This output kept at work 170 puddling furnaces, 
with ten steam hammers and suitable rolling 
power, and seven plate-rolling mills. That again 
is all changed in the present day, and the produc- 
tion of malleable ircn is confined to what is known 
as the ‘‘tin mill,” although there are certain 
puddling furnaces with the necessary plant, which 
can be used if the demand for their production 
shou'd arise. 

The steel works are now, it is needless to say, 
the great feature at Cunsett. When, in the year 
1882, it becameapparent—largely owing tothe action 
of the Constructive Department of the Admiralty 
—that Siemens-Martin steel was the proper material 
of which to build ships, the Consett Company were 
amongst the first to see to what the new departure 
was likely to lead. They began with the erection 
of two small 13-ton Siemens furnaces, attached to 
which was an 8-ton steam hammer and a heating 
furnace. The plant was put into operation in 
1883, steel plates being rolled from hammered 
ingots. The venture was successful, and six other 
furnaces of 17 tons each were erected. These eight 
furnaces, together with the heating furnace already 
referred to, which has since been converted in a 
20-ton melting furnace, now form the west melt- 
ing shop, although their size has been enlarged so 
that seven are of 20 tons capacity, while two are of 
17 tons. The furnaces are arranged in a row, and 
the casting-pit is parallel to them. The operations 
were so successful, that in the year 1887 the east 
melting shop was erected, containing a separate 
plant of nine melting furnaces, 25 tons each, 
arranged in a similar way to those already described. 
The gas for both these shops is supplied from a 
range of 33 blocks of ordinary Siemens gas-pro- 
ducers, blown with steam. The whole plant of 
these two shops will produce about 3500 tons of 
ingots per week. Hammering the ingots was soon 
found to be an unprofitable method of procedure, 
and what is known as No. 2 cogging mill, which 
is a 28 in. train, was brought into use for dealing 
with ingots. This mill was originally designed for 
blooming for iron plate making, and was used in 
this way for three or four years. As the demand 
for iron died down, and steel came to the front, 
the mill was altered to work on the latter material, 
and is now capable of cogging 1400 tons of ingots 
per week. There not being room to place a bloom 
shear, a hammer was fixed for the purpose of cut- 
ting the cogged slabs into lengths, and this relic of 
a bygone day may still be seen laboriously chopping 
off the ends of the blooms. No. 2 mill is driven 
from what is known as the No. 2 plate mill engine, 
through bevelled gearing, and is reversed by a 
steam clutch. We now pass to the No. 1 plate 
mill, which is capable of producing about 380 
tons of plates per week. It has one stand 
of pinions, one stand of roughing and one atand of 
finishing rolls, each 6 ft. 3 in. by 25 in., driven by 
a direct-acting non-condensing flywheel engine, the 
flywheel weighing 70 tons. A steam lift is pro- 
vided, whereby slabs weighing from 20 cwt. to 
25 cwt. may be dealt with. 

No. 2 plate mill is a clutch reversing mill, and is 
capable of producing about 660 tons of plates per 
week, It consists of one stand of pinions, one 
stand of roughing rolls, and one stand of finishing 
rolls, each 7 ft. by 25 in. Like some of the other 
plant in these works, it was originally designed for 
dealing with iron. The balance gear for the rough- 
ing rolls has been placed overhead, so as to save 
excavation. There are attached to these mills the 
usual machinery for dealing with plates produced. 


and Son, of Sowerby Bridge ; the plate and scrap 
shearing machines by Buckton and Co., of Leeds. 
There are 10 egg-ended hand-fired boilers, one Lan- 
cashire hand-fired boiler, two Lancashire furnace 
boilers, and six steam furnace stack boilers. There 
are, of course, the necessary heating furnaces, and 
other necessary adjuncts. 

We now proceed to what is known as the 
No. 4 cogging mill, which is capable of ccgging 
2000 tons of ingots per week. It is 45 in., 
having one stand of pinions and one stand of cog- 
ging rolls. They are driven by a pair of direct- 
acting engines geared 24to1. There is live roller 
gear on each side, and hydraulic edging gear on the 
delivery side, for dealing with blooms durirg cogging 
operations. The top roll is balanced by hydraulic 
power, and the screwing is done by steam power. 
There is a steam bloom shearing machine, by 
Buckton, of Leeds, with live rollers and falling 
table; the engines were made by Hawks, Crawshay, 
and Sons, of Gateshead, and the mill by Miller 
and Co. 

No. 3 plate mill will produce about 360 tons of 
plates per week. It has one stand of pinions, one 
stand of roughing rolls, and one stand of chequering 
rolls. The roughing and finishing rolls are each 
6ft. 3in. by 25 in, and the chequering rolls 
5 ft. 6in. by 25in. These rolls are all driven by 
an engine geared inversely, as 14tol. There are 
the usual adjuncts to this mill. The last mill in 
this department is the No. 4 plate mill, which will 
produce 1100 tons of steel plates per week. It 
is a 28-in. clutch reversing mill. There is one 
stand of pinions, cne stand of roughing rolls, and 
one stand of finishing rolls, the latter being 8 ft. by 
28 in. Thereis atraversing steam platform on the 
delivery side, and a live roller frame on the re- 
ceiving side. Outside this mill there is a battery of 
sixteen hand-fired Lancashire boilers, Altogether 
there are, inthe cogging mill, and in Nos. 3and 4 
plate mills, thirty boilers, six of these being furnace 
stack boilers, eight are Lancashire furnace boilers, 
and the rest are Lancashire hand-fired boilers. 

The most modern department in the Consett 
Works is the new angle mills, which are capable 
of producing 1500 tons of sections per week, and 
consist of fourteen kays of iron roofing, each 50 ft. 
span ; the area covered is about 4 acres. Pre- 
viously to about four years ago the operations of 
the company, as far as shipbuilding was concerned, 
were mainly confined to the supply of plates, Lut 
about the year 1888 it was decided to add the trade 
in angles and other sections to the plate trade. 
What are known as the new angle mills, marked 
J in our plan, on page 439, were, therefore, put 
in hand, and are now completed. They occupy an 
area of about 16 acres. There are sevcn melting 
furnaces, fifteen blocks of gas producers, a 45-in. 
cogging mill and bloom-cutting shear, and three 
mills for the production of angles, tees, bulbs, 
channel and girder sections, round and square bars, 
&c. During the visit of the Institute members had 
an opportunity of seeing these mills in action; 
angles, bulbs, and other sections being rolled. Two 
of the angle mills are 32 in. and 22 in. respectively, 
whilst the third is a 12-in. angle and guide mill. 
These mills are provided with many of the best 
modern appliances in the way of live roller gear, 
billet skids, heating furnaces with boilers attached, 
hydraulic plant, hot sawing machines, billet and 
scrap cutting shears, &c. The bar banks are fitted 
with bar skids, loading gullet, &c. There are 
fitting and smiths’ shops, roll turners’ shops, and 
other subsidiary departments. The gas-producers 
for this department are of the Siemens type ; the 
whole of the tubing for the gas uptakes, and also 
for conveying gas to the furnaces, is above ground. 
There are seven Siemens-Martin 25-ton melting 
furnaces. The casting pit runs parallel with the 
furnaces. This range of furnaces will prcduce up- 
wards of 1500 tons of ingots per week. 

We now pass to the 45-in. cogging mill, which 
is driven by a pair of geared engines, 45 in. in 
diameter by 5 ft. stroke ; they are geared as two to 
one, and are fitted with piston ‘lve and Allan’s 
link motion. The mill consists of one stand of roll 
housings, and one stand of pinions; there is one 
steam screwing gear, hydraulic balance gear for top 
roll and breast rollers, and hydraulic gear for edging 
or traversing the blooms as required. There are 
five horizontal furnaces to these mills, coal-fired, 
each having a vertical boiler. There are hydraulic 
charging and withdrawing machines, capable of 
dealing with 5-ton ingots, and the furnaces are 








The plate shear for No. 2 mill was made by Berry 





placed close to the rolls, so that the ingots can be 
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quickly transferred to the rolls. Arrangements 
have been made to lay down vertical furnaces if 
required. The shears are capable of cutting 
blooms 30 in. by 12 in. They are fitted with a 
pair of reversing engines, the cylinders of which 
are 26 in. in diameter by 2 ft. 6 in. stroke. They 
are geared 20 to 1. There is live roller gear on 
each side of the shears, which is balanced on the 
receiving side by hydraulic power, and on the 
delivery side it is supported by spiral springs. The 
shears are by Buckton, of Leeds. The 32-in. 
angle mill, which comes next, is driven by a pair of 
reversing engines, with 54-in. cylinders by 4 ft. 6 in. 
stroke. They have piston valves, and Allan’s link | 
motion. They are coupled direct to the mill. | 
This mill has one stand of pinions, one stand | 
of roughing rolls, and one stand of finishing 
rolls. Provision is made for an additional stand 
for producing rolled joists and girders. The 
top roughing roll is worked by steam screwing gear 
above, and hydraulic balance gear below. There 
are the usual live rollers, and inclined shoots, for 
the bars to run up, in order to save floor space. 
The tlooms ar3 taken from the roughing to the 
finishing rolls by means of a bar skid. There are 
two steam circular saws, which will cut off bars up 
to 280 ft. in length or more, and the bars are taken 
to the bar bank by live rollers, so arranged as to 
distribute them to the best advantage. There are 
coal-fired furnaces with vertical boilers, and 
hydraulic charging and withdrawing gear. There 
is also a hydraulic lift here, which will raise the 
billets to the level of the bogie; this is a very 
useful a»pliance, and was seen in operation by the 
members at the time of their visit. The space be- 
hind the mill is laid out for the erection of punch- 
ing, straightening, and cold-sawing machines, &c. 
There is a 22-in. angle mill driven by a pair of re- 
versing engine3, cylinders 40 in. in diameter by 
4 ft. stroke. They are coupled direct to the mill. 
There is one stand of pinions, one stand of rough- 
ing ro!ls, and one stand of finishing rolls, with live 
rollers geared on an inclined shoot. There are fur- 
naces with boilers and hydraulic charging gear ; 
the billets being lifted on to the bogies by means of 
a 3 ton steam locomotive train, which is also used 
for the stocking of billets, 

We next notice a 12-in. guide mill, which is 
driven by a high-pressure engine, having a cylinder 
30 in. in diameter by 2 ft. 6 in. stroke. It is fitted 
with piston valve and governing gear. There isone 
stand of pinions, one stand of roughing rolls, and 
one stand of finishing rolls; there are also two 
stands of guide rolls. There is a steam circular 
sawing machine and billet shear. 

The other features of this department of the 
works we may deal with shortly. There are 
overhead cranes for serving the mills. The roll 
shops contain three lathes, each driven by its own 
engine. The hydraulic plant consists of two sets 
of Worthington high-pressure pumps and one accu- 
mulator and tank. There is a battery of twelve 
boilers, fired by Proctor’s automatic stoking gear, 
and arrangements have been made for six more 
boilers. The mill furnace boilers are of the vertical 
type, with one internal flue fitted with cross tubes. 
These boilers are all designed to carry 100 lb. pres- 
sure p2r square inch. All steam pipes from 9 in. 
in diameter upwards are made from Siemens steel, 
in lengths up to 16 ft., welded from end to end, 
with steel flanges contracted and riveted on. These 
pipes were made by Piggott and Co., of Birmingham. 
The bar bank is conveniently placed near the mills 
on the south side, it being partly covered by the 
roofing. A skid gear is driven through shafting by 
means of friction cones operated by hydraulic rams. 
It is arranged so that one range of skids may be 
working independently of another, and in another 
direction. This system has been adopted in pre- 
ference to that whereby each range of skids is sup- 
plied with its driving engine, as the latter is found 
to interfere with loading operations. There are 
two 3-ton steam traversing cranes at the hot bank. 
The engineering department at these works is in 
process of reconstruction, the existing shops 
having been found insufficient for the work. They 








were not visited by the members. The works 
foundry is at Crookhall, about a mile from the| 
main works. There are three cupolas, and the | 
capacity is about 150 tors of castings per week. | 
There are brick works, capable of producing 120,000 
bricks per week. In the testing department there | 
are three of Buckton’s machines, one of 100 tons 
capacity, and two of 50 tons each, having the usual | 
appliances in the shape of test-preparing machines, 


bending machines, &c. The test house and 
laboratory--the latter being in another part 
of the works—are well equipped, and are shown 
on the plan, on page 439, at K and L. The 
locomotive repairing shops and the wagon re- 
pairing shops are on a large scale, and are 
well equipped. Before closing this acccunt, some 
particulars may profitably be given of the locomo- 
tives and locomotive cranes used at Consett. The 
total number of these in use is 43 in all, taking both 
locomotives and locomotive cranes. What are 
known as the A class constitute the most powerful 
of the locomotives. There are six of these, all 
having six coupled wheels. Four have cylinders 
16 in. in diameter by 24 in. stroke, with wheels 
3 ft. 2in. in diameter. The other two have 17}-in. 


cylinders by 25 in. stroke, with wheels 4 ft. 2 in. 


in diameter. They are all inside cylinder tank 
engines, and were built by Kitson and Co., of 
Leeds. They weigh about 36 tons, and are chiefly 
used in working the traffic between the collieries 
and the works, and hauling ore. The B class of 
locomotives weigh about 25 tons, and are used 
peony about the mills. They are by Black, 

awthorn, and Co. In class D are included the 
locomotive cranes of three types. The last class— 
E— includes perhaps the most interesting machines. 
This class is constituted by seven powerful locomo- 
tive cranes, designed and built especially for these 
works. Nos. 1 and 2 each lift 12 tons at a radius 
of 16 ft. Nos. 3 and 4 will lift 7 tons each ata 
radius of 15 ft. Nos. 5 and 6 will lift the same 
weight at a similar radius, but have longer jibs, 
which can be raised or lowered by a derrick motion 
till the radius is 20 ft., at which they can deal 
with 5 tons without being clamped down or other- 
wise supported. These cranes all lift on a single 
chain, and are very quick in the various motions. 
During the recent visit they were seen to advan- 
tage, performing their ordinary operations in the 
works. The boilers are of the vertical type, and 
have Field tubes. They are fitted on the tail of 
the jib, so as to act as counterpoise to the weight 
lifted. Nos. 1 and 2 will carry their load of 
12 tons easily, and weigh themselves about 55 tons 
each. They were designed by Mr. J. P. Roe, 
and built by Black, Hawthorn, and Co. They 
contist of a bottom carriage, forming the locomo- 
tive, with a diameter of 134 in. by 214 in. stroke. 
They are placed on three pairs of wheels, two 
pairs, 3ft. in diameter, being coupled, and the front 
pair, 2 ft. 9 in, in diameter, being fitted with radial 
axle boxes, to enable the engine to go round sharp 
curves. On the centre of this bottom carriage is 
bolted the crane pillar, as well as the spur rack and 
roller path, on which the crane revolves. The lift- 
ing and revolving motions are worked by one pair 
of engines fixed on the jib sides, whilst a powerful 
brake sustains the load at any point. The lifting, 
revolving, and travelling are frequently carried on 
at the same time. Steam is conveyed from the 
locomotive cylinders through the centre pillar, the 
locomotive reversing and brake rods also passing 
through it. 

The Consett Company own about 2700 cottages, 
and employ upwards of 6000 hands. The wages at 
present paid amount to 80001. per week. The 
company also pays to the North-Eastern Railway 
Company in dues the sum of 150,000/. a year. 

A thorough inspection of the works having been 
made, members proceeded to the Town Hall, 
Consett, where they were entertained at luncheon 
by the company, Mr. William Jenkins, the 
general manager, occupying the chair. The large 
hall was entirely filled, and we should judge there 
must have been nearly 500 persons present. Mr. 
David Dale, the chairman of the company, occupied 
a seaton Mr. Jenkins’ righthand. Afterluncheon, 
son.e interesting speeches were made by Mr. Dale. 
Mr. Jenkins also spoke, but unfortunately he was 
not heard—a result due to his recent illness, from 
which, however, everyone will be glad to hear he 
is recovering. Mr. Dale, in his speech, referred 
to the prosperity of the company, the credit for 
which he gave to the management of Mr. Jenkins. 
No doubt in this respect Mr. Dale spoke no more 
than the truth, but he might have added that the 
success of the undertaking was also necessarily due 
to Mr. Dale’s own broad-minded policy in giving a 
free hand to the works management, and recognis- 
ing that when he had a good man at the head of 
executive affairs, it would be most unwise policy to 
hamper his movements in any way. It is a lesson 
many gentlemen in like positions might take to 
heart with advantage. 








Excursion To Rasy aND BARNaRD CasTLE. 

On the last day of the meeting, Friday, the 29th 
ult., an excursion had been arranged to Raby and 
Barnard Castle. This was purely a pleasure trip, 
made to one of the most romantic parts of the 
country. 





THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CoRRESPONDENT. ) 
(Continued from page 412.) 
Tue work of a most important congress must 
now be considered briefly, viz. : 


Tue ConGREss oF ENGINEERING EpvucaTION. 


This was a notable gathering, and the discus- 
sions ranged over a wide field. 

The first paper was by Professor A. N. Talbot, 
entitled ‘‘ Maximum and Minimum Mathematics 
for an Engineer.” This wes a plea for mathe- 
matics as a means of drilling the student’s mind. 
There is little doubt that the mind is drilled by 
them, and it seems to the writer that it is too much 
so. In other words, there is too much time given 
to pure mathematics, but no one could expect a 
professor to take this view. f 

A very able and interesting paper was then pre- 
sented, entitled ‘* Present Favourable and Un- 
favourable Tendencies in Engineering Education.” 
Its distinguished author, Dr. Palmer C. Ricketts, 
Director of the Renssalaer Polytechnic Institute of 
Troy, presented it. The writer being a graduate 
of that noted institution, we will not presume to 
more than note the paper, for we were taught 
not to criticise, but to imitate, our instructors. 
This was followed with a comparison between 
American and European methods of engineering 
education by Professor George F. Swain, of 
Bostoa. The main points of difference, he said, 
were; 1. That in Europe the main object of the 
instructions was to impart information, while here 
the idea was to train the students to think. 2. In 
Europe the laboratory was not made use of in the 
same degree as in America. 3. In Europe the 
student was absolutely free to choose his own 
course of study. 4. The technical curricula in the 
old countries were broader and more general in 
their scope than in the American schools. He dis- 
cussed at length each of these points of difference, 
incidentally taking strong ground against tlhe 
employment of lecture courses as agencies for 
training, and claiming that lectures were almost 
useless for that purpose. The closing feature 
of the meeting was an address by William H. 
Burr, of Columbia College, on ‘‘The Ideal 
Engineering Education.” This distinguished 
professor, also a graduate of Troy, considered 
mathematical training of the utmost importance, 
from the relation of abstract science to practical 
engineering. Whipple was practically the first man 
to grasp the mathematical principles of strains, and 
he applied them in bridges which were correctly de- 
signed from a theoretical point of view. A practical 
study of engineering works is very important, as in 
field and shop work, preparation for specifications 
and estimates, &c., but no education can make a 
practitioner ; itcan only fit the student for practical 
work. Students should also be made to understand 
that there are economical as well as mechanical 
rinciples to be considered, as in cost of material, 
ican, transportation, erection, &c., and no school 
of engineering can be considered as satisfactorily 
performing its ends if it does not do this. 

The next day the session continued with a paper 
by Professor RK. H. Thurston, of Cornell Univer- 
sity, on *‘ Shop and Laboratory Equipment.” Cer- 
tainly no one is better qualified to speak on this 
subject than this eminent profeseor, for he has 
probably had as extended and varied practice as 
any man. The laboratory cf hydraulics at the 
Massachusetts Institute of Technology was de- 
scribed by Professor D. Porter. The next paper was 
by an extremely bright man, who came from 
England to present it, and who charmed all who 
had the pleasure of meeting him in this country. 
The paper was ‘‘ Graphical Solution of Problems,” 
and its author was Professor H. S. Hele-Shaw, of 
Sheffield. This paper received a longer and more 
exhaustive discussion than any other, and it shared 
the interest in the topic and the value of the work 
of Professor Hele Shaw. Dr. Ritter, of Zurich, 
discussed it, among others, and described the 
methods in Swi'zerland. The cther papers read at 
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the session were ‘‘Shop and Laboratory Equip- 
ment,” by Dr. R. H. Thurston, director of Sibley 
College, Cornell University ; ‘‘ Original Research 
by Students,” by R. C. Carpenter, Professor of 
Experimental Engineering, Sibley College, Cornell 
University, and Charles D. Marks, of Leland Stan- 
ford, Jun., University. 

The next day opened with a paper on “Field 
Equipment and Field Practice,” by C. D. Jameson. 
There was some discussion between two distin- 
quished professors as to methods for field instruc- 
tion, in which it was stated that one institution had 
leased a farm and erected stone monuments for 
levelling, so the students’ work could be carefully 
checked. The opponent did not like this plan, 
because he thought it presupposed a disposition on 
the part of the student to deceive. This seemed to 
be rather a question of morals than of methods, and 
the congress did not settle it—a most wise method, 
and quite moral withal. The other papers were as 
follows: ‘* Methods of Training Engineering Stu- 
dents in Technical Literary Work,” by Professor 
Mansfield Merriman ; ‘‘ Methods of Studying Cur- 
rent Technical Literature,” by Professor J. B. 
Johnson, in the discussion of which it was stated 
that while students will read current technical 
literature it is difficult to get them to study his- 
torical technical literature; ‘‘ Drawing for Engi- 
neering Students,” C. D. Denison. There was a 
large attendance in this division at all the meet- 
ings. At the last meeting two papers were pre- 
sented: ‘‘ Vacation Work,” by Professor A. E. 


Burton, and ‘‘Graduation Theses,” by G. Lanza. | N 


Both of these subjects awakened considerable dis- 
cussion. It may be said this was a most success- 
ful gathering, the subjects being of great interest, 
and the discussions instructive. 


THe Marine SECTION. 

The last congress to be noted was probably the 
most important of any, and it is deeply to 
regretted that space is only available for a hasty 
glance at it and its subjects. 


























It was termed the ‘‘Marine Section,” and marked 
an epoch as being the first general meeting of 
the ‘‘ Institute of Marine Engineers and Archi- 
tects.” 

Its deliberations were presided over with much 
grace and dignity by that intrepid Arctic explorer, 
Commodore Geo. W. Melville, Engineer-in-Chief of 


the United States Navy. This assembly was 
probably the most cosmopolitan and most distin- 
guished which were brought together at the Fair 
during the whole series of congresses. All were 
men well known, not alone at home, but in foreign 
countries ; a glance at their names will show at once 
who they were : 

General L. de Bussy, Inspecteur-Général du Genie 
Maritime of France ; Dr. Francis Elgar, of London, 
vice-president of the Institution of Naval Archi- 
tects, and delegate from that Institution to this 
congress; Colonel Nabor Soliani, of the Corps del 
Genio Navale of Italy; Professor Carl Busley, of 
the Imperial German Naval Academy at Kiel, 
Germany; Antonio de Barron Boneto, of the 
Brazilian Navy; Mr. James Howden, of Glas- 
gow, inventor of Howden’s system of forced 
draught ; Commodore Melville, Engineer - in - 
Chief U.S.N., chairman of the division; Passed 
Assistant Engineer McFarland, secretary of 
the division; Commodore Charles H. Loring, 
U.S.N., formerly Engineer-in-Chief of the Navy ; 
Mr. Geo. W. Dickie, manager of the Union Iron 
Works, San Francisco ; Mr. Warren E. Hill, vice- 
president of the Continental Iron Works, Brooklyn, 
Y.; Naval Constructor Varney, U.S.N. ; Geo. 
W. Street, assistant constructor, U.S.N; Chief 
Engineer Moore, of the Navy ; Chief Engineer 
David Smith, U.S.N.; Professor W. F. Durand, 
of Cornell University, Ithaca, N.Y. ; Professor Ira 
N. Hollis, of Harvard University ; Professor W. 
F. Spangler, of the University of Pennsylvania ; 
Colonel E. A. Stevens, superintendent of the 


be | Hoboken Ferry Boat Company, New York ; Mr. 


T. A. McElwell, superintendent of the Vacuum Oil 
Company, Rochester, N.Y.; Mr. Chas. Ward, 





inventor of the Ward water tube boiler, Charleston 

Va.; Edward E. Roberts, of the Roberts 
Water Tube Boiler Company; Mr. H. B. Roelker, 
41, Maiden-lane, New York, proprietor of the 
Allen dense air ice machine; Charles W. Whitney, 
of New York City ; Charles A. Moore, of the well- 
known firm of Manning, Maxwell, and Moore, 
Liberty-street, New York; Asa M. Mattice, con- 
sulting engineer, of Cambridgeport, Mass.; Colonel 
David P. Jones, chief engineer U.S.N., retired ; 
John M. Sweeney, of Harvey, Ill.; Count de 
Balincourt, of the French Navy ; Passed Assistant 
Frank M. Bennett, U.S.N. ; Chief Engineer John 
L. D. Bortherwick, U.S.N.; Mr. J. R. Williams, 
mechanical engineer, 60, South Canal-street, Chi- 
cago; Professor John Pemberton, U.S.N., associate 
professor of mechanical engineering, Pennsylvania 
State College ; Captain Chas. H. Manning, super- 
intendent of the Amoskeag Mills, Manchester, 
N.H.; C. B. Calder, superintending engineer of 
the Mutual and Menominee steamboat lines, Cleve- 
land ; Joseph McMakin, superintending engineer 
Columbian om Works, Baltimore ; Chief Engineer 
Kafer, U.S.N.; Mr. F. W. Grogan, architect of 
the naval exhibit of the World’s Columbian Expo- 
sition ; E. Platt Stratton, chief engineer surveyor, 
‘* Record of American and Foreign Shipping,” New 
York; Mr. Frank B, King, superintendent of the 
marine department Maryland Steel Company, Spar- 
row’s Point, Md. ; Joseph R. Oldham, naval archi- 
tect, Cleveland ; Charles E. Fitch, 296, Elm-street, 
Chicago; Alfred H. Raynal, Elizabeth, N.J.; E. 
N. Jansen, bureau of steam engineering, Navy 
po, pane wo ; P. A. Lennerty, mechanical engineer 
and naval architect ; A. George Mattson, construct- 
ing engineer S. F. Hodge and Co., Detroit, Mich. ; 
Henry C. Meyer, Jun., of the Engineering Record, 
227, Pearl-street, New York; Frank M. Dunlap, 
mechanical engineer, 57, Selden-avenue, Detroit, 
Mich. ; Theodore G. Hoech, royal Prussian inspector 
of waterways; D. W. Edenston, of Clinton, IIl. ; 
E. T. Sederholm, 1629, Fulton-street, Chicago ; 
Mr. Hayden Homer Tracy, 8S. D. Boynton, and 
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many others, for this was one of the best attended 
of the congresses. 

The address of welcome of Commodore Melville 
was short and direct. After the usual courtesies, 
the chairman depicted the present state of naval 
architecture and marine engineering, and pointed 
out the probable lines of progress, indicating 
increase in steam pressure and in piston speed 
as the prominent ones, although he thought im- 
proved material of construction and changed de- 
signs would also be studied. He cited the ex- 
periments now in progress with steam at 1200 lb. 
pressure, and notkd the coil form of boiler, by 
which great power with little weight would te 
attained. As seeming to confirm the Commodore’s 

osition, it may be said that a small boat, 78 ft. 9in. 
in length, was able by the use of the Mosher coil 
boiler to record a speed, last week, in New York 
Harbour, of 31.6 statute miles, or 27} knots. This 

was the celebrated Fei Seen, whose indicated horse- 
power is 600, and her displacement is 13tons. The 
engines are of the quadruple type, with cylinders 
9} in., 134 in., 18 in., and 24 in. in diameter, and 
the stroke is 10 in. The hull is the design of Mr. 
Wm. Gardiner, and the boiler and engines that of 
Mr. Mosher. The propeller is 3 ft. in diameter, 
with a7 ft. pitch, and the revolutions recorded 
were 580. 

After the remarks of Commodore Melville, 
which were received with applause, the congress 
settled down to work, and the session opened in 
earnest, for they had to consider some forty-five 
papers from the leaders in shipbuilding industry in 
England, France, Germany, Spain, Italy, and our 
own country. Dr. A. C. Kirk, it was announced, 
had begun a paper on triple-expansion engines for 
this congress, but his death had prevented its 
completion, 

The first paper was entitled ‘‘ The Best Ship-of- 
War,” and was the work of Sir Nathaniel Barnaby, 
of England. After a discussion of what problems 
had been settled by past experience, and what were 
unsettled to-day, he came to the following conclu- 
sions for the best ship-of-war : 

‘*1. So far as our knowledge of available materials 
extends at present, we conclude that she must be 
built of steel. 

‘*2. There must be an inner water-tight ship. 

‘*3, Excepting vessels required for training pur- 
poses, there should be no sail power. 

‘*4, The engines and boilers must be protected by 
a strong deck, proof against rupture by the ex- 
ploding force of shell, or by equivalent means. 

‘*5. There should be more than one propeller. 

‘*6. The engines should be vertical. 

‘*7. The boilers should be so fitted as to work, 
without serious risk of leakage, under forced 
draught. 

‘8, The ship should have a powerful stem. 

‘*9, The ‘brain’ of the ship must be protected by 
efficient armour. 

**10. Ishould be disposed to insist upon another 
condition for the best ship-of-war, whatever her 
size, class, and speed may be, viz., she should havea 
water-line slice, or raft body, from 5ft. to 9ft. thick, 
having a resisting power which cannot be destroyed 
by a single blow from any gun, and pervious to 
water aie gun-fire in such a slow degree that she 
shall always be more secure against total loss under 
the attack of the gun than under that of the ram 
and torpedo. 

‘11, I think it also reasonable to say that, except- 
ing a few large and powerful ships, designed, not 
for line-of-battle but as station ships or naval 
centres at outlying places of importance, no ship 
can be regarded as the best ship-of-war which, 
being liable to be lost by touching a rock in smooth 
water, by the attack of a torpedo-boat, by the 
blow of a ram, or by an internal explosion, may 
thereby cause the loss of a crew exceeding (say) 
400 men. 

**In other words, if a ship under existing con- 
ditions, designed for fleet action, and not for 
definitely exceptional service, demands the services 
of more than about 400 men, sie is, by virtue of 
that excessive demand for precious personnel, of an 
inferior type. 

‘12. There is one remaining consideration. The 


’ best ship-of-war must have in it the elements of 


ease of production at need by the great maritime 
trading communities. If these mercantile nations 
can, by virtue of, and in proportion to, the magni- 
tude of their peaceful marine, produce the more 

uickly efficient ships-of-war for defending it, then 
the type of ship which can be so produced has a 


great advantage for them, and therefore an advan- 
tage in the general interests of peace ; and it is for 
this that the ship-of-war is needed.” 

Dr. Francis E'gar, late of the British Admiralty, 
discussed this paper in a most able manner, charac- 
teristic of a man of his distinguished ability. 
Chief Engineer Kafer, U.S.N., who has had ex- 
perience in warships during our late contest, also 
made some interesting remarks. Professor Durand, 
of Cornell University, and Naval Constructor 
Varney, likewise discussed it. 

Fullowing this exposition of war vessels of Eng- 
land, came a paper on ‘‘ The Vessels of the United 
States Navy,’ by Lewis Nixon, superintending 
architect of William Cramp and Sons. After a 
history of the various vessels added to the navy 
since 1882, he instituted comparisons between the 
later American ships and those of other navies, 
That between the New York and the Blake may 
serve as a sample : 

‘* By a successful vessel is meant a vessel which 
does what she is designed to do. If a vessel which 
is larger and has more displacement than another, 
goes faster, it does not necessarily mean that she 
is a more successful vessel; but when a vessel is 
smaller than another, and goes faster, and is 
superior in guns, armour, and all powers of offence 
and defence, then she isa more successful vessel. 
The New York is such a vessel, and the chief con- 
structor and the engineer-in-chief of our navy may 
well be proud of her design, and the nation proud 
of her possession. 

‘*The Blake is only a large protected cruiser, 
but as she has 1000 tons more displacement than 
the New York, a comparison is invited. 

‘*In the matter of speed they have both been 
tried. After four hours over an actual course, the 
New York holds a record of 21 knots, and the 

rouder claim of not having a hot journal or a 
eaky tube. The Blake’s speed has never reached 
20 knots. 

‘* The New York has the same thickness of pro- 
tective deck, but the upper layer is of nickel steel, 
as against mild steel inthe Blake. Outside she has 
a belt of 4-in. nickel steel armour, which is wanting 
in the Blake. She has also a thick belt of obtura- 
ting cellulose along the water line, which, whatever 
its defects, is the only obturating material of un- 
doubted utility, and one that will be a most valu- 
able factor of defence in time of war. 

‘*The Blake has two large guns firing 3380-lb. 
projectiles. The New York has six guns firing 
250-lb. projectiles, and four of these guns are pro- 
tected by armoured turrets, while the Blake’s guns 
are protected only by shields. 

‘* The Blake’s 9000 tons in fact represents but 
little advance except in size over the Baltimore’s 
4000 tons. The Brooklyn is a vessel of the same 
general type as the New York. The Maine is 
a vessel which is in many repects an improve- 
ment on the Riachuelo, and compares very favour- 
ably with vessels of her class.” 

The author closed his remarks with the follow- 
ing summary : 

**On the whole, the existing situation presents 
several gratifying aspects : 

‘*1, A considerable fleet of new ships of the 
highest efficiency in their several rates. 

‘¢2,. A universal popular support of the policy 
of steady increase. 

‘*3. The ability of the country to produce, at 
home, all the war material necessary in the con- 
struction of the highest types of ships, whether 
armour, smokeless powder, heavy forgings, ship 
steel, guns of large and small calibres, or any of 
the numerous accessories of armament and equip- 
ment. 

‘* With such a situation the outlook for a com- 
plete rehabilitation of our national navy, on lines 
calculated to restore us to our appropriate rank as 
a naval Power, leaves nothing to be desired, while 
the advance in naval shipbuilding has had the 
effect of stimulating enterprise in the direction of 
the merchant marine, both as a sequence of the 
new public spirit created, and on account of the 

eat reduction in the first cost of material which 

as resulted from the concurrent development of 
our domestic resources. 

‘The Rise and Progress of Naval Architecture 
in the United States,” by Benj. Martell, chief 
surveyor to Lloyd’s Register, was an interesting 
sketch of what had been accomplished from 1748 
to the present time, with a short account of various 
typical ships, including ships-of-war, merchantmen, 





yachts, and steamboats for river and harbour 





transportation. Asa sample of the last, he cited 
that splendid triumph, lately illustrated in Enar- 
NEERING, the Puritan, of the Fall River line, which 
he called, ‘‘the finest exponent of marine naval 
construction of her class in the world.” This was 
followed by an interesting discussion, which was 
taken down in shorthand, and will appear in the 
Transactions, to be published this Fall in full. 

‘“‘The Present Condition of Naval Architecture” 
was an able paper, presented by a man who certainly 
ought to know, for he is a close and careful student 
of his theme. It was the work of Dr. Francis 
Elgar, delegate from the Institution of Naval 
Architects of Great Britain, and one of the fore- 
most men in his profession. The character of this 
paper may best be understood by a few extracts 
quoted below. After stating that no science has 
yet reached absolute perfection, Dr. Elgar con- 
sidered the progress made in naval architecture, 
and stated : 

‘* The science of naval architecture is by no means 
equally advanced in all its branches: and it will be 
convenient to consider each branch by itself, and 
analyse it apart from the rest. We will therefore 
divide the subject under the following heads: 
(1) Buoyancy and depth of loading ; (2) Stability 
and storage; (3) Structural strength ; (4) Speed 
and resistance; (5) Steering and manceuvring ; 
and (6) Safety at sea.” 

Under the first head he announced : 

“The maximum depth of safe loading of cargo 
ships, that is, the draughts to which they should be 
limited in still water in order to provide a height of 
deck above water sufficient to enable them to ride 
safely over heavy seas, is a question that was long 
unsettled, and warmly disputed, in England.” 

A question on depth of loading and freeboard of 
cargo ships, brought before a committee of experts, 
in which Dr. Elgar represented the Institution of 
Naval Architects, was : 

‘*Can the desired results be deduced from those 
established principles and theories which the science 
of naval architecture is able to furnish? We soon 
found that there was no theory sufficiently ad- 
vanced or comprehensive to be of much use, when 
we came to deal with ships of all sizes, all varieties 
of form, and many diversities of type.” 

His conclusion on this matter was : 

‘* With regard to buoyancy and the line of flota- 
tion of a ship, it thus appears that while we are 
able to calculate beforehand, to as great a degree 
of precision as may be desired, what this will be 
for a state of rest in still water, we can only ap- 
proximate by means of model experiments for a 
state of motion in smooth water; while for the 
condition of disturbed water we have no better 
guide than empirical rules based upon observation 
and experience at sea.” 

On the second head, he decided that : 

‘* With regard to stability and stowage it there- 
fore appears that we can calculate the righting 
moments at any angle of inclination from the 
position of equilibrium, and the limiting angle of 
inclination at which the righting moment vanishes, 
for the condition’of rest in still water ; that the 
modifying effect upon stability caused by speed 
ahead through still water cannot be calculated, but 
may be determined by experiments upon the ship 
when under way, or upon a model of the ship; 
and that the stability among waves and the rolling 
motion when a ship has no headway and is lying in 
the line of the waves can be approximated to by a 
combination of experiments upon the rolling of the 
ship in still water and of calculation. The motion 
of a ship at sea under the ordinary conditions of 
being propelled across waves at various angles with 
the line of the waves cannot be submitted to cal- 
culation.” 

Under the next head, the speaker said in con- 
cluding this branch of the subject : 

‘*Little more can be done in calculating the 
structural strength of ships that would be fairly 
trustworthy than to determine the longitudinal 
strength for the condition of rest in still water. 
The calculations usually made of the longitudinal 
strength among waves have but little quantitative 
value, and it is not possible to deal by theory and 
calculation with the other causes of structural 
straining in a manner that would be at all satis- 
factory.” 

After discussing the various conditions and 
designs which affect speed and propulsion, the 
author summed the case as follows: 

‘* With regard to resistance, speed, and propul- 
sion, we are unable to calculate beforehand by pure 
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theory what the exact results will be for any given 
size and form of ship, or for any particular kind or 
dimension of propeller. The relation between 
speed and resistance can, however, be closely 
approximated for smooth water conditions by 
means of experiments with models; but the 
modifying effects of weather and sea upon resist- 
ance and speed require to be allowed for in the 
case of ships intended for long ocean voyages, and 
in making such allowances there is at present no 
surer guide than knowledge and judgment based 
upon practical experience of the conditions found 
to be most favourable to speed at sea.” 

As to steering and manceuvring, after consider- 
ing the forces acting on the rudder and pro- 
peller, and their effects at various angles, together 
with the shape and area of these parts, he decided 
that : 

‘* The conditions that affect the action of the 
rudder are so different in a seaway from those that 
obtain in still water, and are so variable, that the 
difficulties of exact scientific treatment become 
enormously increased. The size, form, and strength 
of rudders and other points connected with the 
steering arrangements have to be determined by 
empirical rules and by judgment based upon 
knowledge of the results of successful practice.” 


(To be continued.) 





THE BRITISH ASSOOIATION. 


(Continued from page 409.) 
Tue Paysicat and CHemicaL SECTIONS. 

Wirt the exception of Sections E and H, all 
sections had found commodious quanters in the 
lecture-rooms of the University Cullege, a fine 
Gothic structure, which also contains the largest of 
the fourteen public libraries of Nottingham. The 
reception and other section rooms were within a 
few minutes. The Chicago Exhibition and con- 
gresses, other meetings, and other reasons had 
prevented a good many of the habitués, specially 
also electricians, from attending this year. The 
list of visitors from abroad was exceptionally short. 
No remarkable discoveries were announced. Even 
the lists of papers were not so long as has often 
been the case. For the first time in this and the 
past decade, Section A, Mathematical and Physical 
Science, commencing every morning at ten, ad- 
journing for committee meeting at two, was able to 
do without the customary subdivision into a mathe- 
matical and a physical department on Saturday, and 
to conclude on Tuesday. Only mathematical papers 
were discussed on Saturday. Section B, Chemistry, 
met on four days. Several committees had practi- 
cally nothing to report. Yet the proceedings of A 
and B were by no means lacking in interest. Re- 
marks have fallen about the predominance of the 
professorial element in the discussions or exchange 
of views across the committee table in A. If that 
be true, it is little to be regretted. Few but pro- 
fessors are competent to rise in A, and every per- 
tinent question and remark has met with a cour- 
teous reply. The officers of Section A were: Pre- 
sident, Mr. R. T. Glazebrook, F.R.S., of Cam- 
‘bridge ; secretaries, Professor A. Lodge (recorder), 
Mr. Emtage, M.A., Mr. Larmor, F.R.S., and Dr. 
Peddie, F.R.S.E. Section B met at 10.30, after 
the committee meeting. The officers were: Pre- 
sident, Professor Emerson Reynolds, F.R.S., of 
Dublin ; secretaries, Dr. N. W. J. Nicol, M.A., 
F.R.S E. (recorder), Dr. Nagel, Mr. J. R. Dun- 
stan, M.A., F.R.S.E., and Mr. J. Coleman. The 
collection of scientific exhibits was good. In deal- 
ing with these sections, we shall group the papers 
so far as possible. 


OpticaL THEORIES. 


In his presidential address to the Mathematical 
and Physical Section, Mr. Glazebrook, F.R.S., 
after expressing his deep regret for the circum- 
stances which had prevented Professor Clifton 
from presiding this year, gave a brief retrospect of 
the events of the past year. The day when the 
address was delivered (September 14) was the first 
anniversary of the famous discovery by Professor 
Barnard of the fifth satellite of Jupiter. It is 
equivalent in luminosity to a star of the thir- 
teenth magnitude, and revolves round its primary 
in 11 hours 57 minutes 23 seconds. The reso- 
lutions adopted at Edinburgh by the Conference 
on Electrical Standards, which our readers will re- 
member was attended by Professors Von Helm- 
holtz, Guillaume, and Carhart, representing Ger- 
many, France, and the United States, have been 








accepted by the Board of Trade, and will form the 
basis of legislation throughout the world. Their 
ratification by the Electrical Congress at Chicago 
was hardly subject toany doubt. Mr. E. H. Griffiths 
has just published his monumental work on the 
‘* Re-Determination of the Mechanical Equivalent 
of Heat.” The results of five years of untiring 
struggle do not differ by more than 1 in 10,000, 
if we abstract one group of experiments; this 
group deviates from the mean only by 1 part in 
4000. Griffiths finds that 4.194 x 10’ ergs are 
required to raise 1 gramme of water 1 deg. 
Cent. at 15 deg. Expressed in foot-pcunds and 
Fahrenheit degrees the value of J is 778.99. 
Joule’s value, with air thermometer correc- 
tions, according to Rowland, was 778.5 at 127 
deg. Cent. Rowland himself observed 780.1 at 
the same temperature. A very satisfactory out- 
come of these experiments of Mr. Griffiths is the 
exact accordance between the scale of temperature 
as determined by the comparison of his platinum 
thermometer with the air thermometer made by 
Callendar and himself in 1890, and that of the 
nitrogen thermometer of the Bureau International 
at Savres. These observations also bear out Pro- 
fessor Dewar’s discovery that the resistance of 
certain pure metals vanishes at absolute zero. The 
other chief result of Professor Dewar’s experi- 
ments on the liquefaction of gases is the discovery 
of the magnetic properties of oxygen. Professor 
Rowland has finished his ‘‘ Table of Standard Wave 
Leogths,” having measured almost a thousand lines, 
and Mr, Higgs has completed his wonderful photo- 
graphs of the solar spectrum taken witha Rowland 
grating. The first edition of Maxwell's “ Elec- 
tricity and Magnetism” bore the date 1873. This 
year Maxwell’s distinguished successor, Professor 
J. J. Thomson, has edited a new edition, the third, 
enriched by a supplementary volume on the ad- 
vances of ciectadath acbviae during the last twenty 
years. Lord Rayleigh has made two most im- 
portant contributions to optical theory: ‘‘ The 
Intensity of Light reflected from Water and Mer- 
cury at nearly Perpendicular Incidence,” and 
‘*The Reflection from Liquid Surfaces in the Neigh- 
bourhood of the Polarising Angle.” 

Mr. Glazebrook then passed on to his chief sub- 
ject, ‘‘Optical Theories,” remarking that his address 
was already in the printer’s hand when he saw Sir 
G. Stokes’s paper on ‘‘The Luminiferous Ether.” 
That light is propagated by an undulatory motion 
through a medium which we call ether, is now an 


established fact, though we know little about the. 


constitution or nature of the ether. The history of 
this undulatory theory is full of interest, but has, 
in its earlier stages, not been clearly apprehended. 
This Mr. Glazebrook fully established. In general, 
Newton passes as the father of the emission theory, 
as Huygens is regarded as the originator of the 
undulatory theory. Mr. Glazebrook traces these 
theories back to Descartes and Hooke respectively, 
and proves, moreover, that Newton was fully aware 
of the shortcomings of his own theory, and that he 
would have adopted the views of his opponents, 
the advantages of which he clearly recognised, 
more widely than they themselves, had it not been 
for a fundamental obstacle, to which Newton re- 
peatedly refers. It was the propagation of light in 
straight lines. ‘“‘For it seems impossible that any 
of these motions or pressions can be propagated in 
straight lines without the like spreading everywhere 
into the shadowed medium.” To return to Hooke, 
however. In his ‘‘ Micrographia”’ of 1664, he asserts 
that ‘‘light is a quick and short vibratory motion 
propagated every way through an homogeneous 
medium by direct or right lines extended every wa 

like rays from the centre of asphere.” The wor! 

describes an experiment practically identical with 
Newton’s famous experiment published in 1672, 
Hooke used for a prism a glass vessel tilled ‘with 
water, and inclined so that the sun’s rays might 
enter obliquely at the upper surface, which was 
covered by a spacious body provided with a hole. 
Hooke later on obser~d diffraction independently 
of Grimaldi. He could make but little use of his 
researches, however; his theory of colours Mr. 
Glazebrook described as pure nonsense. The 
emission theory of Descartes was a vague hypo- 
thesis. Newton deduced from it the laws of reflec- 


tion and refraction, and applied it to explain the 
colours of thin and of thick plates and of diffraction. 
But in doing so, he had to suppose a mechanism 
which became so complex and elaborate that, 
in the words of Verdet, 
later, 


a hundred years 
‘all that is necessary to overturn this 





laborious scaffolding is to look at it and try to 
understand it.” In 1690 Huygens published his 
great ‘‘ Traité de la Lumitre,” written in 1678. He 
had clearer views than Hooke, but on the crucial 
matter mentioned he was fatally weak. Newton 
was not convinced. Newton’s emission theory was 
dynamical. He traced the motion of material 
particles under certain forces, and found their path 
to coincide with that of a ray of light. To explain 
why some of the incident light was reflected and 
some refracted, Newton had to invent his hypo- 
thesis of fits of easy reflection and transmission. 
These are introduced in his ‘‘ Opticks” of 1704. 
‘*Every ray of light in its passage through any 
refracting surface is put into a certain transient 
constitution or state, which in the progress of the 
ray returns at equal intervals and disposes the ray 
at each return to be easily transmitted through 
the next refracting surface, and between the returns 
to be easily reflected. Definition: The return of 
the disposition of any ray to be reflected, I wiil 
call its fit of easy reflection, and those of the dispo- 
sition to be transmitted its fits of easy transmis- 
sion. The reason why the surfaces of all thick 
transparent bodies reflect part of the light incident 
on them and refract the rest is that some rays at 
their incidence are in their fits of easy reflection, 
and some in their fits of easy transmission.’’ About 
the causes of the ‘‘ fits,” Newton does not inquire. 
He suggests that the rays striking the bodies set 
up waves in the substance which move faster than 
the rays and overtake them. ‘*When a ray is in 
that part cf a vibration which conspires with its 
motion, it easily breaks through the refracting sur- 
face—it is in a fit of easy transmission ; and con- 
versely when the motions cof ray and wave are 
opposed, it is in a fit of easy reflection.” Newton 
was not always so cautious. 

In 1675 he sent toMr. Oldenburg, for the Royal 
Society, a paper, ‘‘ Hypothesis Explaining the 
Properties of Light.” Thepaper was not published, 
because Newton did not finish other cognate re- 
searches, until later in Birch’s ‘‘ History of the 
Royal Society.” ‘* Were I to assume an hypothesis, 
it should be this, if propounded more generally, so 
as not to assume what light is further] than that it 
is something capable of exciting vibrations of the 
ether. First, it is to be assumed that there is an 
ethereal medium, much of the same constitution 
with air, but far rarer, subtiller, and more strongly 
elastic. Inthe second place, it is to be supposed that 
the ether isa vibratory medium, like air, only the 
vibrations far more swift and minute than those of 
the air made by a man’s ordinary voice Jsucceeding 
at more than half a foot distance ; but those of the ° 
ether at a less distance than the hundred-thousandth 
part of an inch . . . Let any man take his fancy. I 
suppose that light is neither ether nor vibrating 
motion, but something of a different kind propa- 
gated from lucid bodies.” The relation of colour 
and the bigness of the wave length was put very 
plainly in other places. Newton never said deti- 
nitely that light is material. He argues the cor- 
poreity of light without any absolute positiveness, 
though his successors doubtless interpreted his 
words into a corpuscular theory. 

After Huygens, the real founder of the undula- 
tory theory, there was hardly any progress till the 
discovery of the interference phenomena by Young 
in 1801, the same principle being again indepen- 
dently enunciated by Fresnel in\his great work on 
diffraction in 1815. Fresnel’s genius triumphed 
over the difficulties to which his predecessors had 
succumbed. Young felt how thoroughly he was in 
touch with Newton: ‘‘ A more extensive examina- 
tion of Newton’s various writings has shown me 
that he was in reality the first who suggested a 
theory such as I shall endeavour to explain.” 
Newton’s theory may be called dynamical, as the 
particles of light obeyed the laws of motion like 
particles of matter. The undulatory theory of 
Huygens and Fresnel was geometrical or kinema- 
tical. In his book, ‘‘ The Uptical Indicatrix,” Mr. 
L. Fletcher has indeed shown that Fresnel arrived 
at his views in the first instance by purely 
geometrical reasoning ; afterwards he attempted 
to give it a dynamical form without success. A 
dynamical theory of light became possible after 
Navier’s mathematical theory of elasticity of 
1821, and the similar researches of Pvisson 
and of Cauchy, and of Neumann. Cauchy’s 
molecular hypothesis assumed for an isotropic 
medium two waves travelling with the velocities 


/A/p and V B/p, p being the density, A and B con- 
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SNOW PLOUGH AT THE WORLD’S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE ENSIGN MANUFACTURING COMPANY, HUNTINGDON, WEST VIRGINIA, U.S.A. 
(For Description, see Page 449.) 

















/i5*7 "to Raitd 


















‘ 
SS es |... Se. << he . °C 8 ae Sea x -- 
N ~ 
| ' : 
j ‘ ¢ 
, ‘ 2 
al a 
be J 
+ ts 
c= ° 
i 2 
' 
' 
s. 
* 
t 
' 
yi 
> 
~ 
, 
5 
i 






































t 
i 
i > 
; ' 
H ‘ 
H ' 
i SS 
. 
: ' 
t 
i t 
! 
; Ka) 
' + 
seretceeseseecsense===-=- 6.9" From Centra 
m ; vt alate 
" ee 
 < 
; . 
' 
i 
i 
} 
{* ! 
5 
: >» 
. | : 
; ; it 
\ if 
- H an 
i : ff 
+ ; } 
Tea? ae 
: ‘ ; 1 
PEE anton SS eee <<tenfieenmnennccemeseemee EEG nn 5) ance: ener cer en cal Wine ~ neces < os bo gacecces 0.6 --0= --—e- ee) t 























ENGINEERING. 











Oct. 13, 1893.] 447 
STEEL BOX CAR AT THE WORLDS COLUMBIAN EXPOSITION. 
CONSTRUCTED AT THE HARVEY STEEL CAR AND REPAIR WORKS, HARVEY, ILLINOIS, U.S.A. 
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stants interdependent upon one another. Green 
advanced the theory of elasticity a good deal fur- 
ther in 1837. He retains these two constants, 
independent, however, of one another ; his A must 
either vanish or be infinite for certain optical 
effects. Until a few years ago this first supposi- 
tion appeared inconsistent with stability. The 
second agrees with certain experiments, but is 
fatal for others. The first mechanical theory of 
light failed, therefore. Mr. Glazebrook, however, 
hopes for one, and discusses the requisite properties 
of the ether. The medium must have rigidity, or 
quasi-rigidity, to transmit transverse waves, but be 
incapable of transmitting normal waves, and this 
involves that Green’s A must vanish or be infinite. 
The latter assumption forces us back to the incom- 
pressible solid theory ; he therefore supposes A to 
be zero. Reflection and refraction show that the 
ether in a transparent medium like glass differs in 
properties from that in air. It may differ either in 
density or effective density, or in rigidity. The 
equations of motion for a medium such as supposed 
can be written: p x acceleration of ether + acce- 
leration of matter = > B x function of ether dis- 
placements, and their differential coefficients with 
respect to the co-ordinates + =! B! x similar 
function for matter displacements. The quantity 
p may be spoken of as the effective ether density, 
the B as the effective elasticity or rigidity. Dis- 
persion and absorption tell us that in some cases 
energy is absorbed from the vibrations by the 
matter or by something connected with the matter 
through which they pass. The action may be pro- 
portional to the acceleration of the ether par- 
ticles relative to the matter, and some of the 
energy of the ether may be transferred to the 
matter. Lord Kelvin has given us such a medium 
in his labile ether, an elastic solid or quasi-solid 
incapable of transmitting normal waves. The A 
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would be zero, but the medium 








would still be stable, provided 
its boundaries are fixed or pro- 




















vided it extends to infinity. A 





soap film affords an illustration. 
The tension at any point does 
not depend upon the dimen- 
sions ; the area of the film may be altered ; waves 
of displacement parallel to the surface would not be 
transmitted, but in consequence of its tension the 
film has an apparent rigidity for displacement 
normal to its surface. The labile ether has in 
three dimensions the characteristics of the two- 
dimensional soap film. 

Such hypotheses would explain almost all optical 
phenomena ; for the explanation of rotary pularisa- 
tion, the case would become more complicated. 
But there is another objection: the connection 
between light and electricity is not hinted at. 
Maxwell’s equations of the electro-magnetic field 
are practically identical with those of the quasi- 
labile ether ; they speak of permeability and induc- 
tive capacity instead of rigidity and density. Still, 
such a theory is not mechanical. ‘‘ We have sup- 
posed,” says Maxwell, ‘‘the medium to be in a 
state of stress, but we have not in any way 
accounted for this stress or explained how it is 
maintained.” Those stresses are still unaccounted 
for. 

The analogy between the equations of the electro- 
magnetic field and those of an elastic solid has been 
discussed by many writers. Only two such analogies 
have throughout a simple mechanical interpreta- 
tions ; both have been developed by Mr. Heaviside 
in the Electrician of January 23, 1891. In the first 
the kinetic energy of the medium measures the 
magnetic energy ; the potential energy measures 
the electrostatic energy ; the stresses in the ether, 
however, are not those of Maxwell. The second 
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analogy makes electrostatic energy kinetic, and 


magnetic energy potential. This arrangement is 
not easy to grasp, but there are reasons for adopt- 
ing it. Optical experiments demonstrate that in 
all probability p varies, not B, whilst we know 
from electric measurements that K is variable 
and «constant. Electrostatic effects would be due 
to the attractions and repulsions of a certain imagi- 
nary matter distributed throughout space. This 
matter in the ordinary theory would be electricity. 
An electrified conducting sphere would not be a 
body charged with a quantity of something we call 
electricity, but a surface at which there is discon- 
tinuity in the rotation impressed upon the medium, 
or in the flow across the surface ; in a conductor a 
viscous resistance to the motion takes the place of 
rigidity. No permanent strain can be set up. 
From this standpoint, we consider electrical 
force as one of the manifestations of some action 
between ether and matter. We can strain the 
ether by various ways, by friction, by chemical 
action. When, adopting the first analogy, this 
straining is of such a nature as to produce a 
rotational twist in the ether, the bodies are said to 
be electrified. The energy of the system is that 
which would arise from the presence over their 
surfaces of attracting and repelling matter. We 
falsely assign this energy to such attractions, 
instead of to the stresses and strains in the ether. 
‘Such a theory,” Mr. Glazebrook concludes, “‘has 
many difficulties. It is far from being proved ; 
perhaps I have erred in trespassing on your time 
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with it in its crude form. The words of the 
French savant, quoted by Poincaré, will apply to 
it: ‘Ican understand all Maxwell, except what 
he means by a charged body.’ It is not the only 
theory, perhaps not even the most probable. For 
many points, the vortex sponge theory is its 
superior. Still I feel confident that in time we 
shall come to see that the phenomena of the 
electro-magnetic fluid may be represented by some 
such mechanism as has been outlined.” 

The passing of the customary vote of thanks 
gave rise to a little incident. It was evidently ex- 
pected that President Sanderson, who had been 
present all the time, would discharge this duty, 
but he remained seated, and the room began to 
empty. When, then, Lord Rayleigh had paid a 
tribute to his distinguished pupil, whom he had 
once examined, and who had proved so able a 
worker in this his particular and in other fields of 
research, and Professor Carey Foster, F.R.S., had 
seconded the vote, reminding the section that Green, 
frequently mentioned in the address, had lived in 
Nottingham, a third speaker claimed to be heard. 
As Presidential addresses are not discussed, loud 
protests were raised when the speaker regretted 
that the President did not appear to be acquainted 
with the current literature on ether. It was an 
unpleasant task for Professor Glazebrook to inter- 
fere, and the mover of the vote of thanks might 
perhap; have emphatically declared the custom and 
evident desire of the sec‘ion. 

Ether papers are so much in favour at the British 
Association meetings that certain ether theories 
have been coupled with the name of the locality of 
the meeting. A paper by Mr. Glazebrook, ** A 
Mechanical Analogue of Anomalous Dispersion,” 
described a model constructed to illustrate the 
theories developed by Sellmeyer, Helmholtz, and 
Lord Kelvin. In his address Mr. Glazebrook had 
referred to the dangers of models. We are apt to 
ascribe to the reality the properties of the model, 
to look upon ether as a collection of gyrostatic 
molecules and springs, pulleys, and indiarubber 
bands. But authorities like Maxwell and Boltz- 
mann recommend the judicious use of models. 


Tue CONNECTION BETWEEN ETHER AND MATTER. 


Professor Oliver Lodge, F.R.S., again reported 
upon some fundamental experiments of his which 
as yet have given no proof of the effect sought 
after. Since the days of Fresnel, the problem has 
exercised scientists whether the earth in its motion 
carries the ether with it, or whether the ether 
rushes through the earth as the wind through the 
foliage. We know that the motion of transparent 
bodies does affect the light, and to what extent ; but 
that does not imply that the ether is dragged along. 
Michaelson has attempted to solve the problem by 
utilising the motion of the earth itself. The diffi- 
culty is to bring the light back to its origin, to render 
experimental observation possible. Dr. Lodge has 
been experimenting with two steel discs, one yard 
in diameter, fixed lin, apart on the shaft of an 
electromotor running at 3000 revolutions maximum 
per minute ; a greater speed was not feasible. A 
light beam falls through a slightly silvered mirror 
under an angle of 45 deg., and is split into two parts, 
which are sent round the hollow by three mirrors, 
finally to be received in a telescope, where they 
produce interference bands. ach ray travelled 
round three, sometimes five and sixtimes. If the 
discs spin, and if there be any drag of the ether in 
the neighbourhood of these rapidly rotating discs, 
the bands should shift, and the displacement should 
depend upon the direction of the rotation. No 
shifting was observed, however. The discs were 
replaced by two oblate iron masses, weighing one 
ton, spinning at 1200 revolutions, surrounded with 
a coil, leaving a groove for the air ; the space thus 
transversely magnetised gave no effect. Bobbins 
were then arranged to form a quadrangle, and the 
beam passed through water — carbon bisulphide 
would be too sensitive to temperature changes—also 
without effect. Dr. Lodge still wishes to ascertain 
whether opposite electrostatic charges on the two 
discs would influence the ether. Some of his inci- 
dental remarks were highly relished by the section. 
He extolled the beauties of mathematical formule ; 
they are so beautifully vague. Up to a certain 
point the interpretation is perfectly clear. But 
where the Jeader wishes to halt, the zealous disciple 
(if he should have any disciples) steps in and twists 
and distorts until he has committed his master. 

The paper was subsequently amplified by a note. 
Mr. Ranyard had inquired, how can dust polarise 








the light if there be no mechanical connection 
between ether and matter? Dr. Lodge’s answer 
was that light is not ethereal oscillation, but elec- 
trical oscillation. For the benefit of the section, 
the President confessed that he did not fully com- 
prehend how all connection could be denied ; elec- 
tricity might be a manifestation of stress between 
ether and matter. It was in this sense that Pro- 
fessor Lodge wished his remark understood. Pro- 
fessor Fitzgerald was not so sanguine about the 
success of Dr. Lodge’s intended experiment with 
the electrostatic field. He gave a lucid simile for 
the displacement current in a dielectric—a cork- 
screw motion ; magnetic force might be explained 
as ‘‘corkscrewedness” of the ether. Professor 
Hicks did not grasp why the interaction should 
manifest itself after a few houra; we might have 
to wait hundreds of years. 

The last essentially ‘tether ” paper was the last 
brought before the section: ‘‘The Disturbance of 
a Fluid Composed of Hard Particles by a Moving 
Body, with Special Reference to the Ether.” The 
author, Mr. E. Major, had little opportunity to 
expound his views, which he has published in book 
form, under a pseudonym, however. The other 
ether papers were more electrical. 


VisraTIoN Periop or Macnetic DistURBANCES 
ON THE Eartu’s SurRFACE. 

This paper, by Professor S. F. Fitzgerald, F.R.S., 
is by no means so transcendental as it might have 
appeared when the deduction commenced. If 
we consider the earth as an isolated spherical con- 
ductor with opposite charges at the poles, the 
period of oscillation would be one-seventeenth of a 
second. We may assume, however, that the upper 
layers of the atmosphere are fairly conductive, as the 
air in a Geissler tube. From Professor Schuster’s 
researches, we know that a discharge in one part 
of a gas renders the neighbourhood capable of 
transmitting disturbances. Such conditions may 
exist during thunderstorms. We may then regard 
the earth and its atmosphere as representing 
two concentric spheres. There would result a 
change of the oscillation period, but the self- 
induction of the system being also modified, the 
period would not be materially affected. If we 
suppose aurora effects to originate at 60 miles 
elevation, the period would be 0.1 second; if at 
six miles, 0.3 second. On the sun, the oscillations 
would be much more serious; but the outer 
conducting sphere would prevent these oscillations 
from causing radiations. Hence Professor Fitzgerald 
does not accept Lord Kelvin’s theory as to the 
connection between solar radiation and magnetic 
storms. Alternating north-south currents would 
generate magnetic west-east oscillations of periods 
0.1 and 0.3 second. A disturbance of 0.1 of the 
horizontal force, equivalent to an electrostatic 
charge of 80 C.G.S. units per square centimetre, 
would cause a fearful magnetic storm and diminish 
the barometric pressure by 2 centimetres. A charge 
of 8 C.G.S. units producing a variation of 0.01 H 
would not sensibly affect the barometer. 

Professor Fitzgerald read several other mathe- 
matical papers, covering every blackboard available 
with integrals. The ‘‘ Note on Ebert’s Estimate 
of the Radiating Power of an Atom,’’ confirms the 
view that molecules must have a complex structure. 
Mr. J. Larmor, F.R.S., of St. John’s, Cambridge, 
joined in their discussion. His paper, ‘‘Magnetic 
Action on Light,” Dr. Lodge characterised as the 
most important communication brought before the 
section. It was more in the shape of a note, of so 
lucid and comprehensive a nature, however, that the 
committee at once agreed to publish the paper in 
full, so as to force Mr. Larmor to give a complete 
sketch of his views. Mr. Barton’s ‘‘Electric Inter- 
ference Phenomena somewhat Analogous to Newton 
Rings,” are of the Hertz type, being produced in 
wire systems connected to disc oscillators, the 
waves being reflected from the two ends of sheets 
of tinfoil hung over part of the wires. This paper, 
as well as one by Mr. Yule, ‘‘ Passage of Electric 
Waves through Layers of Electrolytes,” are con- 
tinuations of researches laid before the Royal 
Society during this summer. 


ELectricaL STanDARDs. 

The report of the Committee on Electrical 
Standards was, as usual, presented by its secretary, 
Mr. R. T. Glazebrook, to whose untiring energy 
Professor Carey Foster, chairman of this com- 
mittee, paid a high tribute. The work of testing 
coils is being continued Theyhave all been ‘‘ohms.” 


An ohm is the resistance offered, ab the tempera- 
ture of melting ice, to an unvarying electric cur- 
rent by a column of mercury 14.4521 grammes in 
mass, of a constant cross-sectional area, and of a 
length of 106.3 centimetres. The relation between 
the ohms and the BA unit is: 1 B A unit = 0.9866 
ohm. This is the definition as adopted by the 
Board of Trade, whose amended report was com- 
municated in Appendix I. The Chicago Congress 
has agreed to the Edinburgh resolutions, and 
adopted the name ‘‘ Henry” for the unit of self- 
induction. This resolution the conmittee regard 
with favour, but they postpone definite action 
until the official report has been received. In 
March, M. Mascart wrote to the secretary about a 
name for the standard of resistance. In reply toa 
circular letter, various names—‘‘ international,” 
**normal,” ‘‘ étalon,” ‘‘ohm de 1893,”—have been 
suggested. The majority were in favour of ‘‘ inter- 
national ;” the committee are, however, ready to 
abide by any of the first three terms which the 
French committee may select. Dr. Muirhead finds, 
as the capacity of a condenser constructed twenty- 
three years ago to represent 0.1 microfarad, B.A.U., 
the value 0.09998 microfarad. In explanation of 
the report, Mr. Glazebrook added that in resistance 
determinations one arm of the bridge is shunted by 
a high resistance, and this shunt varied until 
balance has been attained. This shunt is, however, 
influenced by the current employed ; hence a 
correcting factor has to be introduced, ranging 
from (1—0.000208) with a current of 0.5 A to 
(1 —0,0000250) with 1.5 A. 


StanpaRDs OF Low ELEcTrRIcAL RESISTANCE, 


For standards of lower resistance, 0.01 ohm and 
less, such as demanded in practice, the bridge 
method is not suited. Professor Viriamu Jones 
advocates their absolute determination by means of 
the method of Lorenz. In Cardiff, he uses a disc 
of gun-metal, revolving co-axially within a coil of 
one layer placed in the screw thread of a brass cylin- 
der of 22 in. diameter. From the centre and the 
circumference of the disc, wires lead to the end of 
the resistance to be determined, which is contained 
in the coil circuit. The circumferential brush is a 
tube through which mercury is flowing. Professor 
Rowland, who at first rather mocked at the Lorenz 
method, suggests a plurality of brushes. The disc 
is rotated by an electromotor whose speed is con- 
trolled by a tuning-fork of Kcenig’s pattern, and 
the revolutions are recorded by means of a Bain 
printing telegraph. The regularity of speed is not 
so good as desirable. Lord Rayleigh mentioned 
that he let his disc spin all day, when this trouble 
was more easily avoided than with intermittent 
driving for an hour or two. In spite, however, of 
this and other difficulties, of brush contact, of ob- 
taining a perfect cylinder, Professor Jones thinks 
that in a national laboratory such an apparatus, 
which might be simpler than his, should be fitted 
up for constant use ; the cylinder should be of in- 
sulating material, and the wire naked. Many de- 
terminations of a resistance of 3755 ohm agreed 
very closely, the values varying between 0.00050013 
and 21 (leaving out the six first decimals), with a 
mean of 17. Mr. Crompton had sent to Mr. Jones 
a manganin sheet gauged at Cambridge by stepping 
down from the ohm. The sheet is supplied with 
heavy end pieces and also with loose screws for 
the potentiometer terminals. It was ascertained 
that on unscrewing and resetting these screws, the 
resistance rose each time, so that, if accuracy to 
0.1 per cent. be desired, those screws would have 
to be soldered. Otherwise the comparison was 
quite satisfactory. Mr. Glazebrook acknowledged 
that the bridge method did not answer for low 
resistances, but he feared the Lorenz method would 
prove expensive. 

Mr. F. H. Nalder showed an ‘‘ Apparatus for 
Comparing nearly Equal Resistances.”” This is Pro- 
fessor Carey Foster’s design, described in the 
Physical Society meeting of June 23, and noticed 
then in our columns. Together with Professor 
Oliver Lodge, F.R.S., Mr. Nalder also presented 
a ‘* Physiological Galvanometer,” a very sensitive 
ballistic astatic instrument with four coils. 


(To be continued. ) 





THE TOWER BRIDGE. 
(Continued from page 417.) 
WE now come to the most important feature in 
the bridge, namely, the bascule or opening span, 
each leaf of which is 113 ft. from the centre to the 
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pivot, and 50 ft. wide. As the short arm is nearly 
50 ft., the total length of each moving half is close 
on 163 ft. Fig. 74, above, gives an elevation, 
with the bascule chamber in the pier in part 
section. In Fig. 75, on our two-page plate, the 
construction of the balance arm of the lifting 
span is more fully given. Figs. 76 and 77 are 
cross-sections on the lines marked. Figs. 78 to 
87 give details of the long arm. Figs. 78 and 
79 give a side elevation, the sections of girders 
on the vertical planes marked being given in 
Figs. 80 to 87. In Fig. 88 we give a more 
detailed drawing of one of the lifting quadrants 
before referred to. The quadrants each have a 
double rack of eleven segments, which are of steel, 
and are fastened to the main structure by thirteen 
bolts in each, in the manner shown in Fig. 89, 
which is a cross-section at the line K K. Fig. 90 
is an enlarged section of the structure at the plane 
J J, which is at the base. Fig. 91 is another 
cross-section of the plating at the line E E, also 
showing the attachment of the cross- bracing, 
a cross-section of the latter being given in Fig. 
92. In Fig. 93 we have another section of 
the plating of the structure taken on a plane 
C C higher up, and in Fig. 94 is given a 
cross-section near the top, and taking in both 
members. Fig. 95 is a section on the bottom 
on the line H H. The end cross-girder at the 
centre opening is shown in plan and elevation in 
Figs. 96 and 97. The parts BB (Fig. 97) are 
cast-steel locking bolts, which form part of the 
hydraulic apparatus, and therefore need not be 
more particularly referred to at present. COC in 
Fig. 96 are the holes for taking the bolts. The 
section at the parting joint over the pivot, by which 
the roadway is completed when the bridge is down, 
is shown in Fig. 98, and the joint in the centre of 
the span in Fig. 99. The fixed girders for the 
opening span are shown in Figs. 100 to 103 (page 
450). In the former illustration a side elevation is 
given, with end elevations in their positions. Sec- 
tions through this girder are shown in Figs. 101, 
102, and 103 of the planes indicated. 


(Zo be continued.) 





HARVEY STEEL BOX CARS. 

Tne illustrations on page 447 show a steel frame 
covered railway truck, constructed at the Harvey Steel 
Car and Repair Works, Harvey, Ill., U.S.A. Steel, 
however, is not used exclusively in its manufacture, 
as the sides, ends, floor, and roof are of wood. The 
side and intermediate sills are of 6-in. steel beams, 
13 lb. to the foot ; the end sills 15 lb. 6-in. I-beams ; 
the centre sills of 28 lb. 12-in. I-beams ; the needle 
beams of 10 lb. 5-in. I-beams. In the bolsters the 
top plate is 10in. by 4 in. steel; the bottom plate 
10 in. by Zin. steel. The side and end plates and 
the door and corner posts are 34-in. steel tees; the 
carlins, braces, and posts are 6 lb. 3-in. steel tees. The 
strength of the 12-in. centre sills is more than double 
that obtained with wooden beams. One half of 
these sills is cut away at the ends to allow the re- 
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maining half (Fig. 3) to pass below the 6-in. end sill 
and the deadwood. The inside lower flange is cut 
away enough to receive the pressed steel draught stop 
(Fig. 3), and thus forms a shoulder, back and front, 
for the stop. To prevent the driving in of the end 
sill, a steel plate is riveted to the lower inside flange 
of the end sill (Fig. 3), and is turned up behind the 
end sill, and down in front of the centre sill. There 
are two longitudinal truss rods, 1]}-in. steel, with 
1}-in. ends, connected by turnbuckles at the centre 
(Fig. 1). They are placed inside the intermediate 
sills (Fig. 2). Three cross ties are used to bind the 
sills together (Fig. 2) at intermediate points between 
the bolsters and needle beams. Gas pipe is used for 
spreaders between the sills. The floor is laid directly 
on to the sills without the interposition of nailing 
pieces, and is bolted with flat-head bolts 12 in. apart. 

The upper frame, or body, is a structure of tees 
(Figs. 1 and 4) mounted on malleable iron pockets. 
The side and end plates are tees inverted. There are 
twelve carlins of 3-in. tees bent to the shape of the 
roof. The ends of the carlins rest on the inside 
flanges of the side plates, each fastened by two §-in. 
bolts. The end plates are fastened to the side plates 
in the same way. Matched siding is used, as on 
wooden cars. . It is fastened by pieces of yellow pine 
on the sills and plates, and belt rails are employed. 
In case of repairs, the nailing strips are unbolted, and 
the wooden sheathing sprung aside. The roof boards 
are laid longitudinally, and nailed to yellow nailing 
pieces bolted to the rafters and end plates. Sheet- 
steel roofing is used. 

The trucks (Figs. 7 and 8) are of the Harvey steel 
pattern, of the diamond rigid type. The truck bolster 
is composed of two 244 lb. 10-in. J-beams, They are 
connected at each end by steel plates, and also by 
plates riveted to the top flanges on each side of the 
centre bearing. The spring plates are composed of 
two steel angles, held together at each end by a 
malleable casting, which forms a spring seat and a tee 
for the angles. Theroller side bearing is a noticeable 
feature. The roller, which is attached to the body 
bolster (Fig. 5), has a travel of 6in. The rod which 
holds the roller in place is depressed in the centre, 
causing the roller to return to its position again after 
the truck has resumed alignment with the car body. — 
We are indebted for these engravings tothe Railway 
Master Mechanic (Chicago). 








THE RUSSELL SNOW PLOUGH. 

THE Ensign Manufacturing Company, of Hunting- 
don, West Virginia, exhibit in the Transportation 
Building at Chicago an example of the Russell wing 
elevator snow plough, of which we give illustrations 
on page 446. This ee is attached to the head of a 
train and pushed before the locomotive or locomotives, 
or it may be sent ahead with a pusher engine to clear 
the track. It consists of a very heavy frame, on the 
rear of which is placed a car body, while on the front 
is mounted the close-timbered plough. The general 
appearance is well shown in the perspective view, 
while the framework and mode of construction are made 
clear from the details. The front of the plough, with 
its inclined and curved surfaces on each side of a 
sharp central ridge, is a fixture on the framing, but 
beyond it, and reaching to the front of the car, are two 
movable wings. These are hinged, as shown in Fig. 4, 











to the framing, the form being indicated in Fig. 1. 
By means of gearing operated from inside the car, 
these wings can be extended or contracted, as seen in 
Fig. 4, according to the amount of snow to be removed. 
The plough is mounted on two four-wheeled trucks, 
and as it advances, the snow thrown to the rear by 
the fixed portion is deflected by the adjustable wings, 





STEAM DYNAMO FOR SEARCH LIGHT. 

THE dynamo and steam engine illustrated on page 439 
were constructed by Messrs. Belliss and Co., Limited, 
of Ledsam-street Works, Birmingham, for the Admi- 
ralty. The plant is intended for supplying current to 
the search light of a first-class torpedo-boat. As it is 
essential that weight should be economised on these 
craft, special care has been taken to secure lightness. 
The engine and baseplate weigh only 4 cwt. 0 qr. 17 1b., 
and the complete combination 16 ewt. to 20 cwt., de- 
pending on the type of dynamo. The output is 
50 amperes at a pressure of §0 volts, with a speed of 
650 revolutions. 

The engine is double-acting, and is worked by steam 
at 100 lb. pressure, the entire plant occupying a space 
of 4ft. llin. by 1 ft. 8 in. by 3 ft. 2 in. 





DREDGING OPERATIONS ON THE 
MERSEY BAR.* 
By Mr. AnTHoNy GrorcE LysteEr, M. Inst. C.E. 

BEFORE entering upon a description of the operations 
which have been carried on for the last three years on the 
bar of the Mersey, it will be well, for the benefit of those 
who are not intimately acquainted with the physical fea- 
tures of this river and its outlet, to give a general descrip- 
tion thereof, as well as an account of the conditions under 
which it is maintained. 

The Mersey proper commences at the junction of the 
Rivers Goyt «nd Etherow, about 4 miles east of the town 
of Stockport, the former stream having its source near 
Axe Edge, and flowing in a northerly direction for about 
15 miles, the latter rising nezr the junction of the coun- 
ties of Yorkshire, Derbyshire, and Cheshire, and taking 
a south-westerly course for about 16 miles, when it joins 
theGoyt. From this point to the mouth of the Mersey, 
at New Brighton, it has a length of about 71 miles, mea- 
sured along its course. 

For the first 27 miles of its course it is a very ~~ 
cant and tortuous stream, very little more than a large 
ditch, until it joins the River Irwell, when it acquires a 

adually increasing width down to the town of Runcorn, 

ut below this point it becomes practically an estuary or 
arm of the sea, rather than a river, and at one point— 
namely, about 7 miles below Runcorn—it attains a width 
of over 3 miles. 

There is a natural convergence of the shore lines 
abreast of Liverpool, and this has been increased by 
reclamations of the foreshore for the construction of 
docks, and the construction of walls within the tidal area, 
which has been effected on both sides of the river. 

The geographical mouth of the river is at the north end 
of the town of Liverpool, abreast of New Brighton, where 
the Cheshire shore turns abruptly to the west, and forms, 
with the Lancashire shore, which continues its former 
alignment seawards, what is called Liverpool Bay. 

The general features of the estuary and sea channels of 
the Mersey, from the upper limit of tidal flow at Wools- 
ton Weir above the town of Warrington to the bar, are 
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doubt, a great drawback that such efforts should in a 
great measure be nullified by delays arising from the 
want of water on the bar at the entrance to the Mersey. 
The first reliable chart of the lower portion of the river 
with which I am acquainted was made in 1689 by Captain 
Grenville Collins, hydrographer to His Majesty King 
William III., and in this there are only two channels 
indicated—the West, or Rock channel, and the Formby 


| become more consolidated, and the main channel more 
' defined, although the direction of its axis has varied con- 
|siderably within certain limits. These variations one 

would naturally expect, bearing in mind that at all times 

the sides of the channel in this position and the bar are 
| entirely made up of sand free to shift under the influences 
|of winds and changes of currents, the causes of which are 
| various, and many of them inexplicable. It thus happens 
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Fig.3. Plan of Queen's Channel Bar, May, /893. 
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channel to the north. Since then, and up to the time | 


when regular surveys were made, there have been several 
by different authorities—namely, in the years 1736, 1755, 
1767, 1771, 1794, 1813, 1814, 1822 2, 

In 1833 Lientenant Denham made a complete survey of 
the Bay, and his chart of that year is the first of a long 
and complete series of carefully compiled records made 
by the different marine surveyors up to the present time. 

The general deduction to be drawn from a comparison 
of these charts is that the banks seem ye the time 
covered by many of the recent charts gradual. 


y to have | 





that the place where there is deep water at one time fills 
up at another, and becomes part of the general banks; 
and not only does the axis of the navigating channel vary, 
but the position of the crest of the bar on that axis also 
varies. At the present time this crest is some 1150 yards 
further out to sea than it was in the year 1868. 

So far as the records show, no attempts at dredging 
were ever undertaken before the operations now being 
conducted were commenced, but some 30001. or 4000/7. was 
spent at intervals during the years 1888 and 1839 under 
the direction of Captain Denham, the then marine sur- 





veyor to the dock authorities of the day, in an attempt to 
deepen by harrowing across the new channel then 
opening. 

It is doubtful whether these occasional efforts to assist 
the opening out of a new channel were of any avail. Itis 
true that the new cut did open out in the ordinary course 
of natural operations, and it became the principal channel 
of the port, as Victoria channel, for many years. 

Although instances of the improvement of river bars by 
dredging in connection with permanent works were 
numerous in this and other countries, no dredging 
operations, so far as I am aware, had ever succeeded by 
themselves in effecting improvements in any river bar 
until those at ‘‘Gedney’s channel,” in the leas Bay, 
New York, undertaken in the year 1885, and dredging for 
a purpose of this sort was up to that time certainly re- 
garded by the most competent authorities as practically 
useless. 

One of the most prominent examples of failure in this 
direction was in connection with the bar at the mouth of 
the Mississippi, where for years operations had been 
carried on under most disadvantageous circumstances, 
and where a powerful dredger was utilised for forming, 
each tide, for the waiting vessels a channel which silted 
up almost as rapidly as it was formed. It was in conse- 
quence of this unsatisfactory state of affairs that the late 
Mr. James Eads was appointed to report on the best 
method of improving the outlet of the Mississippi, and 
his successful scheme of jetties was proposed and carried 
out. 

In the year 1885 the improvement of the entrances to 
the harbour of New York was undertaken, and after.a 
series of dredging operations, extending over two years, 
an improvement was effected of about 2 ft., which gave a 
depth of 26 ft. of water at average low water in Gedney’s 
channel. 

This work, however, amounted to very little more than 
a regulation of the width and depth of the original 
channel, by which the maximum depths, which were 
already attained in certain places, were extended through- 
out its entire length, but it nevertheless entailed the 
removal of about 500,000 cubic yards of material. 

Inasmuch, however, as the mean range of tide at this 
bar is but small, namely, 4.8 ft., it could not be compared 
with the problem to be solved in the case of the Mersey 
bar. Here the range of tide is very large, namely, as 
much as 31 ft. on spring tides, and the minimum depth at 
low water of spring tides was, as has already been stated, 
11 ft., so that to admit of vessels of a draught of 26 ft. 
entering under all conditions of tide, an increase in the 
depth of at least 17 ft. had to be effected. 

The velocity of the current, and the large amount of 
material held in suspension by its waters, still further 
increased the difficulty ; and although the Mersey Board, 
in the year 1889, determined to make the experiment of 
dredging, the attempt was not undertaken with very 
sanguine expectations. 

As regards storms, the effect of which was expected to 
be very Foo nearer to dredging operations, it may be 
mentioned that instances have been quoted where storms 
have made very great changes in the neighbourhood of 
the bar, and large quantities of sand have been deposited, 
but these have never been observed with sufficient accu- 
racy to enable any reliable computation of the quantities 
of material so dealt with to be made. 

Fig. 2 shows the condition of the Queen’s channel 
and bar in 1890, just before the dredging experiment was 
commenced by the Mersey Docks and Hacheat Board. 

The position in which it was decided to make the ex- 
perimental cut by dredging was on the line of the Crosby 
and Formby lightships in one, for although in some other 
directions across the bar there were at the time slightly 
—_ depths of water, yet the selected site was the best 

or navigation, leading, as it does, direct to the axis of 
the Queen’s channel. 

The position of this cut is shown by dotted lines on 
Fig. 3, which has been prepared to show the condi- 
tion of the Queen’s channel and bar at May, 1893, when 
the latest soundings available at the time of writing this 
paper were taken. 

As the Mersey Docks and Harbour Board possessed a 
fleet of steam hopper barges which had been used for 
the conveyance of dredgings from the docks to sea, it was 
determined in the first instance to fit up two of the 
largest of those, each of 500 tons capacity, with sand 
pumps, and to carry out dredging operations with them 
onthe bar whenever conditions of weather permitted. 

Those barges were accordingly fitted with centrifugal 

umps, provided with suction pipes of 22in. and 18 in. 
iameter Lo cone by two firms—Measrs. John and 
Henry Gwynne, of Hammersmith, and Messrs, William 
Simons and Co., Renfrew. 

As, however, a much more powerful dredger of im- 
et form, a description of which has been given at this 

mgress, has recently been constructed and set to work, 
I only propose to describe the older ones very briefly. 

In each case the engines and pumps were placed in the 
stokehold of the dredger, the suction pipe in one case 
leading through, and in the other over, the side of the 
vessel, and the delivery being taken up through the deck 
into two landers running fore and aft the hoppers on 
either side of the strongback. . 

In each case the pump is situate in the forward part of 
the stokehold, which is just abaft the hopper, and the 
suction pipe trails aft on one side of the vessel. 

The discharge to the hoppers from the landers was 
arranged through slits in the bottom of the landers, which 
were closed at will by doors. The hopper doors were 
made sand-tight by an arrangement of overlapping strips 
of rubber and leather, secured by steel plates to the inner 
face of the hopper. ' , 

In one case the upper end of the suction pipe was 
arranged to work on a eegment path, so as to admit of its 
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being swung inboard when not dredging; in the other 
case, where it was led through the side of the vessel, it 
was permanently hung alongside, above the water level 
when idle. d 1 

Several forms of nozzle for the suction end of the pipe 
were designed and tried before that at present working 
was finally adopted. k ; 

This consists of a sort of inverted cowl with the open- 
ing in the direction of the bow of the vessel, the ar pe 
has been stated, being trailed aft. It is provided with 
grids to prevent the entrance of any large solid material 
which might injure the fan of the pump, and is perforated 
at the back or convex side with a number of holes, some 
3 in. or 4 in. in diameter, so as to prevent the pipe being 
choked when buried in the sand. 

The contract conditions required that the dredgers 
should be capable of filling themselves with 500 tons of 
sand in one hour. In each case this was accomplished, 
and it was found that under favourable conditions the 
dredgers were capable of loading themselves in from 
20 to 25 minutes, The time taken to fill, however, varied 
according to the nature of the material and other circum- 


stances, 
(To be continued.) 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a quiet business 
in the pig-iron warrant market last Thurday forenoon. 
About 8000 tons of Scotch warrants were done at about 
the previous day’s closing prices, the close being 4d. per 
ton cheaper. Cleveland warrants were 1d. per ton lower, 
and hematite irons remained unchanged in price. In the 
afternoon, the market was easier, with about 2500 tons 
of Scotch warrants done. Scotch closed 1d. and Cleve- 
land 14d. per ton down on the day. The settlement 
prices at the close were—Scotch iron 42s. 44d. per ton ; 
Cleveland, 35:.; Camberland and Middlesbrough hema- 
tite iron, respectively, 44s. 6d. and 43s, 44d. per ton. 
Friday was another quiet day on the warrant market, 
and prices were flat. Only Scotch warrants were dealt 
in, and the prices obtained averaged 4d. per ton under 
the average for the preceding day, but the closing 
price was ld. per ton cheaper on the day. Cleveland iron 
was idle, and sellers came down 1d. per ton, but buyers 
also lowered their offers. There was no change in the 
quotations for hematite iron, and the week closed without 
@ single transaction in either sort beingrecorded. Atthe 
close in the afternoon the settlement prices were—Sc.tvh 
iron, 42s. 34. per ton; Cleveland, 34s. 103d. ; Cumberland 
and Middlesbrough hematiteiron, respectively, 44s 6d. and 
433. 44d. per ton. The market opened weak on Monday, 
and prices wereeasier. A small amountof busir e's was done 
in Scotch iron, which was 14d. per ton lower at the close in 
the afternoon ; indeed, at one time the cash price was 24d. 
per ton down. Hematite irons were neglected, and prices 
remained unchanged. ‘The closing settlement prices 
were—Scotch iron, 42s. 14d. per ton ; Cleveland, 34s. 9d.; 
Cumberland and Middlesbrouzh hematite iron, respec- 
tively, 44s. 6d. and 43s. 44d. per ton. In Tuesday’s market 
only a small amount of business was done in the pig-iron 
warrant market. Scotch warrants were a shade firmer 
for cash, and the month price was easier, but Cleveland 
was ld. per ton higher. Only one lot of the latter 
changed hands. At the close the settlement prices were 
—Scotch, 423. 3d. per ton; Cleveland, 348. 104d.; Cum- 


barland and Middlesbrough hematite iron, respec- 
tively, 443. 6d. and 43s. 44d. per ton. The pig- 
iron market was stagnant this forenoon. Not more 


than 3000 tons of Scotch changed hands, but the 
sellers’ price rose 4d. per ton. Cleveland iron was offered, 
but was not dealt in, and the price declined 4d. per ton. 
The market during the afternoon was dull and without 
change in price. The following are the current quotations 
for some of the No. 1 special brands of makers’ iron: 
Gartsherrie, 493. per ton; Summerlee, 493. 6d. ; Calder, 
50s. ; Langloan, 55s. bm ; na, 56s. ig Aa es 

ing all shipped at Glasgow ; Glengarnock (ship at 
y overt 493. 6d. ; Shotts (ship at Leith), 51s. 6d.; 
Carron (shipped at Grangemouth), 53s, 6d. per ton. There 
were rumours yesterday of other eight blast furnaces 
having veen or about to be put again into active opera- 
tion, so that the number now actually blowing is un- 
certain. Last week’s shipments of pig iron from all 
Scotch ports amounted to 5035 tons, as compared with 
6840 tons in the corresponding week of last year. They 
included 595 tons for Canada, 230 tons for South America, 
123 tons for India, 530 tons for Australia, 195 tons for 
France, 230 tons for Italy, 540 tons for Germany, 1040 
tons for Russia, 120 tons for Holland, smallar quantities for 
other countries, and 1108 tons coastwise. The stock of 
pig iron in Messrs. Connal and Co.’s public warrant stores 
stood at 331,300 tons yesterday afternoon, against 331,763 
tons yesterday week, thus showing a decrease for the past 
wesk amounting to 463 tons. 

Finished Iron and Steel Trades.— Merchants report 
that the inquiry for finished iron is quieter than it was 
very recently, but the works are in most cases still well 
ocoupied with contracts formerly placed, and there is 
practically no change in prices. Common bars ran 
from 5/. 53. up to 5/. 123. 6d. per ton, and best bars run 
up to 6!, 2s. 6d, psr ton—all less 5 per cent. discount. 
Other finished iron goods have prices in proportion. 
Most of the steel works are fairly well supplied with 
orders, but it is found to be exceedingly difficult to get 
additional orders at any advance in prices, 


Scotch Coal Trade.—There appears to be no cessation in 
the activity which prevails at present in the Scotch coal 
trade, The shipments at the various ports during the 
past week were, with ons or two exceptions, of a very higb 
averag, and the returns show an all-round participation 


in the trade that has, for the time being at least, been 
diverted from the English market by the strike in the 
Midlands. Last week’s shipments at Scotch ports ex- 
ceeded the record made a fortnight ago by 9409 tons, the 
total quantity shipped amounting to no less than 239,727 
tons, being 19,919 tons above the figures of the preceding 
week, and an increase of 69,686 tons compared with the 
corresponding period of last year. Had the coal been 
forthcoming at the Fife ports during the week to the 
extent that was necessary to dispose of the vessels, the 
shipments in that district would have been very much 
higher. All the ports show increases with the exception 
of Ayr, Grangemouth, and Granton, the decrease in each 
instance being comparatively small. The ane te de- 
crease, which stood about 400,000 tons in July, has now 
been reduced to 93,798 tons. One day last week there 
were outside Burntisland and Methil Harbours as many 
28 32 steamers lying waiting their turns for admission, the 
harbours both being filled at the time with vessels 
loading. 

New Shipbuilding Contracts.—It is reported this week 
that the fairfield Shipbuilding and Engineering Com- 
por have booked a contract for a paddle steamer, 330 ft. 
ong and 38 ft. broad, for the passenger service on the 
Thames and for the owners of the Koh-i-Noor, which was 
also built by that company. It is said that a fast pas- 
senger steamer is to be built on the Clyde for service in 
the Bristol Channel. A number of local builders have 
oe for the work. The vessel is to have a speed of 

nots, 


Contract for Sugar Refinery Machinery.—Messrs. J. and 
R. Houston, engineers, Greenock, have contracted to 
construct a large quantity of machinery for a sugar 
refinery in Brisbane. 


Glasgow Coal Trade and the Clyde Trust.—A movement 
has been originated amongst the coalmasters of the west 
of Scotland for securing direct representation of the coal 
trade on the Clyde Trust. It has long been maintained 
that the interests of the trade are not properly attended 
to by the Trust, that the required facilities for shipping 
coal in the harbour are not provided, and that when the 
slightest pressure of demand arises, inconvenience and 
loss result. The movement, we hear, meets with con- 
siderable sympathy and ete The shipowners, as 
also the timber trade and the grain and flour importers, 
have in recent years been careful to have themselves 
represented amongst the elected members of the Trust. 


The Glasgow Corporation Tramways.—It is now a settled 
thing that the Glasgow Corporation tramway system, 
which is on a very extensive scale, will, on and after 
July 1, 1894, be worked by and for the owners. With 
that end in view, the Corporation Tramways Committee 
have extensive works in course of erection as dépdéts for 
cars, stables, and power stations (if need be) at no fewer 
than nine places within the city and the immediate 
suburbs, These will cost, it is expected, about 100,000/., 
and they will afford accommodation for about 3000 horses 
and from 250 to 300 cars and other vehicles. By way of 
inaugurating this great municipal enterprise, a memorial 
stone was laid at the most important of the dépéts last 
Friday by Lord Provost Bell, in presence of a very large 
company, including members of the town council and 
other leading citizens. The event, which was followed by 
a luncheon, at which several speeches were delivered, was 
a very marked success. 


Peterhead Harbour of Refuge.—The engineers’ report 
for the year ended March 31 last states that during the 
past year the breakwater at Peterhead Harbour has been 
extended 674 ft., and the foundations of a further length 
of 60 ft. have been prepared, and the structure raised 
upon them to a beight of about 7 ft. The preparation of 
the foundations for this length was very tedious, owing to 
its having been necessary to bench a quantity of very 
hard side-lying rock, and clear away not only the material 
thus excavated, but also’a quantity of large boulders and 
gravel which had accumulated in the rock basins and 
gulleys on the line of breakwater, all of which work bad 
to be executed by divers in a very exposed position, The 
quantity of rock, boulders, &c., thus removed amounted 
to 327 cubic yards. The design of the Barge Harbour 


of the works has not proceeded as regularly as it would 
otherwise have done. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
_ Lancashire, Derbyshire, and East Coast Railway.—Mr. 
Emerson Bainbridge, the chairman of this company, 
together with the other directors, has this week made a 


as it is completed. Owing to the energy of the contracto 
aided by fine weather, everything was found in a forwai 
state. The party included the Hon. Evelyn Pierrepoint, 
Major Dalrymple, Mr. Nicholson, Mr. R. Elliott ome 
(the engineer of the line), and the other members of the 
staff. After leaving Chesterfield, they were able to travel 
a distance of nearly 12 miles over the route of the new 
railway. The Staveley Company’s new Warsop Col- 
liery is close to the new line, and is now in a forward 
state. It is expected to be a very important cus- 
tomer to the new line. The Bolsover Company’s new 
Cresswell Colliery will shortly open its workings near to 
the new railway. These two companies will be capable 
of despatching nearly 3000 tons per day. In several of 
the railway cuttings valuable building stone has been 
discovered, and it is expected that this may open out a 
new line of industry. 


Iron and Steel.—The heavy industries of the district 
are suffering severely, and in the east end of Sheffield 








having been modified, and its extent reduced, this section | M 


tour for the purpose of inspecting this new railway so far | P 


several leading houses have been closed for a month, 
Without ry gee of coal and coke at reasonable rates, 
there will no resumption of work for the present, 
An essential to the trade of Sheffield and the district 
is a full supply of fuel at rates running for steam coal 
from 7s. to 9s. Prices are now 16s. to 20s. per ton, 
the consequence being almost a total stoppage. Armour- 
plate houses have fair orders in hand on home and foreign 
account, but little is doing, owing to the exigencies of 
the situation. 


Coal Crisis.—Better supplies of Derbyshire and Staf- 
fordshire fuel are coming into the market, but prices are 
still high. Colliers are obdurate for the present, and 
not inclined to listen to any proposals for a reduction of 
wages, though within the past twenty-four hours the 
offers of those who are willing to compromise matters by 
a 10 per cent. reduction are being listened to. In 
Sheffield a meeting of ten mayors has made recom- 
mendations that amount to the men returning to work at 
the old rate of wages, with a 10 per cent. reduction in wages 
in six weeks’ time. The fact that the owners have made 
a rebate of 10 per cent. in their demands is known— 
offering full work at 15 off the 40 per cent. advance. The 
point must settled between the contending parties, 
but in the meantime valuable supplies of fuel are coming 
in from the little collieries, and there does not appear the 
slightest probability of any material reduction in prices, 
though the whole of the pits were at once to commerce 
work, for at least a fortnight to come. All the heavy 
—. are “down” till the question of fuel supply is 
settled. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the quarterly 
meeting of the North of England iron and allied trades 
was held here, but the attendance on Change was hardly 
so numerous as is generally seen at the usual weekly 
gathering; the tone of the market was flat, and little busi- 
ness was transacted. Although shipments this month 
continue good and stocks are decreasing, buyers were 
very backward, and would not place orders except for 
early delivery. The usual quarterly day facilities for the 
exhibition of articles of interest to the trade were afforded, 
but Messrs. Macnay and Co., of Middlesbrough, were the 
only firm who availed themselves of this modeof advertising 
theirspecialities. They exhibited specimens of an industrial 
light patented by a London firm. There were sellers of 
No. 3 g.m.b. Cleveland pig iron at 353. for prompt f.o.b. 
delivery, and parcels were disposed of at that price, but 
several buyers endeavoured to purchase at rather less. 
No. 4 foundry was sold at 33s. 6d., and grey forge was 
said to have been bought at 32s. 6d., but the latter qualit 
was rather scarce, and many sellers asked 32s. 9d. 
for it. Middlesbrough warrants were weak at 34s. 10d. 
cash buyers. Local hematite pig iron was in fairly good 
demand, and Nos. 1, 2, and 3 of makers’ east coast brands 
were not easily obtained under 43s. 3d. for early delivery. 
Spanish ore was steady, some dealers reporting a slightly 
upward tendency in price. To-day our market was very 
weak, and little business indeed was done. Prices were 
weaker, No. 3 Cleveland pig being sold at 343. 104d. for 
prompt delivery. Middlesbrough warrants closed 34s. 9d. 
cash buyers. 


Manufactured Iron and Steel.—Little can be said of 
these two important industries. New work is not easily 
secured, and quotations are certainly not moving upwards. 
Probably most firms would accept contracts on the follow- 
ing terms: Common iron bars, 4/. 153. ; iron ship-plates, 
4l. 13s. 9d.; iron ship angles, 4/. 12s. 6d.; steel ship- 
plates, 5/.; and steel ship angles, 4/. 15s., all less 24 per 
cent. discount for cash. eavy steel rails are about 
31. 15s. to 3l. 17s. 6d. net at works. 


Wages Question in the Iron and Steel Trade.—A meeting 
composed of the Conciliation Board’s representatives, the 
members of the executive of the National Iron and Steel 
Workers’ Association, and in addition a delegate from 
each of the works whose wages are governed by the 
decisions of the awards of the Board, was held in the 
echanics’ Institute, Darlington, to consider the wages 
question. Mr. W. Ancott, Wednesbury, president of 
the Association, occupied the chair. There were, including 
the officers and representatives of the Board, 35 delegates 
present. A long discussion took place with regard to the 
offer of the employers to readopt the sliding scale, leaving 
out certain questions of revision for consideration after- 
wards. A very strong feeling was expressed by the dele- 
gates against the action of the employers who desired a 
revision in the iron rates, as they considered it was a de- 
arture from principle and custom. After fully consider- 
ing the matter, the following resolution was unanimously 
adopted: ‘‘ That this ania | of delegates, representing 
the subscribers of the Board of Conciliation and Arbitra- 
tion, and the workmen at works not subscribing to, but 
governed by the decisions of the Board, unanimously re- 
solve to instruct the operatives’ representatives to agree 
to a renewal of the sliding scale on the condition that 
the whole of the claims for the revision of rates paid in 
the manufacturing iron department be withdrawn ; the 
question affecting the revision of the steel rates to be 
submitted to the , and if necessary to an inde- 
pendent arbitrator; and, failing this, to ask that the 
sliding scale basis of 2s. above shillings for pounds be 
increased.” The question of the amalgamation of the 
Midland and Northern wages scales was considered, but 
as the whole of the facts concerning the operation of the 
scale had not been submitted to the various meetings, it 
was decided that the question be again referred to the 
lodges for their further consideration, there being plenty 





of time for this to be done, the meeting of the Arbitra- 
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tion Board having to be postponed owing to the unfortu- 
nate indisposition of the ise. Fe Mr. Wm. Whitwell. 


The Fuel Trade.—The coal trade is rather quieter. 
Collieries in the north, however, have full work, and in 
soma cases long turns. On Newcastle Exchange 14s. is 
asked for best Northumbrian steam coal, but few transac- 
tions occur. Small steam is in good demand at 5s. 6d. to 
63., and bunker coal is firm. Gas coal is in better request, 
with a pressing demand for small lots, and for prompt 
supplies high prices are asked. Coke keeps steady. Here 
blast furnace qualities are about 12s. 6d. delivered. 





FOREIGN AND COLONIAL NOTES. 

Natal Iron Ore.—A valuable deposit of iron ore exists on 
the Prestinck Farm, near Dundee, Natal. The ore is rich 
and free from phosphorus and sulphur, and it is considered 
well adapted for the manufacture of steel. The quantity 
of ore ready to be worked is very great; the amount 
lying exposed on the surface is estimated at upwards of 
1,000,000 tons. 


Indian Railways.-—The length of railway in operation 
in British India at the close of March, 1893, was 18,042 
miles, as compared with 17,564 miles at the close of March, 
1892 ; 16,996 miles at the close of March, 1891; 16,093 
miles at the close of March, 1890 ; and 15,243 miles at the 
close of March, 1889. Of the 18,042 miles of line in opera- 
tion at the close of March, 1893, 10,346 miles were upon a 
4 ft. 84 in. gauge, and 7451 miles upon a 3 ft. 34 in. gauge. 


Irrigation in the Wester: States.—The Governor of New 
Mexico has issued a proclamation summoning an irrigation 
convention at Deming, New Mexico, on November 7. 
The object of the convention is to devise ways and means 
to stop the unlawful use and diversion of the waters of 
the Rio Grande in Southern Colorado, and to store and 
preserve in reservoirs spring and storm waters which now 
go towaste annually. Another irrigation convention is 
to commence at Los Angeles, California, on October 10. 


Belgian Coal Exports.—The exports of coal from Belgium 
in the first seven months of this year amounted to 
2,350,294 tons, as compared with 2,298,360 tons in the 
corresponding period of 1892. In these totals the exports 
to France figured for 1,846,515 tons and 1,936,368 tons re- 
spectively. The shipments of Belgian coal to Eagland in 
the first seven months of this year figured for 53,204 tons 
“ compared with 35,920 tons in the corresponding peri 
of 1892. 


Belgian Rail Exports.—The exports of steel rails from 
Belgium in the first seven months of this year amounted 
to 15,235 tons, as compared with 36,377 tons in the cor- 
responding period of 1892. The exports of iron rails from 
Belgium in the first seven months of this year were 14,584 
tons, as compared with 11,366 tons in the corresponding 
period of 1892. 


Iron Minerals in France.—The imports of iron minerals 
into France in the first seven months of this year 
amounted to 854,614 tons, as compared with 928,204 tons 
in the corresponding period of 1892, and 724,182 tons in 
the corresponding of 1891. In these totals Spanish iron 
minerals figured for 216,853 tons, 256,086 tons, and 
241,067 tons respectively ; and German iron minerals for 
559, 966 tons, 573,416 tons, and 433,111 tons respectively. 


American Minerals.—The value of the mineral produc- 
tion of the United States in 1880 was 372,724,060 dols. 
Since then there has been a great and sone increase, the 
total for 1885 having been 429,688,895 dols. ; for 1890, 
656,338,626 dols. ; for 1891, 679,087,390 dols.; and for 
1892, 679,597,879 dols. Comparing 1892 with 1880, we 
have an increase of no less than 306,873,819 dols., or 
about 90 per cent. 





MISCELLANEA. 

Ir is proposed to build a cantilever bridge, of 1800 ft. 
clear span, across the Ohio River at Cincinnati. The 
engineer to the scheme is Mr. G. W. G. Ferris, the de- 
signer of the Ferris Wheel at the World’s Fair. 


The North Cornwall section of the South-Western 
system, extended from Tresmeer to Camelford on August 
14, has been further extended to Delabole, to which 
station the line will be opened for traffic on Wednesday, 
the 18th inst. 


Owing to the territorial acquisitions recently made by 
the French in Siam and the prevailing uncertainty as to 
the settlement of the frontier, which it is feared may lead 
to future complications, the Britishscheme for the prompt 
construction of railways to Khorat and Nongkhai on the 
Mekong River, as well as a subsidiary narrow-gauge rail- 
way, has been abandoned. 


According to Glaser’s Annalen, the ‘‘ Goliath” rails 
laid on the Brussels-Antwerp division of the Belgian 
State Railways in 1887, were recently carefully examined 
by the Government engineers. The traffic on this line 
is particularly heavy, but no important defects in the 
rails have been discovered. The ameunt of wear in no case 
has exceeded .04 in. 


The contractors for the Salisbury-Tete section of the 
Transcontinental Telegraph have left Fort Salisbury, and 
the material for the construction of the telegraph is now 
being conveyed to that place 4 the Beira Railway. 
Consul Johnston reports that the contractors for the 
Zambesi-Blantyre section commence operations on the 
1st prox. 


According to the returns compiled by Ryland’s Iron 
Trade Circular, the total number of blast furnaces in the 
United Kingdom on September 30 last was 743, of which, 
however, only 255 were in blast, a decrease of 90 on the 
returns for the previous quarter. In this connection it is 








of interest to note that a similar great decrease in the 
number of furnaces in blast has taken place in America, 
41 furnaces having been blown cut during the recent 
financial troubles in the States. 


One of the most interesting novelties in the construc- 
tion of the great Memphis Bridge across the ae mr | 
at: Cairo, was the use of mattresses to protect the river 
from scour under the pier sites. These mattresses were 
woven from willow withs and wire. They were 400 ft. 
long by 240 ft. wide, and were sunk by loading them with 
stone. When in plaze they completely protected the 
tiver bottom from scour, and enabled the pier caissons to 
be handled and sunk without difficulty. Each of the mat- 
tresses contained 1000 cords of brush and poles, 900 tons of 
stone, and 10,000 Ib. of wire. 


Among the amusements provided at the World’s Fair, 
Chicago, on ‘‘ Railroad Day,” September 16, was a tug- 
of-war between an electric motor car and a steam loco- 
motive. The former had a weight of 27 tons on its 
drivers, and the latter 32 tons. The motors on the electric 
car were two in number, and of 300 horse-powereach. In 
the trials the victory lay with the steam locomotive, 
which won every trial, the wheels of the electric engine 
skidding through lack of adhesion, and revolving in the 
opposite direction to that in which the car was being 
dragged by the steam engine. Another trial is, we learn, 
to be made under more equal conditions. 


In a paper read before the American Association for 
the Advancement of Science, Mr. William L. peo 
describes a new method for maintaining the strengt: 
of an electrolytic bath for iridium plating. By experi- 
ment he found that the strength of the bath could be 
maintained by the use of an oxide or hydroxide of the 
metal which wasinsoluble in the bath, but readily soluble 
in the acid set free at the anode. In practice he makes 
use of the iridic hydrate Ir(O H);. A carbon plate is 
used as the anode, and is surrounded by a loose-fitting 
linen bag containing the hydrate. He thinks that a 
similar process might be used for plating with aluminium. 


The traffic receipts for the week ending October 1 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,442,742/., which, having been earned on 
18,388 miles, gave an average of 78/. 9s. per mile. For 
the corresponding week in 1892, the receipts of the same 
lines amounted to 1,589,427/., with 18,199 miles open, 
giving an average of 87/.7s. There was thus a decrease 
of 146,685/. in the receipts, an increase of 189 in the 
mileage, and a decrease of 8/. 18s. in the weekly receipts 
per mile. The aggregate receipts for thirteen weeks 
to date cindental on the same thirty-three lines to 
20,054,040/., in comparison with 21,581,746/. for the cor- 
responding period last year; decrease, 1,527,706/. 


A report from Mr. Hussey- Walsh, British Vice-Consul 
at Beira, on the Beira-Mashonaland Railway, has just 
been published by the Foreign Office. According to this 
report, the line was expected to be open for a distance of 
75 miles by the end of September. The gauge, however, 
is 2 ft. only, but it is proposed to increase this to 3 ft. 6 in. 
if the traffic proves sufficient to warrant the additional 
expenditure. As laid, the rails weigh 20 lb. per yard ; the 
steepest gradient is 1 in 50, and the sharpest curve of 
4 chains radius. The opening of this line, small as its 
capacity is, will enormously reduce the freight rates to 
Fort Salisbury, which by the Cape route are at present 
457. per ton. 


Discussing the question of the return circuit for elec- 
tric railways, in a paper read before the American Street 
Railway Association, Mr. Thomas J. M. Tighe states that, 
taking iron as having one-sixth the conductivity of copper, 
a 70-lb. rail is equivalent to a copper conductor 1 in. 
thick and nearly 1.17 in. wide. There is thus no neces- 
sity for laying a return main of copper, the rails being 
ample if properly bonded to each Fs ay These bonds 
should be short, and make thoroughly good contact with 
the rails. Corrosion should be prevented by surrounding 
the bonds with a grooved strip of wood filled with asphalte. 
The better the return circuit, the less is the corrosion 
——e from electrolytic action between the rails and the 
earth. 


The returns of the Board of Trade show that the imports 
into this country for the nine months ending September 
30 were valued at 297,180,803/., a decrease of 15,293,715v. 
on the returns for the same period last year. About one- 
half of this decrease was in Kodstuffe, and the other half 
a decrease in the imports of raw materials for manu- 
facturing purposes. On the other hand, the importation 
of manufactured articles was 1,259,049/ , or nearly 24 per 
cent. increase as compared with the same period last year. 
The exports were valued at 165,393,621/., a decrease of 
5,087,167/. for the nine months ending September 30 last. 
The raw materials exported (coal, &c.) show a decrease of 
1,749,246/., and the textile fabrics one of 2,342,352/: The 
exports of metals, machinery, &c., also show a decrease 
of over 1,000,000/. 


Cases sometimes happen in the location of a street rail- 
way in which a very severe grade is unavoidable for a 
short distance, while the remainder of the line is compsra- 
a level. To meet this condition of affairs the follow- 
ing device was adopted, and has been for more than two 
— in successful operation on a line in Seattle, Wash. 

or a distance of 1000 ft. there is a grade varying from 
11 to 16 per cent.. Two counterbalance weights, aggre- 
gating 6 tons, run on rails laid in a conduit underneath 
the track. These weights exactly balance an empty car, 
and are attached to wire ropes running over pulleys. At 
the top of the grade, on its way down, the car picks up 
the rope, and in descending hauls the weights up, thus 
checking its own speed, so that the brakes will hold the 
load without difficulty. In ascending, the car is aided by 
the deecent of the weight, 


The first peel meeting of the present session (1893-4 
of the Hull and District Institution of Engineers an 
Naval Architects, was held at the Institute Rooms, Bond- 
street, on Monday evening, the 2nd inst., when Mr. 
A. V. Coster read a paperon ‘‘ Boiler Furnaces, their 
Construction and Renewal,” in which he first described 
the different classes of boiler furnaces now made, and the 
various methods of flanging and riveting them into the 
boilers. Having pointed out what he considered the best 
and worst modes, he drew special attention to the need 
of a good type of “‘ withdrawable furnace,” it being his 
opinion that such a one would pate facilitate the re- 
pairs of boilers, and also lessen the cost of such repairs. 
The paper was fully illustrated by means of models of 
furnaces, diagrams, sketches, &c. A discussion followed 
the reading of the paper. 


The observatory erected by M. Jansen at the summit 
of Mont Blanc is built entirely of wood, and is founded 
on the firm snow with which the top of the mountain is 
covered. It was originally intended to carry the founda- 
tions down to rock, but the excavation made showed the 
thickness of the snow cap to be much greater than was 
expected, and the plan had to be abandoned. A small 
test structure was accordingly erected on the snow, and 
left on the mountain during the whole of last winter ; it 
showed no signs of movement, and it was accordingly 
determined to pro eed with the permanent structure. 
This resembles a truncated pyramid in form. Its base 
measures 33 ft. by 17 ft., aon it contains two floors, as 
well as a flat roof, reached by a spiral staircase. ‘[he 
walls, doors, and windows are made double, as a protec- 
tion from cold, and the latter are also provided with 
shutters on the outside, fitting tightly over the openings. 


Theelecr:cinstallation at the Forestry Exhibition, Karl’s 
Court, now on the point of closing, is claimed to be the 
largest and most varied private electric plant in the 
kingdom. Every practically successful system of electric 
lighting is there in use, whilst the motor plant, on the 
other hand, includes both alternating and direct current 
machines. The engines, which were supplied by Messrs. 
Davy, Paxman, and Co., of Colchester, are capable of 
indicating 450 horse power in the aggregate, whilst the 
dynamos, supplied by the Brush Electrical Engineering 
Company, have included amongst them a 1€0-kilowats 
Mordey alternator, and a similar machine of 37 kilowatts 
capacity, in addition to ten direct-current machines, 
The arc lamps used are the Brockie-Pell type, and number 
210. The incandescent lamps are upwards of 1000 in 
number. The whole of the work has been carried out 
by Mr. G. C. Fricker, M.1.E E., of 46, Queen Victoria- 
street, E.C. 


Professor Arnold, of the Sheffield Technical School, re- 
cently prepared a sound ingot of iron of 99.8 per cent. 
purity, particulars of which are given in a paper read 
before the American Institute of Mining Engineers by 
Mr. R. A. Hadfield. The general results of the tests 
made on this iron are given in the annexed Table: 


Test by Test by 
Professor Mr. Had- 


Arnold. field. 
Series mark Po pee 136 1.371 F. 
C. 0.07 0.07 
Si. 0.04 0.04 
Ss. 0.02 0 03 
Analysis, per cent. P. 002 0.015 
Mn. 0.06 0.07 
Al. 0.03 
Fe. 99.76 99.81 
Original diameter in. 0.564 0.798 
Specific gravity ... aed — 7.863 
Original area __...8q. in. 0.25 0.50 
Elastic limit, tons per ,, —_ 18.0 
Breaking stress __,, 21.0 23.0 
Elongation on 2 in. “ 50 p.c. 49.25 p.c. 
Total reduction of area ... 80 ,, 69.60 ,, 
Extension at permanent 
set a ae cele - -007 ,, 
Appearance of fracture... Silky Silky 





Gas at Paris.—The revenue collected in August by 
the Parisian Company for Lighting and Heating by Gas 
amounted to 165,278/., as compared with 170,460/, in 
August, 1892, showing a decrease of 5182/., or 3.04 per 
cent. ‘The aggregate collection for the first eight months 
of this year was 1,864,175/., as compared with 1,895,617/. 
in the corresponding period of 1892, showing a decrease 
of 31,442/. this year. The company has now to contend 
pees the electric light, but it is still a prosperous under- 

ing. 





Iron AND Steet Institute: Erratum —In our issue 
of October 6 (see page 416 ante), in dealing with coal- 
washing machinery on the Liihrig system at the Randolph 
Pit the following passage occurs: ‘*The plant has a 
capacity of 1500 tons per day of ten hours on the basis of 
a coal containing 23 per cent. of ash. Ash contained 
in washed coal of ;,ths to ~,nd not to exceed 6 per 
cent. The rubbish or dirt which has been washed 
out is guaranteed not to contain more than 2 per 
cent. of fine coal. The cost of labour is guaranteed 
not to exceed ,°,d. is ton of coal handled, includ- 
ing labour in han -picking, sorting, washing, ard 
loading into trucks.” ‘This passage refers to the plant on 
the Liihrig system which has been in work for some time 
at Motherwell, on the property of Messrs. Merry and 
Cuninghame, and not to the works at the Randolph Pit. 
We understand that the coal from the latter pit contains 





from 6 to 7 per cent. of ash only. 
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400-HORSE-POWER COMPOUND MILL 
MESSRS, ROSS AND DUNCAN, ENGINEERS, GOVAN. 


CONSTRUCTED BY 

















THE engines which we illustrate above are of 
the inverted marine type, and are designed for driv- | 
ing cement and other mills, shop machinery, and for | 

eneral land purposes. The chief advantages claimed | 
for this type of engine over the ordinary horizontal | 
land engine, are economy in floor space occupied, and | 
greater balance of working parts. In the engine | 
illustrated, this latter point has been especially studied, | 
the cranks being placed opposite to each other, instead | 


of at right angles, as usual. The engines are designed 
to develop 400 horse-power, the cylinders being 19 in. 
and 33 in. in diameter by 48in. stroke. The fly- 
wheel is 16 ft. in diameter, and weighs 12 tons. The 
makers are Messrs. Ross and Duncan, Whitefield 
Works, Govan, Glasgow. 





THe Surz Canat.—The transit revenue of the Suez 
Canal Company has been reviving to some extent of late. 





ENGINE. 


The collection for the first twenty days of August was 
157,600/. The corresponding collection in the correspond- 
ing period of 1892 was 142,400/. 


SoutH ArricaNn Coat.—A seam of coal, 18 ft. thick, 
has been struck on a farm about three hours’ journey from 
Klerksdorp, in the Orange Free State. The coal was 
met with only 4 ft. from the surface, Messrs. Felkin and 
Satchwell have found coal in the Sterkstroom district, 
Recent tests have shown that the coal is of good quality, 
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SOME SUGGESTIONS FOR A GOOD 
PATENT LAW. 


Tuis is the title chosen by Mr. Lloyd Wise for 
a paper contributed by request, and which was read 
on the 6th inst. at the World’s Congress on Patents, 
Trade Marks and Copyrights, at Chicago. 

Whilst admitting that the patent laws of various 
countries have influenced ingenious persons to 
confer, through their inventions, many blessings 
upon mankind, the author remarks that in the 
framing and administration of laws avowedly de- 
signed to encourage and protect inventors, it does 
almost seem as if, in some cases, no pains had been 
spared in the endeavour to introduce needless com- 
plication and uncertainty. 

Of course there are two sides to this, as to every 
question. Inventors are not the only persons to 
be thought of; on the contrary, utility to the 
public should be the consideration for every grant 
of the sole use of an invention. 

Therefore a good patent law would be one which, 
on the one hand, would offer every reasonable 
inducement to those possessed of inventions to 
introduce the same into use in the particular 
country ; and, on the other hand, would not de- 
prive any one of any liberty he had already properly 
enjoyed. 

It is recognised as impossible, within the limits 
of a paper such as that under notice, either to 
specify and enter upon an adequate consideration 
of the various features deemed open to objection in 
existing patent laws and the practice thereunder, 
or even to indicate and give reasons for the various 
details esssential to a complete patent law. The 
aim is merely to submit for consideration certain 
suggestions which the authcr believes would, if 
incorporated into a law, be found to give satisfac- 
tory results. These suggestions are not put forth 
as novel; on the contrary, some of them have been 
advocated for many years, with a certain measure 
of success. In this connection reference is made 
inter alia to numerous articles that have from time 
to time appeared in this journal, as also to some of 
the provisions of the existing patent laws of the 
United Kingdom and Switzerland. 

The author suggests that the first applicant who 
complies with the prescribed requirements in any 
country should be entitled to a patent there (sub- 
ject to international arrangements), provided he 
has not fraudulently obtained the invention from 
some other person or persons in the country. In 
support of this proposition it is pointed out that 


1! the fundamental! object of a patent law is to induce 


the early communication of inventions new to the 


1} particular country ; that a community may derive 


considerable benefit from the exertions of a person 
who succeeds in bringing about the extensive use 
of a thing that may have been previously proposed 
in some shape or form, or even patented or de- 
scribed in some printed publication- abroad ; and 
that it is not practicable to restrict the grant of a 


63 | patent to the ‘‘ first and true inventor,” interpret- 


ing that expression literally, because it is not pos- 
sible to insure that some person other than the 
applicant for a patent has not previously conceived 
the same thing; nor is it expedient to attempt 
such a restriction. In connection with the sugges- 
tion under notice, the author enters into a some- 
what detailed consideration of the difficulties and 
complications that result from the practice that 
now obtains in the United States. 

He next suggests that a complete specification, 
with claims, should be lodged with the applica- 
tion for patent, but that the applicant to patent 
should be at liberty to apply from time to time for 





leave to amend his specification, claims, and draw- 
ings, by way of disclaimer, correction, explanation, 
or addition ; and it should not be a ground of ob- 
jection that the specification, as amended, would 
claim an invention substantially larger than, or 
substantially different from, the invention claimed 
in the specification as it stood before amendment. 

The line of argument adopted is that no one can 
be considered fairly entitled to a patent unless he is 
in possession of a perfected invention—that is, an 
invention so far matured as to le capable of being 
carried into practical effect ; that such an invention 
has been pretty generally recognised as being the 
consideration which the public should receive in ex- 
change for the privilege of limited duration granted 
under a patent ; but that, as a person in possession 
of an invention is hardly ina position to carry it out 
and improve its details unless it is protected, it is 
serko to provide as suggested for the amendment 
of the specification. In other words, the object of 
the proposal is to afford to the inventor, as far as 
possible, the benefits incidental to caveats and to 
provisional protection, without the corresponding 
disadvantages ; and to insure to the public informa- 
tion respecting the invention, in its most efficient 
form, at the expiration of the exclusive privilege. 
The proposal is one that was long since advo- 
cated by the author in this journal. 

His next suggestion is that the application for 
patent should be examined as to («) whether the ap- 
plication is in due form and the specification is clear ; 
(6) whether the invention is contrary to morality ; 
and (c) whether the invention appears to have been 
anticipated, regard being had to prior publications in 
the Patent Office of the country ; but that the dis- 
covery of.a publication deemed by the Patent Office 
authorities to anticipate the invention claimed by 
the applicant should not be a ground for refusal of 
the patent, provided he inserts in his specification 
a reference to such publication, with a clear state- 
ment of what he nevertheless claims ; and that no 
official report as to want of novelty should be made 
public. 

Experts often differ on points vitally affecting 
the validity of letters patent, such as whether two 
things are the same, whether one thing is an 
improvement on another, whether one thing 
will work and another will not; and this 
with respect to inventions already introduced 
into use. How, then, asks the author, are sound 
and reliable conclusions to be expected at the 
hands of examiners charged with the duty of decid- 
ing, from documents alone, whether a given inven- 
tion ought or ought not to become the subject- 
matter of a patent? On the contrary, is it not 
notorious that in countries whose patent laws pro- 
vide for preliminary examination as to novelty, 
patents are sometimes refused on insutlicient 
grounds, and many patents are granted that are 
ultimately declared invalid by the courts? At the 
risk of repeating arguments long ago given in 
these columns, we feel justified in now support- 
ing (as we have before done) the author’s sug- 
gestion, especially in view of the fact that 
there has lately been agitation in some quarters 
in favour of the adoption here of the American 
system of preliminary examination ; which, besides 
being prov! 25 is decidedly misleading, because the 
uninitiated are induced to imagine that allowance 
of a patent affords positive proof of the novelty 
and utility of the invention and the validity of the 
grant ; whereas the proportion of contested patents 
declared invalid by the courts is probably larger in 
the United States than in this country, where 
there is no official examination of the kind. 

Mr. Lloyd Wise’s plan, if adopted, would insure 
uniformity of practice, notwithstanding change of 
officers; simplification of the duties of officers; and 
that no patentee could deceive the public about 
the extent of his invention. If the invention 
amounted to nothing, the applicant, being com- 
pelled to define it in the manner proposed, would, 
as a rule, naturally abandon the application on 
finding he had nothing to claim. On the other 
hand, if, though seemingly trivial—so trivial, in- 
deed, that the examiner, if he had the option, would 
cause the application to be rejected—the inventor 
nevertheless believed his claim to be good, he 
would be able to stand or fall upon it purely on 
its own merits, without being unduly prejudiced by 
publication of official opinions, which might often 
be erroneous. 

In case of litigation, the point at issue would, 
under the proposed practice, lie within the 
narrowest limits, on the faces of the specifications 
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themselves, and the patentee could not (as now) 
ehift his ground. Thus the time occupied by, and 
the cost of determining cases, would be enormously 
reduced. It stands to reason that with a bad case 
the patentee would not be likely to attempt intimida- 
tion, as is sometimes possible with a patent the 
specification of which contains ambiguous claims. 
If he essayed to proceed at law, his case could be 
speedily disposed of. 

We quite agree with the author of the paper that 
the preliminary examination should not extend to 
the utility of the invention, as no such examination 
can be reliable. 

He suggests that the application should be ad- 
vertised, with abstract; the specification be opened 
to public inspection, printed, and placed on sale ; 
ol opposition be allowed on the grounds of fraud, 
prior patent in the country for the same invention, 
prior publication in the country of a full description 
of the invention, and prior public use or sale of 
the invention in the country. 

What is here recommended is a modification of 
the practice that at present obtains in the United 
Kingdom, where opposition is allowed on grounds 
similar to the first and second above indicated, and 
also on a third ground, which would not apply assum- 
ing the author’s suggestion to be adopted that a com- 
plete (as distinguished from a provisional) specifica- 
tion should bedeposited on application for the patent. 
The practice under the English law is to give the 
applicant the benefit of any reasonable doubt, and 
that is a course which it is in the author’s opinion 
desirable to follow whatever be the system adopted. 
His reason for adding the third and fourth grounds 
of opposition is to supplement the preliminary ex- 
amination by the Patent Office authorities as to 
novelty ; a result of which would probably be, that 
the chances of a patent, once granted, being sub- 
sequently upset would be largely reduced, and thus 
not only would inventors be often spared useless 
expenditure of money and loss of valuable time, 
furthermore, capitalists would gain confidence in 
patent property as an investment. 

It is, however, expressly urged that the patent, 
when granted, should not be indefeasible. Mr. 
Lloyd Wise is of opinion that the validity and 
duration of the patent should not depend on any 
foreign patent; and in this view we entirely 
concur. Indeed, the point is one we have in the 
past had occasion to refer to on more than one 
occasion. It isa matter that has given rise to pro- 
tracted and costly litigation in the United States, 
besides having resulted in great hardship to the 
authors of meritorious inventions. 

As is pointed out in the paper before us, once 
admit that an invention previously publicly known 
abroad may be the subject of a valid home patent, 
it can hardly be material in the public interest 
whether it has or has not been patented abroad. 
If there be a patent in one foreign country, the 
invention will become known in other foreign 
countries where it is not patented, and persons in 
those countries will be able to compete with those 
who hold the patents, and with their licensees, in 
all the countries of the world in which the inven- 
tion is not protected. Then, again, if the fact of 
an invention being patented abroad constitutes 
such an important factor, why should it make such 
an essential difference if the foreign patent bears 
date one day earlier than the home patent instead 
of one day later—especially seeing that, in the 
latter case, the circumstance may be 9 acci- 
dental, and the patent may have issued on a com- 
plete specification deposited in the foreign Patent 
Office months before the home application was 
lodged ? 

The writer of the paper is in favour of making a 
atent subject to moderate periodical payments. 
n this connection it is urged that the mere taking 

out of a patent does not necessarily confer appreci- 
able benefit upon the public, and that nothing seems 
more calculated to impede progress than the accu- 
mulation of a vast number of patents which, once 
granted, remain in force to the end of their full 
terms, and though in other respects entirely neg- 
lected by their owners, continue available as means 
of levying blackmail from deserving inventors, who 
may be prepared to commercially introduce valu- 
able inventions, possibly productive of great and 
widespread benefit. Bearing this in mind, the 
periodical payment system will at once be recog- 
nised as a valuable weeder, especially if the fee be 
a moderate one, levied annually after the first few 
years of the term of the patent, as is now the prac- 
tice in the United Kingdom, 





Another suggestion contained in the paper under 
notice is that there should be provision for com- 
pelling the owner of a patent to grant licences on 
equitable terms where needful to supply the 
reasonable requirements of the public, or where 
necessary to enable bond.fide improvements to be 
utilised, but not provision for compelling the owner 
to introduce the patented invention into actual 
use. The intention evidently is to protect the 
public on the one hand, and on the other to obviate 
the irritation and gross injustice that result from 
compulsory working provisions of various kinds, 
such as are embodied in the patent laws of many 
countries, and which have the effect of disgusting 
instead of encouraging inventors, whilst the public 
gains nothing. An equitable compulsory licence 
system, whilst it inflicts no hardship upon the 
patentee, and introduces no uncertainty respecting 
the validity of a patent, affords an ample safeguard 
to the public, and renders it impossible that the 
owner of a patent for a valuable invention should 
act the dog in the manger. 

The author's concluding suggestion has reference 
to a matter as to which some experience has been 
gained in this country under the Patent Act of 1888. 
He recommends that all patent agents or attorneys 
should be registered in the Patent Office of the 
country, should be required to annually obtain 
certificates of their right to practise, and should be 
liable, for misconduct, to be struck off the register, 
and otherwise punished according to circumstances. 

It is only too true that many disreputable persons 
set up as patent agents and patent attorneys ; that 
in many cases money intrusted to persons of this 
class by confiding inventors is misappropriated ; so 
that the unfortunate clients lose not only their 
money, but also not unfrequently their inventions, 
owing to the applications for patents actually paid 
for not being lodged before some fatal publication 
takes place. And in addition to all this there is 
the serious fact that many so-called patent agents 
or attorneys are totally unqualified to properly 
perform the work they undertake. 

Unfortunately in these days there is an absurdly 
exaggerated dread of curtailing individual liberty 
and creating monopolies. To insist upon reason- 
able qualification and the observance of common 
rules of honesty as a condition of being permitted 
to practise a profession in which most grievous 
injury to others may result from incompetence or 
dishonesty, is surely not to create a monopoly in the 
true sense ; for no one is debarred from qualifying 
and practising, and surely no right-minded personcan 
desire liberty to obtain money from his fellow-men 
under false pretences, which, morally speaking, is 
what is done by every one who draws fees from 
others for work he knows himself to be incapable 
of properly performing. Yet for such men alone is 
it that the public is sacrificed by those who so un- 
reasonably raise the monopoly scare whenever an 
honest attempt is made to purify the profession of 
the patent agent—a profession calling for the 
exercise of skill and training of the highest order ; 
a profession numbering amongst its members many 
men of great ability and undoubted probity, but 
upon which discredit has often been brought by the 
dishonourable practices of disreputable persons 
whom the law has so far been inadequate to exclude. 

The only consolation appears to be the hope that 
as years roll onthe incompetent and unreliable will 
be gradually weeded out, and the tone of the profes- 
sion improved. 








THE PROSPEOTS OF THE COAL TRADE. 

THE issue between the coalowners and the 
miners seems clearer, although it is doubtful if we 
are any nearer a permanent solution of this, the 
greatest of recent strikes. The mayors of six of the 
Midland towns met on Monday, and submitted sug- 
gestions fora basis of agreement. Taking into con- 
sideration the fact that the price of coal, now en- 
hanced owing to the scarcity consequent on the 
strike, will not recede at once, they suggested 
that the miners should be permitted to start 
work at their old rate, and that six weeks 
hence a reduction of 10 per cent., out of the 40 
per cent. granted since 1888, should come into 
force. The ‘‘ hatchet,” it was suggested, should 
be buried, advances made to the men on return- 
ing to work, and deducted from the wages in 
weekly instalments ; while, as to the future, it 
was suggested that a ‘‘tribunal of conciliation” 
should be at once established by masters and men. 
A)] admit that something in the form of the latter 








is most desirable; but it is contingent upon an 
amicable settlement of present differences. And 
with the prospects of this we are more immediately 
concerned. The terms suggested by the mayors 
are certainly the most reasonable the men could 
expect. A man earning 100s. in 1888 is now paid 
140s., but this it is proposed to reduce to 130s, 
The Owners’ Federation having considered the 
suggestions, determine, in respect of the widespread 
distress and general dislocation of trade, to make 
a reduction of only 15 per cent., instead of 25 per 
cent., as from Monday first, when work may be 
resumed. Several collieries, however, have inti- 
mated that they agree to the terms suggested by 
the mayors. But will the men accept one or 
other of the terms granted? Mr. Samuel Woods, 
M.P., has practically been publicly advising the 
men to remain firm for their old rate of wage, and 
says he told the mayors that the clause suggesting 
that 10 per cent. reduction six weeks hence 
would defeat the whole scheme. This attitude has 
since been adopted by a resolution of the men, so 
that the struggle continues. Without this clause 
there would have been no scheme. 

As to whether the terms suggested by the em- 
ployers are reasonable, an opinion may be formed 
by some examination of official statistics. In the 
first place, it is interesting to note the price of coal 
for the past five years, and chese are given as 
follows in the mineral statistics : 


Average Price of Coal. 


At the oe. Export Price. 
8. dd, 8. 
1887... 4 9.87 8.19 
1888... 5 0.68 27 
1889... 6 4} 10.06 
1890.. 8 3 12.39 
1891... 8 0 11.96 
eer a 10.83 
1893 (nine months) 5 ll 9.57 


The figures fur the nine months of 1893 have 
been arrived at from the official return issued this 
week of the total quantity and total value of coal 
exported from the United Kingdcm, which works 
out at 9s. 7d. perton. It will be noted that in 
preceding years the price at the mine has been 
usually from 3s. 6d. to 3s, 11d. less than the export 
price, and this year it may be computed as 3s. 8d. 
less. This result is even more favourable than 
it was six weeks ago, for the average export price 
of coal for the first half of the year was 9s. 5d. per 
ton, or 2s. 1d. less than in the corresponding period 
last year, and on this computation the price at the 
mines would be 5s. 2d. per ton. The average 
price of the coal exported in September was con- 
siderably higher than the mean for the nine months, 
having been 10.22s., indicating that the result for 
the nine months has been affected materially by 
the recent advance consequent on the strike and 
scarcity of coal. But it insures more than justice 
to the men in arriving at the present condition of 
affairs as to the relation of price and remuneration 
now, as compared with five years ago, to accept 
even the inflated figures for the nine months, and 
the result is found to be that whereas the price at 
the mine in 1890 and 1891 was 8s. 3d. and 8s. 
respectively, it is now only 5s. 1ld. Certainly the 
result is not above, but rather below, the actual 
state of affairs when the reduction of 25 per cent. 
was determined upon, and it is difficult to under- 
stand how the owner can afford to pay the same 
wages when his income has been reduced by at 
least one-fourth. In 1888, before the wages 
began to rise, the price was just over 5s. As we 
have shown, the probabilities are that it was not 
much over 5s. when the reduction was decided 
upon. 

The labour cost of producing a ton of coal in 1888 
was 39.3d., now it is 55d. ; so that the sum left now 
for all other expenses is 16d., whereas in 1888 the 
sum left was 21d. Presuming that the decrease of 
25 per cent. on the standard wage originally deter- 
mined upon by the owners were effected, the labour 
cost of a ton of coal would then be about 45d., 
leaving 26d. on the assumption that the average 
price of coal was 5s. 11d. But with the decision of 
this week to make the reduction in wage only 15 per 
cent., the surplus after paying labour would be 20d., 
or still 1d. less than the correspondingsurplus in 1888. 
before the 40 per cent. increase in wage took effect. 
It seems, therefore, that the offer now made by 
the mineowners is consistent with the state of 
affairs, and that a reduction of even 15 per cent. 
leaves the men in a better position than is consis- 
tent with the selling price of coal. The men, how- 
ever, while admitting that prices of coal have 
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greatly decreased since they were granted a very 
substantial increase of 40 per cent. to their wages 
in 1888, hold that wages ought not to be regu- 
lated by the selling price, but that the selling 
price ought to be determined by the wages. A 
priori this may seem reasonable, for the cost 
of production fixes, theoretically, the selling price ; 
but there is a limit to increases in the selling 
price, because of competition not only between 
collieries and districts, but between nations. 
They fail to grasp, further, that a reduced pro- 
duction may mean a less rate of wages, for in 
such a case the permanent charges are the same 
for a small as for a large production, so that if 
the selling price is maintained at the same price, 
the return for wages, as for capital, must be less. 
This attitude of the men accounts in great 
measure for their determination to fight to the 
end; but the yielding attitude of many of the 
owners certainly helps. It is probable that the 
owners erred in deciding upon such a great reduc- 
tion as 25 per cent. It is true that the wages had 
been increased by 40 per cent., but only at inter- 
vals ; and, even although the state of the market 
and the prices got justified it, the decrease was 
too great to be quietly submitted to. A man with 
28s. a week cannot look with equanimity on a 
proposal which means a reduction of 5s., and his 
mind fails to carry back to the time when he only 
had 20s. This really is the position and demands 
of the owner. Of course it is possible that a re- 
duction of even 10 per cent. would have been re- 
sisted, but public sympathy with the men would 
not have been so strong, and the moral and 
financial support would have been less. As it is, 
the men are encouraged on all sides to resist, and 
@ consequence is serious inconvenience to trade, 
as has been from time to time indicated in our 
‘¢ Industrial Notes.” Moreover, there is a want of 
combined attitude amongst the owners. Many are 
influenced, perhaps by the high prices going, to 
take a sympathetic view of the distress prevalent 
in their districts, and start their mines at the old 
terms, with the result that there is every prospect 
that the owners will be defeated, and that before 
many days are over the strike will be at an end. 
But it is only for a season. The price of coal will 
not enable the masters to work at a profit, and the 
past success of the men will tend to greater resist- 
ance even of a less reduction. Certainly there 
will be strained relations between masters and 
men, and the tendency of such is clearly to 
lessen men’s confidence in enterprise, which con- 
fidence is most essential to trade prosperity. 
There are not wanting indications, too, that the 
minds of the working men, as a well-known econo- 
mist puts it, are becoming unsettled on all the car- 
dinal truths of economic science, so that they enter 
upon a conflict with employers without fully appre- 
ciating the accuracy or the possibilities of the argu- 
ments they adduce, and certainly success under 
these conditions, as in the case in point, encou- 
rages them in their very unsatisfactory course. 





THE WORKING OF BRITISH 
RAILWAYS. 

Likrt most other undertakings throughout the 
country, the railways experience a shrinkage of 
profits, notwithstanding every effort to minimise as 
far as possible the expenditure. This tendency 
we dwelt upon at some length in a recent article 
(page 245 ante), when it was pointed out that the 
percentage of net earnings on capital had last year 
declined to the lowest point for several years, 3.85 
per cent., while the dividend on ordinary capital 
in one year decreased from 4.24 per cent. to 3.98 
per cent. The current year, however, will pro- 
bably show a still further decline, for the circum- 
stances which were operative last year in bringing 
about this result are more pronounced at the pre- 
sent moment. The strike in the Durham coal trade, 
which tended to decrease the receipts, was but a 
snall affair, when compared with the stubbornly- 
fought and serious conflict now exerting far-reach- 
ing effects. Last year, for instance, there was a 
decrease, all told, of but 300,000/. in goods receipts, 
due to the Durham strike, while the twenty-five 
principal companies report a decrease of 14 million 
sterling for the past three months. The addition 
to expenditure made last year, in respect of 
wages, will also affect the general result, so that 
the return to capital promises to be still less. 
This is borne out by the careful and interesting 
analyses of the railway returns prepared by Mr. 





R. Giffen and Mr. Francis J. 8. Hopwood, of the 
Board of Trade, and just issued. The authors clearly 


indicate the unsatisfactory character of last year’s | 


results, and cannot help noting that the dispute 
must exercise an injurious influence upon the traffic 
returns of the current year. But our intention in 
returning to the subject of railway results, is not so 
much to estimate the possibilities of the future, as 
to indicate some of the influences by which the 
result for the past year has been brought about, 
as to which the report referred to affords much in- 
formation. 

There is, in the first place, a reduction in goods 
receipts, although a slight increase in passenger 
payments, which more than balances the former. 
But it is matter for regret that the general develop- 
ment of the past few years has not been main- 
tained in respect of goods trafic, more particularly 
when one recalls the fact that it would have been 
otherwise if a little conciliation had been exercised 
by the Durham miners and owners. The retro- 
gression is most pronounced in the case of minerals, 
the decrease in receipts having been 219,000/. out 
of a total decrease of 364,000/. for all goods traffic. 
This, of course, does not represent all the increase 
of 1891; so that, as compared with two years ago, 
there is still a surplus. Nevertheless, it is a check 
in development. The result indicates that it is not 
only the railway shareholder who suffers, but the 
nation. There has been a decrease in the coal mined 
of 3.69 million tons, the total being 181} million 
tons ; and this decreased quantity, taken at the 
average price at the pithead, represents fully 1} 
million sterling. The total quantity exported was 
29 millions, nearly half a million less than in the 
previous year ; and this, taken at the average ex- 
port price, represents a loss of about a quarter 
of a million sterling in the goods which we, as a 
nation, got from foreign countries in exchange. The 
iron ore raised shows a decrease of 1.46 million, the 
total being 11.3 million tons; while the pigiron pro- 
duced totalled 6.7 million tons, or .7 million less. 
It follows, of course, with the production of these 
three showing a decrease of 5} million tons, that 
there was less work for the railways and for ships to 
do, although the decrease may not be proportionate, 
for in many cases where the mineowner is also the 
iron producer, the blast furnaces being contiguous 
to the pit, there is no loss in railway work by the 
reduction in the output of coal. This, combined 
with an increase in the coal shipped coastwise, may 
explain why the quantity of mineral conveyed by 
rail does not show the same ratio of decrease as the 
figures of production. 

We have indicated that the decrease in goods re- 
ceipts has been compensated by an increase in the re- 
ceipts from passengers—on which subject we wrote 
last week—but the gross increase from all sources, 
equal to 300,000/., was earned at the cost of greater 
effort. That is to say, that while the earnings 
only increased by 0.3 per cent., the addition to train 
mileage was equal to 1.3 per cent. The gross 
earnings per train-mile were therefore less than 
in the previous year, when, again, they were lower 
than in the immediately preceding twelve months. 
Moreover, the expenditure was heavier per train- 
mile, although the increase was not so great as in 
the two previous years. In 1890 there was an addi- 
tion of over three millions to the expenditure of 
1889, while in 1891 the increase was nearly two 
millions, and now it is over half a million. In 
other words, the total is now 5.62 million pounds 
more than it was in 1889, while the income has 
only increased 4.81 millions, showing a loss in 
divisible profit of 800,000/., and this notwith- 
standing extensions to railways, and consequent 
additions to capital. Out of every 1001., 56l. is 
needed for expenses, instead of 521. four years ago, 
so that the profit is .35 per cent. less on capital 
than it was in 1889. Before investigating the 
direct cause, it may be interesting’ to indicate the 
decrease on the past five years, and this will 
probably be best shown by taking the results per 
train-mile : 

Results per Train-Mile. 





—s ; 1888. 1889. 1890. 1891. | 1892. 
Receipts .. --| 57.48 68.37 | 58.61 58.12 67.49 
Expenditure.. --| 29.97 30.54 | 31.82 32.22 82.24 
Net earnings e-| 27.61 27.83 | 26.79 25.90 25.25 
Per cent. on capital 4.06 4.21 4.10 4.00 3.85 
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‘The general tendency is uniform. The railway 


| companies have made a great effort to minimise 
| mileage, and a result is the maintenance at a fairly 
uniform figure of the receipts pei train-mile ; but 
expenses over which they had no control—fuel, 
wages, &c.—have bounded up, and thus each train- 
mile costs 2}d. more than it did five years ago. The 
net earnings are reduced a corresponding amount, 
resulting in an appreciable fall in the divisible 
profit. The increase in expenses is heaviest in 
1890-91, and this is attributable to the higher price 
exacted for fuel. The Board of Trade return gives 
some information as to the cost of fuel of fifteen rail- 
ways, which pay out 84} per cent. of the total 
expenditure of all railways, so that the figures 
represent accurately the state of the case. These 
companies paid for coal 2.3 millions in 1889, 
which sum was increased to 3.14 millions in 1890, 
and to 3} millions in 1891, but last year the prices 
were lower, and the total dropped to 3.29 millions. 
When the greater train mileage is considered, this 
is probably about equivalent to the coal bill of 
1889. But there has been a continuance of the 
increased price for many materials used in repairs, 
while wages still bulk more largely in the expendi- 
ture. The working of engines in the case of the 
same fifteen companies cost 3.16 millions in 1889, 
and has since increased steadily to 3? millions last 
year. There is a corresponding increase in wages 
spent for the repairing and renewing of engines ; 
while in the traffic department 1} millions more is 
spent, bringing the total to 9.4 millions. Thus 
fifteen companies have paid for wages in these 
three departments 1.9 millions more than in 1889, 
and assuming that the same proportion is applic- 
able to the few remaining companies, the addition 
to wages in the locomotive and traffic departments 
alone amounts to 2} millions sterling. The greater 
part of this increase was conceded in 1890 and 
1891. Not only is it still maintained, but increased 
concessions were granted last year. Of course, 
part of this increase is due to development of traffic, 
a large portion to additions to staff consequent on 
the shortening of the working day; but much is 
due to higher wages directly paid to individuals. 
Having given the expenditure per train-mile for 
five years, it may be interesting to give some of the 
items : 


— 1888. | 1§89. | 1890. | 1891. | 1892. 














L d. d. Gf € 
Maintenance of way’ 5.10 | 5.19 5.88 | 540 | 642 
Locomotive — ‘ 7.89 | 831 | 9.10 9.45 | 9.22 
Rolling stoc -- 802 | 298 | 3.00 | 295 | 2.96 
Trafficexpenses .. 9.68 9.71 | 9.97 | 10.22 | 10.35 
General charges .. 1.42 | 1.39 1.38 1.39 | 1.42 
Rates and taxes ..' 1.78 | 1.76 .72 1.66 | 1.78 


| 
It will be noticed that the items, in which wages 
form a large proportion, have steadily increased, 
while the fuel cost in providing locomotive power 
accounts for the more pronounced increase over 
the period and for the slight decrease last year. 
Circumstances in the industrial world at the present 
moment make it very evident that, when increases 
in wages are once conceded, it is very difficult to 
enforce reductions, even when conditions make 
such desirable, so that the additions due to this 
cause are permanent. Again, there are many indi- 
cations that material required will not, in the near 
future, be cheaper than in the past, and whatever 
advantages may have been obtained from the 
cheapening of fuel are sure to be lost as a result of 
the coal strike. Moreover, the minor items of ex- 
pense per train-mile are now so low that such 
reductions as may be made will not appreciably 
affect the general result, so that, unless a reduction 
in train mileage is possible, even with an increased 
traffic, there is little likelihood of the divisible 
profit recovering much in the near future. The 
total tonnage conveyed is not given, so that we 
cannot arrive definitely at the tonnage per mile, 
but the presumption is that this means of economy 
has long ago been in force, and that a still further 
improvement is difficult, if not impossible. 








| 
| THE VISIT OF THE FRENCH ENGI- 
| NEERS TO AMERIOA, 
(From our New York CorresPonpDeENT.) 

For a number of years it has been the desire of 
the engineers of the United States to entertain a 
visiting body of those of their profession from a 
foreign land. This idea was stimulated by the trip 
made in 1889 by the engineers of this country to 
England, France, and Germany, and it was hoped 
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that the occasion of the Columbian Exposition 
might be the excuse for returning the elegant and 
lavish hospitality we had received when abroad at 
the hands of our brothers in the profession. It 
was only necessary to announce the project in the 
United States to have it met by enthusiasm and 
a liberal response in the shape of money. Among 
the other prospective visitors none were more 
anxiously expected than the Institution of Civil 
Engineers of Great Britain and their genial and 
efficient secretary, Mr. James Forrest. But in 
this respect we were doomed to disappointment. 
Yet such was the desire to receive them, that it 
was not till a positive statement from Mr. 
Forrest that he could not possibly arrange this, 
that we reluctantly abandoned it. France, how- 
ever, was not lacking in acceding to our demand, 
and the body of men who responded, although 
small in number, comprised some of the most im- 

ortant members of the profession, not only in 

rance, but in the Netherlands, in Roumania, and 
in other adjacent countries, They were evidently 
what our French friends call ‘‘ men of affairs,” 
occupying prominent positions, and being them- 
selves men of cultivation and of much general 
information. Although most of the visitors had 
never been in America before, yet they seemed 
to take kindly to our methods, and to enjoy all 
the novelties set before them, and, further, to 
fully appreciate all means taken for their pleasure 
and comfort, while they heartily entered into 
every plan presented by their hosts. 

The arrangements were inaugurated on Sunday, 
when a party of Americans went down the bay 
on the Fie Seen (the Japanese name for flying 
arrow), the fastest craft afloat, to meet and wel- 
come the visitors. This boat, the property of Mr. 
W. B. Cogswell, was kindiy placed at the dis- 
posal of the committee, and when it is borne in 
mind that the boat has a record of 31.6 miles in 
an hour, it will be seen that the Fie Seen justified 
her name, and that we could not have had a 
better chance to show our guests the greatest 
triumph of marine engineering. The little boat, 
74 ft. long, sailed around the Champagne as 
though the latter was at rest, while Nature seemed 
to lend herself to the entertainment, for the day 
was bright and sunny, and New York Bay never 
looked more beautiful. 

As soon as the steamer was made fast to the 
dock, a party of Americans went on board and 
welcomed our guests in their own language, the 
address being pronounced by a native-born French- 
man who has lived in New York for twenty-five 
years, and now occupies the distinguished position 
of chief engineer to the Croton Aqueduct. The 
party were then transferred to their hotel in car- 
riages, and left to meditate on the difference 
between a New York anda Parisian Sabbath. The 
contrast was all the more marked, because New 
York at this season is almost deserted. 

The next day our guests assembled at the Engi- 
neers’ Club for a breakfast, and werethen taken in 
carriages for a drive through Central Park, where a 
visit was made tothe Gate House and other points 
of interest under the control of the Croton Aque- 
duct. 

Cable cars were taken to Washington Bridge— 
that immense steel arch at 188th-street—and a 
view was had of High Bridge and the new bridge 
under construction at 7th-avenue and 155th-street. 

The day closed with a tour of Riverside Drive, a 
view of General Grant’s tomb, and a visit to the 
General Electric Company’s works, our guests 
being returned to their hotel at 6 p.m. 

The next morning we found our visitors wide 
awake, and full of enthusiasm. By invitation of 
Mr. Geo. W. McNulty, chief engineer of the Broad- 
way Cable Company, our foreign friends were 
taken by the cars of that company to the power 
house at 50th-street, where the machinery and 
cables were examined, and they were then, by 
invitation of Colonel Hain, general manager of the 
Elevated Roads, treated to their first ride on that 
structure, which called forth many favourable 
comments fromthem. This trip comprised a jour- 
ney over the entire elevated system. 

By noon the party were in the Equitable Build- 
ing, and were shown the process by which we had 
arranged such fine weather for them at the United 
States Signal Station. They were very much in- 
terested in the apparatus, and asked many ques- 
tions, seeming to grasp the somewhat startling idea 
to them of the extent of this country, and the ease 
with which the various reports from so many 





thousand miles of territory were received and 
classified. 

The various dinner bells implanted by a benefi- 
cent Providence in the interior of every human 
organisation had been ringing sharply for some 
time, and this suggested that ‘‘ civilised man can- 
not live without cooks,” so all sat down to a fine 
lunch in the banquet-hall of the Café Savarin. 

The creature comforts, both solid and liquid, 
having been carefully ‘‘stowed away,” to use a 
nautical term, sightseeing was resumed, and the 
Post Office and Brooklyn Bridge were next ex- 
amined, The bridge called forth many enthusiastic 
remarks, as it deserved to, being the largest and 
most beautiful suspension bridge in the world, and 
having been thoughtfully embellished by Superin- 
tendent Martin with an American flag on the 
Brooklyn pier and a French flag on the New York 
pier. Again the Elevated Railway was called 
into service, and our party, in response to an in- 
vitation from the New York Central Railway, went 
to the Grand Central Station and examined the 
terminal facilities, switch signals, &c. 

The Railroad Men’s Club was a novel and inter- 
esting sight. This isin a spacious brick building, 
adjacent to the Grand Central Station, and is the 
donation of the Vanderbilt family. Here, by the 
payment of ten cents per month, any employé can 
have the use of the building, reading-room, baths, 
and gymnasium. He may also find lodging, pro- 
vided there is a vacant room. The value of this to 
a single man is simply incalculable, and ought to 
foster a most kindly spirit between employer and 
employé. This closed the programme for the day, 
and our party reached their hotel at 6 p.M., tired, 
perhaps, but assuring their hosts they had spent a 
delightful and instructive day. 

The following morning we were forced to rouse 
our guests at an early hour, for we had a pretty full 
programme to carry out. 

They embarked on the steamer Laura M. Starin, 
which was chartered for the occasion, and steamed 
up the East River, where views were afforded of 
Blackwell’s Island and Hell Gate, the scene of 
General Newton’s triumph, about which our visitors 
seemed to have a clear and correct idea. Indeed, 
it was remarked more than once how much they 
knew of the engineering features of this country 
which they had never seen, and this established 
them, at once, in the minds of their hosts as men 
of great general information. Our point of destina- 
tion was the De La Vergne Refrigerating Company, 
where we were received with great cordiality, and 
conducted through their works. These works are 
most interesting, and notwithstanding the fact that 
the general manager’s recent death had cast a 
gloom over the oflicials, yet everything was done 
to entertain and to explain. The massive machinery 
was greatly admired, and the completeness of the 
plant called forth many expressions of praise. The 
absence of great lines of shafting was the object 
of remark, and this was soon explained by the 
fact that each machine is run by its own electric 
motor. 

After an entertainment in the dining-room of the 
works, which is run on the plan of a restaurant for 
the employés, the party re-embarked, and were 
speedily under way. We passed on the easterly 
side of Blackwell’s Island, saw the entrance to the 
Brooklyn Navy Yard and the great warehouses of 
Brooklyn, took a look upward at the East River 
Bridge and a side look at Governor’s Island and 
New York City, and halted opposite the noble 
statue of Liberty, that most thoughtful and ex- 
quisite gift of the French people to their American 
friends. The features of M. Bartholdi’s great work 
seemed to wear a smile of welcome, and it was re- 
gretted that its eminent author, who was in New 
York, could not have been there to see, with us, 
this noble effort of his genius. 

The party had their attention called in passing 
to the work of the Dock Commission, some of 
whose engineers were on board, and a blast was 
promised, but, like the baby on exhibition, it 
wouldn’t show off, and we were compelled to pro- 
ceed ‘‘ unblasted.” 

The wonderful steamers of the Fall River Line, 
which have been fully described and illustrated in 
ENGINEERING, were next visited. The writer, who 
had planned this trip, selected them as not only 
beautiful specimens of marine architecture, but as 
a novelty to a foreigner. The conditions calling 
them forth do not exist abroad, hence American 
hosts are sure they will prove a surprise to foreign 
guests, 





The Plymouth was first examined, and her mas- 
sive engines called forth much admiration from the 
visitors. Steam was applied, and the engines re- 
volved a few times, showing their workings in a 
most praiseworthy manner; and then the state- 
rooms and saloons were inspected, after which the 
party crossed the dock and boarded the Puritan. 
If admiration was the feeling expressed on the Ply- 
mouth, absolute astonishment was depicted when 
our French friends saw the Puritan. They could 
hardly find words to express themselves, even in 
that most fluent of all languages, their native 
tongue. 

One gentleman said to the writer, on seeing one 
of the large state-rooms, ‘‘ This is not a cabin, it is 
a chamber.” The electric lights were turned on, 
and added to the beauty of the scene, especially 
to the appearance of the grand saloon. The officers 
of the line were represented by Mr. Lovell, Mr. 
Gardner, the general manager ; Mr. Pierce, the 
chief engineer ; and Mr. Taylor, the general pas- 
senger agent. Added to them was the veteian 
engineer, Mr. Andrew Fletcher, whose triumphs 
of skill have never been surpassed, and who twenty- 
five years ago built the Mary Powell, a boat which 
to-day holds the record as the best steamer afloat. 
He looked proud of this work of his, as he had 
every reason to be, and yet was so modest that he 
had to be sought for and presented to our French 
friends. It may be mentioned that these marvellous 
boats cost 1,250,000 dols. each. 

The Fall River Line, it should be remarked, never 
does anything by halves, and when the party were 
invited to inspect the dining saloon, they found 
there a beautifully decorated table, full of every- 
thing to tempt the appetite, and the wine of their 
native land to assist its assimilation, as well as to 
hasten its departure. The walls of the rooms were 
beautified by French flags, festooning them in a 
most graceful and attractive manner, while behind 
the guests’ chairs stood a row of coloured waiters in 
uniform, brought into bold relief by the white back- 
ground of the cabin. Their glistening teeth showed 
a welcome to the foreigners, who regarded them 
with almost as much curiosity as anything they had 
seen. 

The president of the French engineers felt 
moved to make a suitable and agreeable speech in 
response to a hearty welcome given by Mr. Lovel, 
and soon the room resounded with merriment, punc- 
tuated at proper intervals by the cheery popping of 
the champagne corks. It was hard to get our 
guests away, but other matters called us out, and 
we reluctantly left our genial hosts one hour later 
than the programme, and steamed across the river 
to the Pennsylvania Railroad station, where the 
party was met by Mr. Woolcott Jackson, general 
superintendent, and Mr. Crawford. These gentle- 
men conducted the party through the station, 
showed them all the various arrangements of this 
perfectly equipped railway, and took them outside 
to the signal towers, which at once fixed their atten- 
tion. The party were then shown through a model 
vestibule train, and after seeing the transfer boat, 
where the freight cars are run on, and conducted 
around the harbour, we bade farewell to our enter- 
tainers, and steamed up the Hudson. 

In passing Mr. Fletcher’s yard, attention was 
called to the new boat in process of construction 
for the Fall River Line, and a few whistles of 
salutation were sounded. Just at that moment, the 
Mary Powell, as if to bear tribute to Mr. Fletcher, 
darted out of her dock and started up the river. 
We had a sort of dissolving view of her, for her 
speed was nearly twice that of (our boat, and she 
was soon out of sight on her daily trip to New- 
burg. Another of Mr. Fletcher’s successes passed 
us on our way, the speed of which nearly equals 
that of the Mary Powell. Our guests saw a 
portion of the Hudson, admired the Palisades and 
the beautiful towns clustered along the banks of 
the river, and were, about 4.30 P.m., invited to a 
** petit souper,” to which one man replied, accom- 
panying the words with a most pathetic but despair- 
ing gesture : ‘I thank you very much, but I have 
no longer any stomach.” 

The party returned at 6 p.m., and if the writer 
can understand the full import of the French 
address made on the forward deck before landing, 
they had a good time. 

The next day was put down as ‘‘the respite,” 
as we thought our guests might desire leisure to 
arrange matters before their departure. However, 
a large number of them accepted the invitation of 
the Worthington Company to visit their works in 
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Brooklyn, and that evening they entertained a 
number of the committee at their hotel. 

The next morning a fine vestibuled drawing-room 
train was placed at the committee’s disposal by the 
authorities of the New York Central Railway 
Company, to convey their guests to Niagara Falls. 
This favour was highly appreciated by hosts and 
guests, and will undoubtedly result in a most 
favourable opinion of this splendid road, both in 
America andin France. The train was of the best 
type, and had all the modern improvements for 
luxury and comfort which have marked the ad- 
ministration of this celebrated line for many years. 
A dining-car of latest pattern left nothing to be 
desired, and the train glided out of the station on 
its happy mission with hardly a motion, which was 
remarked by the visitors, and spoke well for the 
road-bed, as well as for the high character of the 
rolling stock. One enthusiastic Frenchman told 
the writer with considerable amazement that when 
the speed was sixty miles per hour he could write 
as easily as in his own house. 

The Hudson never looked more attractive than 
when viewed from the wide windows of the Wagner 
car, and the French gentlemen remarked on it, 
saying there was nothing in Europe to compare it 
with, even the Danube being inferior in beauty. 
West Point was pointed out, and the Catskill 
Mountains, which formed a most suitable back- 
ground to the scenery. 

Albany was soon reached, and the party sped 
along the lovely Mohawk Valley, that garden spot 
of the Empire State ; later, dinner was served in the 
usual excellent style of the Wagner Company, and 
several of the party rode on the locomotive by the 
courtesy of Mr. Buchanan. The Central Railway 
did everything that could be desired to show their 
guests how heartily welcome they were. A day 
was profitably spent at Niagara Falls, and after the 
wonders of Nature had been viewed, and a drive to 
Dufferin Park completed, the visitors were shown 
man’s practical handiwork in the shape of the 
Niagara Falls Tunnel, the canal and the wheel pit, 
under the guidance of representatives of the 
Niagara Falls Construction Company. At night 
the party were safely placed in sleeping cars and 
sent on their way rejoicing. This courtesy and 
the remainder of the trip to Chicago were the gift 
of the Michigan Central Railway, and came to us 
through the good offices of the Hawks and Mr. 
Jesse Smith, both of the American party of 1889. 

Mr. Walter Russel, another of the same party, 
met our guests at Detroit, and assisted greatly in 
entertaining them. The passage of the Detroit 
River on two large ferryboats, which took the 
whole train, was also of great interest to the 
foreign gentlemen. 

The party were immediately taken on board 
special electric cars courteously provided by the 
Citizens’ Street Railway Company, conveyed along 
Jefferson to Woodward-avenue and thence to the 
end of the line at Piquette-avenue. They re- 
turned, and at the foot of Woodward-avenue 
boarded the ferryboat Promise, which had been 
placed at their disposal by the Detroit and Wind- 
sor Ferry Company. They went up the American 
Channel, round Belle Isle, and down the river past 
the fort. The weather was superb, and everything 
appeared under the most favourable auspices. The 
Frenchmen were delighted with the trip, and were 
profuse in their compliments on all they saw. They 
were alike impressed with the natural beauties along 
the river, as with the magnificent body of water 
which formed so important a highway for commerce 
in the interior of the country. When they returned 
to the foot of Woodward-avenue they were escorted 
to the Detroit Club, where they sat down to an ex- 
cellent luncheon in the large banquet-hall. There 
were sixty in the company, including the escorts 
and George H. Barbour, president of the club. 

Any one who has had the good fortune to be en- 
tertained at the Detroit Club knows exactly how it 
was done on this occasion, and to those who have 
not had this good fortune, it may be simply said : 
‘* Go yourself, and you'll know what it is to live on 
the fat of the land!” Good-humour and jollity 
prevailed, and compliments flew fast in French and 
English, till an outsider might have imagined that 
another angel had descended and repeated the 
miracle of the Tower of Babel; but farewells had to 
be said at last, for the Michigan Central’s special 
had a schedule to maintain. The journey to Chicago 
was acsomplished speedily and without incident or 
accident, as is usual on this well-equipped and 
smooth-running railway, and our party was handed 








over in good order to the Chicago local committee 
the next morning, where they were safely left to 
enjoy the Fair, and, on the conclusion of their visit, 
to make a further trip around the United States, 
in the course of which they will visit St. Louis, 
Pittsburg, Washington, and Philadelphia, return- 
ing to New York in time to take the steamer for 
France on September 30. 








BRITISH COLONIES AT CHICAGO. 
VI.—New South WatLes—continued. 


New South Wats has not yet become a manu- 
facturing country, and accordingly her displays in 
the Machinery, Transportation, and Manufactures 
sections do not call for much remark on our part. 
In Department F, that of machinery, the colony 
only exhibits in some half-a-dozen classes. The 
Government printer, Mr. Charles Potter, of 
Sydney, sends a collection of printing oftice 
materials, such as electro and stereotypes, and 
specimens of typography. The history of the 
Government Printing Department is of interest. In 
1788, Governor Phillip brought out from England 
a small printing plant, but it remained useless for 
seven years, because no one in the colony was able 
to make use of it. The official organ, the Sydney 
Gazetle and New South Wales Advertiser, made its 
first appearance in 1803, and was, in fact, the first 
newspaper published in Australia. It was succeeded 
in 1832 by the Government Gazette, which is still 
the official organ. Out of these small beginnings 
has grown the Government Printing Department, 
a large and most important bureau, in which 
printing, binding, engraving, photography, &c., 
are carried out in a very high-class manner. In 
the group devoted to lithography and colour print- 
ing, Messrs. Turner and Henderson, of Sydney, 
send a large number of specimens of colour work, 
of a very creditable quality. Miscellaneous 
machinery exhibits are confined to three objects : 
a washing machine, a grease interceptor, and a rail- 
way switch. 

In the apportionment of space in the Transporta- 
tion Building, New South Wales suffered badly, it 
having been found impossible to make an allot- 
ment sufficient to do justice to the objects dis- 
played by the colony in that department. As a 
necessary consequence, the transportation exhibits 
are so crowded that they interfere with one another, 
and the court is undoubtedly overlooked by visitors, 
whose attention is diverted by adjacent and more 
imposing sections. But the transportation section 
of New South Wales contains much of interest, and 
many things that illustrate the history of improved 
communication, and therefore the growth of 
civilisation, in the colony. We may glance 
rapidly at the most important of these exhibits, 
beginning with the large and well-executed maps 
sent by the Commissioners for New South Wales 
Railways. These maps show ata glance what has 
been done in the matter of railway communi- 
cation in the colony. In 1892 there were 2313 
miles open for traffic and 205 miles under construc- 
tion ; the longest through journey that can be made 
at present is 986 miles, and it is possible now to 
travel from Sydney northwards for 490 miles; 
westward, 503 miles ; south, 387 miles ; and south- 
west, 454 miles. The Railway Commissioners also 
show a large collection of photographs, and speci- 
mens of permanent way for main and suburban 
lines. On the former, flat-footed 80 1b. rails are 
employed, the sleepers being of ironbark, of which 
more will be said presently when dealing with the 
forestry section. This timber weighs 801b. per 
cubic foot, and its durability is demonstrated by 
ties exhibited which were taken up after twenty-four 
years’ service. On the suburban lines 80-lb. double- 
headed rails are used, with 45-lb. chairs and teak 
keys. The ironbark sleepers are spaced 2 ft. 7 in. 
apart, and are 9 ft. long by 10in. by5in. The 
photographs illustrating engineering works, sta- 
tions, &c., are of considerable interest. The more 
important refer to the Hawkesbury Bridge, which, 
it will be remembered, was of American design, 
and built chiefly of English material. The total 
length is 2896 ft., divided into seven spans sup- 
ported on six cylinders, the length of which varies 
from 146 ft. to 210 ft. 

Another interesting ay shows the coal- 
shipping facilities at Newcastle, referred to in a 
previous article: Inthe year ending June, 1892, 
there were shipped 2,105,770 tons of coal by the 
fifteen hydraulic cranes upon the wharves. It may 





be mentioned that 313,200 tons of coal were shipped 
from this port to San Francisco in 1892. Other 
photographs illustrate the standard locomotives 
and rolling stock used on New South Wales rail- 
ways ; these are all of English or American con- 
struction, and include cattle and refrigerator cars, 
for which there is a large demand. A model of 
the Lithgow Valley Zigzag in the Blue Mountains is 
an interesting exhibit in this section. This descent 
of the Great Western Railway from the summit 
level, 3600 ft. above the sea, is about 90 miles from 
Sydney. The gradient of each section of the in- 
cline is 1 in 42, the sections being connected by 
reversing stations, which have a rising grade of 
lin 66. There are three stages of descent. The 
highest falls from the summit level 238 ft. in a dis- 
tance of 1 mile 62 chains, to the first reversing 
station 3362 ft. above the sea. The engineering 
work on this section is very heavy, and includes a 
masonry viaduct on a 10-chain curve 233 ft. long, 
and several cuttings and embankments 60 ft. high. 
The second descent is 1 mile long, the fall being 
100 ft. The cuttings and embankments here are 
70 ft. in height, and there are two viaducts 300 ft. 
long, one of which has a maximum height of pier 
of 75 ft. ; there is also a tunnel 220 ft. long. The 
third length of the zigzag is 1} miles long, with a 
fall of 188 ft. ; the work on this section was not so 
heavy as on the other two. The height above sea 
level at the foot of the zigzag is 3074 ft., and the 
foot of the last incline is immediately below the 
top of the highest one; the length of line to gain 
the total fall is 44 miles. The model is a very ex- 
cellent piece of work, and was executed for the Rail- 
way Commissioners by Mr. James White, of Sydney. 
It is 20 ft. long and 10 ft. wide, the scale being 1 to 
264. Three miles of line are shown on the model, 
which is artistically blended into a picture at the 
back. There are shown a variety of road vehicles, 
either by actual examples, models, or photographs, 
but there is only one more object that need arrest 
our attention. This is the model of the Sutherland 
Dock, Cockatoo Island, Sydney, contributed by the 
New South Wales Commissioners. The model 
illustrates a remarkable engineering work, claimed 
to be the largest graving dock yet constructed. The 
principal dimensions of the dock, which has been 
completed for several years, are as follows : 


Ft. In. 

Width between copings of outer caisson 

seating ... Gea as Sia act ee 
Width between copings of outer invert 88 0 

‘ - a“ inner ,,... 840 
Greatest width of dock between copings 108 0 
Width between copings of pier .. 880 
Length at coping level from inner sto 

to dock he: ee “< as .. 608 0 
Length at coping level from outer stop 

to dock head... eS ee ... 638 0 
Depth from coping to sill ‘i aden A 
Water over sills at high water spring 

tides pes pe aa a ie 
Water over sills at low water spring 

tides 26 0 


Floor of dock below sill of inner invert 3 6 
Inclination of floor ai ae 1 in 367 
Batter of entrance walls <2 ww» Lin24 


The sides of the dock are divided into four bays 
by three projecting piers, on one face of each of 
which a flight of steps leads to the floor of the dock. 
The entrance is closed by a wrought-iron caisson, 
which can be withdrawn into a recess on one 
side; pum are provided for forcing water 
into, or withdrawing it from, the air chamber 
in the caisson, the latter condition being required 
when it is withdrawn inte the chamber, on the 
floor of which a roller path is provided, the caisson 
being traversed by a hauling engine. The deck of 
the caisson is pot tere, Hore me to enable it to 
pass under a bridge built over the chamber. A very 
complete installation of cranes exists on the sides 
of the dock for handling shores, &c., when a vessel 
is being docked. The pumping plant is, of course, 
very powerful, as the dock contains 48,200 tons of 
water, and this can be removed in four hours, 
though it is found advisable in practice, when a 
ship is in place, not to empty the dock in less than 
six hours. Power is obtained from a pair of hori- 
zontal surface-condensing engines, with 38 in. 
cylinders and 48 in. stroke. The two pumps are 
vertical double-acting, with plungers 54 in. in dia- 
meter, and a stroke of 72 in. Steam is supplied 
from three externally-fired boilers, only two of 
which are required, the third being kept in reserve. 
When the dock is emptied it is kept dry by a small 
non-condensing 14 in. by 12 in. cylinder engine, 
driving a three-throw single-acting pump, with 
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1l-in. plunger having 30 in. stroke. This engine 
is also used for shifting the caisson. The model of 
this dock exhibited at Chicago is on a scale of 40 ft. 
to 1 ft. 

Naturally we expect to find very few exhibits 
illustrating the manufactures of New South Wales, 
but there have been found some exhibitors of 
sufficient enterprise to prevent this department 
from being a blank so far as the colony is concerned. 
There are several exhibits of drugs and essences, 
in which for the most part eucalyptus is the base. 
There are two manufactories of varnish represented, 
and several collections of furniture, handsome both 
in execution and material, especially those made of 
black bean, New South Wales beech and red cedar, 
and rosewood. The carvings in wood and other 
materiais, such as emus’ eggs, are worth notice, 
and tailoring and bootmaking do not go by default. 
The trophies of skins are admirable, and the dis- 
play of rubber goods is relatively extensive. 
Messrs. Ludowici and Son, Sydney, make a good 
show of leather belting, and there is a large exhibit 
of different kinds of humanitarian horseshoes. 

In the Fisheries Department (D) the space 
allotted to New South Wales is well occupied by a 
sinall number of exhibitors. There is a conspicuous 
collection of the fishes of the colony, prepared by 
the Commissioners, with the assistance of the Chief 
Inspector of the Fisheries Department, and the 
trustees of the Australian Museum. It comprises 
examples of 100 different varieties of fresh-water 
and sea fish, and with the information appended to 
the cases, the collection conveys very complete in- 
formation upon the fisheries of New South Wales. 
The Commissioners also send specimens of nine 
varieties of commercial oysters, nearly all of them 
taken from natural beds, which are carefully pre- 
served and cultivated. This same body has also 
contributed types of the crustacea, and no less than 
77 examples of the reptiles of the colony. There 
is also a group of Australasian birds destructive 
to fish, and the furs and skeletons of the Australian 
sea-bear or seal, There area few books and reports 
on the fisheries of New South Wales ; the model of 
a colonial fishing boat, and a good collection of 
tinned and smoked fresh and salt water fish, and of 
biche de mer and other unusual marine delicacies, 
of which large quantities are exported from New 
South Wales to China. Finally, there are shown 
19 different varieties of fish oil and of fish fer- 
tilisers. 

The Forestry Department of New South Wales is 
of high importance; it cannot be compared with 
the British exhibits in the building devoted to 
forestry, for the excellent reason that we have 
none, but it will certainly bear comparison with the 
corresponding exhibits of any othercountry. There 
are but very few exhibitors, because nearly all the 
work of collecting has fallen upon the Commis- 
sioners, who have acquitted themselves admirably. 
The interest and value of this, like all the other 
sections of the colony, is enhanced by the large and 
well-digested amount of information either appended 
to the objects shown or given in the catalogues ; in 
this respect New South Wales has set an example 
that puts most of the other countries to shame, and 
constrasts especially with the wholly unsatisfactory 
general catalogue issued by the Exposition authori- 
ties. Passing by a few specimens of timber shown 
by private exhibitors, we come to the splendid col- 
lection of native commercial woods made by the 
Commissioners; there are no less than 156 specimens, 
all of sufficient size to show the quality and charac- 
teristics. They were prepared under the direction 
of Mr. J. Ednie Brown, the Director-General of the 
Forestry Department. A number of these specimens 
represent trees foreign to the colony, but most of 
them are indigenous. Lack of space would prevent 
our referring to allthe varieties represented, but we 
may mention some of the more important. The red 
cedar (Cedrela australis) is becoming somewhat 
scarce, and much attention is being paid to its pro- 
pagation. It attains a height of 200 ft. and a dia- 
meter of 10 ft., and is used largely for decorative 
eee. Nine varieties of eucalyptus are exhi- 

ited as of foreign origin, the most important 
perhaps being EZ. microrys and E. pilwaris—the 
tallow-wood and black butt. These reach a height 
of 150 ft. or 200 ft. and 8 ft. in diameter, and are 
serviceable for house and shipbuilding. EF. pani- 
culata, or pale ironbark, grows also to a large tree, 
and the timber, for its durability and toughness, is 
valuable for sleepers, railway and road carriages, 
&e. The turpentine tree (Syncarpia lawrifolia) is 
much prized for piles and other under-water con- 





structive purposes ; it is plentiful, and is claimed to 
be proof to the attacks of the teredo navalis. 
Among the indigenous timbers of New South 
Wales, there is a variety of acacias ; few of these 
grow to a large size, but all are valuable for 
many purposes, especially for cabinet and turners’ 
work. Nineteen varieties of indigenous eucalyptus 
are shown, among which may be specially mentioned 
the stringy - bark (H. capitellata), the blue 
gum (EF. saligna), the red ironbark (E. sider- 
oxylon), and the red gum (EE. tereticornis). 
These appear specially well adapted for con- 
structive purposes, especially for exposed situa- 
tions, or for purposes where considerable strain 
has to be resisted. Among other forest trees 
may be mentioned the white cedar (Melia com- 
posita), which reaches a height of from 80 ft. to 
100 ft., and a diameter of 3 ft. to 4 ft. This is a 
beautiful flowering and shade tree, and its timber 
is valued for coopers’ work. The lignum vite is 
also an important though not a plentiful tree ; it 
provides excellent deck planking, and material for 
the turner and cabinet-maker. The black bean 
(Castanospermum avstrale) has some exceptional 
characteristics ; it is a handsome tree, objected to 
by stock-owners on account of the poisonous nature 
of its leaves, although the fruit when soaked and 
roasted is eaten by the aborigines. The timber 
resembles walnut, and is largely used for cabinet 
work. The yellow and red grass tree gums (Xan- 
thorrhea hastilis and X. arborea) are of considerable 
value on account of the resin they yield ; that of 
the former is employed in making varnish, the 
latter supplies a wood stain. The collection is sup- 
plemented by a second, comprising 105 herbarium 
specimens of timber, and also by others of the 
seeds and seed vessels, barks of commercial trees, 
and commercial timbers in marketable lengths. Of 
other exhibits we may mention those by the Com- 
missioners of hardwood blocks for road paving ; 
these are arranged as atrophy, and include blue gum, 
tallow-wood, forest mahogany, boxwood, and iron- 
bark. Some seven or eight private exhibitors make 
a display of polished and unpolished woods; that 
of Mr. M. W. Lewis, of East Maitland, is especi- 
ally to be noticed. There are also examples of tan 
barks, some containing 35.75 per cent. of tannic 
acid ; grass rope used in foundries, and a number 
of photographs of remarkable trees, among which 
isa spotted gum (H. maculata) 300 ft. high and 
18 ft. in circumference ; a native fig 250 ft. high ; 
a black-butt (EL. pilwlaris) 280 ft., &c. 

It is to be hoped that the magnificent forestry 
collection to which we have but very briefly referred 
will be preserved complete, and that it may find an 
ultimate home at the Imperial Institute. 


(To be continued.) 





NOTES. 
SWEDISH ORE. 

THE iron ore exports from Sweden are very con- 
siderable this year, the aggregate shippings up to 
the end of August exceeding 327,000 tons, against 
225,000 tons for the corresponding time of 1882. 
Over 200,000 tons of the above have been shipped 
from Lulea, and hail from the famous Gellivara 
deposits. Itis expected that about another 100,000 
tons will still be shipped from Lulea this year, and 
that next year’s shipments from this port will 
amount to quite 400,000 tons. Of this year’s 
Lulea shipments the bulk, or about 75 per cent., has 
gone to Westphalia and other German provinces 
by way of Rotterdam, in addition to which a con- 
siderable quantity has gone tv North German ports, 
whereas only 15,000 tons have gone to English 
ports. 


Tue Atiantic REecorp. 

The Cunard steamer Lucania has succeeded in 
her second voyage to New York in breaking the 
record held for a long time by the American Line 
steamer Paris, reducing the time on the voyage by 
39 minutes, the time now being 5 days 13 ote 4 
45 minutes. The Cunard Company now have the 
credit associated with the record for both outward 
and homeward passages, and it may be interesting 
here to note the progress made since this credit 
was due to the Umbria and Etruria’s performances : 


Outwards., 
days. hrs. min. knots. 
1888 ce Etruria .. ss 6 1 45 = 19.8 
1892 we Paris oe se 5 14 24 = 20.7 


1893 ee Lucania .. os 6 138 45 = 20.75 


It will thus be seen that the Inman and White 
Star steamers by competitive effort reduced 





the passage between 1888 and 1892 by 11 hours 
20 minutes, and now the Cunard steamers have 
entered upon a course of record-breaking runs, 
so that the time will yet be reduced con- 
siderably by them. The Lucania in one day 
made 560 miles. As she was steaming from the 
sun, the time from noon to noon was over the 24 
hours, and the mean speed works out to 224 knots. 
If she is fortunate in having for a whole voyage the 
favourable weather experienced on that day, the 
time taken may be easily reduced to 5 days 6 hours. 
The improvement on the speed of the Etruria is 
very marked, but it must not be forgotten that the 
engines fitted at Fairfield by Mr. Laing into the 
newer vessels are of greater power and efficiency 
than those he designed for the earlier steamers. 
The daily runs were 452, 503, 542, 508, 560, and 210 
miles, and the cable received indicates that the ship 
was ‘‘very steady,’ a point of interest in view of in- 
accurate statements regarding vibration, and one of 
satisfaction to Mr. Saxton White, as well as to the 
Fairfield Company. In fact, we understand that the 
Cunard Company are high in their praise of both 
ship and engines. We have said that the Cunard 
Company also hold the homeward record, and it 
may be indicated that the improvement on the 
Umbria and Etruria passages is also marked : 


Homewards. 
days. hrs. min. knots. 
1888 os Umbria .. < 6 8 12 = 19.1 
1892 ae New York a 5 19 57 = 20.10 
1893 “ Campania se 5 14 24 = 20.94 


The Campania on a winter run, however, main- 
tained for the whole voyage 21.3 knots, and here 
again one finds encouragement in the hope that 
before long the duration of voyage may yet be 
reduced to 5} days, for, as a rule, vessels steam 
better after their first year’s service. 


Erosion OF THE Mississrer1 River Banks. 

In an interesting paper recently read before the 
American Society of Civil Engineers, Mr. J. A. 
Ockerson, M. Am. Soc. C.E., compares the recent 
accurate surveys of the Mississippi River, made 
since 1879, with an early reconnaisance, made in 
1770, and with each other. He finds that the 
lateral motion of the river is very much less than is 
generally assumed, nearly every important bend 
now existing being represented in practically an 
identical position in the map of 1770, the changes 
in the river between that date and the more recent 
surveys beingconfined toa few cutsoff which occurred 
atknown dates betweenthesurveys. Apartfrom these 
the river flows round the same bends and between 
the same islands now as in 1770, its excursions into 
one side or other of its mean position being in 
general limited within a very narrow belt. Steps 
were taken in the 1879 survey, and since, to erect 
stone monuments at frequent intervals, forming 
agen base points, by means of which it will 

possible in future to determine changes in the 
bank line, and make accurate determinations of the 
rate of erosion of the bank. The ten years that 
have elapsed since the first of these accurate 
surveys, have already enabled Mr. Ockerson to 
make a fair approximation to the rate at which 
the changes in the bank lines are now taking 
place. He remarks that erosion does not usually 
take place by the’ steady wearing away of the 
banks, but by caving, most of which occurs not 
at high water, but during a falling stage of the river. 
The banks of the Mississippi for miles consist of 
sand and silt, with horizontal layers of clay at irre- 
gular intervals. The sand and silt become 
saturated during high water, and when the river 
level falls, it carries with it the water which has 
penetrated the banks, undermining the latter. The 
result is that a block 200 ft. wide and about a mile 
long, sometimes settles down bodily several feet. 
On a length of 885 miles between Cairo and 
Donaldsonville, there are 916 miles of caving banks, 
of which 430 miles areon the left-hand bank, and the 
remainder on the right-hand one. The erosion is 
practically continuous on one bank or the other for 
the whole distance, and, in general, erosion on one 
bank corresponds to accretion on the other, though 
the eroded areas overlap. The average annual 
erosion per mile of caving bank is about 42,000 
cubic yards per annum. Of this total less than 
one-third is carried away by the river, as proved 
by sediment observations on the water passing New 
Orleans. 

Sayers’ ComrENSATORS FoR Loss or PRESSURE 
IN ELEcTRIC FEEDERS. 

On page 778 of our last volume we gave an account 

of the sparkless armature invented by Mr. W. B. 
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Sayers, of Glenwood, Bearsden, near Glasgow. Since 
the date of our former notice he has designed two 
machines on his system, as compensators for the 
Midland Railway Company’s electric lighting 
station at Derby. As the three-wire system is 
employed there, it became necessary to provide 
against the disturbance produced by the loss of 
pressure in the so-called neutral wire when a cur- 
rent is flowing in it, owing to the two sides of the 
system being out of balance. In explaining this 
matter at the recent meeting of the British Asso- 
ciation, Mr. Sayers took an extreme case and sup- 
posed there to be double as much current flowing 
on one side as on the other, so that half the total 
current (200 ampéres) was returning by the balanc- 
ing wire, which was supposed to have a cross-section 
equal to one-half that of either of the outer feeders. 
Under these conditions, if the feeders had the re- 
sistances indicated, there would have beena fall of 
10 volts, both in the feeder and also in the balance 
wire, as regards the overloaded side; but the fall 
of 10 volts in the balance wire counted as a rise of 
10 volts as regarded the underloaded side, and as 
the fall inthe feeder on the underloaded side was only 
5 volts, it was clear that the generator on the under- 
loaded side must only give 95 volts in order that 
the pressure at the distant end should be 100 volts, 
whereas the generator on the overloaded side must 
give120 volts to secure the normal of 100 volts atthe 
distant end. The disturbance, however, was com- 
pensated for by providing a winding on the keepers 
connected in series with the neutral wire, the wind- 
ing being put on in such a way as to modify the 
amount of pressure added to or subtracted from the 
two sides of the system, so as to keep the pressure 
constant on both sides at the distant end of the 
feeders under all conditions. The compensator 
through which the current to the feeder on the 
overloaded side passed needed to raise the pressure 
20 volts, while the compensator through which the 
current to the underloaded feeder passed needed 
to lower the pressure 5 volts, the main dynamos 
being kept at constant pressure of 100 volts, It 
therefore followed that the compensator must be 
capable of running sparklessly, not only when the 
magnetic induction through the armature and 
keepers was proportional to the current flowing, 
i.e., the ordinary conditions of a series machine, 
but also when there was a current through the 
armature, but no effective magnetic field, or even 
a magnetic field in the opposite direction to what 
might be called the normal, so as to reduce the 
pressure. It so happened that Mr. Sayers’ ma- 
chines fulfilled these conditions to an almost per- 
fect degree. 
Gas SuBstiturEs. 

In a paper read before the Society of Engineers 
by Professor Vivian B. Lewes, the author described 
a process he had devised for the manufacture of 
cheap carburetted gas, containing only a small 
percentage of carbon monoxide. The apparatus 
employed consisted of a vessel charged with iron 
turnings surrounded by a fuel chamber. An air 
blast raised the whole to incandescence, and the 
producer gas formed in the fuel chamber was made 
to pass through the vessel containing the iron. 
When the requisite temperature was reached, the 
air blast was shut off, and the steam turned on to 
the iron. This yielded iron oxide and hydrogen 
by decomposition of the steam. When the evolu- 
tion of hydrogen became slow, the steam was 
turned off and the air blast admitted, and the pro- 
ducer gas thus formed reduced the iron oxide back 
to the metallic state, and at the same time raised 
it to the necessary heat. The plant could be 
worked continuously without renewal of the iron. 
Experiments led to the modification of this appa- 
ratus, and in its improved form the generator con- 
tained three compartments, the central one filled 
with coke, and the two sides with iron. The coke 
was raised to incandescence by air blasts, one at the 
bottom and one two-thirds up the fuel. The pro- 
ducer gas thus formed passed through the iron, and 
reduced the iron oxide back to the metallic state 
after each run. When the temperature was right, 
the air blast was shut off, and steam admitted at 
the bottom of the iron cylinders. At the same 
time crude oil was injected into the centre of 
the fuel by means of superheated steam. The fuel 
decomposed the steam into a mixture of hydrogen 
and carbon monoxide, while the oil was simul- 
taneously cracked, being protected from being 
burnt up by the water-gas, which also allowed 
it to be subjected to the high temperature 
necessary for its conversion into permanent 








gases. A second steam jet was placed below the 
oil injectors, so as to rapidly sweep out the oil gas 
by means of arush of water gas, if necessary. The 
three gases—hydrogen, oil gas, and water gas— 
were made to mix in the top of the generator, and 
thence pass on to be purified. One thousand cubic 
feet of 20 candle-power gas have been obtained by 
the consumption of 3 gallons of oil and 35 lb. of 
coke, on the average of daily working. The 
analysis of the gas is : s 


Hydrogen ee aa aa er 40.77 
Saturated hydrocarbons, methane, &c. ... 29.20 
Unsaturated hydrocarbons, ethylene, &c. 14.21 
Carbon monoxide ¥ ae m . 16.15 
Oxygen ... 13 
Nitrogen 54 

100.00 


The space required fora generator to make 250,000 
cubic feet per diem is 18 ft. by 7 ft. by 10 ft. high. 
It is estimated that 20-candle gas could in most 
localities be made at a cost of 1s. 3d. per 1000 cubic 
feet in the holder. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 3. 

ALL of the steel rail mills of the United States have 
started up, and the probabilities are that orders for 
40,000 tons will be placed this month, mostly for small 
lots for repairing or extension purposes. This does 
not mean that there is a revival at hand or in sight, 
but only that pressing necessities are being provided 
for. Selling prices are 29dols. Offers for 5000-ton lots 
have been made at 28 dols; brokers think rails will 
drop to this figure. There is no move to increase the 
production of foundry or forge iron. Stocks are still 
very heavy. Large consumers are waiting for a 
stronger market before buying winter supplies. Steel 
billets are delivered at 21 dols. in 1000-ton lots. One 
or two experimental shipments from Northern Alabama 
to Liverpool are about to be made. To understand 
the iron situation in the United States, it must be 
kept in mind that stocks of all kinds are very low 
among consumers, that necessary work is being post- 
poned as a as possible, that contemplated work is 
being pushed off, and that consumptive requirements 
are being crowded down to the lowest possible point. 
It should also be borne in mind that for quite a while 
nearly 200,000 tons of iron per week were melted, 
without an accumulation ; and that now, and for some 
time past, the melting has been considerably under 
100,000 tons. The logical and inevitable result of this 
restriction is, sooner or later, an increasing demand. 
What effect this will have on prices is not to be pre- 
dicted. Furnace and mill capacity are impatient for 
employment, and the first evidence of improving de- 
mand will be followed by an abundant supply. 
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THE AMERICA CUP. 
To THE Evrror oF ENGINEERING. 

Sir,—We are again doomed to bear with our disap- 
pointment as well as we can, but as engineers we should, 
a have foreseen the result more clearly than we 

id. 





What are the facts? A Britisher challenges for the 
cup, and declares the “‘ estimated ” length on water-line 
of his yacht. He builds his yacht, and he sails her in 
European waters all the summer, during which time 
everything becomes known with regard to her sail plan 
and its area. In the meantime the defenders are on the 
stocks, and when the trial races come off the winner is 
found to carry 12 per cent. more sail than the challenger 
by American measurement, and quite 15 per cent. more 
by English (or actual) measurement. 

The conditions under which the races are held stipulate 
that the length shall not exceed the challenger’s estimated 
length by more than 2 per cent., and that any excess 
within this 2 per cent. shall count double for time allow- 
ance (if any) between the yachts. Nevertheless, the de- 
fender can take much more than 2 per cent. excess for her 
sailing length or rating, which is found by the formula : 

Sailing length = length of hull on water line in feet 
added to the square root of the sail area in aquare feet 
and divided by two. 

Sailing L = EE Ae 

The defender had 1230 square feet more sail (by Ameri- 
can measurement) than the challenger, the excess being 
understood best if considered as a sail no less than 30 ft. 
wide by 41ft. high! and the time allowance for this 
excess was only 1 minute 40 seconds (or something like 
that) on acourse of 30 knots. 


Evidently in such a competition for international cham- | Th 


pionship honours, the sail area should have as many 
restrictions put upon it as the length. 

In all recent American contests for the cup, the same 
thing has occurred. The Americans have managed to 
start with a defender carrying more sail than the 
challenger. 

Now, ceteris paribus, the power P to drive a yacht at 
velocity V varies as V3, or V varies as #P, and P varies 
as sail area multiplied by wind pressure. 

Hence, taking any wind pressure as unity, 
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V varies as ¥ sail. 
V of Vigilant _ 411,272 
V of Valkyrie ¥ 10,042 
22.42 104 
21.56 100 


Now compare the actual time of race on Monday. 
Vigilant occupied 180 minutes to cover the 30 miles, 
consequently the Valkyrie should have completed the 
course in 

104 of 180 = 187.2 min. 

1u0 
This she failed to do, as she was over 10 minutes late, and 
was, therefore, really beaten by 3 minutes. On Saturday. 
however, Vigilant occupied 218 minutes, and Valkyrie, less 
than 8 minutes behind her, was within the 4 per cent. 
additional time which she ought mathematically to be en- 
titled to, as above shown. oreover, it must be remem- 
bered that the actual areas of sail differed more than in 
the figures employed above. 

It is really quite a hopeless task to win back the cup 
unless our American cousins will consent to meet us with 
an equal boat—not only equal in the principal speed-pro- 
ducing hull dimensions, but equal in sail area. 

There should be as much care taken about the actual 
sail of defender not exceeding that of challenger as now 
is taken over the length of hull on water-line. 

Yours truly, 
J. T. BucKNILL, 








FLASHING POINT OF PETROLEUM. 
To THE Epiror oF ENGINEERING. 

S1r,—I see in your issue of September 22 some notes 
en my paper on the flash point of petroleum. I feel obliged 
to you for pen attention to this important subject. 
Perhaps you will allow me to give a few facts, and 
indicate where my conclusions are different from yours. 

You acknowledge that raising the flash point would 
reduce the danger, and you ask, Is the game worth the 
candle ? and say that absolute safety may be bought too 
dearly. You also say that I should show that accidents 
are more frequent than is generally supposed. One hun- 
dred deaths from lamp explosions per year from the Re- 
gistrar-General’s return, and twice as many from lamps up- 
setting, from Mr. Alfred Spencer’s calculations, make 300 
deaths per year ; or, say 200 to be within the mark. That 
is 2000 for ten years, and the talestill going on. Isthe 
game not worth the candle? Are the lives to be despised 
because the people are poor? Let ten merchants be 
killed in a year, and we would soon see the law altered. 
Try and imagine the horror of one death. I inclosea 
list of deaths in September—not a full list. But it is not 
a matter for me at all; itis a matter for Englishmen; 
and I went into the matter with great reluctance because 
the Government seemed to be misled by the advisers they 
trusted to. If these deaths are preventible, our guilt is 
great. 

The safety point at present is 73 deg. ; the Inflammable 
Liquids Bill, 1891, proposed to raise it to 150 deg. Fahr. 
Instead of my proposal of 100 deg. being an extreme one, 
it seems to me to be the middle course you were advocat- 
ing, between danger and unnecessary interference with 
trade. The 1891 Bill left 73 deg. as the point between 
naphtha and burning oils, and put all the safe burning 
oils into the same category as the dangerous, and made 
all subject to a burdensome surveillance, so that the 
trade, with some reason, I think, objected most em- 
phatically. 

What would be the effect of raising the standard to 
100 deg. ? It would cause the foreigners to send in only 
safe oil of this test, which they could do for 4d. extra per 
gallon. The poor would never feel any difference in the 
price, and they would then be as safe as the rich and the 
Government servants are at present. The trade in this 
country would be greatly advantaged by the oil bein 
safe, and the terror being put astopto. The trade woul 
increase. At present it is hampered by its dangers. 
The Petroleum Association and the Government have 
been altogether misled into hampering the trade and 
sacrificing hundreds of lives per year, merely to suit the 
convenience of the foreign producers. 

Government should provide us with full statistics of 
accidents ; but they seem to have adopted a policy of 
ignorance to hide their own blunderings. At any rate, 
they will not do anything unless forced by public opinion, 

It is quite true that explosions with lamps take place 
only under exceptional circumstances. ‘There is, how- 
ever, nothing mysterious or unexplained about them. 

The explosive mixture is practically always present in 
the lamps of the poor ; but it does not go off unless a light 
is applied to it. A properly fitting wick is a nearly 

rfect preventive, otherwise we should have fatalities 

y the thousand every evening. As it is, it is only when 
the wick is exceptionally small, or when the wick is turned 
down into the reservoir, or the reservoir broken in some 
way, &c., that the light gets at the mixture. The poor 
know to be careful, but, being ignorant, they sometimes 
court danger, by, for instance, leaving one burner of a 
duplex lamp designedly empty. Now it is a disgrace to 
us all that the danger is always lying in wait for them. 
e explosive mixture ought never to be there. It does 
not suit the requirements of our trade at all. 

All other countries, except Germany, have a higher point 
of separation between naphtha and burning oil than ours ; 
but even with that their point is aot a safety point as with 
us, and’they take surveillance of the burning oil as well. 
In Europe, two barrels at most, and often only one, and 
these often with restrictions, are allowed in a dwelling. 
In this country dangerous burning oil can be stored in any 
ss in the middle of a city or anywhere, and the 

overnment, instead of protecting us, has, by legislation, 
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shut itself out from the power of interfering. (See evidence 
in Hammersmith inquest lately.) It is all “a | well to 
get as safe lamps as possible until the standard can be 
altered, but that will never do instead of altering the 
standard. The Hammersmith accident shows that low- 
flashing oils are dangerous when notin the lamp, and that, 
therefore, safety lamps do not obviate all the danger. 
America takes care to supply itself with safe oil, and 
sends all its dangerousoilhere. Germany has a standard 
of 70 deg. Abel, but it treats its burning oil with the care 
we treat naphtha. It allows only 5} gallons to be kept in 
a dwelling, or 82 gallons if kept in a metal tank. 

You think laboratory experiments not decisive as 
evidence in such matters. But we trust to a tiny labora- 
tory experiment to test the danger—the Abel test. I 
showed the relation of this test to large quantities. A 
9-in. wide tin can, half filled with oil of 73 deg. flash and 
temperature 73 deg, has vapour present sufficient, not to 
give a mere flash, but a dangerous explosion. A tank in 
a cellar with such oil pumping in at that temperature, 
and a candle put near the hole in the top to see if getting 
full, would produce a violent explosion. At higher tem- 
peratures the danger is much greater. Our Government 
and their advisers go on the supposition that there is no 
danger until the temperature reaches 27 deg. above the 
Abel flash point—whence the unnecessary slaughter of 
the poor. 

In Scotland, Germany, and America, and even in 
London, I may say, the voice of pure science says exactly 
what I say. 

Yours truly, 


. R. STEVART. 
Broxburn, N.B., October 6, 1893. 





ECONOMICAL SPEED OF STEAMSHIPS. 
To THE Evrrok oF ENGINEERING. 

Stn,—Mr. W. J. Millar, in his article on the above 
subject in your issue of September 8, asserts that ‘‘the 
work done will vary as the product of the power exerted 
and space traversed,” i.¢., that the total work done by a 
vessel’s engines on any voyage is proportional to the 
product of the indicated horse-power and the length of the 
voyage. Here Mr. Millar has made a mistake. 

The indicated horse-power is a measure of the work 
done in one hour; the total work done on the voyage 
must, therefore, be equal to the product of the indicated 
horse-power and the number of hours taken on the voyage. 

Using Mr. Millar’s symbols : 


P = power exerted (indicated horse-power). 


V = speed of ship. 
KE = energy expended. 
S = space traversed, or voyage. 
t = time of voyage, 
we have 
E=P ¢ 
=m V3,8 
id 
=m V?8. 


So that the energy expended is proportional to the 
product V2S instead of V*S, as given by Mr. Millar. 

The same result may be asttvel at by another method. 

The work done in propelling a vessel through any dis- 
tance S ata givens must be equal to the product of 
the vessel’s resistance (R) at that speed and the dis- 
tance S through which that resistance is overcome, 


That is, 
E=R.5S. 


But the resistance may be taken as proportional to the 

square of the speed, or 
R=m V2, 
and, substituting, EK = m V?S8 as before. 

One other point seems to require explanation. The 
formula given at the end of the article for the most 
economical speed at which to make a number of voyages 
in a given time T, is quite independent of the value of 
T! That is, whether the time T allows of four, three, 
two, or one voyage being made, the most economical 
speed is the same, 

How is ‘‘ the proportion of T to ¢ to be given effect to ?” 


. Sc, 
Partick, October 5, 1893. 





MARINE ENGINE INDICATOR. 
To THE Eprror or ENGINEERING. 

Srr,—In your issue of the 6th inst. we notice a letter 
from Mr. Henry Plater, asking for particulars of a spee 
and direction indicator for use on board ship. 

Many attempts have been made to devise an instrument 
which would give accurately and continuously, on the 
bridge of a ship, the number of revolutions of the engine 
shaft, and the direction in which it was working. 

The problem at first sight appears to be very simple ; 
bat although a large number of pneumatic, hydraulic, 
and electrical contrivances, many of them of a most in- 
genious nature, have been devised, there has generall 
been some unforeseen, but insuperable, difficulty which 
has cropped up at the last moment, to disappoint the in- 
ventor, and up to the present we believe that no satisfac- 
tory continuous-working “‘ speed indicator ” is in use. 

A large number of inventors have naturally taken elec- 
tricity as the most likely source from which to procure 
the foundation of the system, but here the difficulty comes 
in that, in order to work continuously, the battery must 
be kept continuously working, so that there is a great 
waste of power, and, consequently, a considerable expense 
in working. It would appear, therefore, that with an 
electrical contrivance continuous working is a disadvan- 
tage, and that a system which only works when required, 
and takes a very little battery power, providing it can be 





worked with reasonable speed, would be a preferable 
system. 

Such a system is in existence, known as Spratt’s elec- 
trical speed and direction indicator. With this system 
an indicator would be placed on the bridge, so arranged 
electrically, that the officer of the watch, on pressing 
a button at the side of this indicator, would star 
the mechanism and counting device, and after waiting 
15 seconds (or a shorter time even could be arranged if 
necessary) would read off on the dial of the instrument 
the exact number of revolutions of the engine shaft, 
and whether it was turning ahead or astern ; ee 
this latter inforn:ation is, we think, not often required by 
an officer on watch. 

This system was worked on a torpedo-boat during the 
naval manceuvres of 1892, and kept running at all speeds 
up to 400 revolutions per minute, working perfectly all 
the time. Since then, it has been fitted up on H.M.S. 
Vernon, at Portsmouth, where it has been left for any 
one to work at will. In this way it has probably re- 
ceived as much work in the twelve months as it would 
have in actual service in as many years, the result being 
that it has worked in a most satisfactory manner, only 
one hitch, due to a dirty contact, having taken place 
throughout the twelve months. 

The same system is in use on several foreign warships, 
giving excellent results. 

We are, Sir, your obedient servants, 
Extiorr BroTHeErs. 
101 and 102, St. Martin’s-lane, London, W.C., 
October 16, 1893. 

[We have also received a letter on this subject from 
Messrs. Little and Hall, of 4, Royal-arcade, Newcastle- 
on-Tyne, inclosing particulars of an indicator made by 
os ‘ae appears to satisfy Mr. Plater’s requirements, 
—Eb. F. 





BALL BEARINGS FOR THRUST BLOCKS. 
To THE Eprror OF ENGINEERING. 

Srr,—The letters in your issue of the 29th ult, re roller 
bearings, supply an interesting illustration of the out- 
stripping of theory by experiment. 

The method of forming a notched groove given by Mr. 
Wingfield is obviously correct as far as it goes, but is not 
suitable for carrying a heavy pressure, owing to the ball 
= bearing upon two points. : 

here the pressure is considerable, it would be necessary 
to extend the outline of the bearing surface. We should 
then be confronted with the fact that some rubbing must 
occur (as the simple conical roller is inadmissible owing 
to its outward thrust), and it becomes necessary to equalise 
it if a permanent form of roller is to be obtained. 

It seems that some form similar to that employed by 
Captain Edwards is likely to give the best result, as by 
the increased flatness of the curve on the portion having 
the least motion, that part of the downward pressure 
which resolves in a direction normal to the curve, will be 
greater than that upon the portion having the greater 
motion. 

The case seems analogous to that of a curved footstep 
bearing, and doubtless a similar analytical treatment 
nan easily applied. 

Yours truly, 
W. C. Carter. 

Mansion House-chambers, E.C, 





To THE Eprror or ENGINEERING. 

Srr,—In a recent issue, a correspondent wrote to you 
concerning the use of ball rings for engine thrusts. 
While the question has been answered by others, it seems 
that there still remains something which can be said on 
the subject which will be of general use to your readers. 

In general, ball bearings are at their best on drawing 
paper, because you cannot fill the conditions requisite to 
secure the economy promised by their use. Successful 
ball bearings require : 

1. That the balls should be perfect spheres. 

2. That they should be exactly of a size. 

3. Their shape and size must not change under workin 
pressure ; that is, they must be made of material har 
enough to prevent the slightest change in shape or size, 
and the surfaces upon which they roll must be perfectly 
true, also, and must be hard enough to sustain the pres- 
sures without yielding. 

They must not wear. 

This last condition shows, at once, that ball bearings 
are unsuited for heavy pressures, high speed, or, indeed, 
continuous work. It is very rarely that they can be used 


d with profit. 


Where rolling friction is desired, cone-shaped friction 
rollers are greatly to be preferred, because they can be 
made very accurately, they give more surface for bearing, 
and they wear uniformly, while better able to resist 
change of form and size. 

Respectfully yours, 


Henry BInsse. 
Newark, N.J., U.S.A. 





STEAM FISHING SMACKS. 
To tHe Eprror or ENGINEERING. 

Sir, —Whilst agreeing with all that your correspondent 
‘*Summer Visitor” says, it seems to me that there should 
not be the slightest difficulty in overcoming all these ob- 
jections and dangers, viz., by doing away with the boiler 
altogether. The other day I was asked on behalf of a 
foreign client to inspect one of Vosper’s oil engines, and 
went on Monday afternoon last to their works at Ham- 
mersmith, and was allowed to take a run in a 30-ft. boat 
so fitted. The motor was under way in less than ten 
minutes, and from then until I got off the boat two hours 
later at Westminster Pier, the engine ran without being 


touched in any way, the screw being sent from ‘‘ ahead ” 
to ‘‘ astern” with great ease, and I may say I was really 
astonished at the easy way in which it was all done, and 
without smoke, dust, or smell. I was informed that this 
30-ft. t had been run over 2000 miles in Ireland, having 
just returned, and that neither the engine nor boat had, 
during that time, required repair of any kind, nor do they 
now. 

Surely this is what is wanted in fishing smacks ? 

I am, Sir, yours faithfully, 
A. W. TIcKLE, 
6, Fenchurch-buildings, London, E.C., 
October 11, 1893, 





CONCRETE TIPPING BOXES. 
To THE Eprtor OF ENGINEERING. 

Sr1r,—-In a paper on the ‘‘ La Guaira Harbour Works,” 
read before the Maritime Congress by Mr. A. E. Carey, and 
reprinted by you on page 314 ante, the concrete depositor 
is referred to as the invention of Mr. W. C. Punchard. 
Allow me, through your columns, to contradict this. I in- 
vented, designed, and superintended the construction of 
these depositors, and Mr. Punchard, who was then at La 
Guaira, had absolutely nothing to do with them, and 
when he received the first depositor, declined to use it. 
It lay there for nine months, when he returned to Eng- 
land, and another engineer—Mr. Houston — was sent 
out in charge of the works. The Thames Iron Works 
Company was then constructing two barges, under m 
inspection, for the work, and, as the works were at astand- 
still for want of the barges, Mr. Houston put my inven- 
tion to work, and found it did all I claimed for it, although 
tbe system was condemned by Mr. Carey himself, 

Iam, Sir, yours very truly, 
Wn. T. Cameron. 

402, E. Lafayette-avenue, Baltimore, Md., U.S.A 

September 25, 1893, 





Inp1an Corron.—The area of country planted with 
cotton this year in India is estima at 14,878,000 
acres, as compared with 14,928,000 acres in 1891-2. The 
arrivals of cotton at Bombay in 1888-9 amounted to 
»1,851,000 bales ; in 1889-90, to 2,238,000 bales ; in 1890-1, 
to 2,021,000 bales; and in 1891-2, to 1,771,000 bales ; 
while in 1892-3 they are estimated at 1,738,000 bales. 

CaTALOGUES.—We have received from Messrs. J. H. 
Wilson and Co. a copy of their new catalogue of 
cranes and other lifting machinery. The steam cranes 
illustrated range in capacity from 1 to 70 tons, and ap- 
proximate prices are given in every case. Amongst the 
other plant illustrated and described in this catalogue we 
note Carey and Latham’s concrete-mixing machinery. 





Hamburc.—The number of ships which entered and 
cleared at the port of Hamburg in the first eight months 
of this year was 12,011, of an aggregate burden of 
7,925,771 tons. The corresponding number of entrances 
and clearances in the me BZ period of 1882 was 
12,030, of an aggregate burden of 7,823,243 tons; and in 
the corresponding period of 1891, 11,418, of an aygregate 
burden of 7,409,568 tons. 





GERMAN Mivirary TeLeGRAPHY.—The German mili- 
tary authorities decided, shortly after the war of 1870, to 
connect the great fortresses of the empire by underground 
cables. The ease with which the German lancers in 
France destroyed the enemy’s telegraphic comunications 
miles and miles ahead of the German vanguard, was a 
lesson not disregarded. Metz and Strasbu were 
accordingly connected by underground cables with each 
other first, then with Mayence and Cologne, and then 
with Berlin and Grandaus at the other end of the empire. 
After the great fortresses came the capitals, the seaports, 
and the most important commercial and industrial cities, 
all of which are now connected by subterranean cables. 





THE INCORPORATED ASSOCIATION OF MUNICIPAL AND 
County ENnGIngERS.—The sixteenth voluntary _ pass 
examination of candidates for the offices of municipal 
engineer and local board surveyor, carried out by this 
Association, was held at the St. George’s Hall, Liverpool, 
on Friday and Saturday, October 6 and 7. Seventeen 
candidates were entered for the examination. The 
examiners were: Municipal engineering, T. De C. 
Meade, M. Inst. C.E.; building construction, H. P. 
Boulnois, M. Inst. C.E.; sanitary science, A. M. Fowler, 
M. Inst. C.E. ; public health law, J. Lobley, M. Inst. 
C.E. Mr. Lobley acted as superintending examiner. 
The next examination will be held in London in April, 
1894, 





CoaL IN VictortA.—The consumption of coal upon the 
Victorian Government railways is 180,000 tons per 
annum, of which 97,200 tons are Victorian. The Korum- 
burre mines contribute 5000 tons per month (with the 

rospect of increasing to 7000 tons per month); the Moe 
Goal Company supplies 1500 tons; the Coalville Mine, 
600 tons ; ps | the North Coalville, 1000 tons. The 
Victorian Railway Department pays, on an average, 
11s. 6d. per ton for local coal, but with the freightage to 
Melbourne the price is brought up to that of Newcastle 
(New South Wales) coal, viz., 14s. 5d. perton. It is often 
said that Newcastle coal is superior in quality to the 
Victorian, but until a satisfactory expert opinion is 
obtained, the railway department has to put each coal on 
the same level. Experiments are being conducted by the 
Coal Test Board; and should it eer favourably to 
Victorian coal, the proportion supplied by Newcastle will 





be gradually diminished. 
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10-TON PILLAR CRANE: COLUMBIAN 


CONSTRUCTED 


EXPOSITION. 


BY THE YALE AND TOWNE MANUFACTURING CO., STAMFORD, U.S.A, 





Fig. 8. 
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Tue 10-ton pillar crane shown in the illustrations 
above was constructed by the Yale and Towne Manufac- 
turing Company, of Stamford, Conn., U.S.A. The crane 
on exhibition has an effective radius of 15 ft., and will 
swing all round. The baseplate is 4 ft. 6 in. in dia- 
meter, with six 2}-in. foundation bolts, carried down 
through a masonry foundation of sufficient depth to 
more than balance the overturning moment. The 
=~ is cast in one with the base, and at the top a 

ardened steel pin is fixed, on which rests a crosshead 
carrying suspension guy-rods 14 in. in diameter, 
whereby the whole vertical moment due to the load is 
carried on the pin. A hard steel disc, with spherical 
face, is fitted, to reduce the friction to a minimum. The 
guys are carried down to the footing support of the 
jib; this casting carries two rollers 8 in. in diameter, 
which work against a turned face on the pillar. The 
jib consists of two 9in. by 2}in. channels, well 

atticed, and braced with 2-in. angles. The head is 


supported by two tie-rods 14 in. in diameter, secured 
The 8-in. crane 


to the pillar crosshead with pins. 
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chain, with links 2? in. long, is carried over a grooved 
sheave to the block. 

The hoisting gear consists of a train of spur gearing 
operated by hand cranks, with a spirally grooved 
barrel of ample size to take the chain in ene lap with- 
out riding. Two speeds can be obtained by throwing 
over a sliding bar connected to the gear shaft. Fig. 2 
shows the details of the two clutches on the second or 
intermediate shaftof the winch of this crane. This stan- 
dard winch, used on all the company’s cranes, is pro- 
vided with two brakes, one for ‘‘ safety ” and the other 
for despatch lowering, both being based on the Weston 
system of disc clutches and brakes. The safety brake 
is shown on the right hand of the engraving. In con- 
sists of a hub which carries the two spur gears giving 
different speeds, this hub being screwed to the shaft 
and having a face which bears against the friction 
discs. One set of these friction discs or plates engage 
at their internal peripheries with a hub keyed fast to 
the shaft, so that they necessarily rotate with the hub 
and shaft. The alternate discs engage at their external 





peripheries with the rim of a ratchet wheel which is 
loose on the shaft, and which, by a pawl, is prevented 
from rotating backward. Power applied to either of 
the gear wheels in the direction of hoisting, causes 
them to screw the hub, which carries them, on the 
shaft in the direction which forces the hub against 
the friction plates, locking the latter tightly together, 
and thus rotating the ratchet wheel coincidently with 
the gear wheels, all of these parts being then rigidly 
united and rotated together. When motion is reversed, 
in order to lower, the pawl arrests the ratchet wheel, 
and continued rotation of the gear tends to unscrew the 
hub on the shaft, thus releasing the pressure on the 
discs, and permitting the alternate sets to move rela- 
tively to each other. Thereupon the reaction of the 
load causes the gears to again rotate until they over- 
take the shaft and apply pressure to the discs, tending 
to arrest motion. This alternate release and engage- 
ment is effected so rapidly that it gives an apparently 
continuous lowering motion, which, however, imme- 
diately and automatically ceases whenever the back- 
ward motion of the cranks is discontinued. The load, 
therefore, descends only so far and so fast as is deter- 
mined by the positive backward motion of the cranks. 
On the left-hand side of Fig. 2 the ‘‘ despatch ” lower- 
ing brake is shown. This consists of a pinion loose 
on the shaft, having cast with it a box containing the 
friction dics. At the right of the pinion is a collar 
keyed to and rotating with the shaft ; at the left a hub, 
also keyed to the shaft, and carrying on its external 
periphery the metallic discs which are driven by keys 
on the circumference of this hub. The box or chamber 
attached to the pinion has similar keys on its internal 
periphery, which engage with the wooden friction 
discs alternating with the metallic discs. At the ex- 
treme end of the shaft is a pressure plate controlled by 
a handwheel screwed on the shaft. By rotating this 
handwheel, the pressure tending to engage the two 
series of friction discs with each other can be modu- 
lated. When the pressure is put on by the handwheel, 
the discs are locked, and the pinion is thereby engaged 
with and rotates with the shaft. For lowering the 
load by ‘‘ despatch ” brake, the handwheel is turned 
slowly backward until the pressure on the discs is 
reduced to a point where the reaction of the load 
causes the wooden discs carried by the pinion to sli 
relatively to the steel discs carried on the hub keye 
to the shaft. In this way the pinion rotates while the 
shaft stands still, and the load is permitted to 
descend. The speed and duration of lowering are 
thus readily controlled by means of the handwheel. 
The discs are lubricated with plumbago, and we found 
that in working the crane had a very smooth lowering 
action ; also that it was a simple matter to handle a 
load in any way desired, and that the small power 
required for rotation was all that could be desired. 





MAGINNIS’S T-SQUARE ATTACHMENT. 

THE T-square attachment illustrated below is the 
invention of Mr. James P. Maginnis, of 8, Carteret- 
street, Queen Anne’s gate, Westminster. Its object 
is to enable an ordinary T-square to do the work for 
which a shifting head square is usually employed. 
The attachment consists of a wooden bar provided 
with two metal struts, secured to it by screws. This 
bar is placed against the working edge of the head or 
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stock, and under the blade, and is secured in place by 
brass screws passing through the slotted struts into 
nuts let into thehead. By means of the slots the angle 
between the attachment and the head can be varied 
considerably. When the attachment is removed, the 
milled screws on the head are transferred to subsidiary 
nuts in the attachment, thus preserving them from 
being lost. 

The application of the attachment to a T-square is 
very easy. Two blind holes are bored by a centrebit 
in the head, and plug nuts, threaded both inside and 
out, are then screwed into the holes by an ordinary 
screw-driver. Ina few minutes all the ]-squares in an 
office could have the nuts fitted; it is not necessary 
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that there should be an attachment for each, as one 
could very well serve for several squares. When it is 
desired to make additions to a drawing, or to make a 
tracing from a ae such drawing may be pinned 
down on the drawing board without reference to the 
T-square; or it may be thata drawing is already 
attached to a board, and the T-square applied to it 
may not coincide with the horizontal lines—in any of 
these cases, by the adoption of the attachment, a 
correct adjustment may be immediately obtained. 





INDUSTRIAL NOTES. 

Tue ‘‘Coal War,” as it is frequently called, is still 
the one subject which colours all other labour questions, 
by reason of its far-reaching effects and consequences. 
Although no real change in the situation has taken 
place, in so far as the attitude of the Miners’ Federa- 
tion and the Federation of Employers is concerned, 
there is a considerable change in the circumstances 
of the case, and in the condition of affairs. As was 
expected, the whole aspect has been altered by the 
resolve of the m2n in various districts to return to 
work wherever the coalowners consented to open the 
pits atthe old rates. The pits so opened are larger in 
number than was expected, and they are not confined to 
special districts, but are spread over vast areas affected 
by the strike. Quite an important number of collieries 
have resumed operations in Yorkshire, where it was 
thought that the stern realities of industrial warfare 
would be experienced to a greater extent than in any 
other county. The resumption of work at the old 
rates of wages is a partial victory for the arash a a 
because it is at present confined to certain collieries 
only. Of course this does not warrant the conclusion 
that there was no excuse for the proposed reduction 
when it was decided upon ; but it does show that cir- 
cumstances have changed, The low prices which ruled 
for a long time prior and up to the date of the dispute 
have disappeared, and high prices have been substi- 
tuted, such high prices as have never been known 
except in the years 1871 to 1873, when they were 
high in consequence of the enormous demand, caused 
by such a flush of trade as had never before been ex- 
p2rienced. That was a time of coal famine resulting 
from excessive consumption ; now it is a coal famine 
caused by a dearth through non-production. The two 
cases are not parallel, though, as regards prices, the 
effects are the same. Then coalowners and merchants 
made huge fortunes by enormous sales at large profits; 
now large profits have been made by some on a very 
restricted supply. 

Efforts are being made to bring about a settlement 
by persons outside the parties concerned. The mayors 
of several important towns more or less affected by the 
dispate are bestirring themselves to bring about a 
settlement, or to at least open the door for such nego- 
tiations as may lead to a determination of the strike. 
Again, it is on the cards that the Government may un- 
officially intervene, in a friendly way, to effect a settle- 
ment. Both parties have to some extent receded from 
the position at first taken up—the men by their resolve 
to resume work on the old conditions wherever possible, 
and the coalowners, or some of them, by reopening 
their pits at the old rates, even where notices had been 
given of the 25 per cent. reduction. In neither case 
are the circumstances quite the same, and, therefore, 
a friendly intervention may lead to good results. Mere 
stubbornness, or false notions of dignity, ought not to 
prevent negotiations for an honourable settlement of 
the matters in dispute. The nation is greater than 
factions, however powerful, and the community are 
now suffering as a whole by the prolongation of this 
industrial struggle, the greatest ever known in our 
history. 





One of the most remarkable circumstances in con- 
nection with the coal dispute is the popular sympathy 
which has been evoked in favour of the men. Their 
repugnance to arbitration, which was generally con- 
demned, has been forgotten in view of thestubborn fight 
they have been making for what they deem to bea 
living wage; even the riotous proceedings in some 
localities have been condoned in view of the terrible 
sufferings which have been bravely endured. The 
sympathy exhibited is not confined to a class, or toa 
section ; it is widespread. Workmen who are them- 
selves suffering acutely by the dearness of fuel, and by 
the loss of work owing to the scarcity of fuel, are 
generously helping the miners’ families in their terrible 

rivation. Rich capitalists have sent donations to the 
unds for the starving families, The great trade unions 
have voted large sums. The co-operators have madea 
splendid grant of 5000/. out of their funds. Churches and 
chapels have made collections on their behalf, and last, 
but not least, the local tradespeople have generously 
assisted, while some of the colliery proprietors have 
helped to sustain the wives and children of their 
own workmen engaged in the dispute. At the 
recent Church Congress a collection was started for 
the relief of the distress in the colliery districts, as a 
token of sympathy in the struggle. Never before has 


such generous sympathy been shown to the same wide 





extent. It is evidence of a change in public opinion. 
Even the merits of the dispute are forgotten in the one 
desire to relieve the sufferings of those affected by the 
struggle. Perhaps it is remembered that the miners are 
exposed to dangers such as few workmen are called to 
face; that their labours at the best are in the dark, deep 
mine, where the heat is intense, working by an arti- 
ficial light which is always dangerous; and that, under 
the very best conditions, the average earnings are very 
low, taking one year with another, from the beginnin 
to the end. Moreover, the miners are brave an 
generous, risking their lives in times of accident to 
rescue their fellows, and always to the front in giving 
help to other workmen in their labour struggles. 





The condition of the engineering branches of trade 
is not very satisfactory at the present time, judging by 
the total number of the unemployed in the Amalga- 
mated Society of Engineers. The total number on 
donation is 6865, as against 6074 last month, or a total 
increase of 791. The members are urged to use every 
possible exertion to secure situations for those whoare 
out of work. Only once in the whole history of the 
union have there been so many out of work, which was 
in April, 1879, when 6889 were on donation, or only 
24 in excess of the present number. But at that date 
there were only 44,078 members in the union ; now 
there are 73,039, or 28,961 more than in 1879. The 
relative proportion out of work now is therefore con- 
siderably less. The influence of the miners’ strike is 
such that it is not possible to estimate what proportion 
of the increase in the number of the unemployed is due 
to depression in trade, or to the one transitory cause of 
the coal dispute. In addition to the 6865 out of work, 
there are also on the funds 1742 on the sick list, and 
2342 on superannuation allowance ; total, 10,949. The 
cost for those three benefits amounts to 4709/. weekly, 
or an average of Is, 7d. per member per week. The 
benevolent fund is exhausted, and the members are 
urged to replenish it, in view of a possibly severe 
winter, in so far as work is concerned. The Sunder- 
land Smiths’ Society have resolved to amalgamate 
with the Engineers, and the latter have decided to 
accept the former by a majority of 12,988 votes. It 
is probable also that the Machine Workers’ Society 
will also amalgamate, and negotiations are on foot 
with respect to the Metal Planers’ Society. The 
Engineers have voted 1001. towards the John Burns 
Wages Fund. The overtime question at Swansea has 
been arranged on the same lines as at Cardiff, namely, 
not to exceed 13 hours in any one week, that is, at the 
rate of nearly 74 working days per week. Trade in 
America, Canada, and Australia is reported to be bad, 
many of the members being out of work and on the 
funds. There does not appear at present to be any 
fair prospect of a revival in either of those countries 
for the engineering branches of trade. 





The building trades are not in quite so flourishing a 
condition as they were some time ago. Possibly the 
unsettled state of trade, owing to the coal dispute, may 
have had something to do with it, although the several 
branches are not directly affected very much by the 
scarcity of coal, or its dearness, The Carpenters and 
Joiners have a total of 40,984 members, of whom 1099 
are out of work and on donation, 793 are on the sick 
list, and 403 on superannuation allowance. The only 
disputes on hand are at Blackburn and Southampton, 
all the others having been settled. The most impor- 
tant of the latter was the lock-out of the joiners and 
shipwrights on the Clyde, by the Associated Employers, 
on September 11 last. The dispute arose as to the 
apportionment of work between the joiners and the 
shipwrights. The representatives of the two bodies 
agreed to refer the matter to arbitration, to which 
the men locked out assented, and the employers of 
the Shipbuilders’ Association agreed thereto. The 
matter was referred to Mr. D. J. Dunlop, chairman of 
the General Association of Clyde Shipbuilders and 
Engineers. His decision was to be given before the 
men resumed work, but that decision was not to pre- 
judice the ultimate arrangement as to the demarcation 

uestion as regards the two trades. Mr. Dunlop 

ecided that at Clydebank the work in dispute should 
be done by the shipwrights, while at the yards of 
Messrs. Hamilton and Co., Port Glasgow, the men 
were to be takenon by that firm on their agreeing to 
resume work. So far the disputes were settled, and 
the men resumed work. 

Last week a new dispute occurred on the Clyde at 
Messrs. J. and G. Thomson’s works at Clydebank, and 
as the men onstrike refused to resume work, the Asso- 
ciated Employers decided to lock out the whole of the 
men, numbering about 2000, until those on strike 
agreed to resume work on the employers’ conditions, 
This dispute is most unfortunate, as work was begin- 
ning to revive in the Clyde districts, and there were 
hopes of a good winter’s work for the whole of the 
branches employed in the shipyards along the banks of 
the Clyde. 


The report of the Ironmoulders of Scotland announces 


,an increase in the number of members working, as 








compared with last month. The total cost of idle 
benefit was only 580/, while that for last month 
was 853/. Still, the total number out of work was 
851, out of a total membership of 6300. The prospects 
for the winter are said to be fairly good, as the orders 
placed will carry the firms well over into the next year. 





A serious dispute has arisen in the large shipbuilding 
yards of Messrs. Harland and Wolff, Belfast, where 
1000 joiners struck work because of the employment of 
some London cabinetmakers to assist in finishing the 
White Star Liner Gothic. It is even said that the 
strike may extend to other departments. These strikes 
between craftsmen are very deplorable; they show 
that all the talk about solidarity, socialism, and 
other matters is scarcely more than ie service. If 
workmen fight workmen in this way, how can they 
complain with justice of employers? The joiners and 
shipwrights have had many such disputes during the 
last year or so, to the injury of themselves, of the 
employers, and of the trade of the several districts. 


The condition of trade in the textile industries is 
not good, and there are some sad forebodings with 
respect to the coming winter. But some of the dark 
clouds may disperse with the close of the coal dispute. 
Nevertheless, the total number of cotton spinners out 
of work is not great; out of the total of 16,490 
members, 474 on the average were in receipt of 
donation benefit. The relative proportion is very 
small compared with other trades. Twenty-three 
disputes are registered for the month, but they were 
all arranged and settled without a strike. These dis- 
putes are mostly of a technical character. Sometimes 
they are settled by the men’s representatives and the 
firm alone, sometimes the secretary of the Masters’ 
Association attends the conference. But, as a rule, the 
matter is arranged amicably. At times, however, 
there may be a ~~ of a few hands for a few 
hours or days, as the case may be. There were no 
stoppages last month from disputes. 

The condition of the engineering trades of Lanca- 
shire is of an unsatisfactory character, apart from the 
coal dispute. There is an absence of new work of any 
considerable weight coming forward, and there does 
not appear to be any very bright prospect. In only 
exceptional instances are the establishments going 
full time. In other cases, shortness of work an 
scarcity of fuel have resulted in firms suspending 
hands, or working short time. One or two of 
the largest establishments have had to stop par- 
tially or wholly for want of fuel. Boilermakers are 
short of orders as compared with some time ago, 
and machine tool makers are getting work in only irre- 
gularly. The iron trade generally is almost at astand- 
still, only such business being done as is urgently re- 
quired for immediate purposes. Users ¢f iron are so 
uncertain as to the eg md of coal to keep their works 
going, that they only buy from hand to mouth. The 
finished iron trade is exceedingly slow. The forges 
have been idle for a month, but the stocks have not 
appreciably decreased. The steel trade is also very 

uiet, very little being done in any of the branches. 

ortunately the whole of the above branches of trade 
in the Lancashire districts are fairly free from dis- 
putes. 





In South Wales the iron and steel industries appear 
to be in a wretched state, going from bad to worse. The 
Ebbw Vale Company have been obliged to close their 
steel works, on the-completion of the contract for the 
supply of steel rails for the Transvaal Railway. The 
Tredegar Company, also, and the Rhymney Company, 
are in a state of enforced idleness. The only contract 
of late secured for this district is for colliery sleepers, 
some 30,000 of which have been taken for about 1s. 2d. 
each. Inthe tinplate trade there has been a change 
for the better; one firm, that of Messrs. Williams, 
has secured an American order for 500,000 boxes of 
19}-in. plates. In other firms there is also greater 
activity. But generally the state of trade in South 
Wales is not good, nor are the prospects for the winter 
very encouraging, except in the tinplate branch. 





In the Wolverhampton district business has con- 
tinued moderately good. But there has been an indis- 
position to book orders for heavy quantities for for- 
ward delivery beyond the current month at existing 
rates. The manufacture of finished iron is restricted 
by the dearness of fuel and the present price of pig 
iron, and there is a fear that fuel will be dearer as the 
winter comes on. There isa fairly good foreign de- 
mand, and the demand for home consumption is barely 
met by the furnaces in blast. There has been a fair 
amount of inquiries for steel plates, billets, and strips 
at fair prices. On the whole this district has not been 
a great sufferer by the prolonged coal dispute. 

In the Birmingham district the deficiency of fuel is 
felt more severely than in some other places. It is 
said that large orders are being held back till the coal 





dispute is settled, and there are hopes that the winter 
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trade will not be bad. At present, however, most of 
the staple industries are very quiet. There are no 
serious disputes in either of the above two districts, 
nor are any pending. 





Oa several of the railways great inconvenience and 
stoppages have taken place. Durham is supplying coal 
as fast as the men can produce it, but the supply is 
not equal to the requirements. The Durham men are 
seeking an advance in wages in consequence of the high 
pressure and the higher rates for coal, and it seems 
that the coalowners can scarcely resist their claims. 

The railway servants have been holding their annual 
congress in Glasgow. The report was encouraging as 
regards progress; 40 new branches, and 791 new 
members had been added in the financial year. The 
report expressed regret that two unions should exist 
in Scotland, especially as they had voted 6000/. to the 
Glasgow men during their strike, a sum which now is 
declared to be lost. The congress voted 1000/. to the 
miners, some desiring to loan them 10,000/. The 
congress decided in favour of the Government Bill— 
Employers’ Liability—notwithstanding the fact that a 
large vote of the London and North-Western men con- 
demned one of its clauses. The delegates resolved to 
ask the President of the Board of Trade to appoint 
practical railway men as sub-inspectors. 





The strike of miners in Belgium and France has not 
very much affezted the coal dispute in this country. 
At most of the coal districts the men have returned to 
work in large numbers, though the strike cannot be 
said to be atanend. The scenes of the strike have 
been more free from disturbance than usual, and the 
men were less ready to obey the command of the 
socialists for a general strike at all pits. 





The unemployed question is bothering the Govern- 
ment, and even more so the boards of guardians in 
the various localities, and even the vestries and 
county councils. It is a grave question, and one that 
will have to be grappled with. But the character and 
training of the willing workers are an obstacle to con- 
tinuous employment on relief works ; such men will 
only, can only, use that kind of employment as a stop- 
gap. The ordinary street loafer is even more uncertain, 
for he is not used to continuous work at regular hours. 
Yet this is the real test. To the first class of men it 
may mean injustice; as to the latter, the injustice is 
rather to the ratepayers. But wise and prudent men 
will brave difficulties and try to solve them, and it is 
better t> pay for useful work than to keep men idle 
by piuper relief. We may be able to learn lessons to 
help us in the future if some local authority will decide 
to act promptly. 





LOCOMOTIVE AT THE COLUMBIAN 
EXPOSITION. 

THE locomotive which we illustrate on pages 442 and 
443 has been built for the Chicago and North-Western 
Railway by the Schenectady Locomotive Works, 
Schenectady, N.Y., and is exhibited by the builders 
at the Chicago Exhibition. As will be seen from the 
woodcut (Fig. 1), the engine is of a type common 
in the United States, having six wheels coupled, 
with the usual bogie in front. Further details 
of its general arrangements will be understood by a 
reference to the side elevation (Fig. 2), and the end 
elevations and cross-sections (Figs. 3,4, and 5). The 
boiler and firebox are both of steel. That for 
the shell was specified to have a tensile strength 
of 60,000 lb. per square inch, with an elonga. 
tion of 25 per cent. in 8 in. A toleration of 
5000 lb. per square iach either way is allowed, plates 
differing from the specification by more than this 
amount being rejected, with the exception that a 
higher tensile strength is admitted if accompanied by 
an increase in the eloagation. For the firebox the 
tensile strength was fixed at the same figure ; a greater 
elongation is required—viz., 28 per cent. i1 8 in, Both 
firebox and shell plate steel has to stard the tempering 
and bending tests. 

The boiler (Fig. 6) has an extended wagon top and 
an extended smokebox. It is built of , in. plating 
for a working pressure of 170 1b. per square inch. 
Its diameter at the narrowest part is 60in. De- 
tails of the riveting are shown in Figs. 9 to 12. 
The tubes are of charcoal iron, 2in. diameter and 
12 ft. 6 in. long, arranged as shown in Fig. 8. They 
are beaded over at both ends, copper ferrules being 
placed on the tubes at the firebox end before the tubes 
are expanded into place. The firebox, a transverse 
section of which is shown in Fig. 7, is 77}4 in. long by 
33in. wide by 84 in. deep. The plates are yin. thick, 
the crown and side sheets being in one piece. The 
water space (Fig. 13) is 4 in. at front and 3} in. else. 
where. The stay bolts (Fig. 10) are of iron, and { in. 
and 1 ia. in diameter As will be seen from the sec- 
tional view (Fig. 7), the crown of the box is pe 
by radial stays which are 1 in. in diameter. The grate 
is fitted with rocking bars and drop plate, and the ash- 
pan has dampers both at back and front, 


Schenectady Locomotive Works Exhibit at the World’s 
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valve motions are of iron thoroughly case-hardened. 
Combined relief and vacuum valves are fitted to 
each end of the cylinder. The crossheads are of 
cast steel, with brass shoes, and run on case- 
hardened iron guide bars. The driving wheels are 
67 in. in diameter over treads. They have charcoal 
iron centres and steel tyres, the latter being 34 in. thick. 
The main and rear drivers are flanged, and are 53 in. 
wide, whilst the forward pair are plain, and are 6} in. 
wide. The axles are of wrought iron, the journals 
being 74 in. diameter by 84 in. long. The axle-boxes 
are of cast iron, and are fitted with Ajax metal bear- 
ings. The springs are connected to equalising beams, 
s? that the load is the same on all the wheels. The 
connecting and coupling rods are of steel, and of an [- 
section ; the bearings are of Ajax metal. 

The crankpins are of steel, and are of large diameter 
and length ; they have a hole bored through them 
axially. The bogie has wrought-iron framing, and its 
wheels are 33 in. in diameter, and are fitted with steel 
tyres. The axles are of wrought iron, the journals 
being 5 in. in diameter by 9in. long. Two injectors 
are provided for feeding the boiler. 

The tender is carried on two four-wheeled bogies, 
Its frame is built up of 64 in. by 4 in. by } in. angle 
iron, thoroughly braced together. The wheels are 
chilled cast iron, 33 in. in diameter over treads. The 
axles are of wrought iron, with journals 44 in. in 
diameter and 8 in. long. All the wheels are braked. 
The brake in the engine is of the American outside 
equalised type, operated by air. The tender brakes 
are of the Westinghouse type. The tank has a capacity 
of 4000 gallons (U.S.). 

The annexed Table gives the general particulars 
and dimensions of this engine. 





LAUNCHES AND TRIAL TRIPS. 

Tue Elsinore Shipbuilding and Engineering Comp any, 
Elsinore, Denmark, launched on the 4th inst. the steel 
screw steamer Virgo, built for Gothenburg owners. The 
dimensions are : ngth, 146 ft. ; breadth, 24 ft. 6 in. : 
depth, 12 ft. 9 in. The vessel has a carrying capacity of 
520 tons deadweight on a mean draught of 13 ft. She is 
built with raised quarterdeck, bridge, and forecastle, 
The vessel is designed to attain a speed of 10 knots with 
a light cargo. Her machinery consists of a set of triple- 
expansion engines, with cylinders 134 in., 214 in., and 
36 in. in diameter and a stroke of 24in. Steam is sup- 
plied by one boiler working at a pressure of 160 lb. One 
tubular donkey boiler supplies steam to the auxiliary 
machinery. 

The first-class battleship Centurion, which was con- 
structed at Portsmouth and engined by the Greenock 
Foundry Company, underwent her four hours’ continuous 
steam trial under forced draught on Friday, the 6th inst., 
between the Warner Lightship and Beachy Head. The 
ship was under the command of Captain Burnell and 
Commander M‘Kinstry, and the cnsines were worked 
under the superintendence of Mr. William Cuirnes, b 
whom the whole of the machinery was fitted on board. 
Among others on board interested in the trial were Mr. 
J. Scott, C.B., director of the firm, and Mr. E. M‘Kay ; 
Chief Inspector of Machinery Wootton and Fleet Engi- 
neer Colquhoun, of the Steam Reserve ; Mr. Oram, from 
the Admiralty, and Mr. J.T. Corner, chief engineer of 
the Dockyard. Sinte the previous trial of the Centurion 
din. had. been taken from the tops of the slide valves to 
admit more steam into the high and the low pressure 
cylinders, the eccentrics had been readjusted so as to re- 


hheve the exit of the exhaust x we and the reported 
: ich 


leakages in the stokeholds, wh etracted from the 
ueefal work of the fans, had been ye ae There was 
little wind and a smooth sea. The following are the de- 
tails of the four hours’ steaming : 





Revolutions. 
| Indicated 
~~~ | Horse- Power. 


| Starboard. Port. | 


Boiler Air 
Pressure. | Pressure. 








145 1.5 105 | 104.5 | 12,956 
147 16 106 | 105.8 13,581 
146 1.8 105 =| «(105.8 18,010 
147 15 | 1049 | 105.0 13,246 
146 15 | 1044 | 104.3 13,494 
147 1.7 | 1066 104.7 13,189 
146 17 | 1086 | 106.7 12,766 
144 1“? | -kes ee 13,202 





|4-wheel, h 1 
iron, centre bear- 


| 
ing f. and b., addi- 
» truck » TE | tienalehdebenrio 
| en b truck,S.L.W. 
| standard 
+» tank, water capacity . asf 4000 gallons 
pas os os - on 4 7 tons 
Total wheel base of engine andtender . | 47 ft. 94 in. 
» length se ° val 58 ft. 43 in. 





Schenectady, May 12, 1893, 
The frames are of iron, 4 in. thick, with braces 
welded in. The cylinders are of close-grained charcoal 
iron, and are interchangeable. They are lubricated 
by a sight-feed lubricator placed in the cab. The 
istons are of cast iron, and the rods are of Lowmoor 
iron, 34 in. in diameter, and are secured to the pistons 
by a heavy nut. The stuffing-boxes are fitted with 





metallic yack ng. The slide valvesare balanced, The 





Owing to the premature commencement of the trial, 
and the consequent throttling of the steam, the first half- 
hour was somewhat disappointing, and it was thrown over. 
There was also a falling-off in the pane developed during 
the fourth half-hour, owing to a changing of stokers, but, 
with these exceptions, the periodical returns were highly 
gratifying throughout. Subsequent calculations by the 
staff on board gave the appended means : Steam in boilers, 
146 Ib. ; vacuum, 27.6 in. starboard and 27.1 aft; revo- 
lutions, 104.7 starboard and 104.8 port, displaying remark- 
able uniformity in the action of the two sets of engines ; 
total indicated horse-power, 6401 starboard and 6773 port, 
representing a collective horse-power of 13,174, or a 
margin of 174 beyond the contract. The mean air pres- 
sure was 1.58 in., and the coal consumption 2.24 lb. per 
indicated horse-power per hour. The average — sea 
8 of ship, as recorded by log, was 18 51 knots, which, 
though believed to be below the actual performance, is 
the greatest speed which has hitherto been attained by an 





armour-c! 
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ROSS'S PNEUMATIC CAULKING AND CHIPPING 
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On the present page we give an illustration of Ross’s 
patent percussive tool for caulking, chipping, mining, 
&e., which is an invention of Mr. MacKwan Ross, of 
the Greenhead Engine Works, Glasgow. As Mr. Ross 
pointed out in a paper read on this subject before the 
recent Nottingham meeting of the British Association, 
the operation of caulking boilers, ships’ tanks, &c., 
has long been performed by hand labour, but in recent 
years the demand for heavier work turned out with 
greater rapidity has attracted the attention of engi- 
neers, who have endeavoured to supersede hand-caulk- 
ing by mechanical work. In such an operation as this, 
simplicity is naturally one of the first considerations, 
and in this respect the too) now described > am to 
be well designed; there being few parts, and those of a 
most solid and substantial character. Referring to 
our illustration, the piston is of solid steel forging 
truly turned, and ground into the cylinder so as to 
ee quite freely ; this is the only moving part in the 
tool. It is 3 in. long, slightly reduced at the centre, 
where the actuating fluid is introduced into the cylin- 
der. The handle of the outer casing is cast hollow ; 
one side is truly bored out and fitted with a brass 
piston valve, covering the outlet of exhaust. This 
valve is fitted with a trigger, which, when drawn 
back by the finger, sets the tool in motion by allow- 
ing the exhaust to escape. The tool has a piston 
14 in. in diameter, weighing 14 lb., while the total 
weight is 124 lb. This size is found most suitable 
for general engineering work; tools are, however, 
made in various sizes to suit the different press- 
sures, The 1]4-in. size is capable of caulking heavy 
plates at the rate of about 3 ft. per minute, and 
work done with it on the Clyde has been satisfactorily 
tested up to 400 lb. pressure per square inch. One 
man, with the use of this tool, can perform as much 
work in a given time as six to fifteen men (according 
to the wat when caulking by hand. 

The principle of the device is simple. The piston is 
turned, as before stated, reduced at the centre, leav- 
ing acollaron eachend. The inside edges of these 
collars form the cut-off edges for pressure, while the 
outside edges govern the exhaust ports. When the 
piston is on its central position in the cylinder there 
is a dead point for pressure and exhaust, but when the 
piston rests on the end of the chisel or drift and the 
tool is pressed up to its work, the inlet and exhaust 
ports are opened, Therefore, when the exhaust 
trigger valve is opened, a load of about seventy 
times the piston’s mass acts on the end of the piston, 
which, being well but not too slightly fitted into the 
cylinder, is impelled at an enormous velocity, which 
carries it over the dead point until it is cushioned at 
the back end of the cylinder, and similarly on its 
return stroke, until it hits the chisel head at the front 
end of the cylinder. The tool works equally well with 
steam, and special provision is made to prevent the 
heat of the steam inconveniencing the workmen. 

We understand that these tools are now largely used 
for caulking, and they have been applied with success 
to the operations of chipping and dressing plates and 
castings, They are also capable of boring a 1-in. hole 
through sandstone at the rate of about 12in. per minute, 
and eons ordinary whinstone at about 44 in. per 
minute. They are being largely used by the leading rail- 
way companies, engineers, and shipbuilders throughout 
the country. 


THE WASTE OF HEAT IN IRON 
SMELTING, 
On the Waste of Heat, Past, Present, and Future, in 
Smelting Ores of Iron.* 
By Sir Lowrnian Bett, Bart., F.R.S. 
(Concluded from page 435.) 

RETURNING now to the consecutive actions as they take 

place in the furnace submitted as an example, it would 


* Paper read before the Iron and Steel Institute. 




































appear, by calculation, that as regards the oxygen and 
carbon, in the quantities set forth in the escaping gases, 
viz., 36.87 units of the former and 22.08 of the latter, the 


two are in such proportions that they represent 5.74 as 
carbon dioxide and 16.34 as carbon oxide, being thus one 
of the first to 2.84 of the latter. This cannot be called a 
first-class performance, because 5.74 of carbon as dioxide 
per 20 units of pig iron is not an unusually low ratio for 
the carbon in its higher form of oxidation. 


Formula showing Action of Carbon Oxide on Iron Per- 
oxide and cn Metallic Iron. 
Iron peroxide probably reduced to a lower oxide : 
Fex Oy +2CO =2C+ Fex Oy + 2. 
On metallic iron which also splits up CO. 
a, aFe +bCO = Fea Op + bC. 

On the other hand, a mixture of oxide of iron lower 
than Fe. O; and carbon furnishes by heat alone metallic 
iron, CO and CO,, 

b. Few Om + 2nC =m Fe + 2n CO. 
ce. FemOm -++ nC = m Fe + nCO,. 

Again, it was ascertained that Fe. O,, exposed to the 
action of CO, gave CO,, and a lower oxide of iron, thus: 
d. p Fe, O; + q CO = Fea Og p-q + q COg. 

We now _ a point 164 ft. below the charging plates 
of which 8 ft., owing to the “ bell and hopper,” only will 
be occupied by minerals. In this brief s , therefore, 
all the chemical action, save such as may be reserved for 
the zone of fusion, has been effected. This is inferred 
from the close approach to uniformity of composition 
until the lowest region of the furnace is reached, which 
varies only from 5.22 to 6.66 units of carbon, the average 
being 5.70, to 8 of oxygen to form carbon oxide, the dif- 
ference probably being due to small traces of carbon 
dioxide; this space, not less than 54 ft. in depth, but 
probably something more, being a huge zone in which no 
great amount of chemical action takes p Tt consists 
in reality of a zone of heat interception, and its value 
consists in preventing that enormous amount of heat 
which we have seen was formerly carried out of the fur- 
naces of the olden time, by the current of gas rushing too 
rapidly through their contents. 

e have ncw arrived at the last stage of the process, 
where the metal is melted and flows out of the tapping 
hole, having taken up during the act of fusion those sub- 
stances, viz., carbon and silicon, which constitute the 
difference between it and malleable iron. To these have 
to be added sulphur and phosphorus, which more or less, 
in all probability, enter into combination with the iron as 
fusion begins, which it does gradually, a few feet above 
and at the tuyeres. I would now call attention toa re- 
markable change which manifests itself within a very 
circumscribed area. This area does not extend beyond 
the level of 704 ft. from the charging plates, and as 3} ft. 
of the so-called crucible is filled with iron or slag, there is 
left for the change referred to, something under 400 cubic 
feet for its accomplishment. 

Ebelmen was, I believe, the first to notice that within 
this space there was an increase of oxygen which, in the 
instance given, amounts to 3.23 units, or about 40 per 
cent. of the quantity originally united with the oxide of 
iron. Ebelmen himself, and after him Dr. Percy, and 
probably others, were great perplexed at this. Percy in 
particular was slow to believe that oxide of iron could 
pass through, and remain in an atmosphere so intensely 
reducing, and retain such a large quantity of oxygen. A 
portion of this unquestionably is due to the decomposi- 
tion of the hygrometric moisture of the blast, and pro- 
bably some to the reduction of silicon and phosphorus 
which are found in the metal. It seems, however, to have 
escaped the notice of the two authorities just named, that 
along with this excess of oxygen an increase in the carbon 

also made its appearance. This, in the present case, 
amounts to 1.15 units per 20 of metal, which, not being 
originally in the calcined ore, must have been withdrawn 
from the gaseous contents of the furnace, ibly during 
the whole of its descent to the hearth. It seems to me 
that, with the exception of the oxygen, due to the two 
causes I have mentioned, the remainder, and the whole of 
the excess of carbon, must owe their presence to the dis- 
sociation of carbon oxide already described. 

The particulars of the changes in question will easily he 
understood by a reference to the fi given ow. 
Practically all the oxygen capable of being expelled in 
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the zone of reduction takes place within a depth of 8} ft. 
of the materials. Then for 54 ft. little change is appa- 
rent. Alongside of the numbers showing this is a calcu- 
lation setting forth the quantity of oxygen required to 
convert the amounts of carbon Opens into carbon oxide, 
the difference between which and those of the first column 
may be taken as the weights of oxygen obtained from 
other sources, probably chiefly from water. Finally, in the 
last line is the sudden increase of both oxygen and carbon. 

We must now take leave of the action of the blast 
furnace, with an attempt to describe the manner in which 
the hot blast effects the great saving of fuel in smelting 
iron ore. Dr. Percy gives ten pages, in his classic work 
on iron and steel, to this object, half of which are devoted 
to a discussion between Mr. Truran and himself, as to 
what the amount of this saving really was. Into this we 
need not enter, because we now possess information 
which dispels all the mystery which enveloped the ques- 
tion when Dr. Percy wrote twenty-nine years ago. 

I only remember three attempts to explain what was 
called the theory of the hot blast—Professor W. A. 
Miller, of King’s College, London ; Professor Clark, of 
Aberdeen University; and Dr. Percy himself. By all 
the three, its beneficial action was attributed to a defi- 
ciency of heat in the hearth of the furnace, which defi- 
ciency was remedied by the heat in the blast. But this, 
it seems to me, was erroneous, because, were it otherwise, 
vig. iron would not have been produced under such a con- 

ition of things. Supposing for a moment the view pro- 
pounded to have been correct, and reducing the saving to 
only one ton of coke, the explanation given takes us a 
very little way. This seems incontrovertible, because it 
cannot account for an amount of heat represented by 
24 cwt. of coal, making good the alleged want of heat, 
and saving eight times its weight of coke in the furnace, 
If, however, we admit, and there is no other alternative, 
that the temperature of the furnace hearth blown with 
cold air sufficed for producing good pig iron, then the 
economy effected must be due to some change in the 
higher regions of the structure. From what has been 


Composition cf Gases produced per 20 Units of Pig Iron, 
given in Order to show Chemical Changes at Various 








Depths of a Furnace of 80 ft. 
| s a o ao 
Bs ar a * | Ess - 
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Ae aro 6 6=e 
ft. 
A. Seneing gases ‘ 36.87 | 2208 
B. Depth below .. € 16} 25.00 17.29 23.05 
(but only about half 
this below surface 
of materials) 
Ge) 5% we, es 26 24.71 17.88 | 23.11 
D. 39 24.69 17.42 23.23 
E. 62} 24.72 18.09 24.12 
F. 65 24.14 17.98 | 23.97 
_ ae . ee es 70 23,74 17.80 | 28.78 
ae Pre ee “a 76: 26.97 19.35 25.80 
Mean of B toG, both in- 
clusive .. ae ee 24.50 17.48 23.31 














already said, there can be no doubt that, to obtain the 
heat needed at the tuyeres, such a large amount of fuel 
had to be used that the volume of gas produced left the 
throat before it had time to leave anything but a mere 
fraction of its heat in the materials through which it had 
— Lord Granville was the first, and his example 

as recently been followed, as we have seen, by our Pre- 
sident at Low Moor, to raise their furnaces to a height of 
70 ft. The result in both cases has been to reduce the 
consumption of fuel as much as was effected upon the 
first introduction of the hot blast. 

But it may be maintained that this does not neces- 
sarily account for a saving in a furnace of small dimen- 
sions to which hot blast has been applied. It would be 
difficult to deny the inconvenience arising from the too 
rapid escape of the heated gases. This rapidity, how- 
ever, is diminished for a given quantity of iron produced 
7 the use of hot air. Let us take the case of one of the 

-ft. furnaces at the Clarence Works, already quoted in 
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these pages. In it 11,000 calories were introduced by the 
air blown in at the tuyeres, and 81,000 calories were fur- 
nished by the combustion of the coke. Thus 11,000 
calories, or 12 per cent. of the heat, was obtained with- 
out any production of gaseous matter. the effect of 
which was t> reduce the volume of gas leaving the fur- 
nace per ton of iron to less than one-half of what it 
would have been in the case of its being blown away with 
cold air. 

No doubt in this train of reasoning we are met by the 
difficulty already adverted to, viz., that the make of the 
furnace having been doubled, the volume of gas passing 
out at the throat in a given time remains the same as it 
was when the furnace was blown with cold air. The 
explanation of this apparent anomaly I consider due to 
the fact that the increased volume of ore in relation to the 
volume of coke has conferred upon the contents of the 
furnace a greatly increased capacity for the interception 
of the heat carried upwards by the gases. This difference 
was proved by actual experiment. 

But the small dimensions of an old hot-blast furnace 
admitted of further improvement. The high temperature 
of its upper zone still permitted an unnecessary quantity 
of heat to leave the throat, and there was the further in- 
convenience of reducing—partially unburning, as it were 
—carbon dioxide to the form of carbon oxide. 

On referring to the items which make up the sum of 
the heat appropriated in the work of a blast furnace, it 





at atmospheric temperature, and nearly double this at its 
normal temperature, is not so manageable as a few cubic 
feet of coke. The products of the combustion of this 
gas occupy an enormously inc space, due to the 
excess of atmospheric air beyond that needed for burn- 
ing the inflammable gases it contains. In weight the 
increase is such as to be equal to two and a half times 
that of the gas consumed. Taking the total weight of 
the gases at 115 cwt. for 20 of iron, and two-thirds of this, 
or 76.66 cwt., going to the boilers, we have two-thirds of 
the 80,247, or 53,498 calories, so applied. The estimated 
heat in the of combustion amounts to 25,527 calories 
on leaving the boilers, leaving 27,971 for raising steam and 
supplying waste. It has been estimated that for each 20 
units of pig iron 31 units of water have to be conve! 
into steam, and this, at a pressure of 90 Ib. on the square 
inch, requires for its conversion 20,708 calories, which 
presents a loss of about 26 per cent. of the 53,487 calories. 
This, however, does not embrace all the waste, for we 
have the gases of combustion entering the chimney at a 
temperature of 321 deg. Cent. (614 deg. Fahr.) above that 
estimated by Peclet for creating the necessary vacuum in 
the chimney. This means a loss of 14,556 calories, which 
brings up the total waste to 22,034 calories, and this upon 
the proportion of the heat assigned to the boilers means 
a deficiency equal to about 41 per cent. 

We have now to consider the application of the heat 
capab'e of being obtained from the remaining third of the 


UIAGRAM SHEWING THE EFFECT OF A SLAGBALL AND ITS CARRIAGE ON THE TEMPERATURE OF A CURRENT OF CXHAUST STEAM OURING 24 HOURS. 
16. 


will be found that they may be divided into two classes. 
There are those which constitute the necessary duty to 
be performed, and others which, if they are classified as 
waste, may, in the nature of things, be unavoidable. The 
last are those included in transmission through the walls 
of the furnace, and most likely, from its small amount, 
that carried off in the water used in hot blast furnaces 
for the protection of the structure at the tuyeres. In a 
modern furnace the united loss from these sources, how- 
ever, only amounts to 6 or 7 per cent. of the entire heat 
generated. 

The proportion carried off in the escaping gases from 
furnaces of recent construction is about 10 per cent. of 
the whole, and this, so far as the actual furnace work is 
concerned, may bs looked upon as unavoidable. This is 
inferred from the fact that there remains, after deoxida- 
tion of the ore has been effected almost entirely in the 
reducing zone, a balance of heat which is communica 
to the gases. Any addition, therefore, to the height of a 
furnace raises the ition of this zone, and thus leaves 
the temperature of the gases carried upwards almost 
unchanged. We have, however, the inflammable portion 
of these gases at our disposal, and we must now proceed 
to ascertain how this is, or may be, dealt with. 

We shall not be far wrong in assuming 124 units of 
carbon per 20 units of Cleveland iron to escape as carbon 
oxide gas. The heat produced by burning this, added 
to that derived from the combustion of the hydrogen, and 
the sensible heat of the gases, give us 80,247 calories to 
account for. In the particular case from which these 
figures were derived, the heat actually engaged in the 
furnace work, inclusive of what has n described as 


Potential Heat in Escaping Gases. 
Calories. 
12.5 of carbon as carbon oxide affords 
(125 x 5600)... xs ee -- 70,000 
Hydrogen burnt (.08 x 34,000)... 2,720 
Sensible heat in the gases a 7,527 
Total 80,247 


unavoidable losses, was 84,841 calories. Thus a power 
amounting to 94 per cent. of that engaged in actual 
furnace work remains to be applied to other useful pur- 
poses. It will, however, be readily understood that 
124 cwt. of combustible carbon in the form of gaseous 
carbon oxide, diluted with carbon dioxide and nitrogen, 
bringing up the total volume to about 200,000 cubic fest 











Estimate of Loss of Heat in the Gases after Combustion 


under the Boilers, Units. 
Weight of gases for 20 units of pig iron 115 
Two-thirds of this going to boilers 76.66 
Weight after combustion, including 
excess of air 191.65 


Temperature of gases after leaving the boilers, 555 
deg. Cent. (1032 deg. Fahr.). Taking average 
specific heat at .24, we have 191.65 x 555 deg. x 
24, or 25,527 calories. 

escaping gases intended for the stoves for heating the air. 
This was estimated to be 26,749 centigrade calories, while 
the number contained in the blast for 20 units of pig iron 
may be taken at 14,500. In this case the loss at the chim- 
ney is very trifling, because the construction of the brick 
stoves permits the gases of combustion to be so reduced 


ted | in temperature that little remains beyond that required 


for chimney draught. This, on the weight of the gases 
taken at 95.82 cwt. per 20 of metal leaving the stoves, 
shows an escape of 5335 calories, which, added to those 
contained in the blast, gives a total useful effect equal to 
19,385 calories. The calculation of the heating power of 
the gases delivered to the stoves was 26,759 calories, thus 
showing a loss of 25 8 per cent. 

From the figures given in relation to the heat capable 
of being obtained from the gases escaping from the blast 
furnace, the average loss at the boilers and stoves works 
out to 36 per cent. This deficiency, it should be ob- 
served, covers the escape each time the bell is lowered for 
admitting the charges. 

Of the 84,841 calories expended on the actual furnace 
work proper, all save 23,000 may be arded as irre- 
coverable. The exceptions are those which appear on the 
solid products—viz., the pig iron and the slag. Of the 
heat obtained from the combustion of the carbon oxide in 
the escaping gases, there is also a awe ec the 
exhaust steam from the engines employed, which, as it 
reaches the atmosphere, carries with it a certain amount 
of heat which is now lost. It is now proposed to inquire 
how they may be rendered available. 

The 6600 calories contained in the pig iron at the 
moment of its running from the furnace are speedily dis- 
sipated. Indeed, it necessarily must be allowed to cool 
before it can be removed, so that we may safely predict 
that none of the heat of fusion can be made use of. 

The 15,500 calories, more or less, conveyed from the 
furnace in the slag are differently circumstanced. There 
is not only much more initial heat to deal with, but in- 


stead of being spread over a large surface like the iron, 
the slag is run into compact masses which cool slowly. 
The recent experiments, referred to in the early part of 
this paper, were undertaken to ascertain whether the heat 
in the exhaust steam and that in the slag, taken together, 
may not be susceptible of useful application. My experi- 
ence so far does not permit me to estimate with sufficient 
recision the actual amount of the heating value of either. 
hat of the steam will depend on how much, if any, of 
its latent heat remains in what, more or less, is not steam 
om gm! so called, but is chiefly vesicular water. Of the 
eat in the slag, I have, by plunging it into water, ascer- 
tained that during the time occupied in running it inte 
the wagons for ease of transport, a considerable quantity 


rted | of its original heat has disappeared, but this will be a 


varying quantity, according to the time which elapses 
between the slag leaving the furnace and being applied to 
do work. Under any circumstances, the temperatures 
obtainable for direct application cannot be very high, 
because the steam cannot, it is supposed, be much, if any- 
thing, above 100 deg. Cent. (212 deg. Fahr.), and the heat 
in the slag can only be slowly extracted. In the present 
state of our knowledge I will not, because I cannot, 
attempt to give you any satisfactory figures to prove the 
quantity of heat at our command, which I will leave 
you to infer by describing what has been done by its 
means. 

The experiments in question have been directed towards 
ascertaining what temperatures could be obtained by 
passing the exhaust steam over the slag balls during a 
time, be it remembered, in which it was performing its 
work, and by so much being cooled. This will depend, 
of course, on the relative weights of steam and slag em- 
ployed, and the rapidity of the current of the former, and 
the amount of heat lost by the latter before it is exposed 
in contact with the steam. 

Eight slag balls on their respective wagons were placed 
in a chamber, and the steam of 16 to 20 tons of water 
was pe over them in twenty-four hours. Without 
troubling you. with figures, I will refer you at once to 
the diagram, which shows the maximum temperature ob- 
tained, and the rate of cooling over four consecutive days. 

For the reasons given, it is most probable that while 
temperatures resembling those set forth in the diagram 
will be found the most convenient in practice, there is no 
reason to doubt that the steam might be heated consider- 
ably above 500 deg. or 600 deg. Fahr. Within the 
limits which necessarily it may be most convenient to 
observe in such a system of recovering heat otherwise 
lost, we must endeavour to apply it, where ible, to 
such purposes as can be served with heat of moderate 
intensity. Such an instance can, I think, be found in the 
industry recently established at Middlesbrough—viz , that 
of producing salt from brine. 

_ It was, indeed, from experience at the Clarence Works 
in the evaporation of brine, that the idea of utilising the 
heat daily going to waste at the blast furnaces suggested 
itself. In order to ascertain the precise rate at which 
steam, superheated in the way alluded to, performed its 
work, three pans, each 25 ft. long by 21 ft. broad, were 
erected. Under the first, eight hot were placed in 
two rows, iron doors were then closed, and the exhaust 
steam admitted into the two compartments occupied by 
the slag. The vapour, heated to about 500 deg. Fahr., 


passed into a 8 about 18 in. high, of the breadth of 
the pan under second vessel, and from it under the 
third. By the time it arrived at the end of this last pan 


it was frequently under the temperature of boiling water. 
There was still, however, heat enough passing into a 
small chamber in which a coil of small pipes was intro- 
duced, which served to pre-heat the brine before it was 
run into the pans. Through this the brine ran in a con- 
tinuous stream at a rate just sufficing to make good the 
loss by hi pen From this chamber a mere trace of 
vapour made its appearance at the outlet ; indeed, occa- 
sionally there must have been an influx of air caused by 
a vacuum due to the perfect condensation of the steam. 

So far as the figures at a enable me to calcu- 
late, a furnace producing tons per week may be re- 
garded as probably being able to evaporate a quantity 
of brine equal to about 150 tons of salt, or perhaps more. 

I cannot but feel, as regards the further utilisation of 
heat connected with the manufacture of pig iron, I have 
laid myself open to the objection of having prematurely 
brought the subject before an audience entitled to more 
exact evidence than I am ina position to offer. At the 
same time I am able to direct your attention to some of 
the inferences to be drawn from the diagram I have con- 
structed. 

Taking one month the average temperature at which 
the superheated steam left the three pans, it had, after 

rforming its duty under each, the temperatures in the 
T'ablé on the next page, while the brine it had heated 
stood at the figures given in the second line. 

There are two or three facts in this Table which may 
require a word of explanation. Between the exit from 
first and second pan there is a difference of 163 deg. Fahr., 
and 165 deg. between No. 1 and No. 3. But in spite of 
the ty much larger absorption of heat in No, 1 
pan, the salt uced, and therefore the water evapo- 
rated, is only 35.96 per cent. of the whole. Practically 
we may assume Nos. 2 and 3 each to have performed re- 
spectively 32.02 per cent. of the duty. 

Now, it is clear that whatever may have been the con- 
dition, in a calorific point of view, of the exhaust steam 
on entering the slag chamber, it has become, by contact 
with the slag, true steam of a very high temperature, and 
besides, this has become charged with latent in addition 
to the sensible heat it contains. It is no doubt due tothis 
latent heat being transferred to the brine that Nos. 2 and 3 
pans are enabled to perform nearly as much work as the 
pan which is first in the series. 

It will be further observed that the brine which enters 
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at 193 deg., notwithstanding its constant absorption of 
heat from the steam passing under the = falls in tem- 
perature from 40 deg. to 50 deg. Fahr. This is partly due 
to the cooling influence due to the act of evaporation, but 
probably still more to the fact that the experimental 
apparatus had no roof, and in consequence the surface of 
the brine was cooled by radiation and by the wind pass- 
ing over its surface. 

I hope, before our volume of Transactions, containin 
an account of this meeting, is printed, to be able to ad 
further particulars as tothe precise origin of the heat. In 
the meantime it may be mentioned that 300 or 400 tons of 
salt have been produced in the manner described. 


No. 1 Pan. No. 2 Pan. No. 3 Pan. 
deg. F. deg. F. deg. 
on ng ep steam atexit 375 212 210 
Brine in pan oe oe 155 149 152 
Brine entering 198 198 193 
Proportions of salt ob- 
tained per cent. -- 85.96 64.04 = 100 





THE GERMAN STATE INSTITUTE FOR 
PHYSICAL TECHNOLOGY.* 
By Franz Benpt. 

Towarps the end of the seventies, electro-technology 
had made such rapid advances, that it became absolutely 
necessary to come to some international agreement re- 
specting units of measurements as they occur in that 
acience. For this purpoee, the French Government in 
1881 and 1884 invi the most eminent men in the 

hysical and technical world to Paris, where the Electrical 

ngress determined these units. 

But to be able to carry out experimental research 
nccessary for the determination of such units, it was 
essential to obtain a well-trained staff of experimenters 
and large and convenient premises. The physical and 
technical laboratories of the German universities were 
alreaiy devoted to teaching purposes entirely, and, there- 
fore, it was impossible to carry on the necessary research 
work in these places. Germany had, in fact, no institu- 
tion specially devoted to the kind of measurements neces- 
sary for the determination of such units as referred to 
above. 

It had often been pointed out that a special institution 
would be of great value for research work such as physical 
technology requires at the present time, if properly carried 
out by qualified men. The means, however, were not 
forthcoming, until Werner von Siemens presented to the 
nation a large plot of Jand at Charlottenburg for the pur- 
se. The State accepted his gift, and the Reichstag 
ound the necessary money. Even before the buildings 
were completed, the Institute began its work on hired 
remises in October, 1887, under the direction of Professor 
Fielmholtz, 

The Institute is divided into two departments: the 
first for purely scientific research, ¢.e., for the determina- 
tion of physical constants and for devising the most accu- 
rate methods of measurement ; the second department 
for technical research as applied to practice. At the 
beginning of 1891 the buildings of the first department 
were finished and immediately occupied ; those of the 
second department are still in the builders’ hands, work 
being meanwhile carried on in the Charlottenburg Poly- 
technicum. Besides a president and a director of the 
second department in this State Institute, there are eight 
active members, nine assistants, seven scientific and four 
technical instrument makers, besides a number of first- 
class skilled mechanics and labourers. In the five years 
since its foundation a large amount of fresh experience in 
new methods has been gained. 

As mentioned above, it has been anager po electro- 
technology which has required a number of very delicate 
measurements, and these were made at the new Insti- 
tute. For example, accurate measurements are wanted 
to estimate the amount of light necessary for the light- 
ing of a certain space, and to know whether the bril- 
liancy of the lamps corresponds to this amount of light. 
As to such measurements, the Paris Electric Congress of 
188i had come to an understanding, and they are now 
carried out by the most accurate methods in this German 
State Institute. Standards of electromotive force, cur- 
rent intensity, and resistance of various metals are made 
to the eo of practice. The so-called abso- 
lute unit of light, as that proposed by Violle at Paris, 
is a very complex quantity. This unit was to be the 
quantity of light emitted by the surface of one square 
centimetre of molten platinum at the moment of solidifi- 
cation. It has so far been impossible to determine this 
quantity directly; but by indirect methods very near 
values have been obtained. While it was the object 
of the first department of the Institute to realise a 
standard unit of light corresponding to the highest claims 
of science, the second department has had to make this 
unit as simple as possible for use in practice. 

Hitherto the measure of light has been the candle- 
power, but there has been a German and an English 
candle-power. Lately, however, : new lamp has n 
devised by Hefner von Alteneck as a standard of illumi- 
nation; this has done away with all confusion. The 
‘* Hefner” light is now universally recognised in Ger- 
many as the standard measure o! 7 The lamp is 
fed with acetic acid ether (C; H,, C. H, O.), and has a 
flame 40 millimetres in height. This standard has been 
compared with Violle’s unit, and with the old candle- 
power, and the relative values have been determined with 
the test exactitude—this in the second department of 
the Institute. 

Other researches of great importance made at the 
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State Institute have been heat measvrements. It is well 
known that the accuracy of the average thermometer 
cannot be relied on. Not only physicists and engineers 
but also physicians, have always wanted precise and 
tested thermometers, so the Institute took upon itself to 
supply this want. First of all, a better kind of glass had 
to be produced, having great toughness. This was 
obtained in 1884 at the laboratory for glass industry at 
Jena, and it remains almost unimpaired at high tempera- 
tures. The next step was to compare various ther- 
mometers and their scales with one another and with the 
air thermometer, which is the most accurate of all ther- 
mometers, because air expands more uniformly with 
increasing temperature than any other peng 2 This work 
of comparison has been carried out, to very high degrees of 
heat, such as are generally only measured by the electric 
pyrometer. When we remember that the age point 
of the precious metals, auch as silver, platinum, gold, and 
copper, lies above 1000 deg. Cent. (say 1800 deg. Fahr.), 
we can cp ee the scientific and technical importance of 
these new determinations where there is a possible error 
of not more than 5 deg. ’ 

The demand of engineers and physicians for officially 
tested thermometers has been so great that the State 
Institute could not oe with it. Therefore in 1889 a 
special laboratory was built at Ilmenau by the Govern- 
ment of the Grand Duchy of Weimar. It works on the 
eed lines as the State Institute, and is controlled by the 
atter. 
calibrated, whilst the State Institute has examined 10,000 
clinical thermometers. The exports to foreign countries 
have also increased considerably, so that now the certifi- 
cates for these thermometers are — in French, 
English, Spanish, and Portuguese. The thermometer, as 
used by a physician, has a relatively small range; 
engineers, on the other hand, need instruments to measure 
both very high and very low temperatures. 

These latter are calibrated by the State Institute, and 
about 4000 have been examined. Instruments made of 
the new Jena glass could at first only be made to read 
up to about 360 deg. Cent. (680 deg. Fahr.). More 
recently, however, by filling the space in the thermometer 
above the column of mercury with nit n, 460 deg. Cent. 
(860 deg. Fahr.) have been read off ; and lately the Jena 
laboratory for glass industry has produced a new glass 
of great resistance, so that a glass thermometer has been 
made to read 550 deg. Cent. (1020 deg. Fahr.)., In this 
instrument the hollow of the thermometer is filled with 
compressed carbonic acid gas. 

Spirit thermometers for low temperatures have also 
been tested and calibrated to - 80 deg. Cent. (—112 deg. 
Fahr.). All these thermometers have been of extreme 
value, especially to those engaged in the chemical and 
allied industries, The State Institute devotes a great 
deal of interest to these researches, and is continually 
devising new and better methods and apparatus. At 
the present moment a room is being specially built, in 
which the temperature shall always be constant. 

Another kind of work of the Institute is that devoted 
to acoustics. It is necessary that musicians should have 
accurate tuning-forks ; and at an international conference 
at Vienna in 1885 it was determined to decide on a stan- 
dard + een giving 435 vibrations a second for the 
note A. 

A standard of this kind has been constructed at the 
State Institute, with such precision that the number of 
vibrations came to within mine of the specified number, 
By means of very delicate methods, which cannot here 
be described, this standard has been frequently checked, 
——- 1900 tuning forks have been tested and cor- 


rected. 

A further important task the Institute has set itself, 
is the preparation of uniform measures for fitters 
and other mechanics, and to simplify scientific instru- 
ment-making. Thus the late director of the second 
department of the Institute, Dr. Léwenherz, succeeded 
in establishing a uniform screw thread for the Ger- 
man Empire. —— can understand that where 
hitherto a pores 3 of screw threads had been in use, it 
became practically impossible for delicate instruments, 
made, say, in one State, to be repaired in another State 
having another standard thread. 

In many other ways this deservedly admired Institute 
has been ureful. It has tested ‘spirit’ levels, such 
as are used with scientific instruments, for the purpose 
of adjusting them horizontally. For it has been found 
that impurities, such as water, contained in the liquid 
ether in these levels, cause chemical action on the glass, 
thereby | ge free play in the levels. However, 
the new Jena glass, as used in thermometers, has proved 
better also for levels, and with the use of these more 
accurate levels important discoveries have been made. 

Experiments have also been made with smokeless 
powder and other modern inventions. 

1 the Institute has had to deal with legal ques- 
tions. In all branches of physical and chemical industry, 
a large amount of capital has been invested, and all kinds 
of disputes between producer and consumer are daily 
dealt with before the judges. It is, therefore, necessary to 
establish scientific principles which should help the judge 
to correctly interpret the law. A case in point is fur- 
nished by a Bill introduced into the Reichstag by the 
Postmaster-General, which contained clauses dealing with 
the protection of telegraph and telephone wires from the 
effect of heavy currents in electric lighting mains. There 
was a good deal of lively discussion and contrary opinion 
among electrical engineers, whilst the law must, of 
course, be supported by the overwhelming testimony of 
experts. In future the highest tribunal for this kind of 
— evidence will be the State Institute, which will 
collect the views necessary to submit to a judge for the 
administration of justice. 





In IJmenau 70,000 thermometers have been‘ 








It is pleasant to note that many results of the work of 
this Institute for Physical Technology have been increas- 
ingly accepted in international intercourse, 

or this purpose, only last year (1892) the President of 
the Institute and two assistants attended the meetings of 
the British Association held in Edinburgh, where many 
of the German proposals were agreed to. 








NOTES FROM THE SOUTH-WEST. 

Plymouth Sound.—The Lords of the Admiralty having 
decided to expend 15,000/. in dredging Plymouth Sound, 
the London and Tilbury Lighterage omer has been 
pemnace to carry out the work. A steam dredger has 
already arrived, and is berthed off Devonport Dockyard. 
The work, which will be commenced as soon as the pre- 
liminary arrangements have been completed, is expected 
to occupy several months. It is understood that the 
dredging is to be carried out as a result of reports fur- 
owe the Admiralty by Staff Commander Haslewood, 


Cardiff.—Prices of steam coal have continued to show 
an upward tendency ; the best descriptions have made 
15s. to 15s. 6d. per ton, while secondary qualities have 
brought 14s. to 14s. 6d. per ton. Household coal has 
been in strong demand; No. 3 Rhondda large has been 
making 13s. 6d. to 13s. 9d. per ton. Coke has been well 
maintained ; foundry qualities have made 20s. to 21s. per 
ton, and furnace ditto 18s. to 19s. per ton. Iron ore has 
been fairly active. The manufactured iron and steel 
trades have exhibited little change. There have been 
rather more inquiries for steel rails. 


Barry Railway.—On Friday the directors and officials 
of the Barry Dock and Railway Company Fs cocenar gs by 
special train to Cadoxton, to inspect some additional land 
which the company proposes to acquire for dock and 
railway extension purposes. The party also on the 
site of the proposed new dock. It is considered probable 
that the directors will shortly commence the construction 
of a lock which will connect the proposed new dock with 
the existing dock. 


The Electric Light at Taunton.—A special meeting of 
the Taunton Town Council took place on Monday, for the 
purpose of receiving and considering a report from the 
electric lighting committee as to the carrying on of certain 
works by the council, and for affixing the common seal of 
the borough to a contract with the Electric Lighting Com- 

any, Limited, for the purchase of their works and plant. 

he electric a stated that they had had 
an interview with Dr. Fleming as to the carrying on of 
the work, ard he would report in due course. They asked 
for leave to carry out certain works at a cost not exceed- 
ing 50/. Mr. Potter moved the adoption of the report, 
and urged that the wires in Upper High-street should be 
taken down and placed underground; the street could 
then be lighted with incandescent light. The subject of 
laying an underground cable was adjourned, but the 
report of the committee was adopted. 


Swansea.—The report of the Swansea Harbour Trust 
for September shows that the imports amounted to 
41,376 tons, compared with 55,835 tons in the correspond- 
ing month last year. The decrease is attributable to a 
falling off in copper, silver, lead, and tin ores of over 
5000 tons, while the imports of iron, steel, pig iron, and 
castings also declined about 5000 tons. The imports for 
the nine months amount to 443,775 tons, against 491,349 
tons in the corresponding nine months of 1892. The ex- 
ports for September were 181,702 tons, against 172,686 
tons in September, 1892, There was an increase of 4000 
tons in coal and coke, and 70€0 tons in patent fuel ship- 
ments. The total exports for the nine months amount 
to 1,573,634 tons, as compared with 1,657,111 tons in 
the corresponding nine months of 1892. 


Telegraphy at Portsmouth.—The Monarch, one of the 
Government telegraph vessels, has just visited Ports- 
mouth. The officers examined all the submarine tele- 
- and telegraph wires connected with the Admiral 

uperintendent’s office. It is proposed to establish a 
connection between Portsmouth Dockyard and the Clar- 
ence Victualling Yard, Gosport. The telephone lines 
connected with the Spithead forts, Eastney Barrack, and 
other outlying stations, will shortly terminate in a room 
now being fitted up in the dockyard signal tower, instead 
of in the superintendent’s office. It is also proposed to 
establish a signal station in the Spit Fort, which is already 
connected with Portsmouth. 

Toff Vale and Rhymney Railways.--A joint meeting of 
the directors of the Taff Vale and Rhymney Railway 
Companies was held on Friday evening at the offices of 
the Rhymney Company, for the purpose of discussin 
terms of amalgamation. Mr. Brewer, engineer of the Ta 
Vale Railway, and Mr. Riches, locomotive superintendent 
of the Taff Vale Railway, have inspected the engines and 
rolling stock of the Rhymney Railway, and found them 
in good working order. 


The Bristol Channel.—The Government is prepared to 

greatly improve the defences of the Bristol Chase In 

all probability new batteries armed with guns of great 
metrating power will be erected on the Flat Holm, 
enarth Head, and possibly also at Barry. 


The Rhymney Valley.—The coal trade of this valley has 
shown an improvement. No. 1 pit of the Cardiff Steam 
Coal Collieries Company, Limited, Llanbradach, has in- 
creased its output to the amount of 200 tons per day. A 
fine seam of marketable steam coal has been struck at a 
depth of about 500 yards in No. 2 pit; the vein is 6 ft. 
thick. Messrs. J. Fowler and Co., of Leeds, are erecting 
a@ compound winding engine at No. 2 pit. 
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SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Draw'ngs is stated 
ia each case ; where none are mentioned, the Specification 18 
not rlvustrated, 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given wn italics. 

Copies of Specificati may btained at the Patent Office 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The uate of the advertisement cf the t of a /p 
snec'ficrt:on is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. . 


15,437. W. E. Gray and W. A. Price, Silvertown, 
Essex. Making Electrical Contacts between pats 
of Electrical Apparatus. [7 Fivs.) August 27, 1892.—In 
this invention, when using a perforated strip for the automatic 
transmiesion of messages, a fine jet of mercury issuing from a 
reservoi* connected with one pole of a battery is cau-ed to fall 
upon the strip E, and thereby to make electrical contact with the 
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wheel G which traverees the strip E past the jet, and is itself 
connected with the other pole of the batt2ry. In using the appa- 
ratus with a receiving instrument, a screen carried by a swing- 
ing arm operated by a relay, is interposed between the s‘ream of 
mercury and a metallic surface connected with one pole of a tat- 
tery, so that when the screen is withdrawn from under the jet, 
metallic contact is established. (Accepted August 30, 1898). 


MACHINE TOOLS, SHAFTING, &c. 

18,613, A. B. Brown, Edinburgh, Scotland. Rotat- 
ing Cutter. [11 Fizs.] October 18, 1892.—This invention 
relates to a method of securing the tool-holders of rotating cutters. 
A disc A is employed for carrying the cutters, which has formed 
on the outer part of its face a raised annular part B, across which 








are formed a series of grooves C. Into each of these grooves fits 
a tool-holder block D, which is bolted to the disc, and bored 
obl'quely to receive the cutter This cutter, which is fixed in 
each holder by a pair of screws, projects slightly outwards and 
forward from its holder, so as to be clear of the work except at 
the cutting point. (Accepted August 30, 1893). 


1066. C. M. Stetson, Rosario, Sante Fe, Argentine 
Republic. Securing the Cotter of a Slot Bolt. 
(2 Figs.] January 17, 1893.—This invention relates to means for 
securing the cotter of a slot bolt, and consists in making the 








washer concavo-convex and providing the cotter with ratchet 
teeth adapted to engage with the edge of the washer, eo that the 
withdrawal of the cotter is prevented. The bolt A has a diame- 
rical slot C of which the outer end is bevelled to correspond to 


the taper of the back edge of the cotter D. On the front edge of 
the latter are formed teeth E adapted to engage the inner edge 
of a concavo-convex washer F slipped on the bolt A in front of 
the cotter D. The washer is made of diminished thickness towards 
the inner edge, so that when the parts are in place the bolt A can 
be secured in position by merely driving the cotter D through 
the slot, the cotter in travelling forward pressing against the 
washer F, and thus tigh*ening the bolt, at the same time that 
the teeth E slide over the inner edge, and finally engage with it 
when the cotter has been driven home, so that the latter is locked 
in position. (Accepted August 30, 1893). 


MINING AND METALLURGY. 


15,880. A. Dauber, Westphalia,Germany. Calcin- 
Furnaces, (16 1,8.) September 5, 1892.—This invention 
relates to furnaces for continuous calcining, roasting, and burn- 
ing of lime, cement, &c. The furnace consists of a conical shaft 
A built upon a cylindrical socle and pillars B. The socle carries 
on girders D the delivery cone E, and above it the conical furnace 
A is built, having six outlet doors F, and being surmounted bya 
chimney G. The girders D support a ring girder H, which car- 
ries the table with the air valves K. The delivery cone E is cut 
off at i‘s upper part, forming an open truncated cone, and upon 
this part are fixed the lanterns L and the closing cap M, allowimg 
air passages between them. The delivery cone is immovable : 
the caps L and M are fixed by arms N to a vertical shaft 0, so 
that, by means of gearing P at the bottom, they may be turned 





round ; the lower cap is therefore provided with rollers, which 
stand upon the coneE. Trapdoors R serve for closing the outlet 
openings F. When opened these doors act at the same time as 
shoots for guiding the material into the wagons below them, and 
also as grates for separating ashes and small material from the 
big pieces, and are therefore provided with slots. Counter-doo s 
S are linked to them, which are also made hike a grate, but so that 
the solid bars cover the openings of the doors R when these are 
clesed. In order to regulate the outfall of finished material when 
the doors R are opened, bars T are so connected to their lower 
part that the spikes linked to their inner ends are raised into 
the furnace through holes in the cone-plate E, and thus prevent 
by ime down of the material above them. (Acceptel August 
, . 


STEAM ENGINES AND BOILERS. 


17,107. F.Lamplough and J. A. Bauer, London. 
Valve Motion for Steam Engines. [1 Fij.] September 
24, 1892.—The object of this invention is to arrange rods and 
levers to effect the movement of the slide valve for governing 
and reversing actions of a steam piston from the connecting-rod, 
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A lever A is loos:ly attached to the conne ting-rcd B, and has its 
opposite end jointed to the valve-rod C. Between the two joint 
pins on the lever another rod E is arranged for motion by 
dn tsoa). to reverse the direction of motion. (Accepted August 
30, 1893). 


19,027. R. B. Smith, Higher Tranmere, Birken- 
head. Engines for Propeiling Lp of War, &c. 
(7 Figs.) October 24, 1892.—This invention has for its object to 
enable the engines for | pre ships of war, &c., to be worked 
at low powers, and still maintain the economy due to the expan- 
sive working of high-pressure steam. A valve is fitted to each of 
the cylinders of the propelling engines to close the upper ports 
through which the steam is admitted to the upper sides of their 
respective pistons, and thereby cause the steam to work on the 
undersides of the pistons only. 1 is the upper end of steam 
cylinder, 2 the larger part of the cylinder cover, and 3 the other 





part, the two parts 2 and 3, bolted together steam-tight, forming 
the complete cover. In the plane of the joint of the two parts is 
formed a pocket 4, i: to which the shut-off valve 5 is moved when 
not required to shut off the steam from that end of the cylinder. 
The valve ig opened and shut by spindles 8 which pass through 
stuffing-boxes in the cover, and are moved upwards or downwards 
by gear, which may be led to the engine-room starting platform ; 
6 is the port leading the steam from the main slide valve to the 
cylinder ; 7is thesame port where it cutsthroughthecylinder cover. 
The ribs 9 in the small part of the cover are angled to form with 
the face of the valve a V-shape, which forces the valve against its 








face as it is being moved down to shut off the steam from that 








end of the cylinder, and aidsin keeping it steam-tight. (Accepted 
August 30, 1893). 


19,390. A. Schnabel, Berlin, Germany. Steam 
Pipe Coup [4 Figs.) October 2s, 1892.—This invention 
cons'sts of a metallic coupling employed between the railway 
carriages, to connect the pipe systems used to heat them with 
steam, and consists in a method of connecting two rigid pipes by 
universal joints formed by hollowing out the end of one of the 
pipes and rounding up the end of the other, and connecting 
two parts by means of a bow pivoted on one part and having a 
spring pin mounted in it adjustable by means of a screw thread 
and thumb nut, this pin fitting into a depression on the head of 
the second part of the coupling. The pipes A and B, formirg 
the couplirg, are each jointed at their upper ends to mouth- 
pieces K which fit into the spouts of the end cocks of each of 
the carriages, and are detachab'y connectid up to the respec- 
tive cocks by bows and s rews. The lower cnds cf the pipes A 





and B are jointed together and provided with a blow-cff cock C 
for the condensed water. To obtain sufficient flexibility of the 
joints, the pipes Aand B are bent so that their open ends fit into 
each other, the end pipe A being rounded out to receive the 
rounded off end b of the pipe B, the two pi being held to- 
gether by a bow pivotally attached to pipe B and a looee pin, 
guided in a bow threaded sleeve-piece screwed in the bow, the 
pin resting with its lower pe end in a depression formed in 
the exterior of eo yee . A bridge-piece is attached to the 
pin near its poin end, against which the pressure spring 
plays, the latter resting at its upper end in the threaded sleeve, 
aving lugs by which its position in the bow, and thus the 
preesure of the spring, is adjusted. The pin is free to pley 
up and down in the sleeve under pressure of the —, thus 
imparting elasticity to the jointe. (Accepted August 30, 1893). 


MISCELLANEOUS. 


19,022. A, W. Metcalfe and W. J. Henning, Pateley 
Bridge, Yorks. Frames for Roving and Twistin 

Fibres. (3 Figs.) October 24, 1892.— This invention relates to 
machines for roving, slubbing, an¢ gill spinning of flax, the rovings 
being combined together at the roving frame. 1 is the draw ng 
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roller with the pressing roller 2 above it, 3 the spindles and flyers. 
Upon an extension of the carriage plate 4 is mounted a front 
roller 5, with pressing rollers 6 above it, the latter being main- 


tained in correct position by means of the brackets7. (Accepted 
August 30, 1893). 














20,194. J. Stephens, Stonehouse, Gloucesters. 
f mo Propellers. (4 Figs.) November 9, 1892 —In this 
ovention 


a boss A is attached to a propeller shaft, and has holes 
bored in it transversely to ite axis es rotation for the reception of 
the thanks of the propeller blades C, each hole being sufficiently 
far removed to admit of the shanks .passing entirely through the 
boes, and therefore when in operation to revolve in different 
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lanes. Each blade is secured in its hole so as just to revolve 
reely on its axis. In order to cause the blades to revolve on their 
axes, a segment E of a spurwheel is cut on the shanks within the 
boss, and spur racks F fitted in recesses gear into the segment. 
To cause the blades to assume a different or reverse angle to the 
axial line of the propeller, the racks are given a motion in the 
direction of that axis, means for which are provided. (Accepted 
August 30, 1893). 
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20,341. P. A. Fichet and R. Heurtey, P: France. 
Gas Producers. [1 Fig.) November 10, 1892.— inven- 
tion relates to the working of gas producers. The gases fur- 
nished by the gas producer pass through a canal C round the 
pipes V in which the steam gets superheated, and afterwards in 
the tubular bundle T, and they arrive in the case 8 for deposit 
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of the dust, from which they go out through the valve R. The 
steam comes through the tube a in the pipes V, in which it gets 
superheated, and gces to the injector I, which is fixed on the 
basis D of the tubular bundle T. The mixture of air and steam ie 
insuffi ted by the injector I round the pipes of the bundle T, and 
away through the tubes d to the hearth, which is on the under- 
pert of the gas prcducer. (Accepted August 30, 1893). 


17,059. W. Smith, Bradford, and T. Waddington, 
Bowling, Yorks. Rotary Motors, Pumps, &c. (3 


Figs.) September 24, 1892.—This invention relates to rotary 
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blowers, &c., in which two vane drums C are employed, 
ct being to form the vanes and recesses in them, so that 














the former fill the latter as they pass. The vanes A and recesses 
B are made semicircular. Each of the end plates D is made with 
a groove E to receive the end of the casing. The drum shafts are 
geared together, one of the wheels M, instead of being rigidly 
secured to the shaft, being adjustably connected toa driving disc 
N fixed on the shaft. (Accepted August 30, 1893). 


23,172. J. M. Smith, West Bromwich, Staffs. 
Mandrils for Cold Bending, &c., Light Tubes. 
{9 Figs.] December 16, 1892.—This invention relates to mandrils 
for cold bending and manipulating light tubes without denting 
them in, and consists of a length of steel wire coiled spirally close 
together round a steel bar, and then turned to the desired size. 
The steel bar, acting only as a mould, is then withdrawn from 
the inside of the coiled wire, and a hollow flexible mandril is 


Fig. 






obtained. Both endscan be twisted fromthe opposite end, where 
a handle d is provided with means to secure the twist in various 
positions, by carrying down the inside of the hollow spiral mandril 
a second wire coiled in an opposite direction and joined to the 
one end of the outside mandril. By this twist the coils are 
wound up or unwound, thus varying the outside diameter of the 
mandril so thatit can be inserted and withdrawn from the tubes. 
(Accepted August 30, 1893). 


18,609. H. and W. J. 8, Ryde, Isle of 
Wight. Drill Square Holes. [4 Figs.) October 18, 
1892.—This invention relates to means for drilling square holes, 
or for squaring previously formed round holes, and it consists of 
a central drill, which when revolving turns four other drills, the 
four drills being in a horizontal position and at right angles to 
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each other, while the central drill is vertical, so that they form 
the corners of the square hole. The lower end of the spindle A 
receives a drill which, when working, forms a round hole to the 
size of the dotted line (Fig. 2). Secured to the spindle A is a 
bevel wheel C, which gears with four other bevel wheels D, each 


at right angles to each other, and are carried in bearings made in 
@ square box G, which has screwed to its top a cover arranged 
with four projecting corners. The drill bores a round hole 
to the circumference, the four drills F follow on and form 
the corners of the square, each cutter F revolving at right 
angles in opposite directions to the drill, the diameter of the 
hole, therefore, forming the width of the subsequently formed 
square. The box G works loosely on the spindle A, and the 
necessary pressure is given to the cutters F by the fixed collar J. 
As the drills F begin to form the corners of the square hole, the 
projecting corners of the cover enter the hole, thus steadying 
the appliance during the rest of its performance. (Accepted 
August 30, 1893). 


19,012. R. and J. Wallace, Glasgow. Potato 
Diggers. [2 Figs.] October 22, 1892.—This invention relates 
to the construction of potato diggers. The digger runs on a pair 
of wheels A, on an axle extending through a tubular part B of the 
body frame of the machine. At a hollow —- C of the frame, a 
bevel wheel D on the axle gears with a pinion E on a longitudinal 
shaft carried in a tubular part F of the frame ; this longitudinal 
shaft driving by a pair of bevel wheels G at its back end a vertical 


Fig.1. 
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shaft H held in a tubular bearing in a bracket J bolted to the 
body frame. On the lower end of the shaft H is fixed a disc K, 
to which are bolted curved arms L made with forks M at their 
outer ends, their ends being, from the curvature of the arms, below 
the disc K, so that there is a clear space within the forks. The 
implement is fitted with a sock, the back edge of which is made 
slightly concave, and approximating to the course of the forks M 
as they pass nearit. (Accepted August 30, 1893). 


18,777. W. H. Vaughan and T. Foster, Manchester. 

rin the Centres of Lathes, &c. [2 Figs.) October 
20, 1892.—This invention relates to means for grinding lathe, 
&c., centres whilst held in the headstock spindle, and consists of 
a light frame cast with a square shank, which, when in use, is 
clamped in the elide rest. The frame carries on adjustable 
centres a spindle to which is secured an emery wheel, and at the 
other end is cast a small pinion in gear with a spurwhee] mounted 
on a stud carried by the frame ; to the boss of this wheel is cast 
a small bevel pinion in gear with a bevel wheel keyed on a spindle 
passing through the square shank of the frame and projecting 
beyond it, where a handle is fixed. The frame a@ has a square 
shank a!, The spindle b is supported onadjusting screws c which 



































pass through the arms cf the frame @ and are secured by lock 
buts d. On the spindle } is fixed an emery wheel ¢ and a pinion 
J, the latter gearing into a spurwheel g fixed on a stud / supported 
by the frame a ; and cast with the wheel g is a bevel pinion ¢ gear- 
into a bevel wheel j fixed on aspindle k, which passes through 
a hole bored in the square shank a!, a handle being fixed on the 
lower end of the spindle k, which projects below the square 
shark. To grind an article such asa lathe centre, the shank a! is 
clamped in the lathe rest, the lathe is set in motion, and the rest 
is then moved to bring the emery wheel e up to the centre ; the 
handle / is then turned by hand, and the emery wheel e rotated by 
the train of gears grinds the centre, the angle of the grinding 
being controlled by the adjustment of the slide rest. (Accepted 
August 30, 1893). 


19,206. J. and G. Pickles, Hebden Bridge, Yorks. 
Wood-Sa hinery. [6 Fige.}] October 26, 1892,— 
This invention refers to wood-sa' machines, and consists of 
combining with the movable table a horizontal feed roller mounted 
in a bracket secured to the top of the sliding table, and adapted to 
allow for sufficient lead being given to the feed roller, this hori- 
zontal being movable with the table, and capable of ad- 
vancement up to the periphery of the circular saw, the feed also 
being thus adjusted to various diameters of the saws employed. 
The horizontal feed, with its bearing, are removable from the 
table, and interchangeable with a vertical feed which can be 
mounted on the same shaft, the bracket supporting the shaft 
being movable on a stud, so that the feed roller may be placed at 
any angle and secured by bolts ng through quadrant slots 
in the bracket. The vertical feed roller is also movable with the 
sliding table up to the periphery of the circular saw, and is also 
adjustable to any required angle either in conjunction with a 
bevelling fence or not, the latter also capable of being set to any 





of the latter being secured to the shank part of a horizontal 
drili F, milled on ite cutting edge. The four drills F are situated 





required angle by means of a worm and t quad 





feed roller always maintain the same relative positions to the 
circular saw, whatever their diameter. Secured to the fence is a 
bracket projecting from it at right angles, and level with the 
sliding table when the fence is in a vertical position, but when 














inclined at any angle forming the support for the board being 
sawn, and preventing it from being thrust down and jammed 
between the saw and the fence. The vertical or angular feed 
roller is kept in contact with the board by a weight suspended 
from the end ofachain. (Accepted August 30, 1893). 





UNITED STATES PATENTS AND PATENT PRACTIOE. 

bre See with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tue WaTER Suppiy OF THE METROPOLIS: ERRATUM. 
—In our article on ‘‘ The Water Supply of the Metropolis, ” 
it was stated, on pape 395 ante, that the New River 


Company had storage for 740 million gallons. It should 
have been the East London Company. 


TRANS-SIBERIAN Rattway.—This great line is being 
actively pushed forward from each of its extremities—the 
Ural Mountains on the west and Vladivostock on the 
Pacific. The line, when completed, will be the longest 
main railway in the world, and its commercial import- 
ance is expected to be very great. Siberia is considered 
to be well adapted for the growth of grain, and when the 
Trans-Siberian Railway has been brought into operation 
a good deal of Siberian wheat is expected to make its 
appearance upon European markets. 


New Soutrn Watzs Rattways.—The aggregate outlay 
of capital upon the NewSouth Wales Government railways 
to the close of June, 1893, was, 33,456,496/., as compared 
with 26,704,873/. at the close of June, 1888. The aggre 
gate length of line in operaticn at the close of June, 1893, 
was 2351 miles, as compared with 2114 miles at the close 
of June, 1888. The net profit realised in the twelve 
months ending June 30, 1893, was 1,188,540/., as com- 
pared with 764,573/. in the twelve months ending June 
n The ratio of the working expenses to the 
traffic receipts stood in 1892-3 at 59.39 per cent., as com- 
pared with 66.69 per cent. in 1887-8. The aggregate dis- 
tance run by trains in 1892-3 was 7,505,310 miles, as 
compared with 6,689,313 miles in 1887-8, 





FRENcH HARBOURIMPROVEMENTS.—The French Minister 
of Public Works has published a report on certain harbour 
works executed by the French Government up to 1891 in- 
clusive. The total outlay made is returned at 44,120,000/. 
in round figures. Of this sum nearly half has been ex- 
pended since 1876, when French maritime works began 
to acquire a great development. The total of 44,120,900/. 
was made up as follows: Ocean and channel ports, 
36,040,000/.; Mediterranean ports, 7,280,000/.; and 
Corsican ports, 800,0002. The largest outlay has been 
made at Havre, which had absorbed up to 1891 6,520,000/. 
An expenditure of 4,160,0007. had also been made at 
en, while 3,760,0007. had been expended at Mar- 
seilles, 





AMERICAN RAILROAD FREIGHT RAtEs.—It would appear 
that bottom has at length been touched in connection 
with American railroad freight rates. The decline which 
has taken place during the last twenty-five years has been 
enormous, the average rate received upon the Chicago, 
Milwaukee, and St. Paul Railroad in 1868 having been 
3.49 cents per ton per mile; in 1873, 2.50 cents per ton 
per mile; in 1878, 1.80 cents per ton per mile; and in 
1883, 1.39 cents per ton per mile. Since 1883 the yearly 
average has been as follows: 1884, 1.29 cents per ton per 
mile ; 1885, 1.28 cents per ton per mile; 1886, 1.17 cents 
per ton per mile ; 1887, 1.09 cents per ton per mile ; 1888, 
1.01 cents per ton per mile ; 1889, 1.06 cents per ton per 
mile ; 1890, 0.99 cent per ton per mile ; 1891, 1.00 cents 
per ton per mile; 1892, 1.03 cents per ton per mile; and 
1893, 1.03 cents per ton per mile. It will be seen that 
not only have rates been maintained of late, but that 
there has also been a slight rally from the level touched 





rant op 
that it and the 


by hand, the fence also sliding with the table, so 
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THE TOWER BRIDGE. 
(Concluded from page 449.) 

Durine the construction and building of the 
steel superstructure by Sir William Arrol and Co. 
we have had several opportunities of visiting the 
bridge and having the various methods of erection 
explained by Mr. J. E. Tuit, their engineer. The 
contract for this work was let in July, 1889, and 
consisted in the construction and erection of 
between 13,000 and 14,000 tons of iron and steel 
work. The contractor first constructed a substan- 
tial stage between the shore and the pier on each 
side of the river, sufficiently strong to carry the 
whole of the steelwork composing the side spans, 
as well as the plant necessary to erect the same. 
The central span could not be staged over in the 
same manner, as by the Act of Parliament a clear 
width of at least 160 ft. had always to be main- 
tained between the piers for the river traffic. As 
soon as the staging was completed, the building of 
the girders forming the fixed portion of the opening 






Fig. 08. 





height, were much more easily built. As a general 
rule, all columns were riveted by hand. 

The erection of the main chains was a difficult 
operation, and one requiring careful attention. 

imber trestles spaced 18 ft. apart, and of various 
heights, were placed along the main stage, and 
these carried a platform, some 12 ft. wide, upon 
which the chains could be erected in place. The 
portions of the chains, within 40 ft. of the columns 
on the piers and abutments, were built by cranes 
placed on the columns already constructed, but the 
central portion was erected by a large steam crane 
placed upon a gantry 40 ft. in height, and capable 
of being traversed along the main stage. A large 
portion of these chains was riveted by hydraulic 
machines, although in many cases handwork had 
to be done. The large holes for the pins connect- 
ing these chains together were all bored to their 
correct diameter after all the parts were in posi- 
tion at the site. As these holes varied in diameter 
between 24 in. and 30 in., this work could only be 


fixed in their exact positions. The racks were then 
fixed to the circumferences of these quadrants, the 
leaf being frequently lowered to make sure this 
portion of the work was being done with sufficient 
accuracy. Nearly all the racks are now fixed, and 
the building of the remainder of the leaf will very 
shortly be proceeded with. The erection of that 
portion of each leaf which would project beyond 
40 ft. of the pier was deferred, so that when the 
leaf was lowered, as above described, for experi- 
mental purposes, it would not project beyond the 
pier more than the distance allowed by the Act of 
Parliament. It will be seen that Messrs. Arrol 
and Co. have displayed their usual originality and 
resource in carrying out the difficult and somewhat 
novel task set them. Mr. Tuit, it will be remem- 
bered, took a prominent position in the erection of 
the Forth Bridge—in itself a liberal education in 
this class of civil engineering practice—and the way 
in which, as contractors’ engineer, he has now 
carried out the present work, fully sustains the 
reputation of the firm. 





done by using specially made boring bars drivan 
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span was commenced. These were all built in 
place, and riveted by hydraulic power. The four 
columns on the piers were next commenced, and 
built as high as the cranes placed on the masonry 
of the piers would reach. These cranes were then 
raised and placed upon timber trestles 40 ft. high, 
so that the columns could be built up to the level 
of the first platform. The girders forming this 
platform were built at a low level, and afterwards 
raised to their places and riveted to the columns. 
The cranes were then placed on this platform, and 
the building of the columns continued to the level 
of the next platform. In this manner the steel- 
work over the piers was erected to the height at 
which the girders forming the high-level footways 
are placed. 

The high-level footways being completed, the 
horizontal ties which pass along the outside foot- 
way girders, and connect the upper ends of the 
north and south long chains together, were next 
built. These ties were erected upon a projecting 
stage at the top of the columns on the shore side of 
the north pier, and gradually drawn into place as 
each length of the ties was added. While this 
work was proceeding, the erection of the columns on 
the north and south abutments was started. These 
columns are similar, although somewhat smaller 
than those on the piers, and, being of moderate 


=e 








by small engines, the latter being capable of being 
taken from one place to another as required. 
While these chains were being built, the cross- 
girders cf the side spans were brought into posi- 
tion, and the longitudinal girders between them 
fixed in place ready to receive the corrugated floor- 
plates. These cross-girders had been all built and 
riveted upon the approaches to the bridge, so that 
it was only necessary to run them into place upon 
bogies. The suspension rods which hang these 
girders to the chains were afterwards attached 
to the projecting eye-plates of the chains. The 
method of construction of the four main girders, 
forming the opening leaves of the central span, is as 
follows: The ‘‘ tail end” of each girder was built 
upon the main stage, near thepier, and when riveted 
was drawn forward and gradually lowered into 
position, so that the main pivot shaft could be got 
into place. This shaft, which passes through these 
four girders, is 21 in. in diameter and 44 ft. long, 
and entirely supports the leaf when the bridge is 
open for the river traffic. The quadrants which 
are attached to the two outside main girders, and 
to which the racks for turning the leaf are attached, 
were next built, and the portion of the leaf then 
built was exactly balanced about the pivot shaft, so 
that it could be easily raised and lowered for the 





There now remains but little to do to complete 
the bridge. Messrs. Perry and Co. have finished the 
masonry work at the north and south abutments, 
and at the piers it is completed up to the level of 
the roof. The paving of the approaches is also 
well advanced, and it is expected to have a trial 
with the permanent hydraulic machinery for work- 
ing the opening portion of the bridge in a few 
weeks. Everything, therefore, points to the bridge 
being ready for opening early next year. 

In the rs head account we have dealt only with 
what appear to be the salient features of the metal 
construction. It would be obviously impossible 
for us to illustrate and describe in detail so im- 
portant and complicated a structure. 

It only remains to speak of the architectural 
features of the work, and with these we will deal 
briefly. Fig. 104, page 484, is an elevation of the 
east and west fronts of the main towers and piers. 
Fig. 105 is a transverse section through the centre 
of the tower and through the west machinery 
chamber. Fig. 106 is an elevation of the main 
towers facing the land span; the arch being, of 
course, that which spans the roadway, and through 
which the traffic passes. Fig. 107 is a sectional 
elevation from the same point of view. The 
material used for the masonry is rock-faced granite 





purpose of ascertaining if the quadrants had been 





on the wails and fine axed granite on the other 
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STUD LATHE AT THE WORLD'S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE NILES TOOL WORKS COMPANY, HAMILTON, OHIO, U.S.A. 





{For Description, see Page 479.) 
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parts. The turrets and windows are Portland stone, 
and the roof is slate. The abutment tower on the 
Middlesex side is shown in elevation in Fig. 108, 
and also in sectional plan in Fig. 109. The eleva- 
tion shows both the land and river sides, the left 
half of the drawing representing the river side and 
the right half the land side. Fig. 110 is a longi- 
tudinal section through the centre, looking north. 
A half plan of the room in the roof is shown in 
Fig. 111. Fig. 112 is a west elevation of the same 
abutment tower, 





THE ENGINEERING OONGRESS AT 


OHIOCAGO. 
(By our New York CorRESPONDENT. ) 
(Continued from page 445.) 

Tue question of safety at sea was considered at 
much length, Dr. Elgar claiming that warships and 
passenger steamers could now be made to attain a 
very high degree of safety. He thought a know- 
ledge of the effect of stowage as to stability, and 
the various methods best adapted to replace an 
injury to compartments or to the ship’s bottom, 
ought to be carefully inculcated and impressed 
upon the ship’s officers. He concluded this part 
with the following advice : 

‘* A reserve of structural strength is necessary in 
order to meet reductions of strength that may be 
caused by damage in collision or from other causes. 
Side plating and stringer plate, or other important 
element of structural strength, might be injured to 
such an extent as to cause a ship to strain danger- 
ously in a seaway—unless a margin of extra strength 
be provided in her construction. 

** Good propulsive power and steering power are 
important to safety, in order to prevent a ship fall- 
ing off helplessly into the trough of the sea in bad 
weather and lying there at the mercy of the 
waves.” 

‘*The Trireme in Time of the Peloponnesian 
War,” by Herr R. Haack, of Berlin, succeeded the 
paper on ‘‘ Modern Naval Architecture” by a most 
natural sequence. This was a most interesting ac- 
count of the construction of this ancient ship, and 
showed much research in archeology. A few extracts 
must suffice. The author pointed out that many 
searchers had been misled by taking the Greek word 
‘*tropis” to mean the keel, whereas it really referred 
to the submerged part of the vessel, The word 





‘*dryochoi,” he claimed, should be translated 
“moulds.” The photograph reproduced below is 
from a fragment found at Athens, and from this, 
Herr Haack gives the following dimensions : 


‘With a tonnage coeftlicient of 0.6 there results 
accordingly a displacement of 35 x 4.316 x 0.925 x 
0.6 = 83.838, in round numbers 84 tons. (Ac- 
icording to a calculation made by me, this tonnage 





FRAGMENT REPRESENTING GREEK TRIREME, FOUND AT ATHENS. 


Metres. 
Length overall 36.5 
+, on water line cox 35.0 
Extreme water line breadth 4.316 
ee age sad doy) yes Kee woe 925 
Depth from lowest point of bottom i) 
(outside) to gunwale of thronite oe =—-1.965 


\is sufficient, in which, besides the weight of the 
ship, is included that of the tackle and fittings, and 
the crew according to the data given by Boeckh, 
also provisions and water for five days.)” 

The material from which it was built was pro- 
bably oak. The construction was as follows ; 
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COMBINED FEED-WATER HEATER AND PURIFIER. 
CONSTRUCTED BY MESSRS. PAPE, HENNEBERG, AND CO., HAMBURG. 
(For Description, see Page 478.) 








Fig.1. 
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‘* To recapitulate : The construction of the tropis 
was begun by laying the midship planks of the 
dimensions required in the dryochoi; the ends 
were brought together and the butts fitted, and 





the planks then temporarily fastened to the me through at least two planks, into which 
y ail 





centra courses of planks others were laid, pro- 
bably joined to the first, the butts likewise 
securely fastened. Then, at intervals of not more 
than 1 pechus (ell) = 422 mm., holes were bored 


curves of the planks, called for by the shape of the 
tropis, were achieved either when the planks were 
cold, or, if the planks were thicker than necessary, 
by trimming. To produce greater curves or warped 
surface for the forebody and afterbody of the ship 
recourse was had to the process, still in use, of 
heating the planks kept constantly moist, cver an 
open fire, which made them so flexible that by the 
aid of mechanical appliances they could be gradu- 
ally forced into the required form, in which they 
then stiffened on cooling. 

‘* In this way the tropis was carried up plank by 
plank to the water line, and smoothed down inside 
with edges. Then nomeis (‘floor timbers’) were 
inserted and fastened. These were either hewn 
out of oak knees or were made of blackthorn 
saplings which had been softened over the fire 
(like the planking of the tropis), and bent into 
shape. In any case the floor timbers (as indeed all 
the ribs, &c., of triremes) were not so heavy as the 
ribs of modern ships, such a thickness being rightly 
considered unnecessary on account of the binding 
together of the planking by means of treenails. 
Procopius, iv. 22, says of the nomeis: ‘ Diochoi, all 
the thick timbers inserted in the tropis, which are 
called by the poets diochoi, but in ordinary lan- 
guage nomeis, reaching from one side cf the ship 
to the other.’ It is likely that the nomeis also 
were fastened with treenails, Criven through them 
into the planking of the tropis; but I have not 
been able to find any statement concerning them. 
It would have been possible also to fasten the floor 
timbers by lashing, as was done with the ribs in the 
old Viking ships, and for this purpose the rush- 
weavers might have been employed, but on this 
point also no statements are to be found.” 

There remained, after this, smoothing off the out- 
side and caulking, together with painting. One ex- 
tract further will suffice for this interesting descrip- 
tion ; it is as follows : 

‘* All the monuments, especially the coins, which 
show sterns of ships, exhibit a form entirely different 
from the modern. The stern-post was entirely 
wanting, was, in fact, entirely unnecessary, since the 
kind of rudder then used did not demand it. Not 
until later was a stern-post introduced, when rudders 
were added to the medizval galleys, which were 
hooked by pintles into the eyes (googings) on the 
stern-post, and turned like the modern rudder. 
The stern-post was, however, not at first straight 
and nearly vertical, but curved like the sterns of 
the ancient ships which had no stern-post, and 
with considerable overhang, to facilitate turning 
the ship. In fact, the ancient form of stern would 
be preferable to the modern, if the style of rudder 
now used and the position of the screw shaft did 
not, up to the present time, render the latter style 
absolutely necessary. For firmness of construction, 
so necessary for the sterns of screw ships in par- 
ticular, the ancient form would ke much more appro- 
priate. The unfortunate sharp corner, inevitable 
at the point where keel and stern-post join, which 
in the newest express steamers consists of two 
parallel and vertical planes of considerable surface, 
owing to the sharpness of the lines, would be quite 
done away with. Its unfavourable effect upon the 
vibrations of swift screw steamers, as also upon 
their facility of turning, would likewise disappear, 
and the whole model become simpler and more 
appropriate to movement in a seaway. A difliculty 
arises in the fastening of the rudder if the stern- 
post be discarded, but this is not the place to dis- 
cuss how such might be obviated ; a firm union of 
the screw shafts to the more solid stern of ancient 
form would, however, be entirely practicable. Ex- 
periments looking to this have, in fact, already 
been made in torpedo-boats.” 

The next paper, ‘‘Rossini’s Method of Gra- 
phical Integration” was by Sefior Don Casimiro 
de Bona y Garcia de Tejada, Inspector-General of 
Engineers in the Spanish Navy. This gentleman 
may have had some additional names to be used on 
state occasions, but as this article is a sum- 
mary, they cannot be given. In general, this was 
a method for determining graphically the areas of 
horizontal sections and volumes of displacement, 
the position of centres of buoyancy corresponding 
to different inclinations or angles of heel, and some 
other matters pertaining to a ship. The Sejior 
Don, &c., had applied it to the Santa Maria, and 
presented several charts showing the results. He 
claimed thatthe method was equally applicable to sail 
power. The next paper was also by the above much- 
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named gentleman, and entitled ‘‘ The Circular and 
Elliptical Valve Diagram of Bona.” This paper was 
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in the main a discussion only to be understood by 
following the complete line of argument, so that 
the following extract must serve to describe it : 

‘The diagram of Bona can be employed not only 
under the same conditions as that of Moll and 
Montety, but it has, besides, a clearness and sim- 
plicity that render its use spec‘ally advantageous. 
Sefior Bona has explained its uses and advantages 
in a carefully prepared and lengthy article published 
in the ‘ Boletin del Circulo de Maquinistas de la 
Aramda,’ of date November 15, 1873, since which 
time its use has become general for our men-of- 
war. The reader will undoubtedly be glad if we 
extract from this article so much as may be neces- 
sary to give a clear understanding of it for the pre- 
sent work, with the changes made necessary by 
substituting the diagram used by the author for the 
frigate Sagunto for that published in the article. 

‘*The sinusoidal diagram has a number of dis- 
a lvantages ; as, firat, it gives the rectification of an 
arc instead of the arc itself, which, besides failing 
to show clearly the adjustment of the valves when 
studied by it, does not show on the diagram the 
anges corresponding to the ares, which is precisely 
what we most wish to determine; second, two 
curves must be drawn to show the travel of the 
valve in the ahead and in the backing motion ; 
finally, as these two curves are very similar in form 
to that of the piston travel, and as they all three 
intersect near the centre of the diagram, it is almost 
impossible to avoid mistaking one for the other. 

‘‘These disadvantages disappear when the 
circular and elliptical diagram is used, and to draw 
which the data are taken in precisely the same 
manner as for the sinusoidal, with the single excep- 
tion that for the origin of the arcs passed through 
by the crankshaft it is more convenient to adopt 
that position of the engine corresponding to one of 
the dead points (or extreme throw) of the valve.” 

The next paper, entitled ‘*The Mechanical 
Theory of Steamship Propulsion,” by Mr. Robert 
Mansel, of Glasgow, was also a mathematical 
treatise. The tests of various ships were given, and 
the author showed that the Lepanto, Vesuvius, and 
Chicago had the samerelation of power and speed, 
although the results were reached by different 
formu'w. Other ships of war were also cited, and 
diagrams were given. This paper was discussed 
at some length, and was followed by one called, ‘‘ On 
the Influence of Oil on Waves at Sea,” by Mr. 
W. J. Millar, secretary of the Institute of Engi- 
neers and Shipbuilders in Scotland. This paper 
began by detailing the valuable experiments made 
by Mr. John Shields in the harbours of Peterhead 
and Aberdeen, where pipes were laid below the 
surface and oil pumped through them. The report 
of experiments made by a committee of the Royal 
National Lifeboat Institution states : 

‘* Tn some instances paraftin was used, and gave 
satisfactory results as compared with other oils, but 
we should prefer the others named. 

‘© It was found thatin moderate breakers or surf, 
the force of which a lifeboat could disregard, but 
which would endanger the safety of small open 
boats, its effect was most marked and beneficial. 

‘*The break or crest of such waves was entirely 
‘killed’ when it reached the space under the in- 
fluence of the oil ; but on more than one occasion, 
with the oil having this effect, when a rather larger 
breaker than the surrounding ones rose, it had no 
power, and the boat, crew, gear, &c., were smoth- 
ered with a mixture of oil and water, instead of, as 
one inspector puts it, ‘ good clean salt water.’” 

This was followed by records from ships’ logs 
showing the advantages and effects of oil during 
storms, and a memorandum from the British Board 
of Trade was given a: follows: 

** 1. On free waves, i.e., waves in deep water, 
the effect is greatest. 

‘*2. In a surf, or waves breaking on a_ bar, 
where a mass of liquid is in actual motion in 
shallow water, the effect of the oil is uncertain, as 
nothing can prevent the larger waves from breaking 
under such circumstances ; but even here it is of 
some service. 

‘*3. The heavicst and thickest oils are most 
effectual. Refined kerosene is of little use ; crude 
petroleum is serviceable when nothing else is ob- 
tainable ; but all animal and vegetable oils, such 
as waste oil from the engines, have great effect. 

‘* 4, A small quantity of oil suftices, if applied in 
such a manner as to spread to windward. 

**5: It is useful in a ship or boat, both when 
running or lying to, or in wearing. 

‘* 6. No experiences are related of its use when 





hoisting a boat up in a seaway at sea, but it is 
highly probable that much time and injury to the 
boat would be saved by its application on such 
occasions. 

‘*7,. In cold water, the oil, being thickened by 
the lower temperature, and not being able to spread 
freely, will have its effect much reduced. This 
will vary with the description of oil used. 

‘*8, The best method of application in a ship at 
sea appears to be hanging over the side, in such a 
manner as to be in the water, small canvas bags 
capable of holding from one to two gallons of oil, 
such bags being pricked with a sail needle to facili- 
tate leakage of the oil. 

‘* The position of these bags should vary with the 
circumstances. Running before the wind they 
should be hung on either bow —e.g., from the 
cat-head—and allowed to tow in the water. 

‘* With the wind on the quarter, the effect seems 
to be less than in any other position, as the oil goes 
astern while the waves come up on the quarter. 

‘* Lying to, the weather-bow and another position 
farther aft seem the best places from which to hang 
the bags, with a sufficient length of line to permit 
them to draw to windward while the ship drifts. 

**9. Crossing a bar with a flood tide, oil poured 
overboard and allowed to float in ahead of the boat, 
which would follow with a bag towing astern, would 
appear to be the best plan. As before remarked, 
under these circumstances the effect cannot be so 
much trusted. 

‘*On a bar with the ebb tide it would seem to be 
useless to try oil for the purpose of entering. 

‘*10. For boarding a wreck, it is recommended 
to pour oil overboard to windward of her before 
going alongside. The effect in this case must 
greatly depend upen the set of the current, and the 
circumstances of the depth of water. 

‘*11. For a boat riding in bad weather from a 
sea-anchor, it is recommended to fasten the bag to 
an endless line rove through a block on the sea- 
anchor, by which means the oil is diffused well 
ahead of the boat, and the bag can be readily 
hauled on board for refilling if necessary.” 

The author next considered the nature of the 
action of the oil. He considered that the action of 
the film of oil is one of separation. Thus it seems to 
him that when we consider the tendency of air to 
become saturated with watery vapour due to evapo- 
ration, and of water to retain air by absorption, we 
may readily conceive that the impact of air ona 
watery surface will tend to cause a commingling at 
the surface of air and water, which will thus offer 
sufficient resistance to the motion of the wind to 
throw the water and mixture into an undulatory 
movement; and therefore, when this forward 
movement has exceeded the speed due to the 
periodic motion in the wave itself, the upper 
part, in falling forward, due to the push of the 
air from behind, shows a foaming rush of broken 
water—that is, the air incorporated with the 
water and the water itself. If this be admitted, 
it is easy to see how a film of oil spread over the 
surface of the water may effectually prevent the 
formation of broken water, as the air and water 
will be kept separate, and the tendency to mutual 
absorption at the surface will be checked, the wind 
will therefore pass along the oily surface with 
reduced power of wave-making. 

Fish-oil and colza seem to find most favour ; 
linseed, olive, and some other oils have been used 
with advantage, but mineral oils are of very little 
service. 

To some extent the kind of oil may be dependent 
upon the manner in which it is used. Thus, if the 
oil is a thickish one, and placed in a bag, it may 
congeal when placed in the cold water, so as to 
prevent it oozing out of the holes in the bag. 
Where no special fittings are placed on board the 
ship, bags holding a gallon or two of oil are used ; 
these are pierced with a few holes and floated over 
the side. The quantity of oil used will vary with 
the conditions of motion ; thus it is evident that, 
when lying to, much less oil will be required than 
when running before the wind, as the space tra- 
versed is less. 

The quantity of oil used under any of these con- 
ditions is wonderfully small, considering the advan- 
tages obtained. Thus, in lying to, a pint in four 
hours, and about double that when running, has 
been found suflicient. 

_The author considered the best place to apply the 
oil is near the bow, in bags hung over the side. He 
alsothought great care should be taken as to the kind 
of oil used and the manner of using it, the best 





conditions being when running before the wind and 
in lying to. He had known of castor oil being 
used to calm the surface so as to obtain a view of 
the propeller. He closed by showing that the use 
of oil for this purpose had been made twelve cen- 
turies ago, and cited a Greek extract to prove it. As 
the ancient languages are not a familiar subject to 
modern engineers, he kindly translated it. 
(To be continued.) 





THE BRITISH ASSOOIATION. 
(Continued from page 448.) 
Report on ELECTROLYSIS. 

Tue Committee on the Present Stage of Our 
Knowledge of Electrolysis and Electro-Chemistry 
has ceased to exist, as Professor Lodge threatened 
last year. The work continues, however. The 
third instalment of the report by Mr. Shaw is not 
ready. The Rev. T. C. Fitzpatrick has been doing 
some exceedingly useful work by compiling an 
exhaustive table on strength of solutions, specific 
gravity, temperature coefticients, conductivity, mi- 
gration of ions, fluidity, &c., and thus placing data at 
our disposal for which as yet we had to hunt up all 
sorts of volumes, chiefly of German publications. 
Viscosity and conductivity are intimately connected, 
as now becomes manifest ata glance. The more 
viscous a body, the slower also the movements of 
the atoms; hydrogen travels fastest, and hence 
acids conduct better than salt. 


P1ez0-ELEcTRICITY. 


Lord Kelvin, whose absence from the meeting 
deprived the discussions of much of their usual 
vigour, contributed two papers on what was for- 
merly styled pyro-electricity. We recognise now 
that we have to distinguish between pyro-elec- 
tricity and piezo-electricity. If a crystal of tourma- 
line is heated, the ends of the crystal show different 
electric polarity, a pyro-electric phenomenon. 
Similar phenomena were observed inquartz crystals. 
The independent investigations of Réntgen, Friedel, 
and Curie have, however, shown that the irregular 
electrifications of the corners of quartz crystals are 
not consequences of heatings and returns to lower 
temperatures, but wholly due to mechanical stresses 
developed by inequalities of temperature in different 
parts of the crystal. 

Lord Kelvin’s first paper, ‘‘ The Piezo-Electric 
Propertiesof Quartz,’ discusses his experiments with 
one of Messrs. J. and P. Curie’s (of Paris) beautiful 
quartz plates. The hexagonal prism has three 
planes of symmetry corresponding to the diagonals, 
and three more, being the normals to the parallel 
faces. The plate is taken from a position with i's 
faces parallel to any of the three normal planes, its 
length perpendicular to the faces of the prism, and its 
breadth parallel to the edges. The sides of this plate 
are, through nearlyall theirlength, silvered and con- 
nected with two pairs of quadrants of a quadrantelec- 
trometer. The dimensions of the silvered part of the 
plate were 7 centimetres long, 1.8 centimetres broad, 
the plate being about .5 millimetre thick. A weight 
of 1 kilogramme hung upon the plate placed with 
its length vertical, causes one side to become posi- 
tively electrified, and the other negatively. This, 
Lord Kelvin maintains, can only be due to electric 
eolotropy of the molecule. If we assume the quartz 
molecule to consist of three SiO, molecules, 
grouped in such a way that the Si atoms and the 
O double atoms occupy alternate corners of a regular 
hexagon, then any strain normal to the transverse 
axis will tend to pull the stars out, to elongate the 
crystal in the direction perpendicular to one of the 
three sets of rows. Fig. 1 (see next page) shows 
the original, Fig. 2 the resulting configuration to 
an exaggeratzd extent. Certain atoms have been 
brought nearer to one another, others are separated, 
those in the transverse rows are left unchanged in 
position. Ifthe Siatoms are charged positively, the 
O atoms negatively, electric polarity will ensue. The 
same would result if the atoms were replaced by 
hollow globules of zinc and copper respectively. 
This idea—the full paper will appear in the Philo- 
sophical Magazine --is further and practically deve- 
loped in the second paper, ‘‘ A Piezo-Electric Pile.” 
The application of pressure to a voltaic pile, dry or 
wet, has often been suggested as an illustration of 
the piezo-electric properties of crystals, but’ no 
satisfactory results had as yet been obtained, as 
any effects observed depended upon complex 
actions. Lord Kelvin has cleared away everything 
but air. His pile consists of twenty-four double 
plates of 8 centimetres square of zinc and copper 
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soldered together. Half a centimetre square is cut 
from each corner of each zinc plate to insert small 
pieces of indiarubber as props to keep the plates 
at distances from }to 3 or 4 millimetres above 
one another. Care must be taken that there 
are no minute shreds of fibre or dust bridging the 
air space ; this is easier with greater distance apart. 
The terminal plates are connected with two 





Fre. 1: 


quadrants of a Thomson quadrant electrometer, by 
means of fine wires; it is convenient to let the 
lowest plate lie uninsulated on an ordinary table, 
and to connect it with the outer case of the electro- 
meter. When the electrometer has settled to zero, 
the connection between the two fine wires is broken, 
and a weight of a few decigrammes or kilogrammes 
let fall from a height of a few millimetres above 
the upper plate and rest on this plate ; a startlingly 
great deflection is observed. The insulations of 
the indiarubber supports and of the quadrants 
ought to beso good as to allow the needle to come 
to rest, and the steady deflection to be observed, 
before there is considerable loss. 


PHOTOGRAPHY OF METEOROLOGICAL PHENOMENA. 


The third report of the Committee on the 
Application of Photography to the Elucidation of 
Meteorological Phenomena, drawn up by Mr. A. 
W. Clayden, the secretary, was read in his absence 
by the chairman, Mr. G. J. Symons, F.RS. 
Owing to the new duties of the secretary, who had 
been appointed principal of the Technical and 
University Extension College at Exeter, the work 
had progressed slowly. A good deal of work has 
been done, however, and wider interest is being 
taken in the matter. The double film plates do not 
appear to offer special advantages for cloud photo- 
graphy, so that the black mirror and the slow plate 
are recommended. Mr. Greenwood Pim has sent 
excellent photographs of clouds on the High Alps. 
The collection of cloud photographs is so extensive 
that only pictures of high-level clouds are solicited. 
As to the classification of clouds, no general under- 
standing has been arrived at, so that the report re- 
commends to divide clouds simply into three groups 
—cumulus, stratus, cirrus—and to group the varie- 
ties simply by numbers. The lightning photo- 
graphs confirm the author’s views about the narrow 
ribbon structure, which seems to represent the 
true form of the flash. This question is discussed 
at some length. Mr. Clayden distinguishes 
between the flash, lasting a mere fraction of a 
second, though longer than generally assumed, and 
not resolvable into components, and the dis- 
charge, consisting of series of flashes, following 
about the same or related paths with consider- 
able rapidity, and lasting, altogether, two and 
three, up to seven seconds. This Mr. Clayden 
determined, with the aid of Mrs. Clayden, by 
observing the second hand of his watch. The 
hands moved steadily, not in a series of jerks, as 
would have been the case if the continuity of 
illumination had been an illusion due to persistence 
of vision. Swaying tree tops and other objects can 
also be watched. An argument commonly advanced 
to prove that all reduplicated flashes are due to 
movement of the camera is that the track to be fol- 
lowed by successive flashes is marked out by the 
first, which creates a path of minimum resistance in 
the form of a partial vacuum. But such a tube of 
rarefied air would be moved by the wind. Velocities 
of 3, 18, and 34 miles an hour would in one second 
cause a displacement of 4ft., 26ft., and 50ft., and in 
three seconds of 13 ft., 79 ft., and 150 ft. Mr. 
Clayden thinks that the bends and breaks in flashes, 
specially near the ground, are caused by these air 
currents, and that the major thickness of the 
ribbon in one particular direction need not be 
ascribed to marginal deformation and focal errors. 








The flashes of one discharge vary in brilliancy ; 

the persistent luminosity may be the flame of burn- 

ing nitrogen. For the completion of an atlas of 

typical clouds, the committee asked for a grant of 

35!., last year’s grant of 15/. not having been drawn. 
The full report of the Committee on 


Eartu TREMORS, 


an abstract of which was communicated by Mr. 
Symons, will be a valuable contribution to this 
literature. Brief accounts are given of Wolf's 
nadirane, Bertelli’s tromometer, Milne’s tremor re- 
corder, and detailed descriptions of the new bifilar 
pendulum of Mr. Horace Darwin, and of the hori- 
zontal pendulum of Dr. E. von Rebeur-Paschwitz, 
which is doing excellent service at Potsdam, 
Wilhelmshafen, and at other places. Mr. H. Dar- 
win’s instrument was shown by the inventor. It 
is a simplified forni of the one used by himself and 
Professor G. H. Darwin twelve years ago at Cam- 
bridge. The mirror forms the bob of a pendulum, 
and is suspended by two hooks on fine silver wire. 
the ends of which are attached to supports which 
are about 12 in. apart in a vertical and 545 in. in 
a horizontal direction. Any tilt of the ground will 
cause the upper support to move through a greater 
distance than the lower, and will produce a deflec- 
tion of the mirror unless the movement be along a 
line parallel to its plane. The mirror and its frame 
are inclosed in a brass tube, little wider than the 
mirror, filled with paraffin oil. This arrangement 
makes the mirror dead-beat and insensible to vibra- 
tions of a short period, such as produced by pass- 
ing carts or trains and by neighbouring earthquakes, 
whilst the instrument would indicate the dying-out 
pulsations of an earthquake, slow secular changes of 
level, and tilts arising from atmospheric pressure. 
Such an instrument has, since April, been put up 
by the secretary, Mr. Davison, who was not present, 
in the cellar of his house at Birmingham. The 
observations are made with a telescope and a gas 
jet 10 ft. away. A movement of less than 4, 
second can be detected, that is, the vertical angle 
of an isosceles triangle of lin. base and 1000 
miles length of side. The heat effects are very 
troublesome ; the gas jet expands the brass tubes, 
causing an apparent tilt in one direction, and gene- 
rates convection currents in the paraflin, giving 
rise to a far greater deflection in the other sense. 
For photographic reproduction an induction spark 
will have to be used, therefore. Dr. Copeland will 
fit up such an instrument in the new observatory 
being built in Edinburgh. Mr. Horace Darwin 
described a newer and smaller instrument, about 
1ft. high, devised by Mr. Davison, in which 
extraordinary precautions are taken to avoid all 
heat effects and other disturbances. To bring the 
points of supports into as nearly a vertical posi- 
tion as desirable, levers of 10 ft. ending in left 
and right handed screws are turned ; the frame of 
the mirror is adjusted by means of a screw under 
the control of a pneumatic bell arrangement of 
Mr. Horace Darwin’s. Professor Oliver Lodge 
recommended water vapour for the chamber, 
and the rotating screen of Mr. Boys for 
equalising radiation from right and left, giving 
a uniform though not constant temperature. 
Diurnal tremors, he thought, might be charged to 
the tides; he suspected that something of the 
kind happened at Birkenhead and Liverpool. 
Mr. Ranyard objected that there should be two 
tremors instead of one daily in that case; Professor 
Everett believed in expansion of the earth’s crust. 

The next report, read by Professor Milne, F.R.S., 


EARTHQUAKE AND VOLCANIC PHENOMENA OF 
JAPAN, 


dealt with the same problems, and contained little 
about what people generally understand by earth- 
quakes and volcanoes. The report records hun- 
dreds of observations for each different group, 
made by means of the Gray-Milne slementehe 
and by the horizontal pendulum, for continuous 
photographic record, which Professor Milne last 
year described as new, but which he soon afterwards 
learned had been used for some time by Dr. von 
Rebeur-Paschwitz, at Potsdam and elsewhere. 
Throughout the report, parallels are drawn be- 
tween the observations of Dr. von Paschwitz and 
Professor Milne. The former’s pendula are heavy 
and adjusted for periods of 12 and 18 seconds, 
Professor Milne’s exceedingly light. The report 
discusses daily tiltings, temperature and baro- 
metric effects, possible relationship with mag- 
netic movements, and geologic structure. It 


is very interesting that the direction of the 
earthquakes is generally at right angles to the 
mountain side, as if the sides moved like the 
sides of a roof hinged to its ridge. Earthquakes 
are so frequent in Japan that chemical balances by 
Oertling and by Bunge could be used as indicators ; 
at times, any accurate quantitative work, as well as 
astronomical observations, become impossible. 
The list of earthquakes for February, 1893, num- 
bers 101. These earthquakes have the nasty habit of 
snapping, by their horizontal reciprocating motion, 
walls and piers at the base. Now Professor Tatsumo 
has calculated the proper section for such structures, 
and built walls, and Mr. C. A. W. Pownall, M.I.C.E., 
has constructed brick arches for the bridges of the 
Usui Pass, some 110 ft. high, which as yet have 
answered very well; these piers taper in curves 
from the base upwards. 


MaGnetic OBSERVATIONS. 


The Committee on the Best Means of Comparing 
and Recording Magnetic Observations have reported 
to the Admiralty on plans submitted by Mr. Gill 
for a magnetic observatory at the Cape of Good 
Hope. 


Maaenetic WorK aT THE FALMOUTH OBSERVATORY. 


The observations at Falmouth Observatory— 
latitude 50 deg. 9 min., longitude 5 deg. 4 min. 
35 sec. W., height 167 ft. above mean sea level 
—were made by Mr. Edward Kitto, the super- 
intendent ; those given refer to five quiet days, 
selected by the Astronomer Royal, of each month 
of 1892. They concern hourly means of declina- 
tion (19 deg. W. and 7 to 22 min.) and solar 
diurnal range, hourly means of horizontal force, 
0.18000 and .00406 to .00462 in C.G.S. units, and 
diurnal range; magnetic intensity, mean _hori- 
zontal force 0.18439, vertical 0.43686 ; magnetic 
inclination, 67 deg. 4.6 min. to 67 deg. 9.4 min. 
The committee consists of Messrs. W. Grylls 
Adams, Howard, Fox, and A. W. Riicker. 


Ben Nevis. 


An abstract of the report of the Ben Nevis Com- 
mittee was given by Dr. Peddie. The pressure 
curves for clear and feggy weather are quite dis- 
tinct. Between 7 p.m. and 4 a.M., fog pressure is 
higher than with clear sky, and attains its maxi- 
mum at midnight ; between 5 a.m. and 6 P.M. fog 
pressure is lower, the minimum being about noon. 
During anti-cyclonic periods, the temperature 
difference between the observatory at the top and 
at the foot becomes less; occasionally a higher 
temperature is registered at Ben Nevis. When the 
anti-cyclone gives way, the temperatures assume 
their normal difference. These alterations can be 
brought about by a fall of temperature at the top, 
or a rise at Fort William, the temperature of the 
other observatory remaining stationary. The in- 
terpretation of these observations seems to promise 
important conclusions. 


TEMPERATURE OF SEA AND AIR IN THE CLYDE 
Sea AREA. 


Dr. H. R. Mill illustrated his paper by the help 
of the lantern, which has become indispensable fur 
any lecture-room. The character of the Clyde sea 
area depends, of course, mainly upon the hollows 
of which it is composed, and their isolation from 
oceanic influences. Where tidal currents can effect 
a good mixing, as in the North Channel, between 
Scotland and Ireland, the wateris monothermic, i.e., 
the temperature is practically the same from top 
to bottom. The water there is about 2 deg. warmer 
than the air of the Mull of Cantyre. The Arran 
basin is cooler than the channel ; Loch Fyne cooler 
again during the greater part of the year, and 
of about the same temperature as the other basins 
during the extreme months. 


Sorar RapiatTIon. 


The ninth report of the Committee on the 
Best Means of Recording the Direct Intensity of 
Solar Radiation, was read by its author, Professor 
McLeod. The work does not advance very much. 
Mr. Casella has constructed a thermometer with a 
lenticular bulb, colourless and rot green glass. 
On May 22 the green and white bulbs were tested, 
and it-was found that the white bulb irdicated an 
excess—above the temperature of the case—of only 
two-thirds of that marked by the green thermometer. 
This is no disadvantage ; it rather facilitates the 
reduction of the results. As the simultaneous 





observation of the three thermcmeters is not an 
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easy operation, an attempt has been made to replace 
them by two thermo-electric junctions. If such an 
instrument, in connection with a galvanometer, 
could be made photographically self-recording, we 
should have a real intensity meter. Ordinary 
galvanometers would not be suitable, as influenced 
by earth magnetism and other magnetic disturbances. 
Experiments with a D’Arsonval galvanometer have 
so far not given satisfactory results. 


Sun Spots anp Soar ENVELOPES. 


The gist of this paper, by the Rev. Fred. Howlett, 
of Alton, Hants, is a final onslaught on Wilson’s 
assertion that sun spots appear foreshortened when 
near the limbs. s 1769 Wilson advanced. his 
view, which led to the conclusion that sun spots 
were enormously deep funnels into which we look 
when the spot is central, and a side view of which 
is gained when the spot is near either limb. As 
Wilson appeared so certain and so careful an 
observer, the Wilson effect has been handed down, 
and is still illustrated in every text-book, although 
Wilson was attacked at the time by Lalande, and 
has been attacked often since. Mr. Howlett 
has carefully examined and mapped many spots, 





taking several thousand observations. With a 
magnifying power of 200 diameters, he obtains a 
sun image of 6 ft. 7 in. width, on which seconds of 
arc can be measured with ordinary dividers. In 
1886 he brought the question before the Royal 
Astronomical Society. The late Father Perry 
granted that the foreshortening was very slight in 
some cases, and not perceptible at all in others. 
Mr. Whipple also concurred that the umbra— 
formerly called the nucleus, the dark centre, the 
penumbra being the shaded part surrounding the 
umbra—remained central. Mr. Howlett’s point is 
that there are different kinds of spots which, if 
not very carefully followed, might impart the idea 
of foreshortening, inasmuch as the umbra never 
was central to begin with. The history of each 
spot has to be studied. He showed, among many 
others, diagrams of a spot 35, 8, and 3 seconds from 
the limb—this journey took about twenty-seven 
hours-—-in which not a trace of foreshortening was 
to be discovered. Some of the maps of Mr. Turner, 
of Greenwich Observatory, entirely support his 
view. Such foreshortenings as have been accepted 
would presuppose disturbance funnels of 10,000 
and 15,000 miles depth, an impossibility in Mr. 
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Howlett’s opinion, as the solar photosphere cannot 
be more than ;}, of the diameter of the sun. 


THe Moon’s ATMOSPHERE AND THE KINETIC 
THEORY oF GASES. 

Mr. G. H. Bryan, M.A., of Cambridge, pre- 
sented a thoroughly scientific paper, dealing with, 
and perhaps disposing of, a hypothesis which has 
excited the widest popular interest. In Science, 
New York, February 24, Sir Robert Ball suggested 
that the absence of any atmosphere investing the 
moon is a simple and necessary consequence of the 
kinetic theory of gases. The suggestion was 
warmly welcomed and criticised. On August 18, 
in the same journal, Professor Liveing applied 
this hypothesis to interplanetary and interstellar 
space, concurring with Sir Robert. Mr. Bryan 
resolved to submit the hypothesis to mathematical 
test. In introducing his paper, he remarked that 
Mr. S. Tolver Preston had advanced the same 
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views in 1878 in Nature, as he had learned too 
late. To this Sir Robert Ball replied afterwards 
that the hypothesis was an old idea of Dr. John- 
stone Stoney’s; who originated it, he did not know. 
Aczording to Sir Robert, the mean molecular speed 
of oxygen and nitrogen is less than the speed with 
which a body would have to be projected in order 
to leave the moon without ever returning ; but in 
the course of collisions between the molecules they 
frequently attain speeds sufficiently great to enable 
them to overcome the moon’s attraction, and thus 
escape from the moon’s atmosphere. On the other 
hand, the speed required to permanently leave the 
earth is one which ‘it would seem that the 
molecules of oxygen and nitrogen do not generally 
or ever reach,” and therefore the earth retains 
a copious atmosphere. Now, argues Mr. Bryan, 
according to the “error” law of distribution 
of velocities, there must always be some mole- 
cules which move with sufliciently great velo- 
cities to overcome the attraction of any body, and 
some whose speed is too small to escape from the 
attraction of any body, however small. No planet 
would, therefore, theoretically have an absolutely 
permanent atmosphere. If, however, the number 
of escaping molecules is exceedingly small rela- 
tively, the atmosphere of a planet would practically 
be permanent. The author has calculated what 
proportion of the molecules of oxygen and hydrogen 
at different temperatures would be able to fly off 
from the surfaces of the moon, Mars, earth ; the 
corresponding results are also given for the sun, not 
for its surface, but for the earth’s distance from the 
sun’s centre. The tables show that for oxygen one 
molecule in every three billion could escape from 
the moon at 0 deg. Centigrade, one in every 
2.3 x 10° from the earth, one in every 2 x 10° 
from the sun’s attraction at the distance of the earth. 
The figures hold for hydrogen, if we reduce the 
absolute temperatures to ;,. If we assume the 
moor temperature to be — 200 deg. Cent., one 
oxygen molecule in every 7 x 10°! would be able to 
escape. Of oxygen molecules at 4368 deg. absolute, 
one in every 2.7 x 10°” could fly off from the sun 
at earth distance, and one in every 3.6 from the 
moon ; for hydrogen the same values apply toa 
temperature of 0 deg. Cent., equal to 273 deg. 
absolute. But there are other and more serious 
objections to this assumption. Ifthe moon’s atmo- 
sphere has flown off into space, why have the other 
planets, when much hotter than at present, not 
parted with theirs? The whole idea is in contra- 
diction to the nebular theory. The kinetic theory 
is, moreover, quite compatible with the absence of 
any perceptible atmosphere of the moon. ‘To 
illustrate this further, Mr. Bryan assumes an 
equilibrium theory, a permanent distribution at a 
uniform temperature, not applicable, however, to 
the atmospheres of different planets such as Earth 
aud Mars. The molecules of gas flying about in 
interplanetary space are too few to collide and to 
bring about an equalisation of energy. For bodies 
so near each other as the earth and moon, the 
greater attraction exercised by the earth on any 
molecules finding themselves in the neighbourhood, 
would prevent the moonfrom receiving morethan her 
fair share—a verysmallone—of molecules. Professor 
Liveing may be right in granting to interplanetary 
and interstellar space an atmosphere far in excess 
of the equilibrium theory. In that case the earth 
atmosphere might gradually increase. An escape 
from the earth could only occur once in countless 
ages. The possibility of a perceptible interchange 
of molecules between different planetary atmo- 
spheres, the author negates. 

Sir Robert Ball could not well discuss a paper of 
this kind which he had not seen before. fe con- 
tented himself with pointing to the peculiar fact 
that hydrogen was entirely absent from our atmo- 
sphere, whilst predominating in the atmospheres 
of all starsor suns. This, Mr. Bryan opposed, dis- 
proves nothing. His theory did not require hydrogen 
in our atmosphere, and if there was any force in 
the argument, why was our atmosphere so rich in 
nitrogen, atomic weight 14, and so poor in oxygen, 
atomic weight 16? The higher powers of these 
numbers which would enter into such calculations 
would make an enormous difference. Mr. Ran- 
yard thought the moon must have an atmosphere 
somewhat to delay the striking meteorites, which 
otherwise must prove destructive. Lord Rayleigh 
did not agree to all of Mr. Bryan’s reasoning, but 
there was, no doubt, a need of such a mathematical 
examination of the problem. In this the President 
fully concurred. rofessor Fitzgerald wondered 





how any one could question the presence of hy- 
drogen in our atmosphere ; had members never 
smelled gas? Of course, the coarse methods of 
chemists might be unable to detect hydrogen. 
There was no distinguished chemist present to take 
up the challerge. If we are not mistaken, how- 
ever, the absolute absence of hydrogen from our 
atmosphere is not orthodox. 
(To be continued.) 








COMBINED FEED-WATER HEATER AND 
PURIFIER. 

In the combined feed-water heater and purifier 
illustrated on page 473, and constructed by Messrs. 
Pape, Henneberg, and Co., of Hamburg, Germany, the 
leading feature is the combination of the heating pro- 
cess with a purifying operation by which the oil and 
the air remaining in the feed water coming from the 
surface condensers, are removed. 

The construction of the apparatus can be seen from 
the engraving. The water coming from the condenser 
enters the heater at a and rises in the annular space 
between the shell of the heater and a central cylinder 
b. Inside of this cylinder } there is a group of serpen- 
tine pipes, which are heated by direct steam. hen 
the rising feed water in the apparatus has reached 
the head of the heater, it touches at the same 
time the heating coil at its hottest part, and 
it must change its direction of movement, being 
forced to flow down inside the cylinder c, which 
cylinder the water leaves at the bottom of the 
heater by the pipe c. Now the water being suddenly 
heated and changing at the same time its direction, 
gives out all the air and the oil distributed in it. Air 





and oil gather under the upper cover-plate of the 
heater and are continuously removed by the small 
pipe d, the discharge of which is regulated by the oil- 
testing valve ec. After having thus given up air and 
oil in the head of the apparatus, the feed water, when 
flowing down in the cylinder b, is heated ina very 
energetic manner by the heating coil, and leaves the 
apparatus ready for the boiler. The heating process 
takes place with very high efficiency ; a loss of heat is 
impossible, because all the heat, which goes through 
the metal of the cylinder), is taken up bythe feed water 
that rises in the space between the cylinder } and the 
shellof er The combined heater and purifier 
has already been introduced in German and Austrian 
steamers to a fairly large extent. It is stated that it is 
very reliable, and that the examination of ships’ boilers 
which are fed by means of the apparatus has shown 
that the disagreeable greasy scale which is found in 
boilers fed by uncleaned water directly from the hot- 
well, is entirely avoided, as well as corrosion arising 
from the presence of air in the boilers. 

The inventors inform us that when developing their 
heater system they made a large number of experi- 
ments with regard to the transmission of heat through 
thin sheets of metal, the results of which experiments 
have shown that it is very important that in any kind 
of heating apparatus both the heating and the heated 
medium should be moved with a certain speed, and 
that wide spaces, in which one or both of these 
mediums would remain pretty quiet, are not favour- 
able to high efficiency. If W represents the number 
of British thermal units which pass through a square 
foot of thin copper per hour at a difference of 
1 deg. Fahr. from the warmer to the colder medium, 
this coefficient was found : 


A. In apparatus heated by high-pressure steam (feed- 
water heaters, evaporators). 

W = 400 thermal units, when steam and water 
have appropriate speed. 

W = 200 to 240 thermal units, when steam or 
water, especially the water, remain quiet 
during the heating process. 

B. In apparatus heated by low-pressure steam (con- 
densers, feed-water heaters, vacuum-evaporators). 

W = 360 thermal units, when steam and water 
have ay ype speed. 

W = 120 to thermal units, when steam or 
water, especially the water, remain quiet 
during the heating process, 

C. In —— heated by hot water (cooling vessels, 
sterilisers). 

W = 200 thermal units, when the water is moved 
in the right way. 

W = 40 to 60 thermal units, when the water re- 
mains quiet. 





These figures are important. They teach that 
heating apparatus in which little or no regard is 
taken as to the right direction of the heating and 
the heated medium, must be considerably larger, 
and therefore both heavier and dearer, than appa- 
ratus of the same output which are well constructed. 
This is an important point of view in modern 
steamships, where every care must be taken to 
reduce the weight of the steam plant, and the cost of 
the auxiliary plant. 

The Pape-Henneberg evaporator consists of a row of 
horizontal tubes situated above each other, traversed by 
the steam at very high speed one after the other. These 
tubes are made in the section shown in the annexed 
illustration, which has, compared with a round tube of 
equal heating surface, only four-tenths of the cross- 
section. Therefore steam passes through these tubes 
with a speed two-and-a-half times greater than its 
speed in a round tube of the same circumference. 
Also this form of the tube allows the arrangement of 
a large heating surface ina small space. An examina- 
tion of this evaporator, made officially by Admiralty 
engineers, proved, the makers tell us, that the evapo- 
rator worked with a loss of only 4 per cent., 100 lb. of 
boiler steam yielding 96 lb. of evaporated steam. 





THE CANDA CONTRACTING CHILL FOR 
CAR WHEELS, 

Ar the World’s Columbian Exposition, the Eusign 
Manufacturing Company, of 11, Pine-street, New 
York, and of Huntingdon. West Virginia, show the 
chill for casting car wheels which we illustrate on 
page 477. It is well known that cast wheels have 
attained great success in the States, and, therefore, it 
will be of interest to our readers to know the latest 
methods of producing these articles. This chill is 
made of iron. The chilling ring is cast solid, and 
then, after being accurately turned on a mill or lathe, 
is sawn into segments, its advantage being in the form 
or design of the outer rings. This chill, as ordinarily 
constructed, has three outer rings (Fig. 4), the web 
of one segment being attached to the upper and middle 
ring, and the web of the next segment to the middle and 
lower ring, and so around the circle, as shown. The 
result is that when the metal of the chill itself is heated 
by the hot metal poured ito it, the thin webs and the 
segmental chilling blocks are heated much more rapidly 
than the outer ring, so that, while the circumference 
of the outer ring enlarges but slowly, the chilling box 
blocks move inward owing to the expansion of the 
webs, and the result is that the chilling surface fol- 
lows up the cooling metal and keeps the chill in 
constant contact with the tread of the wheel that is 
being cast. It will be observed that by such an 
arrangement provision is made for the escape of heat 
and gases during the casting of a wheel, and that the 
temperature of the sustaining rings is kept down ; 
they, consequently, do not warp out of shape ; more- 
over, the attachment of each segment to two rings 
holds the segment to accurate position. The result of 
actual use of a very large number of these chills 
during the past two years has demonstrated the cor- 
rectness of the principle on which they are made. 
They are durable, and while the iron is poured as hot 
as it can be drawn from the ladle, the loss of wheels 
cast in them is reduced toa minimum. The depth of 
chill is uniform, chill cracks are unknown, and an 
absolute roundness of wheel is obtained. 

Our views show the operation of pouring the metal, 
and give illustrations of some car wheels. Fig. 5 shows 
a 30-in, street car wheel; Fig. 6 a 33-in, double-plate 
car wheel, Baltimore and Ohio standard; Fig.7 a 
26-in. hollow-spoke truck wheel; Fig. 8 a 24 in, 
double-plate car wheel; and Fig. 9 a 24-in. double- 
plate truck wheel, 





OLD AMERICAN LOCOMOTIVES AT THE 
COLUMBIAN EXPOSITION. 

In an article on page 289 of our last volume, written 
before the opening of the World’s Columbian Exposi- 
tion, we gave an account of the very interesting collec- 
tion of old locomotives, “orien originals and partly re- 
productions, which was being made for exhibition in 
the Transportation Building. We now publish on 
page 476 engravings of several of these, which are 
interesting not only as early examples of mechanism, 
but also as marking stages in the development of the 
American type of locomotive. The earliest of the 
locomotives shown in our illustrations is the ‘‘ James ” 
(Fig. 1), built in 1832. The name of the builder was 
William T. James, and this was the second turned out 
by him, The first comprised a rudimentary form of 
link motion, which was further developed in this case 
until it contained in essential particulars the construc- 
tion commonly attributed to Stephenson, and really due 
to Howe, who worked it out independently thirteen 
years later than James. The engine (Fig. 1) had 
cylinders 10 in. in diameter by 10 in. stroke, set upon 
a wooden frame inclined at an angle of 30 deg. 
to the horizontal. Four fixed eccentrics, with shift- 
ing links, operated the slide valves, the reverse shafts 
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and hangers controlling the position of the links. A 
weight was fixed on the reverse lever to retain the 
links in position at either end of the travel, but there 
was no means of fixing them in an intermediate position. 
This locomotive was run on the Baltimore and Ohio 
Road for two or three years, and then returned to the 
Harlem Road, when it soon after exploded. 

The first appearance of the bogie, or swivelling 
truck, was on the ‘‘ Experiment,” built in 1832 by 
John B, Jervis. This engine (Fig. 2) had a truck 
connected to it by a strong Le and working on anti- 
friction rollers. It is stated that on a level straight 
road the engine had covered a mile in 50 seconds, run- 
ning with great ease and steadiness. In the following 
year Robert Stephenson built the Davy Crockett, from 
Jervis’s plans, for the Saratoga Railroad, this also 
having a leading truck. 

The next four years saw a great advance in loco- 
motive design in America. In 1836 Henry R. Camp- 
bell patented a design having coupled driving axles, 
one before and one behind the firebox, and a four- 
wheeled truck. The following year he built the engine 
shown in Fig. 3, which may be regarded as the first 
American-type locomotive. In the same year (1837) 
the ‘‘ Lafayette” (Fig. 4) was built in America by 
Norris. In this there were exhibited several of the 
features introduced and advocated by Mr. Edward 
Bury, afterwards of the firm of Bury, Curtis, and 
Kennedy, and locomotive superintendent of the Lon- 
don and Birmingham Railway. These include the bar 
frame and the circular firebox with the dome-shaped 
top. Eight engines of this type were built in America 
to work the Lickey incline on the Birmingham and 
Gloucester Railway. They had cylinders 104 in. in 
diameter by 18 in. stroke, with driving wheels 4 ft. in 
diameter, their weight being 94 tons. The usual per- 
formance on the Lickey incline had been the haulage 
of 33 tons at 12 to 15 miles an hour. One of the 
American engines lent to the Grand Junction Railway 
drew 100 to 120 tons on an incline of 1 in 33, at 14 to 
224 miles an hour. 

Fig. 5 shows a locomotive, originally built as a 
‘* grasshopper,” and converted to a ‘‘crab” in 1837. 
The cylinders were changed from the vertical to hori- 
zontal, the walking beams and connecting-rods being 
removed. The cylinders were placed by Ross Winans 
at the rear end of the frame, suggesting the motion of 
a crab, which was in contradiction of the name, 


‘*Mazeppa.” This engine has a record of over fifty | Tube 


years’ service. Some years later (1844) a modified 
form of ‘“‘crab,” known as a ‘‘mud digger,” was 
brought out (Fig. 6) by Ross Winans. This was the 
first engine in the world having four coupled axles. 


It was, toa great extent, a makeshift construction, and } Fuel 


in subsequent engines the vertical boiler was replaced 
by one of the horizontal type. 








LOCOMOTIVES AT THE COLUMBIAN 
EXPOSITION. 

Tue six locomotives illustrated on the two-page 
plate accompanying this issue, are included in the 
splendid exhibit bf the Brooks Locomotive Works, 
Dunkirk, New York, at the World’s Columbian Ex- 
position. Each locomotive represents a type, the 
characteristics of which are determined by the 
requirements of the traffic for which they were 
constructed. But, as may naturally be assumed, 
many features are common to all types constructed 
by this well-known firm. We therefore purpose 
publishing detailed drawings of the largest com- 
pound and the large simple engine in the collecticn, 
the former being illustrated by Fig. 6, and the latter 
by Fig. 4, on the two-page plate. The leading parti- 
culars of the six engines may be given, and as it is 
convenient for comparison, these are tabulated. Fig. 1 
is a ten-wheel passenger locomotive for the Lake 
Shore and Michigan Southern Railroad, Fig. 2, as 
may be surmised from the fact that it is a rear 
tank engine, is used for suburban traffic by the 
Chicago and Northern Pacific Railroad. It differs 
materially from the ordinary tank locomotive on 
British railways, although one or two companies 
adopt the system ; and it will generally be admitted 
that the general appearance is more pleasing. Fig. 3 
is an eight-wheel locomotive for the Cincinnati, Hamil- 
ton, and Dayton Railroad. Fig. 4, a twelve-wheel 
locomotive for the Great Northern Railway, will be 
illustrated in detail as a typical simple engine. Fig. 5 
is a two-cylinder compound ten-wheel locomotive for 
freight traffic on the Lake Shore and Michigan, and is 
the lightest engine on the list, although having large 
tractive power. Fig. 6 is also a compound, but with 
four outside cylinders working tandem. It is a con- 
solidation locomotive for the Great Northern Railway, 
and of it also detailed drawings will be published. There 
are several features common to all the engines, which 
are not indicated inthe Table. The boilers are of steel 
throughout, and in one or tivo cases they are covered 
with asbestos paper, the lagging in all cases being of 
wood, covered with planished iron. The smokeboxes 
are extended, and fitted with adjustable diaphragms, 
Fig. 2 having a Bell smoke arrester. The grates are 


PrINcIPAL DIMENSIONS OF Six LocomoTIves EXHIBITED AT THE COLUMBIAN EXposITION BY THE BROOKS 
Locomotive Works, DunkirRK, NEw York. (See Z'wo-Page Plate.) 
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Fig. 6. 























—— Fig. 2. Fig. 8. Fig. 4. Fig. 5. | 
Engine. 
Total weight, working order _—Ib. 113,500 166,000 112,000 156,000 102,000 147,000 
Weight on driving wheels ..__,, 88,500 102,000 74,000 136,000 76,500 | 130,000 
» front truck A ee 25,000 16,000 38,000 20,000 y 17,000 
0 rear ,, es on — 48,000 - - — a 
Total length wheel base .. ‘ft.; 47 7} 35 9 46 8 52 0 45 64 50 0 
ee ri a at 8 6 15 0 8 0 9 8 8 0 | 15 6 
‘* driving ,, pe 15 0 15 0 8 0 15 6 13 3 | 15 6 
” engine ,, e 25 I} 35 9 22 8 % 8 23 14 j 23 0 
Cylinders. 
Diameter of cylinders in 17 18 18 20 18 and 28} 13 and 22 
Stroke of piston “= 24 24 26 26 24 
HP. 16 by 2] H.P. |" valve 
. , . Le y i 12 in. in diameter, 
Size of steam port »| by 18 17 by 18 17 by 18 184 by 18 {| L.P. 20 ,, 24 |) ports 1} in. wide. 
| Hp L P. 20 by 2. 
» exhaust port ee ” 16 ,, 3 17 ” 3 7 ” 3 18} » 3 { ae = ; { See 
Metallic piston and valve packing.. Jerome U.S. Co.’s Sullivan Jerome Jerome S. Co.'s. 
Wheels. 
Diameter of driving wheels in. 68 63 73 55 56 55 
KA ruck ,, ‘s 36 30 33 33 28 33 
Material of truck wheels Allen paper Paige, ~ oad Steel Krupp No. 1 - Krupp No. 1 
tyre 
Description of truck .. ..| Rigid centre |Front, radial bar) Swing beam | Swivelling Swivelling Swing beam 
and swing ; rear, 
centre bearing 
Diameter of driving axle journal in. 7h : : a 4 St 
»”» c. ” ” ” 5 
Diameterofcoupling-rod journals,, |34, 54, acd 44, 64, and 44 if * 5, 7, and 44 -- 44, 6}, 5, and 4 
Length of fa »» |34, 44, and 34} 34, 5, and 34 34 44, 5, 5, and 44 = 34, 5, 4, and 4 
Diameter of connecting-rod jour- 
an “ «e ee —_ 4 and 5} 3} and 5} f and 6 _ _ 
Length of connecting-rod journal ,, _ 4 and 6 4 and6 34 and 6 _ — 
A driving springs .. a 36 36 36 36 36 36 
Boiler. . 
Description ee . | Wagon type | Wagon type Belpaire Belpaire Wagon type Belpaire 
Working pressure Ib. 180 180 180 180 180 i 
Inside diameter a co 52 58 58 68 52 | 63 « 
Thickness of barrel plates .. _,, Ys } +2 8 ts v's 
Thickness of tubes .. ae . |No. 13 B.W.G.| No. 13 B. W.G. |No, 12 B.W.G.|No. 11 B.W.G.|No. 15 B.W.G.| No. 11 B.W.G. 
Number ” . ‘“ 202 250 226 250 186 | 208 
Length 9 ft. 13 107; ll 1 ll 73 13 10 12 | ll 7 
Diameter _,, in. 2 2 2 2} 2 2} 
Length of firebox ® 96 102 102 1lt 96 114 
Width ,, He ae. 42 32 32 32 34} 32 
‘ms of water spaces round fire | 
xes .. oe aa - 3 to 4 34 to 4 3} to 4 34 to 4 3to4 | 3h to4 
Thickness of plates in firebox! ‘ | 
sheet .. oe ee oe in. Ys 1s vs Ps Ys | vs 
Thickness of tubeplates(firebox) ,, 4 4 H 4 4 5 
” »  (smokebox),, i 3 a i § 
Grate surface .. +. 8q. ft. 28 22.6 22.6 25.3 23 25.3 
Firebox heating surface ‘a 123 144 133 192 | 112 177 
m = = is 1,462 1453 1,372 2,035 1,168 1,419 
Arch tubes surface .. ‘s 18 23 19 oe 18 _ 
Total heating surface. . ps 1,603 1620 1,524 2,227 | 1,298 1,596 
Tender. 
Weight (working order) Ib.! 71,500 _ 71,000 82,000 71,500 75,000 
Water capacity as -. gals | 3,700 2600 4,200 4,000 3,700 4,000 
e! i . tons 6 4h 8 8 6 8 








of cast-iron rocking bars, The throttle isa cast-iron 
balanced valve, the dry pipe being of 7-in. wrought 
iron, while the steam gauge has a 6}-in. back. As to 
the moving parts of the engine, the piston-rods are of 
cold rolled steel, the crossheads of cast steel, and the 
crosshead pins of steel, the guides being of wrought 
iron, case-hardened. The connecting-rods are also of 


wrought iron, while in some cases the coupling-rods | M: 


are of wrought iron and in others of steel. As a rule, 
the frames are of wrought iron forged solid. The 
axles are also of wrought iron. In many cases one 
of the driving wheels is flangeless, and this fact 
explains the discrepancy which appears in the Table 
between the lengths of the rigid base and of the driv- 
ing base. This is a feature of locomotive practice 
seldom or never seen in this country. The tender 
frame is usually of 10-in. channels ; but in the case of 
Fig. 3 it is of oak. 


STUD LATHE. 

On page 472 we illustrate a screw machine exhibited 
at the Columbian Exposition by the Niles Tool Works’ 
Company, of Hamilton, Ohio. Its capacity is for 
screws from 8 in. to 14 in. in diameter; the dies will 
work up to 2 in., and with the leaders, threads can be 
cut up to the full size of bar the machine will take. 
The spindle is 4} in. in diameter, with a front bearin 
6} in. = and has a hole 2 }° in. in diameter throug 
it. The cone ranges from 14 in. to 7 in. in diameter. 
and has four steps for a 34-in. belt. Both the eone and 
face gear are loose on the spindle, and are driven, the 
one by a friction, and the other by a positive clutch, 
connected to a sliding hub working on a feather on the 
spindle ; the friction clutch obviates the shock incident 
to starting the spindle at a high velocity, the motion 
being gradual, while the positive clutch on the face 

ear insures steadiness of motion under heavy strain. 
The turret is made to revolve and lock automatically. 
The point at which the revolution of the turret takes 
_ is adjustable, and is indicated by a gauge at the 
ront of the turret slide. The carriage has a power 
feed operated from the back feed shaft, independent of 
the motion obtained by the leaders. An oil pump is 
fixed to the side of the machine, and is provided with 
a safety valve whereby all excess of oil is returned to 
the tank, and the pump is allowed to continue work- 
ing when the drip cocks at the tools are closed. 








Lonpon ASSOCIATION OF FoREMEN ENGINEERS AND 
DRAUGHTSMEN.—The usual monthly meeting of this 
association was held on the evening of Saturday, the 7th 
inst., in the K room of the Cannon-street Hotel, when 
the president, Mr. W. T. Coates, and the vice-president, 
Mr. W. H. Bale, occupied the chairs, and there was a 
large attendance of members. The committee’s report on 
the fund in aid of the family of the late vice-president, 
r. James Brown, was received, together with 32/. 15s., 
the amount raised by subscription. After the general 
business was over, a paper was read by Past- President 
Mr. John E. Reid, on ‘‘ A Trip to the Chicago Exhibi- 
tion and Back.” Mr. Reid gave an interesting account 
of his visit to America, and his experiences in travelling 
by land and water. A vote of thanks to Mr. Reid 
closed the proceedings of the evening. 





MancuHesTerR Sure CANAL.—Mr. Marshall Stevens, as 
manager of the Manchester Ship Canal Company, in a 
lecture delivered at Ancoats, said the only section of the 
canal not now filled with water was that between the Old 
Quay, Runcorn, and Latchford Locks. The water in 
this section had been kept back because the London and 
North-Western and the Great Western Railway Com- 
panies had made claims which were the subject of arbi- 
tration; but now that the award had been made, the 
company would have this section completed in about a 
fortnight, and the water flowing up the whole length of 
the canal. All the work would then practically be done 
except dredging away the remains of the dams and 

laces where the old river bed was crossed by the canal. 

he canal was practically one long dock, which was 
twice as wide as the Suez Canal. ‘The cost of the canal 
had been, roughly speaking, 15,000,000/. The canal would 
be the nearest port to a district containing a population of 
7,500,000 ; that was to say, that one-fifth of the population 
of the country was nearer to the Manchester Ship Canal 
than to any other ocean steamer port. As to revenue, 
the directors did not expect to make a big lot of money 
in the first year, but they hoped to get sufficient to pay 
working expenses, and have something to the good. The 
second year he hoped they would be able to pay interest 
on the debentures. They were now trying to get ahead 
of the opening of the canal, and had allocated a certain 
portion of the regular trade to the docks ; and with regard 
to the near Continental and the coastwise trade, they had 
more lines of steamers to start on January 1 than ran from 
any port in England, except London and Liverpool. 
Shipowners were ready and anxious to come up, and as 
soon as the canal was opened, there would be a service of 
vessels twice a week from Manchester to London, and 
perhaps more frequently than that, 
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THE NORTON SCREW-CUTTING LATHE. 






THE lathe which we illustrate on this page has been 
specially designed for screw-cutting by the Hendey 
Machine Company, Torrington, Connecticut, and is 
being introduced into this country by Messrs. Charles 
Churchill and Co., of Cross-street, Finsbury, E.C. 
The principal novelty in the machine is the avoidance 
of the usual large number of loose change wheels, the 
number of threads cut being regulated by the device 
shown on the left of our engraving. The leading 
screw is not driven direct by gearing from the head- 
stock, as usual, but has keyed to it a number of 
different-sized spurwheels, forming a cone, which 
are covered and protected from dirt or damage by the 
cast-iron box shown below the fixed headstock of the 
lathe. Below these gearwheels is a driving shaft, 
running in bearings in the bottom of the box, and 
driven by gearing from the lathe spindle. This shaft 
has a long key running from end to end of it, and has 
sliding on it a driving gear which can be moved along 
the shaft by means of the handle shown, and thus made 
to drive any one of the spurwheels already mentioned 
as keyed to the driving screw. This driving gear is pre- 
vented from moving sideways when at work by placing 
the handle operating it in one of the notches shown. 
Above these notches is an index plate showing the 
number of threads to be cut. It will be seen that the 
pitch of the screw to be cut can thus be changed very 
quickly, the spurwheels on the leading screw being 
arranged to permit of all the usual pitches of from 6 
to 20 thre per inch being cut without altering 
the train of gearing between the lathe spindle and the 
lower driving shaft. By changing these, however, 
other pitches can be cut, two changes only being 
required to cut all pitches of from 14 to 80 threads 
per inch. To further facilitate the operation of 
screw-cutting, the shaft carrying the driving gear 
for the leading screw is driven by bevel reversing 
gear, the change being effected by the small handle 
shown at the right-hand side of the carriage; By 
its means the direction of the travel of the carriage 
can be instantaneously reversed without stopping the 
lathe or altering the motion of the lathe spindle in any 
way. The lathe illustrated has 9-in. centres, and is 
made with beds of from 6 ft: to 16 ft. in length. 
It has a hollow spindle running in phosphor-bronze 
bearings. It carries four belt cones, 3 in. wide and 
from 44in. to 11 in. in diameter. Power feeds, in 
addition to the screw-cutting gear, are provided for all 
motions of the slide rest: 





PONTOON BRIDGE ACROSS THE 
MISSISSIPPI. 

Tue east and west branches of the Chicago, Minnea- 
polis, and St. Paul Railway are joined across the Missis- 
sippi River by Lawler’s pontoon bridge, illustrated on 
the opposite page. The approaches at each end are 
on trestles, the distance between them being covered 
by a pontoon, which can be removed to allow of the 

ssage of vessels. The pontoon is hinged at one end 
(Fig. 8) to the last pile of a row, all of which are 
braced together to resist the strain. At the other 
end it is, when in position, connected to a pair of piles 
(Figs. 2 and 7) by a detachable bolt of simple con- 
struction. This consists of a short shaft, supported in 
two bearings, and carrying a crosshead at its outer 
end, When turned into a vertical plane, this crosshead 
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passes freely through the space between the two piles, 
but when in a horizontal plane it cannot pass. Near 
to the bolt a mooring chain comes aboard, and after 
passing round a windlass goes over the other side. 

The method of operating the pontoon is very simple. 
When the span is to be opened, the windlass is rotated 
by the engine until the chain is taut on the up-stream 
side ; the bolt is then turned and the chain drawn in 
on the down-stream side, and paid out up stream. 
The entire pontoon then swings around its pivot 
(Fig. 9) until the waterway is clear. To replace the 
pontoon it is hauled back by the windlass until the 
bolt can be again locked, when all is secure. 

The pontoon itself is a flat-bottomed timber hull, 
deeper at the ends than at the middle (Fig. 1). By this 
construction the buoyancy is concentrated at the 
extremities, and the depression, which occurs when a 
locomotive and train enters the bridge, is minimised. 
This result is further secured by connecting each trestle 
to tne pontoon by a hinged bridge 30 ft. 8 in. long, the 
greater part of which overhangs the pontoon. 

As the level of the water varies at different parts of 
the year, provision is made for raising the road above 
the deck of the pontoon to various heights. The rails 
are carried on 5 in. by 8 in. sleepers, which are them- 
selves mounted on six 7 in. by 12 in. longitudinals. 
Beneath these longitudinals come 14 in. by 18 in. cross- 
beams, each made of two timbers. The ends of 
these timbers pass between vertical guides (Fig. 4), 
and as the river falls they are jacked up and have 
blocks placed beneath them to keep them at such a 
height that the road remains level. The guide posts 
are carried down to the floor beams, aon the space 
between them, underneath the deck, is occupied by a 
longitudinal bulkhead of 8 in. by 10 in. and 8 in. by 
12 in. timbers. 

The construction of the hull is clearly shown in the 
engravings. The deck, floor, and side beams are all 
5in. by 10 in., spaced 2 ft, apart. The deck planks 
are 24 in. by 6 in., and the bottom sheathing 4 in. by 
10 in. There are five longitudinal bulkheads, the 
centre one being built of 12-in. balks, 30 ft. long at 
least. 





MECHANICAL FLIGHT: THE SUSTENTION 
OF THE WEIGHT. 
To THE EpiToR OF ENGINEERING. 

Srr,—In the following remarks I shall endeavour to 
point out the principles underlying the art of mechanical 
flight, and, by a plain statement of the facts, hope to clear 
away the mystery which, toa { many minds, seems 
to surround the subject, and thereby induce engineers to 
give serious attention to the matter. 

In order to sustain weight in the atmosphere, it is 
absolutely necessary to deliver air downwards, and in 
order to ascertain the weight of air acted upon, and the 
speed with which it must be moved, the following formula, 
so well known to marine engineers, is perfectly applic- 


able: we where W is the weight of the mass of fluid 


acted upon in pounds per second, S is the downward 
velocity in feet per second, g is 32.2 ft. per second. 

In order to make this perfectly clear, I will take the 
case of two flying machines, each weighing 515 lb. 

In the first place, we will take the weight of air to be 
acted upon per second as 1382 lb. 

Now, in order to obtain sufficient reaction, or lift, to 
sustain the weight of the machine, the above weight of 





air must be delivered downwards at a speed of 12 ft. 


x 12 _ 515 1b., which is the weight of 


per second. 3.2 


the machine. 
e will now ascertain the horse-power necessary to 
obtain the reaction or sustaining force of 515 lb. 


The formula is as follows: W S + 550, where W is 


the weight of air acted upon per second, S is the down- 
ward velocity, and 2g is 64.4. In this case the weight of 
air is 1382 lb., and the downward speed is 12 ft. per 
d 12? x 1382 — 2.236 x 1382 
* 64.4 x 550 550 


We will now take the weight of air to be acted u 
2764 Ib. 


secon = 5.6 horse-power. 





m as 
r second, which is just double the former 


weight. The downward speed will be half, or 6 ft. per 
second. sth = 515 lb. reaction, the same as in the 


first example ; but now the energy that the air takes away 
with mo its downward motion is only half, thus 
2764 x 62. a 

=< —_ gives “power, which is 2.8. 
aa x eo © the horse-power, 

It will be seen at a glance the great advantage gained 
by acting upon a at weight of air per second. As 
shown above, 1382 lb. of air acted upon requires 5.6 horse- 
power ; 2764 lb. of air acted upon requires only 2.8, the 
weight sustained being the same in each case. 

This estimate of power required is irrespective of that 
lost by friction, &c. 

The necessity for giving a downward motion to so great 
a volume of air per second having been shown, the 
question now arises as to the most efficient method of 
performing this work. Theonly plan worth consideration 
is the one by which aeroplanes, or surfaces, acting at an 
angle are propelled in a horizontal direction. 

Experimenters who have adopted this principle may 
be divided into two distinct classes: firstly, those who 
employ a few aeroplanes of great width and length; 
secondly, those who use superposed surfaces of enormous 
length and comparatively very little width in the line of 
motion. The ag exponent of the large wide aero- 
plane is Mr. Hiram H. Maxim, and the author of this 
paper is the exponent of the long and extremely narrow 
surfaces. 

We will now consider the relative efficiencies of the two 
systens, and will take first the large wide aeroplane. The 
particles of air on being struck by the under surface near 
the front edge are deflected downwards, due to the angle ; 
thus, in order that the following portion of the aeroplane 
should do its fair proportion of work, it must be curved 
downwards, thereby presenting a greater angle, causing 
more resistance, and necessitating a greater proportionate 
expenditure of power the wider the surface, 

Another disadvantage accruing from the use of one or 
more large aeroplanes is that very little work is done by 
the outer ends, as the air, instead of being deflected 
downwards, escapes into the partial vacuum formed above. 

When extremely narrow surfaces are employed, the 
action on the air is totally different to the foregoing. 
In the first place, the particles of air struck are free to 
follow the natural law that the angle of reflection is equal 
to the angle of incidence, therefore the downward motion 
is twice that due to the angle of the surface struck. It is 
this highly efficient action of the extremely narrow sucfaces 
that gives them such a great advantage over the wide aero- 
plane ; also there is the additional advantage that there is 
no loss at the ends. 

In using superposed surfaces, it is important that they 
should be placed at sufficient distance apart ; recent ex- 
periments have proved that if = are 14 in, wide they 
oes not have less than 2% in. of clear space between 
them. - 

This will not be an unfavourable time to speak about 
the latest shape of the sustainer surfaces I use. The 
underside is formed to a slight ay oe curve, the less 
curved portion being in front, while the upper side is con- 
vex, the ee being not more than one-third from 
the front edge. The action is as follows: The air, on being 
struck by the forward part on the upper side, is moved 
upwards, but as the highest part of the surface goes 
through, it is brought to rest again, therefore no power 
is expended so far beyond that taken up by friction, and 
a slight movement forward given to the air by reason of 
the surface striking it. As the highest part goes through, 
the action is reversed, the air being moved Geanente at 
an accelerating speed until left at its final velocity. There 
is no pivenies in this shape, by which the air is first 
moved upwards, beyond this, that as the slats, or sus- 
tainers, have to be a certain thickness for the sake of 
rigidity, this is the best and, perhaps, only way of dis- 
posing of the material at the front and back edge. Were 
the slats infinitely thin, the upper would follow the con- 
tour of the lower side. 

Although much more might be said on this subject, as 
the result of several years’ experiments, enough has been 
said to point out the principles involved, the great advan- 
tage of narrow surfaces, and the power that must, under 
the best conditions, be lost. Had the principles been 
understood, and the theoretical horse-power known, b 
the many experimenters in this line of science, muc 
that is useless would never have been attempted. 

The gn gam formula ape be relied on as being cor- 
rect. It is understood by all engineers, and is in daily 
use by them. It is its application to this particular 
branch of science that has been either neglected or not 
understood. 

But the principles, once being known, will be ap- 
preciated, and the subject show out in its true light 
success being dependent on mechanical details an 
financial assistance. 


Wealdstone, Harrow. Horatio PaILLIes, 
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ESTIMATING THE MEAN’ EFFECTIVE 
PRESSURE IN PROPOSED STEAM EN- 
GINES. 

To THE Eprror or ENGINEERING. 

Sir,—I trust the following notes are of sufficient 
interest to be allowed a place in your paper. They should 
have appeared with the rest of my remarks* in the report 
of the discussion on the late Mr. P. W. Willans’ paper 
on steam engine trials, which was read recently at the 
Institution of Civil Engineers, 

Through a misunderstanding, however, the reduced 
copies of the diagrams were not prepared in time to 
appear in the minutes. 

ne of the objects of the trials referred to in the paper 
wus stated to be ‘To ascertain with a given steam pres- 
sure and ratio of expansion the percentage of the theoreti- 
cal mean pressure which is in this type of engine actually 
obtained in practice.” 

This percentage, if known, would enable a designer 
(when the indicated horse-power, revolutions per minute, 
steam pressure, number of expansions, and back pressure 
were given) to predict the actual mean effective pressure, 
and from it to determine the proper dimensions of a 
cylinder to develop the required power. 

Unfortunately the back pressure is a quantity which 
usually varies with the speed of the engine, the boiler 
pressure, and the expansion ratio; and the percentage of 
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If — steam is gen through an he ine by age 4 
ing eremine oy She speed, the pressure wi 
usually rise, and ue of the diagram-factor is 
at once affected. I have found, however, that if a 
quantity which I call the “virtual” back pressure is 
substituted for the actual pd eg this virtual back 
pressure, which can be f from trials of similar 

i is not only independent of the revolutions 
expansions, but the pee. gas -factor ¢ is less 
affected by the  Larersage Saye searcely at all by the 
revolutions. To illustrate the mode of ascertaining the 
values of ¢, and of 6 (the virtual back pressure), I have 
gp the following Table, in which the first and last 
ines are extracted from Mr. Willans’ former paper* 
on the trials of a non-condensing compound engine, run- 
ning at about 400 revolutions per minute with four ex- 
pansions. For this rate of expansion 


1+hyp. log. E_ 


| | | iD TA aT 
Pi (line 4) 60.98 | 72.64 | 81.09 89.8 | 97.75 |109.3 | 120,62 128.85 
5965 py 96.88 | 43.84 | 48.98 |63.6 68.3 65.25 72.0 | 16.9 


m.e.p. | } } ; 
(line fy} 15.45 — 24.94 were! asad aie _ 45.97 


Line 2 has been read off on a slide rule, but is sufficiently 
accurate for the purpose in view. 
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4-82 EXPANSIONS 


theoretical efficiency referred to is also very variable. 
For instance, Mr. Willans’ tables showed it to vary 
from 75.03 to 102 per cent. with a compound engine 
running at 400 revolutions per minute. 

In calculating this percentage, Mr. Willans used the 
pressure theoretically due to adiabatic expansion. As 
the result — 80 — a Mt nese it does = = to 

resent any advantage for this pur over the hyper- 
Folio law, which is more readil cogited 

It is often assumed that the actual mean effective 
pressure will be a fixed fraction of that obtained by 
deducting the expected back pressure from the mean 
absolute pressure, the latter being estimated by multi- 


plying the initial absolute pressure p, by 1+ byD. log. E, 


and tables have been publishedt purporting to give the 
value of this fraction (which Professor Unwin has very 
happily called the ‘‘ diagram-factor ”) for different classes 
of engines. 

This rule would be expressed algebraically thus : 


Mm, & p. = {p, tt hyp oe By h x ¢ 


where m. ¢. p. = actual mean effective pressure reduced 
to low-pressure piston. 
4 = absolute pressure in the steam chest. 
= nominal rate of expansion. 
volume of low-pressure cylinder 


volume of high-pressure cylinder x cut- 
off in high-pressure cylinder. 
b = back pressure poem of which have to 
€ = diagram factor be estimated. 





* See Minutes of Proceedings of the Institution of 
Civil Engineers, vol. cxiv., page 82. 
Rs, See, for example, the Practical Engineer for June 17, 
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Turning to Fig. 1, the theoretical absolute mean pres- 
sures for each experiment—taken from line 2 in the above 
Table—are plotted along the base line, measuring from 0; 
and over each of these pressures a perpendicular is erected, 
the height of which represents the actual mean effective 

ressure (see the last line of above Table) as found by Mr. 
illans in his trials, A straight line drawn through the 
spots at the tops of these ae amagerggege intersects the 
vertical line drawn through zero at a distance below 
the base marked b. This distance, measured on the same 
scale of pressures as the rest of the diagram, is what I 
have called the virtual back pressure, and it appears to 
be singularly constant for a given class of engine. In 
this engine, non-condensing, it measures 12.6 lb. per 
square inch. 


The ratio a of the sides of the triangle P. A. T. 


gives the value of the diagram-factor e, which is in thi§ 
case .77. 

It is interesting to examine the effect of expansion 
ratio and revolutions on } and ¢, and for this purpose I 
have prepared Figs. 2 and 3. ; 

In Fig. 2 the revolutions are constant—400 per minute 
—but the ratio of expansion varies from 4.82 to 15.55. 
Each dot represents a trial of a condensing compound 
engine, and the lines drawn through them converge upon 
@ point corresponding te a virtual back pressure of 3 1b, 
per square inch, which is thus constant through this wide 
range of varying conditions. 

In Fig. 3 the expansions are 4.82 throughout, and the 
revolutions vary from 200 to 400 per minute. I have 
omitted the spots, as they are so close together as to be 
confusing. 

Here, again, the virtual back pressure is 3 lb. per 
square inch throughout, notwithstanding that the speed 
varies in the ratio of 2 to 1. Referring again to Fig. 2, 








* Minutes Proc, Inst. C.E., vol. xciii., page 182. 





the diagram-factor is a good deal affected by the rate of 
expansion, being 

.69 for 4.82 expansions 

247 55 10 4 

aR 5, TOD fgg 


Fig. 3, however, shows that the effect of the revolu- 
tions upon the diagram-factor is so small as to be negli- 
gible. For 

400 revolutions e = .69 
300 = .706 


= .72 


200 . 
or, say, .7 a8 an average value. 
I am disposed to attribute the slight reduction of ¢ 
with increasing speeds to the influence of wire-drawing. 
T have not been able to determine the law by which the 
rate of variation of ¢ with different expansion ratios is 
governed, but, fortunately, in most engines of the same 
‘ype the expansions at full power are the same, or nearly so. 
ince ¢ is scarcely affected by the revolutions, but in- 
creases with the expansions, if an engine is designed with 
the proper di -factor for full power, and the same 
factor is used in estimating the lower powers, it follows 
that any error will be on the safe side. 
The question naturally arises whether b and « are 
affected by the size of the engine, other things being 


similar. 

So far as I have tested this point, the reply is in the 

mgetine. 4 f ; 

essrs. Willans kindly gave me particulars of the trials 
of two similar engines, one of 100 indicated horse-power, 
the other of 350 indicated horse-power. Their design was 
not quite the same as the engine described in Mr. Willans 
paper, the ratio of cylinders being different. Both had 
the same value for }, and allowing for a slight difference 
in expansion ratio, both had the same diagram-factor. 

If preferred, the results could be plotted as in Fig. 4, 
which is the same as Fig. 1, with the data transposed ; 
b is here read cff to the left of zero, instead of below it. 

Yours faithfull 


CO. H. Wororttp. 
Lingard House, Chiswick Mall, 
September 26, 1893. 








SOME SUGGESTIONS FOR A GOOD 
PATENT LAW. 
To THE EpiTorR OF ENGINRERING. 

Srr,—I have read with interest your account of Mr, 
Lloyd Wise’s proposals as to the essentials of a good patent 
law, and while much in sympathy with Mr. Wise’s ob- 
ject, I cannot but think that the main alterations pro- 
posed 7 if applied to our English patent laws, 
would p the inventor in a much worse position than 
he at present occupies. 

Mr. Lloyd Wise appears to propose three radical altera- 
tions on our existing patent laws: 

1. The abolition of the provisional specification and 
provisional protection. 

2. The establishment of an official examination as to 
novelty of the subject-matter of the application. 

3. The extension of wok ange of objection and the 
number of persons permit to object to the grant of a 
patent. - 

With regard to the abolition of the provisional specifica- 
tion, I differ entirely from Mr. Lloyd Wise. In my 
opinion, our present system of permitting the filing of a 
provisional specification with the application for a patent 
is admirable, and is one of the points in which our laws 
compare advantageously with those of other countries, 
From my personal knowledge of many inventors, and my 
own experience az an inventor, I can assure you that 
there is no point in our English patent law which is more 
valued than the nine months py co protection 
granted on the mere deposit of a description, with- 
out drawings, with the signed and stamped application 
form. That inventors in reality approve is shown conclu- 
sively by the fact that the great mass of British ap- 

lications for patent pass through the provisional me 
he convenience of the system is so apparent that the 
great majority elect to file a provisional instead of 
complete specification. 
en a new idea occurs to an inventor, he naturally 
desires immediate protection, and it is the usual course to 
at once draft and file a provisional specification ; many 
inventors now do this for themselves, and so secure im, 
mediate protection at the very small expenditure of 1J., 
the cost of the stamped application form. All the ngces- 
sary documents can easily be prepared and filed, if desired, 
on the very day of the conception of the idea, and when 
the work is done through an experienced gone agent, 
not more than a day should elapse before the protecting 
date is obtained. After this date, the inventor can pro- 
ceed with an easy mind to develop his invention, and 
settle its details without fear of anticipation or publica- 
tion during the necessary period of experiment. 

The preparation of a complete specification, on the other 
hand, with its necessary drawings, and the settlement of 
the claims, is a much more serious matter, even when the 
inventor has completed his invention, and has succeeded in 
working his new machine, process, or apparatus. Atleast 
two or three weeks are absolutely necessary to prepare 
drawings, draft a clear specification, draft claims, and con- 
sider them in view of claims in earlier patents, so that even 
onthis ground the inventor runs serious risk of anticipation 
or unwitting publication. But a far more serious danger 
arises from the fact that abolition of provisional protec- 
tion would impose upon most inventors the obligation of 
on the invention by producing an actual example 

fore applying for a patent at all. This obligation 
would be a hard one for all inventors, and unjust, inas- 
much as it would press most hardly upon the poorer 
inventors, who depend upon the existence of provisional 
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rotection to enable them to interest capitalists or manu- 
acturers in their ideas. But nearly all inventors would 
strenuously object to be forced to complete their inventions 
before obtaining a protecting date, because of the great 
difficulty, nay, almost impossibility, of securing entire 
secresy during the construction and trial of the invention. 

The advantages of provisional protection are most 
solid and substantial, by no means vitiated by any of the 
objections brought forward by Mr. Wise. The only 
danger introduced by the provisional specification appears 
to be that due to possible non-conformity between the 
provisional and the final specifications, but this danger is 
more imaginary than real, as the courts always incline to 
a fair expansion of the provisional in the complete ; and 
with the most moderate care on the part of the patent 
agent there should be no question whatever as to the 
entire conformity of the two parts of the specification. 
If this be the only objection Mr. Wise has to urge against 
the provisional specification, then it seems to me an 
entirely insignificant one. — Be 2 

With regard to the official examination as to novelty 
of subject-matter, Mr. Wise very correctly discerns 
serious objections to the methods at present adopted in 
Germany and America, and he proposes a system in- 
tended to overcome these objections. In my opinion, 
Mr. Wise’s proposals on this matter also are fraught with 
danger to the inventor, and I would much regret to see 
them carried into effect. He proposes an official exami- 
nation and a report by the Patent Office to the applicant, 
laying before him such specifications as are supposed by 
the examiner to anticipate the invention claimed. The 
inventor is not to be required to modify his claim in view 
of the anticipations unless he so desires, and the patent 
is to be granted whatever the opinion of the Patent 
Office may be as to novelty, but the inventor is to insert 
in his specification a reference to such anticipations, and 
a statement that he makes his claim notwithstanding 
them. 

This course, by indicating to the public the official 
belief of the invalidity of the claims, would be most 
damaging. ; 

By this means Mr. Wise expects to confine the points 
at issue in a patent action to the narrowest possible limits, 
and prevent the patentee from shifting his ground in the 
course of the action. 

Such a hopa is, in my opinion, quite illusory. 

So long as human nature remains what it is, patent 
actions cannot but be somewhat expensive proceedings, 
requiring a considerable time for consideration by the 
courts. Such actions are seldom brought before the 
courts except when considerable monetary issues are 
involved, when, in fact, the patent in question is a finan- 
cial success, and, this hing 80, it follows that the persons 
or firms involved fight hard, and employ the best counsel, 
scientific experts, and solicitors to be found. These, so 
employed, are —— to fight every inch of the ground, 
so that under the searching light of a patent action 
ambiguities and inaccuracies appear both in specification 
and claims which would entirely escape an official 
examiner. 

No alteration in our patent laws would, in my opinion, 
prevent expensive and lengthy patent actions. At pre- 
sent a large portion of the time of our courts is wasted 
because = the want of special technical knowledge in our 
judges, and consequently both sides produce scientific 
evidence intended to educate the judges in the particular 
industry under discussion. Most of our judges are apt 
and able pupils, who readily and carefully understand 
the technical matters brought before them, but a certain 
amount of time is inevitably lost in the educational process, 
which, it appears to me, might be overcome by having 
specially trained judges for scientific and technical cases. 
Scientific experts of eminence, such as Sir Frederick 
Bramwell and Mr. John Imray, would make excellent 
judges of patent matters, before whom cases would 
receive the most rapid despatch ; but, short of a change in 
the education of our ju Bes, it is difficult to see how 
patent cases are to be cut short. 

Mr. Lloyd Wise’s idea, that claims made in view of 
specifications submitted by the official examiner would 
shorten proceedings by limiting the scope of the claims, 
seems to me quite untenable in view of the well-known 

rocedure in patent cases. Why, all specifications fought 
in the court at present have their claims carefully limited 
by comparison with previous specifications. No prudent 
person or firm brings an action on a patent without em- 
ploying competent patent agents to make a thorough 
search as to validity of the claims made in the specifica- 
tion, and if need be limiting the scope of the claims b 
amendment. This accounts for the fact that few specifi- 
cations appear in court before amendment of claims. 

In cases within my knowledge all the claims have been 
excised except that one on which the conflict was to take 
place. Itisa matter of extreme difficulty to determine 
the meaning of a plain straightforward claim made in a 
specification when minute criticism is brought to bear 
upon it ; and I have before me a specification—drafted, by 
the way, by Mr. Lloyd Wise—which was the subject of 
legal examination a short time ago; a claim in this speci- 
fication received no fewer than four distinct and separate 
meanings by the leading expert on one side, a scientific 
man of the highest possible eminence ; indeed, I may sa 
one of the most distinguished scientific men in the world. 
His probity and honour are beyond —— and yet he 
managed to read into that claim four distinct and separate 
meanings. 

With re; to the extension of the grounds of objec- 
tion, Mr. Lloyd Wise’s proposal practically amounts to 
the addition of two new grounds of objection to the grant 
of apatent: (1) The prior publication cf a full descrip- 
tion of the invention ; and (2) the prior public user of 
the invention. Now I think these alterations also most 
objectionable, as they would generally provide a patentee 





with all the trouble of a patent action at the very threshold 
of his existence as a patentee. It is so open to question 
as to what is publication of the same invention, and as 
to what is, or is not, public user of an invention, 
that endless litigation would result, and the patent law 
would speedily become one means for the attempted 
crusbing of trade rivals. ; 

Under the present law, patent actions in the main only 
occur regarding valuable and successful inventions, so 
thatif a patentee has the trouble and expense of an action, 
he has generally something substantial to fight for. 

Under Mr. Lloyd Wise’s proposed laws, all patentees 
would practically have to fight a patent action without 
having sufficiently tried their inventions to fully under- 
stand the points of a departure made by them. 

If the opinion of inventors be required, I do not doubt 
but that all, with hardly an exception, would protest 
against Mr, Wise’s proposed alteration. 

Yours truly, 
Ducatp CLERK. 

18, Southampton-buildings, Chancery-lane, 

London, W.C. 





BALL BEARINGS FOR THRUST BLOCKS. 
To THE Eprtor or ENGINEERING. 

Srr,—I am considerably surprised, after reading the 

letters which you have published in answer to Mr. 

Ramage’s inquiry with velsunes to the use of balls in 


thrust bearings, to find that so little information should | }, 


be forthcoming as to the proper construction of this most 
useful mechanical device. There also seems to be a large 
amount of Hone mee ingenuity being spent upon it. For 
instance, the shape of race and method of setting out 
described by Mr. Wingfield, though displaying much 
thought and reasoning, is radically wrong. He is evidently 
quite in ignorance of the practice of the cycle-maker, who 
has arrived at the best form of bearing by the slow and 
tedious, though reliable, process of trial and failure, I 
have experimented myself in this line and arrived at the 
same result, and after careful experiments and com- 
parisons with the experiments of others, hav) arrived at 
the following conclusions : 

That each ball must have two points of contact only. 

The balls and race must be of glass hardness, and of 
absolute truth. 

The balls should be of the largest possible diameter 


which the s at dis 1 will admit of. 
Any one ball should be capable of carrying the total 
load upon the bearing. 


Two rows of balls is always sufficient. 

A ball bearing requires no oil, and has no tendency to 
heat unless overloaded. 

Until the crushing strength of the balls is being neared, 
the frictional resistance is proportional to the load. 

The frictional resistance is inversely proportional to the 
diameter of the balls, but in what exact proportion T am 
unable to say; probably it varies with the square. 

The resistance is independent of the number of balls 
and of the speed. 

No rubbing action will take place between the balls, 
and devices to guard against it are unnecessary, and 
usually injurious. 

The above will show that the ball bearing is most 
suitable for high speeds and light loads. I have some 
now at work on the spindles of wood-carving machines 
making as much as 30,000 revolutions per minute. They 
run perfectly cool, and never have any oil upon them. 
For heavy loads the balls should not be less than two- 
thirds the diameter of the shaft, and are better if made 
equal to it. The accompanying sketch shows the form 








which I should recommend Mr. Ramage to adopt, and 
which, if well made, will be found to answer satisfac- 
torily. The only point which is likely to be objection- 
able is the noise—a dull rambling sound—which I believe 
to be inseparable from this form of poy es 5 
Yours faithfully, 
A. H. Tyrer. 
5, Crown-court, Cheapside, London, E C., 
October 17, 1893. 





To THE EDITOR OF ENGINEERING. 

Srr,—Having read Mr. C. Wingfield’s letter in 
ENGINEERING of September 29 with great interest, I 
would point out that, although his theory may be right, I 
think his plan, as shown in the diagrams, could scarcely 
be carried out in practice. In the first place, the balls, 
as arranged by him, would only have four small points of 
contact, and would not, in my opinion, stand the crush- 
ing strain. Again, they are balls, and balls, in whatever 
ay tried, have never answered, for the following reasons: 
ball, to travel round in an annular groove, with 

a rotating surface on the top of it, must partake of 
three motions. First, the part of the ball on the outside 
of the groove wants to travel faster than that on the 





inside, the circumferences being different ; this causes the 
ball to have two motions, consequently friction takes 
place ; then the rotating surface on top of the ball causes » 
third motion, which has a tendency to pull the ball over. 
Consequently there are three motions the ball wishes to 
comply with, and, being unable to do so, causes friction 
and wear, which throws the ball out of truth; hence all 
the failures of balls in thrust bearings. It was from 
these failures that Mr. Wilkes began to experiment with 
rollers; and, after repeated trials, discovered that under 
pressure both roller and roller paths would wear to a 
specific form, and then, conforming to a law of nature, 
would wear no more, but travel round with perfect 
freedom under any pressure. 

It is this specitic form that Mr. Wilkes and myself 
have patented and applied to thrust blocks of screw shafts 
and all places where end thrust takes place. 

I would also like to refer to Messrs. Purdon and 
Walters’ letter of October 4, in ENGINEERING of the 6th 
inst. Here, again, we have the same difficulty with 
balls; and, although admirably designed and theoretically 
true, the practical difficulties of it are almost insur- 
mountable. 

First, in very large shafts the plates to take the twu 
set of balls and cones would have to be so large that 
they would be impracticable. Secondly, there would 
be immense difficulty in getting all the balls and cones 
in their places, especially at sea or in large ships. 
Thirdly, on a bail crushing or getting misplaced, it 
would probably jam all the rest, and at all events would 
an endless trouble to replace. 

Mr. Wilkes and myself claim for our invention : 

Its complete practicability. 

Its perfect simplicity. 

The ease with which it could be shifted or got at at sea or 
elsewhere, and that there are no complicated parts to 
get out of order. 

I would like to call attention also to Mr. W. C. Carter’s 
letter in ENGINEERING of October 13, in which he seems 
to thoroughly carry out my contention as to the practica- 
bility of my invention, and the difficulty there is in 
regard to balls, however theoretically true. Mr. Henry 
Binsse seems to be of the same opinion, by his letter of the 
same date, as to the impracticability of balls. 

In conclusion, I would say that I have now a tug run- 
ning in Southampton Water fitted with our patent thrust, 
and which is giving the greatest satisfaction. It gives 
the tug an increase of 12 per cent. of her former revolu- 
tions, and has made the engines work with far greater 
freedom. 

T am, yours faithfully, 
Freperick Epwarps, RN, 

Gloucester Lodge, Portswood, Southampton, 

October 16, 1893. 





NAILMAKING MACHINERY. 
To THE EprTor oF ENGINEERING. 

Srr,—Can any of your readers oblige us with the names 
and addresses of makers of machines for making horse- 
nails, latest improvements ? 

H. L. M. anv Co, 


Birmingham, October 17, 1893. 


THE AMERICA CUP. 
To THE EprTor oF ENGINEERING. 

S1r,—In your issue of the 13th inst. Colonel J. T. 
Bucknill, in an interesting letter on this subject, raises 
a point of great importance to the designers of racing 
yachts which are intended to compete under a measure- 
ment rule based on any combination of the length and 
sail area, as in the case both of the present Y:R.A. rule, 
and alsoof the American rule of measurement. The calcula- 
tions he puts forward, however, tend to zhow merely that 
the scale of timeallowance adopted by the New York Yacht 
Club does not sufficiently penalise an increase in the 
** sailing length” as given by the formula LW. =. +8.A, 
Colonel Bucknill’s suggestion that the length and sail 
area should be fixed and the same in both yachts would, 
if adopted, eliminate from the contest the problem which 
should, before any other, exercise the skill of the designer, 
namely, the determination for any given tonnage or 
“sailing length” of the best ratio between the two 
factors, length and sail area. Theessential point appears 
to be that the “‘sailing length” of the competing yachts 
should be fixed and the same, thus obviating the intro- 
duction of any scale of time allowance, which must be to 
a great extent empirical. In order to show the importance 
of determining the best possible ratio between the length 
and sail area, and of keeping in view the particular measure- 
ment rule in question, it will be found by taking Colonel 
Bucknill’s figures for the sail area, and taking the lengths 
on L.W.L. of Vigilant and Valkyrie as 86.3 and 86.8 
respectively, that the ‘‘ sailing length ” of Vigilant works 
out 96.3 ft., as against 93.5 ft. for the Valkyrie, or an ex- 
cess of 3 per cent. only on the part of the Vigilant, while 


the Y.R,A. ratings (=*3 x 8.A-\ work out 162.1 


and 145.2 respectively, or an excess of about 114 per cent. 
on the part of the Vigilant. These figures show, first, 
that the British rule of measurement penalises sail area 
to a greater extent than the American rule, as is also ap- 
parent from an inspection of the two formule; and, 
secondly, that the result of the recent series of a 
tions might have been different if the effective size of the 
competing yachts had been ascertained by the British 
instead of the American rule. , 
Yours, &c., 
W. Davip ARcHER, 
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THE LOSS OF H.M.S. “ VICTORIA.” 

On September 22 last we called attention to the 
great delay on the part of the Admiralty in taking 
the necessary steps for clearing up the mystery of 
why the Victoria—one of our most powerful battle- 
ships —was sent to the bottom with such appalling 
suddenness by a single blow from the ram of the 
Camperdown. The catastrophe occurred on June 22, 
and the court-martial on the captain and other 
survivors arrived at their decision on July 27. 
The Secretary of the Admiralty said, in the House 
of Commons, on August 28: ‘‘ The House was not 
yet informed as to what actually happened in the 
collision between the Camperdown and the Victoria. 
The evidence only reached this country on August 5, 
and it was August 8 before it could be taken in 
hand. It had first to be examined in manuscript, 
and the report of the Admiralty experts had not 
yet been received upon it. Until that report was 
prepared, it was impossible to decide what kind of 
inquiry should be instituted. But there need be 
no fear that the Admiralty would not thoroughly 
inquire into the matter. Such a disastrous and 
lamentable event could not take place without the 
Admiralty feeling that they had a great responsi- 
bility to discharge. Whether a further inquiry 
would be necessary the Admiralty could not decide 
till they had considered that evidence. When they 
had considered it, they would give the earliest 
information to the House. The Admiralty fully 
understood the desire for such an inquiry.” 

The Admiralty have not yet published the 
minutes of the court-martial, nor have they said 
any more about an inquiry into the nature of 
the construction and fittings that allowed the ship 
to sink with such frightful rapidity—a question 
that is quite distinct from those dealt with by the 


7/ court-martial. It is, perhaps, not fully realised by 


the official mind that the Victoria, in going to the 


89 | bottom as she did, not only weakened the Navy by 


the loss of one of -its principal ships, and hundreds 
of its finest seamen, but caused grave doubts, which 
it would be well to remove if possible, respecting 
the fighting value of our costly armour-clads. The 


0} vessels upon which we now rely for bearing the 
1| brunt of the fighting in a future naval war, which 


are styled by the imposing title of battleships, may, 
it appears—at least some of them—be sunk almost 
in a moment by a blow which is much less heavy 
than an enemy might be expected to give in action. 
Enormous sums are spent in providing armour to 
protect them against gun-fire, but the structure 
upon which this costly armour is placed is appa- 
rently so frail that a mere touch suftices to send the 
whole mass to the bottom. 

We have always understood that the division of 
a warship into separate watertight compartments 
was so minute and complete, that she would be 
safe against sinking, even if many of these were 








damaged. The Victoria could, however, hardly have 
been sunk quicker if there had been no division at 
all into what are called watertight compartments. 
Sir K. J. Reed, whose knowledge and capability of 
judging cannot beseriously questioned, named twelve 
other battleships in the House of Commons that he 
asserted would have the same fate under similar 
circumstances. We know of nothing which gives 
reasonable ground for supposing that Sir Edward 
Reed is wrong ; but, whether he be right or wrong, 
it is not only the duty, but the interest, of the 
Admiralty to have this grave question inquired 
into by an independent and impartial committee 
of qualified judges. We would like to know why 
the numerous watertight compartments of the 
Victoria failed so completely to serve the purpose 
for which they were devised, i.e., to keep the ship 
from sinking when injured below water. Was 
it because, as has been often stated, her stability 
is so small that the filling of one or two of 
these compartments is sufficient to overcome the 
floating power of the remainder? Or was it a 
question of watertight doors being left open, or not 
acting when attempts were made to close them? 
Captain Bourke’s evidence before the court-martial 
shows that all was tight in the engine-room and 
boiler-rooms, and the water was all confined to the 
fore side of the boiler-room bulkhead. It appears, 
therefore, that the watertight doors were very soon 
closed, although they may have been open before 
the fatal blow was given to the vessel. Admiralty 
specifications for the construction of ships state that 
‘provision is to he made for closing the doors 
which are situated below the protective deck from 
the main deck, as well as from the hold or plat- 
form where the doors are.” If the stability of the 
Victoria would have been sufficient to bear the 
filling of one or two compartments, it would be 
important therefore to know whether the provision 
for closing watertight doors from the main deck 
was made in her, so as to prevent water from pass- 
ing into other compartments, and, if so, whether it 
failed when the attempt was made to use it. 

Lord Armstrong stated in his recent speech at 
Elswick that the loss of such a ship ‘‘ calls for very 
grave reflection as to the policy of devoting so large 
a proportion of our naval expenditure to the con- 
struction of those mighty vessels called battleships.” 
We agree with Lord Armstrong upon this point, if 
it be the fact that our battleships are in reality so 
frail and. unreliable as the sinking of the Victoria 
would indicate. It would be absurd to glory in 
their ‘‘ might” if it rested upon such an insecure 
basis as that. There is little, however, at present 
upon which to form a definite opinion upon the 
question, and no sign of the necessary information 
being furnished. We desire to know whether it 
be not practicable to build a battleship in water- 
tight compartments so that no single blow would 
send her to the bottom ; whether the Victoria was 
not believed to be so constructed, and whether she 
was so constructed in fact; whether other of our 
ee battleships are in the same case with the 

ictoria; whether the watertight doors were 
thoroughly efficient, and were capable of being 
readily closed from a safe position above water ; 
and what is the best to be done in order to make 
existing ships satisfactory in these respects, if they 
be not satisfactory now, and would be in danger 
of meeting the fate of the Victoria under like 
circumstances. 

The Admiralty cannot fail to see that the sinking 
of the Victoria in the way she did dealt a heavy blow 
at the prestige of the class of ships to which she 
belonged. This is the class that costs the largest 
sums of money, and upon which an enormous 
expenditure is continually defended upon the ground 
that they are so very ‘‘ mighty,” as Lord Arm- 
strong puts it. Their might has now been laid 
open to serious question. It is for the Admiralty 
to show that the ships are mighty not only in 
power of offence, but in power to resist attack. If 
this cannot be shown, they ought not to go on 
spending upon them so large a proportion of the 
millions that are annually ibe for the Navy. 
The way to give confidence to all who have been 
made anxious about the fighting value of our 
ayy. ships by the recent catastrophe, would 

to institute at once a searching and impar- 
tial inquiry into the questions of construction 
that lie at the root of the matter, which are of 
the highest importance to our naval power, and 
about which there ought to be no doubt or secresy 
in a country whose existence depends upon the 
practical value of its fighting ships. We require 
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to prepare for the day when all such pn will be 
settled, either for or against us, by the stern 
arbitrament of war, and concealment or evasion 
will no longer be possible.. 





THE DIMENSIONS OF SPEOIMENS. 

In a note describing the new testing machine 
at University College, Nottingham, read at the 
recent meeting of the British Association at 
Nottingham, Professor W. Robinson again brought 
forward the old question of the adoption of standard 
forms for test pieces. The matter was very fully 
thrashed out in a paper read before the Institu- 
tion of Civil Engineers in 1884 by Mr. W. Hackney, 
A.M.LC.E., and in the subsequent discussion, and 
but little additional light has since been thrown on 
the subject. To our mind, some people, particularly 
those connected with testing establishments, are in- 
clined to attach by far too much importance to the 
matter, Geasndlly speaking, what the constructor 
wishes to know about the material he is using is its 
breaking strength and ductility ; all other points, 
though of interest, are of only secondary import- 
ance. Within reasonable limits the breaking stress 
of a specimen is not affected by its form or dimen- 
sions, and hence, so far as this goes, standard sizes 
and shapes are of no interest to him. The percen- 
tage elongation, from which the ductility of the 
material is judged, is, however, greatly affected 
by the form of the specimen. In soft steel a very 
large fraction of the whole elongation is local, and 
hence short test-pieces show a greater percentage 
of elongation than long ones of similar transverse 
dimensions. For the elongations to be comparable, 
the length on which this elongation is measured 
should be proportional to the square root of the 
area of the cross-section of the specimen, and if 
this condition is fulfilled, experiments show that 
the results of tests made on different-sized speci- 
mens will be strictly comparable inter se. In 
practice, however, this condition is difficult to fulfil. 
Either the length on which the elongations are 
measured must be very great in the case of speci- 
mens of large cross-section, or small specimens 
must be ridiculously slender. If, on the other 
hand, a definite length is adopted, such as, for in- 
stance, 8in., the specimens are of a convenient size, 
not too dear, and easily handled, but the ductility 
of the material can no longer be deduced directly 
from the elongations, as the slender specimens will 
make a worse showing than the thickerones. This 
is, however, a matter of minor importance, as the 
ordinary shop tests are an ample security against 
the acceptance of a brittle metal, provided they are 
properly carried out. Where an elongation is 
specified, however, the amount should vary with 
the transverse dimensions of the specimen, other- 
wise the engineer may make excessive require- 
ments on the one hand, or have to put up with an 
inferior material on the other. Where practicable, 
we believe this 8-in. length to be on the whole as 
good a standard size for specimens as any other, 
but where adopted the ductility of the material 
should be checked by Lloyd’s or the Admiralty’s 
tests. 

Most engineers would like, if it were not for the 
expense, to test full-sized bridge members, as they 
would then get a more satisfactory criterion of 
the actual strength of the material as used in 
the structure, than can be deduced from small 
specimen tests. The importance may, no doubt, 
be overrated, especially in the case of tension mem- 
bers, the strength of which can doubtless be ob- 
tained with sufficient accuracy, for all practical 

urposes, from specimen tests. With compression 
om. the case is different, particularly if these bars 
are slender as compared with the length. No doubt 
compression members ought to have ample trans- 
verse dimensions, say length not greater than 50 
times the radius of gyration. This, however, is 
not always convenient, and one is obliged to fall 
back on the ordinary column formule, which are 
only rough approximations at best. It would 
doubtless be well, in all such cases, to test a full- 
sized member to destruction, were it not for the 
expense. Even so, an ample factor of safety should 
be allowed for, as the results obtained in testing 
slender columns are very discordant, for reasons 
into which we need not enter. But few full-sized 
specimens have been tested in this country ; Mr. 
Kirkaldy'’s machine being, we believe, the only one 
suitable for this purpose. In America, however, 


the practice is much more common, and there are 
several machines capable of exerting a pull of 300 


tons and upwards, and sufficiently long to take in 
full-sized bridge members, The largest machine in 
that country belongs to ths Phoenix Iron Company, 
and has a capacity of, we believe, 1200 tons. We 
learn from Engineering News that an eye-bar, 10 in. 
by 28 in., 50 ft. long, was recently tested on the 
machine, and the results are of interest, as this, we 
fancy, is the biggest tension test yet made. The 
bar failed under a load of 725 tons, the stress being 
27.5 tons per square inch; the elongation was 
9 ft. 6 in. ina length of 47 ft., or 20.47 per cent., 
whilst the reduction of area was 50.4 per cent. 
This result appears to be remarkably good, as the 
area of cross-section of an 8-in. specimen compar- 
able to this would only be about } in. by ,}; in., or, 
say, sty Square inch, 





SHIPPING AND SHIPBUILDING. 

No industries reflect more accurately the general 
condition of trade throughout the country, or the 
expectations regarding the future prospects, than 
shipping and shipbuilding. As a nation we depend 
on foreign countries for a large portion of our food 
supply, and perforce must induce those peoples 
abroad to accept our handiwork in exchange for 
supplies. Without entering into the interesting 
problems as to how the requirements of foreign 
nations for our products decrease, and how this 
affects our ability to maintain imports on a sound 
economical basis, it will be clear that a decrease in 
imports and exports, as shown by the records of our 
shipping trade, reflects the industrial condition of 
the country. The year 1891 saw our export trade 
at its highest point. Its course for fifteen years 
has been fairly defined, 1882 recording the crest 
of a rise to 306.6 millions sterling, from which there 
was a@ receding to 269 millions in 1886, but sub- 
sequently a recovery to 328} millions in 1890, and 
since then the decrease has been steady. Judging 
by the duration of the various curves in the past, 
we should now be again beginning the upward 
grade ; but the Board of Trade returns do not seem 
to indicate that, nor does the want of confidence in 
future probabilities experienced throughout the 
country encourage the belief in an early improve- 
ment. As to imports, they indicate just now a check 
to prosperity, for while ordinary foodstuffs do not 
show any falling off, there is a significant decrease in 
what might be termed dispensable luxuries. The im- 
portation of less raw material is a consequence of 
reduced production, and this applies very distinctly 
to textile fabrics, where one finds a decided shrinkage 
in the quantity of goods shipped when comparison is 
made between the past nine months of the current 
year and the corresponding period in two or three 
preceding years. Hardware and cutlery again show 
a decrease of one-sixth ; bar, angle, and bolt iron of 
one-third ; railroad material nearly one-third ; 
iron and steel wire of more than one-third ; cast 
and wrought iron of a fourth. Steel is in a more 
favourable position, indicating that the decrease in 
iron may be partly due to its supersession by steel. 
But there can be no question that the decreases 
tell of a large number of idle men. If a third less 
bar, &c., iron is sent, a third of the men formerly 
engaged in its production may be idle, for we have 
been referring to quantities, not to value. In con- 
sidering machinery, however, it is only possible to 
take the values, and here some allowance must be 
made for reduced prices. The decrease in all 
machinery is 1} millions on the 12 millions sterling 
sent in the first nine months of 1891. 

These facts partly explain why so many men are 
unemployed, and perhaps make it easier to appre- 





ciate the tendency to reduce prices to keep works 
in operation. But they also indicate a want of | 
employment for our merchant ships, and here also | 
reduced rates are a result. There may have been | 
some improvement in the freight market since the 
spring ; but still the condition of affairs is most 
disappointing, particularly for outward ships—a cir- | 
cumstance attributable to the decrease in exports. | 
The improvement, indeed, has been almost exclu- 
sively in homeward rates, and ships at San Francisco 
and the ports on the Oregon coast have profited most | 
largely. There is less tonnage in foreign ports, 
and fewer vessels areon their way, sothat the circum- 











stance which disheartens the manufacturer brings | vessels had been 
a slight modicum of satisfaction to the shipowner with that going two or three years ago. Prices, 
having vessels in foreign parts. Comparing steam indeed, are so low that there is reason for wonder 
rates with those obtaining at the same period last how even the material can be provided. 
year, it is found that outward rates show a decrease total is 60,000 tons more than the average of 
of about 10 per cent.; but it must be remembered | six preceding quarters, 
that a year ago rates were very low, almost, if not’ larger proportion of steam tonnage, which promises 


quite, unremunerative. Homewards there is an 
improvement which varies considerably — from 
2s. 6d. to 5s. in the case of India, Calcutta rates to 
the United Kingdom for jute being quoted 27s. 6d., 
against 20s. a year ago; but this is far short of the 
rates three or four yearsago. In other directions— 
the colonies and South America—there is not much 
improvement. Sail rates outwards show a slight im- 
provement to the Cape, San Francisco, and the East, 
but in other directions there is a marked decrease. 
The homeward sail rates do not show much change, 
except perhaps for wool from the Australian 
colonies—40s. being quoted instead of 31s. 3d.— 
and for grain from New Zealand and the Pacific ports 
of America. The rates all over do not exhibit any 
buoyancy, and certainly demand economy. The 
tendency to improvement may have something to 
do with the number of new vessels ordered during 
the past few months. But in the aggregate these 
do not indicate any material difference in the con- 
dition of the ay: Sg. trade, and the inference 
is pretty safe that there is a lack of confidence in 
the future prospects, otherwise owners would will- 
ingly avail themselves of the present low prices 
to add to their fleet. This is satisfactory, for it 
has not infrequently. happened that a probable 
improvement has been checked by premature 
building. 

According to Lloyd’s returns, the number of 
vessels in course of construction in the United 
Kingdom is 326, and these measure 616,560 tons. 
Whenthe trade was busiest, the tonnage represented 
929,611 tons, so that for every three men employed 
then—in June, 1889—there are only two engaged 
now, and that does not take cognisance of the fact 
that the number of steamers then was greater in 
proportion to the total than it is now. The tonnage 
now is about the same as at the end of the two pre- 
ceding quarters, and is greater by 46,000 tons than 
it was at the beginning of the year. When com- 
pared with October last year, however, there is a 
decrease of 62,000 tons, while in the two years ante- 
cedent to the latter date there was a very much 
larger amount of work in the yards in the kingdom. 
One has to go back three or four years to find 
totals which, while remaining so generally uniform 
as during the past nine months, have been so low. 


Vessels under Construction in the United Kingdom. 
October, 1893 .. 326 of 616,560 tons, 13.5 per ct. being sail. 
3 


July, 1893 -. 852 ,, 609,120 ,, 15 a 
April, 189 . 3854 ,, 621,668 ,, 13.9 2a 
January, 1898 .. 306 ,, 570,741 ,, 11.2 90 
October, 1892 .. 385 ,, 678,780 ,, 14 - 
July, 1892 . 447 ,, 778,462 ,, 19 i 
April, 1892 -. 493 ,, 843,078 ,, 23.2 a 
January, 1892 .. 494 ,, 792,913 ,, 25 me 


The production of new tonnage has been very con- 
siderably reduced during the nine months, which 
makes the want of improvement the more marked. 
The tonnage launched during the nine months totals 
about 597,000 ; while during the preceding years 
the average total for nine months was 900,000 tons, 
warships being excluded in both cases. And this 
suggests the remark that the number of warships 
building in private establishments is at the present 
time almost nil, whereas a year or two ago there 
was quite a fleet of Admiralty vessels. The number 
now includes nine or ten torpedo-boats, if we ex- 
clude the battleship Royal Oak, which Messrs. 
Laird, Birkenhead, have about ready for delivery. 

One satisfactory feature, perhaps the only one 
from the shipbuilder’s point of view, is the increase 























in the number of vessels in the initial stages of 
Vessels in Initial Stages of Construction. 
Percentage 
a No. Tons. Pum © | “to Total 
: Tonnage. 
January, 1892 145 299,516 80.7 37.7 
April, 1892 118 223,276 22.6 26.4 
July, 1892.. 77 128,249 24.5 15.8 
October, 1892 40 72,716 30.6 10.9 
January, 1893 75 154,869 19.2 27 
April, 1893 75 126,974 23 20.4 
July, 1893.. 64 120,768 16 19.8 
October, 1893 87 189,197 10 30.6 
construction. These number 87, and make up 


189,197 tons, or nearly a third of the total work on 
hand, a larger proportion than for several years. 
It might be en know at what rates these 

booked, and to compare the rate 


This 


Moreover, there is a 
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more work to the marine engineer. The steam 
tonnage preparing makes up 90 per cent of the 
total. 


Of the tonnage building, about three-fourths is 
for British owners, and only a fourth for foreign 
owners. This is under the average. Germany has 
ordered eight vessels, of 28,954 tons, only one being 
a ship, while Russia is credited with three steamers, 
of 10,700 tons ; Austria with four steamers, of 7376 
tons ; Spain, two steamers, of 5045 tons; France, 
four steamers, of 4473 tons. It is somewhat remark- 
able that only two ships are under order for foreign 
owners—the remainder are steamers. 

Asto the distribution of the work throughout the 
kingdom, it is interesting to note that Belfast keeps 
up its very satisfactory activity, the tonnage on 
hand —82,455 tons—being as large as it has been for 
several years. The Clyde, with all its yards, has 
barely three times this total—182,567 tons, which 
is from 20,000 to 30,000 tons less than in the pre- 
ceding quarters, although higher considerably than 
the totals last year. The average quality of the 
work, however, is not so high as one is accustomed 
to find in the Clyde district, and thus the principal 
builders are less favourably situated than their 
colleagues who confine themselves to the construc- 
tion of cargo-carrying vessels. Hartlepool and 
Whitby, with 37,259 tons, have improved on the 
total of the preceding quarter, but the state of 
affairs is not nearly so brisk as in dates antecedent 
to the spring of the current year. On the Mersey 
there is almost nothing doing, there being only 
seven vessels, of 3310 tons, in addition to two 1000- 
ton torpedo gunboats for a foreign Government. 
Middlesbrough and Stockton do not show any im- 
proving tendency, and their aggregate, 45, 252 tons, is 
still below the average of last year. On the Tyne, on 
the other hand, we have to go back to the summer 
of last year to find a more active condition of the 
industry than at present prevails, the work now on 
hand including 53 vessels, of 131,773 tons. This 
includes a ship of 2350 tons—the only one on the 
stocks in the ports of the north-east coast stretch- 
ing from the Tyne to Whitby. The tonnage in the 
Wear establishments — 85,653 tons -— shows an 
improvement on the preceding quarters of the year, 
but there is a falling-off equal to 33 per cent. on the 
average condition of the industry last year. It may, 
therefore, be said that, except at Belfast, the de- 
pression is still felt in all districts. 





THE BRUSSELS ELECTRIC RAILWAY. 

THE authorities of Brussels are seriously con- 
sidering a scheme for promoting rapid transit 
between the various sections of the city, and it is 
more than probable that they will not imitate the 
patres conscripti of New York in their procrastina- 
tion. There is ample time for mature study, but 
none for unnecessary delays, if the promoters want 
to profit by the golden opportunity that will be 
offered them by the Exhibition to be opened in the 
Belgian capital in May, 1895. Prolonged discus- 
sion as to the mode of transit to be adopted seems, 
indeed, superfluous, as the topography of the city 
indicates that an underground railway will alone 
afford the rapidity and comfort required to meet 
the pressure and claims of a numerous and active 
population. 

The Belgians are eminently imbued with the 
progressive spirit of theage. Noticing the satisfac- 
tory way in which electricity is employed for rail- 
way purposes in London, Liverpool, and Chicago, 
they, too, seem determined to use that mysterious 
and protean agent as the motive power on their 
contemplated metropolitan railway. It is true that 
the population of the city and its many suburbs is 
only 459,000; but, on the other hand, Madrid, 
with its 470,000, and even Baltimore, with only 
434,000, have deemed it advisable to authorise the 
construction of an underground electric railway. 
These recent examples go far to encourage Belgian 
capitalists to realise the aspirations of their fellow- 
citizens ; indeed, there is now every prospect that 
the work will be begun forthwith. 

Brussels is very uneven throughout, the ascent 
from the lower to the upper town being particu- 
larly rugged and steep. These hilly quarters are 
unprovided with any of the modern means of fast 
and comfortable travelling. The less forbidding 
parts have lines of surface cars, which not unfre- 
quently require the aid of two or three additional 
horses to carry them over the rougher parts of the 
road. All these difficulties will, it is hoped, be 
obviated by the new scheme, 





The proposed railway is to form a double belt 
round the city, the length of each circuit being 
four miles very nearly. The ‘‘up” and ‘‘down” 
trains will run in separate tunnels, so as to mini- 
mise the danger of collisions, and also facilitate 
ventilation. These tunnels will have a cast-iron 
lining 10 ft. in diameter, and will be superposed or 
arranged side by side according to circumstances. 

The stations will be sixteen in number, distri- 
buted along the circuit according to the wants of 
the suburban districts. As the surface is very un- 
dulatory, the depths of the stations will be very 
various. At the Porte de Namurand Place Royale, 
the tunnel will be 168 ft. below the street ; at the 
Place de la Bourse it will be 93 ft.; whilst at the 
Place St. Josse it will be only 49 ft. This last is 
the minimum depth. 

During the busiest hours of the day, eight trains, 
capable of seating sixty persons each, will follow 
one another round the urban circle. As the speed 
will be about 20 miles an hour, passengers will not 
have to wait at any station more than 2 or 2 
minutes for a train. They will go down to the 
platform or ascend to the surface either by ‘‘ lifts” 
or by convenient staircases. In accordance with 
the advice of Messrs. Alexander Penney and Co., 
of London, it is probable that the American system 
of electric ‘‘elevators” will be adopted. ese 
lifts, as well as the stations, waiting-rooms, and 
trains, will be lit up by electric light. It is also 
proposed to use the same agent for all heating pur- 
poses. The central station will be near the Gare 
du Luxembourg, and will besupplied with the most 
approved fittings and appliances ; nothing will be 
left undone to make it a model station of its kind. 

The Belgian syndicate have been well advised in 
their enterprise by Mr. Alphonse Miillender, who, 
before preparing his outline of the scheme, visited 
the electric railways of England and America. 
They have also secured the services of Mr. J. H. 
Greathead, who was so intimately connected with 
the London and Liverpool electric railways. The 
syndicate have appointed Messrs. Alexander Penney 
and Co. their agents in London. 





NEW SOUTH WALES. RAILWAYS. 

TuE decided check to the progress of the Australian 
colonies, owing to the financial crisis, and its re- 
sultant depression in trade, is reflected in the report 
of the Railway Commissioners of New South Wales 
for the year ended in June last ; but while there has 
been a largedecrease, particularly inthe goods trafiic, 
and consequently in the receipts, the expenses 
show a greater decrease in proportion to revenue, so 
that the net earnings do not indicate the same large 
falling off. In adversity, therefore, the success of 
the new régime is as assured as in the recent pro- 
sperity, for, notwithstanding this trade depression, 
the return to capital is only fractionally less than 
in previous years, and considerably greater even 
than in the most favourable years prior to the Com- 
mission being appointed. The improved financial re- 
sult is due in large measure to economy in manage- 
ment, whereby the ratio of expenses to gross receipts 
has decreased from 66.69 per cent. in the last year of 
the old management to 59.39 per cent. this year. 
But for this economy, the same progress could not 
have been made in the extension of the railway 
system into districts where the land remains un- 
cultivated. In the past two or three years about 
440 miles have been added to the system in the 
colony, for while the total is now returned officially 
as 2351 miles, it will be increased to 2453 miles 
before the close of the year by the completion of 
other branch lines. Many of these lines are 
worked at a loss, which, however, is only apparent, 
for they must ultimately tend to the development of 
the country. A list is given in the report showing 
that in the case of some dozen lines, extending to 
975 miles, the result on the year’s working has been 
a loss of 318,269/., a burden met by more pro- 
sperous lines. This occurs on most extensive 
systems, but here the popular element of govern- 
ment is involved, and as each department always 
wishes to prove its efliciency to the public, the 
Railway Commissioners seek redress. They plead, 
and very properly too, forthe rewards of betterment, 
and certainly the difficulties are not great, for it is 
easy to appreciate the enhanced value which a farm 
gains by a railway being constructed in the dis- 
trict for the convenient and cheap transit of the 
produce to market. The Commissioners urge that 
part of the proceeds of the Crown lands, enhanced 
in value by the construction of railway lines, should 





be devoted to providing moneys for the construc- 
tion of such lines, a proceeding which is only fair 
to those paying on the lines which balance the loss 
of new railways. In such a way, with mutual 
assistance between land and railway, the develop- 
ment of the country would probably be more 
rapid, particularly if another recommendation of 
the Commissioners were adopted—the construction 
of light pioneer lines on the standard gauge in the 
pastoral districts where traffic was not expected to 
be heavy for a period. 

As it is, the Commissioners have to provide a 
reasonable return on a capital outlay of 34.65 
millions. In five years it has increased by seven 
millions, although debentures of the value of 1.2 
millions have been finally paid off. The making of 
the necessary profit is a matter of difficulty, with 
frequent demands for reductions in freights, and 
the construction of lines in agricultural districts 
not sufficiently occupied to provide remunerative 
traffic. These demands are supported by the un- 
answerable argument that the railways, although 
involving loss in early years, will ultimately pay, 
by reason of the development of the country. 
That the return to the total capital should nearly 
equal that earned by the railways in the United 
Kingdom—3.48 per cent. against 3.85 per cent.—is 
specially creditable. In the colony the percentage 
of expenses to gross revenue is 59.39 ; in the United 
Kingdom last year it was 56 percent. There has 
been a steady decrease in the colony, which is 
particularly marked for the past year, for in pre- 
ceding years it was over 614 per cent., and as 
recently as 1888 it was 66.69 per cent. Since then 
there has been a considerable addition to traffic, 
although, as we have indicated, the depression of 
the past year is manifest. While about the same 
number of passengers were carried, the receipts 
have fallen off. There were 16.8 million passenger 
journeys, and each passenger travelled on an average 
5} miles, paying per mile .63d., rather less-than 
in the previous year. The number of passengers 
then was greater. The gross receipts are now less 
by 74,000/., the total being 1.11 millions. In five 
years there has not been much difference either in 
the length of average journey or in the fare, so 
that the addition to the number of long-distance 
mea has been compensated by a multiplication 
of local trips. This accounts for the increase from 
12} to 16? million passenger journeys, including 
season ticket holders. 

The receipts from goods and mineral traffic total 
1.8 millions, which, although less than the top-level 
aggregate reached last year, is still above all pre- 
ceding periods, and this notwithstanding that the 
tonnage of goods dealt with is much less than 
in the three preceding years. This may be ac- 
counted for by the system of conveying stamped 
parcels by nger train, introduced last year for 
the first time, but it is not clear whether the 
receipts from this source are included in the goods 
receipts. The aggregate ton mileage is rather less 
than in the ont. year, being 238} millions, but 
for several of the principal items of traffic there is a 
steady addition to the length of haul. The average 
rate earned per ton per mile was 1.63d., the 
same as in the previous year. The rates for most 
of the staple products are less, and the Railway 
Commission has recently reduced the rates of 
freight for agricultural produce—a proceeding 
which must materially stimulate the development 
of remote districts of the colony. These rates, 
indeed, are now considerably lower than in the ad- 
joining colonies, and when 300 miles is passed the 
rates advance only by about 1s. per ton per 100 
miles. In ten years the amount of grain moved 
has trebled, to 184,275 tons ; hay, straw, and chaff 
has doubled, to 70,362 tons ; wool has also nearly 
doubled, to 114,623 tons; and live stock has more 
than doubled, to 146,390 tons. Reductions in rates 
not only tend to an increase in traffic, but to a 
lengthening of the average haul, which would indi- 
cate an increase in the area of production. Not- 
withstanding reduced freight charges, the earnings 
for goods traffic have increased in recent years in 
greater ratio than the tonnage. In 1889, for in- 
stance—the first year of the Commission—the ton- 
nage moved was nearly 33 million tons, and is now 
32 millions; while the earnings have increased 
from 1} to 1.8 millions sterling. The increase in 
mileage indicated by these figures is particularly 
satisfactory in the case of some agricultural pro- 
ducts, on which the advancement of the colony so 
largely depends ; still, there is every probability 
that with the reduction in rates now in force 
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there will be a greater extension of the average 
haul. Given ready and cheap transit to the 
markets or seaboard, the immense tracts of land 
in the interior will be more profitably worked, 
and the resources and natural wealth of the 
colony immensely developed. The average haul 
of each ton of wool has increased in ten years from 
227 to 282 miles; of live stock from 194 to 220 

miles ; and of hay, straw, and chaff from 77 to 145: 
miles. The improvement is most pronounce 

where, as in the last instance, rates have been 
reduced, although in the case of grain and flour a 
reduction from 1.02d. to .78d. per ton per mile has 
no‘ resulted in any increase in the average haul. 
The rates for coal have been reduced from 1.194. 
to .73d. per ton per mile, while the average haul is 
but 17.37 miles per ton. Coal makes 58.63 per 
cent. of the total tonnage of traffic. The most 
extensively worked coalfields in the colony, how- 
ever, are in the vicinity of the ports, notably New- 
castle, and considerably more than three-fourths 
of mineral dealt with by the railway is exported. 
In all, 2.3 million tons were passed over the 
lines, of which about one-half was exported to 
other Australian colonies, and 655,837 tons to 
foreign countries, the United States, curiously 
enough, taking one-third of this latter total. 

In considering the debit side of the returns, the 
means adopted to lessen the ratio of expenses to 
revenue invite consideration. In former years the 
necessity of improving the permanent way burdened 
the expenses, and even now maintenance is a costly 
item. In five years 322 miles have been relaid, as 
compared with 162 in the preceding ten years. 
The traflic expenses, including wages, are less, and 
it is only fair to note that the great majority of 
reductions have been in the case of salaried officials 
—stationmasters, &c. Indeed, minimum wages 
have usually been increased. But the important 
reductions are in the locomotive and carriage and 
wagon charges. The expenses total 1,738,516/., 
about 180,000/. less than in the preceding year, 
and 100,000/. less than 1891, when the volume of 
traflic was about the same. Although all items 
show a decrease, except maintenance of way, loco- 
motive power contributes most, the decrease on 
the year being over 100,000/. This result has been 
brought about by economies in expenditure in the 
mechanical department, but largely also by a de- 
crease in the train mileage, due to the employment 
of more powerful engines. Several new American 
locomotives have been at work throughout the 
year, hauling loads of live-stock and goods in single 
trains. ‘* For such loads,” the chief mechanical 
engineer, Mr. W. Thow, states, ‘‘two engines had to 
be employed previous to their introduction, and con- 
sequently their influence in the reduction of train 
and unprofitable engine mileage has been very 
substantially felt.” But lest this be assumed as 
another indication of the preference of American 
engines, it may be added that during the year 
twenty-six English express engines were placed 
in service. The passenger mileage has increased 
from 92.6 to 95.9 millions, but the goods 
ton mileage has decreased from 240.8 to 238} 
millions. The one in some measure balances the 
other ; but the train mileage has decreased from 
8.35 to 7.5 millions, The passenger train mileage 
is not given separately from the goods train mileage, 
so that it is not possible to arrive definitely at the 
relation between the train mileage and the goods 
ton mileage. But it may be of general interest 
to state that the passenger mileage is this year 12.7 
times the total train mileage, against 11 times last 
year ; while the goods ton mileage is this year 31.8 
times the total train mileage, against 28.8 times 
last year. This certainly indicates heavier and 
longer trains. The result is an increase in the 
earnings pe train-mile, notwithstanding the de- 
crease in the aggregate receipts, without any increase 
in the expenses, and consequently a gratifying net 
return. 


__Results per Train Mile, 





-—— 1898. 1888, 

a _—— 
« : . d, . si | «ed 
ross earnings $. os 5 61 
Expenses .. ee oe | 4@ t 47 4 7 
Net profit ee » 88 2103 | 2 3 





The general result is that the decrease in the 
revenue has not affected the net profit in the same 
ratio, the decrease in the latter being but 5000/., 
while in the former it was 180,000/. In other 
words, for an expenditure of only 200,000I. 





more than in 1888, the railways this year earned 
630,0001. more, and thus show 425,000/. more profit 
for the year; and this notwithstanding cheaper 
rates, and a more liberal expenditure on permanent 
way and stock. 





BRITISH COLONIES AT CHICAGO. 
VII.—New Sours Wates—concluded. 

WE will complete our somewhat extended review 
of the exhibits made by New South Wales at the 
Columbian Exposition, with a brief notice of the 
two departments which still remain for considera- 
tion—those of Agriculture and of Horticulture. 
Before doing this, however, we will return to the 
Forestry Building, to which reference has already 
been made, and which is certainly one of the most 
impressive exhibits in the rich and varied section 
of New South Wales. The colony possesses a 
special claim to the gratitude of the Exposition 
authorities in connection with this building. New 
South Wales was the first among foreign exhibitors to 
commence installing (even before the workmen 
who had taken possession of the building for the 
modelling of the beautiful figures now adorning the 
buildings of the White City, had completed their 
work). Consequently, New South Wales really led 
the way as to the mode of installing the exhibits. 
Nowhere throughout the building can there be 
found such magnificent planks of hardwoods suit- 
able for house finishings or furniture ; these beauti- 
ful planks, some of them exceeding 4 ft. in width, 
have been carefully planed and prepared for polish- 
ing, great care being displayed in the assortment 
of colours of the timbers when erected, in order to 
give a striking effect, as, for instance, a deep red 
plank of rosewood being placed next to a deep 
golden-coloured beech plank, and then, again, a 
plank of red bean alongside a plank of moun- 
tain ash of a creamy white colour, and the edges 
where the two planks join being covered by a 
pilaster of bright honeysuckle from 3 in. to 
10 in. wide, just sufficient to cover the irregular 
rough edges of the two planks, and thereby forming 
a panel. This polished wall of variously coloured 
woods stands over 10 ft. high, and completely walls 
in the space allotted to New South Wales. On the 
top of this wall of planks isa capping mould, and a 
facia made out of colonial pine, which is a bright 
yellowish colour, and fittingly sets off the various 
colours of the planks forming the wall. All around 
the walls or limit of the court is fixed the light blue 
flag of New South Wales, now so well known 
throughout the whole Exposition, as it floats over 
the colony’s exhibits in twelve or thirteen build- 
ings. Inside this walled court are displayed im- 
mense flitches of cedar and planks of some ninety- 
two different and distinct hardwoods, all valuable 
as timbers for house fittings and furniture ; 
here also are shown the tanning barks so well and 
widely known for their tannic properties. Here 
also are wheelwrights’ materials, such as spokes, 
felloes, and hubs, shafts and ox-yokes. There are 
also wood paving blocks as used in the streets of 
Sydney and other large cities and towns of Aus- 
tralia; also barks, gums, and resins. There isa 
very beautiful stand of arms in the shape of a 
dozen gunstocks, made from various hardwoods 
of the colony, which are most artistically prepared, 
and fixed in a frame made of rosewood and moun- 
tain ash, all highly polished. The court is still 
more artistically decorated by having carefully 
mounted specimens of herbarium representations 
on painted panels, and the barks are also mounted 
on boards and very artistically hung throughout 
the court, interspersed as they are with large 
and highly finished photographs of some big trees, 
some sawmill scenes, and a view of the Sydney 
Post Office, with the street paving being shown in 
course of construction. In the court there is also 
a very valuable seed collection, and a good supply 
of catalogues and useful literature pertaining to 
timbers and the strains they can bear, Amongst 


.| other items of timber wealth is a display of rail- 


road ties of ironbark and red gum ; this timber is 
also shown polished alongside the rough-hewn 
sleepers. The forest oak shingles as used to 
cover the buildings outside the city are also 
shown ; these shingles are known to be good after 
doing duty for over forty years. The commercial 
lesson which this exhibit teaches is not easily for- 
gotten, and must eventually result in a trade with 
New South Wales, and make the hearts of many 
lumbermen rejoice when the exports of this forest 
wealth take the place destined forthem. One special 





feature in this NewSouth Wales exhibit is a cedar log 
section which has quite an ancient history. This 
section is very much reduced in size on account of 
having had a fence slab cut off it, nearly 1 ft. thick, 
to take off the weather-worn appearance after a 
sojourn of over twenty years at the stump where it 
was felled ; this great lump of cedar was too heavy 
and awkward to handle by the log cutters who got 
it, and so was abandoned, floods burying it with 
mud and débris only for the wind to blow off the 
sand and mud, and expose it to all the piercing 
heat of an Australian summer, then again the rains 
and floods of winter ; but the Committee on Forestry 
of the World’s Fair Commission in Sydney having 
had this instance of large timber brought under 
their notice, made arrangements to have the sample 
brought to Sydney, and a slab taken off it to show 
how wonderfully it stands the ravages of time and 
change of temperature, and it will repay the lover 
of forestry to take some time to closely examine 
this block of red cedar ; it is located at the south 
end of the building, near the west side. It is 
worthy of mention that the whole exhibit was pre- 
pared where it now stands from the rough sawn 
lank. 

r In Agriculture—Department A—the exhibit of 
New South Wales is of a very high character, despite 
the fact that the majority of objects shown are 
different grades of wool. Asa wheat-growing country 
the colony has established its reputation at Chicago. 
There are, however, only seventeen exhibitors, 
swelled by fifteen separate exhibits made by the 
Commissioners for New South Wales, representing 
wheat crops from different parts of the colony. 

The yield per acre varies from 20 to 43 bushels ; 
the weight per bushel from 62 lb. to 68 lb. ; the 
seed planted per acre is about 50 1b. ; and the price 
at nearest market ranges from 4s. to 5s. per bushel. 
Of other cereals there are a number of exhibitors. 
The Department of Agriculture makes a very fine dis- 
play of the species of New South Wales grasses, This 
collection explains the facility with which stock can 
be maintained in New South Wales, most of the fifty 
varieties shown, growing luxuriantly and affording 
forage for animals. In addition, the same depart- 
ment exhibits twenty-seven varieties of forage 
plants other than grasses ; most of these are bush, 
thriving in situations where, on account of drought 
or for some other reason, grass does not grow. 
Some of the varieties of salt bush have remarkable 
medicinal properties. 

Of flour, decorticated grain, &c., there are sufli- 
cient exhibits to show that New South Wales does 
not lack for efficient milling establishments. The 
exhibits of the sugar-cane industry are not nume- 
rous, and probably suggest possibilities rather than 
an actual industry ; the varieties of cane shown 
come from Fiji and Mauritius stock. The Commis- 
sioners exhibit samples of sorghum, which appears 
to grow freely ; the specimen shown weighs 473 lb. 
per bushel. Judging from exhibits, bee-keepers 
in New South Wales follow a profitable and not 
difficult industry ; with hives yielding as much as 
170 lb. of honey, that realises from 4d. to 6d. a 
pound, there must be plenty of inducement to sup- 
port the various bee-keepers’ associations in the 
colony. The Italian variety of bee appears to give 
the best results. It is somewhat interesting to note 
that the collecting grounds are carefully observed, 
and are recorded in the catalogue, and that the 
quantities vary greatly with the vegetation, as will 
be seen from the following list: 


Yield per hive, 170 lb.; plants from which honey 
was produced, yellow and white box. 

Yield per hive, 160 lb.; plants from which honey 
was produced, apple tree and ‘‘ yellow jacket.” 

Yield per hive, 150 lb.; plants from which honey 
was produced, ironbark and spotted gun. 

Yield per hive, 100 1b.; plants from which honey 
was produced, lucerne and ironbark. 


Passing over the handful of exhibitors in the 
groups devoted to miscellaneous farm products, 
preserved food, and the dairy, we come to the 
tobacco exhibits. The conditions of climate are in 
many districts of the colony eminently suitable 
for this branch of agriculture, and so long ago as 
1822 tobacco was successfully cultivated. In 1842 
nearly 5000 acres were devoted to tobacco growth, 
and the leaf realised as high a price as 8d. per 
pound. The industry, however, fell into the hands 
of the Chinese, prices were diminished, and dairy 
farming was found more profitable. To-day only 
about 800 acres are used for tobacco, but there is a 
tendency to develop an industry which, under 
favourable conditions, could no doubt be made pro- 
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fitable. Of exhibitors of wool there are more than 
400, divided into sub-classes as follows : 


Exhibitors. 
I, Pure bred fine wools (Merino) 119 
II. oe middle wools we aa 42 
Tit. oa long es cag es 12 
IV. Allcrossbred wools_ ... ise See 52 
V. Fleece wool _.... ot ie ad 25 
VI. Woolin bale... ae a we 192 


To every exhibit are attached particulars of the 
animal from which it was taken, such as age, breed, 
and sex, the nature of the locality, kind of food, 
&c. These exhibits cover a vast range of country 
—indeed, almost every district is represented and 
classified as follows : 

1. Wool district of Bathhurst, including 3 sub-districts, 
and counting 2,979,550 sheep. 

2. Wool district of Bogan, including 1 sub-district, 
and counting 1,709,055 sheep. 

3. Wool district of Castlereagh, including 2 sub- 
districts, and counting 4,076,196 sheep. 

4. Wool district of Lower Darling, including 1 sub- 
district, and counting 631,176 sheep. 

5. Wool district of Upper Darling, including 2 sub- 
districts, and counting 4,808,672 sheep. 

6. Wool district of Western Darling, including 3 sub- 
districts, and counting 4,745,382 sheep. 

7. Wool district of Goulburn, including 3 sub-districts, 
and counting 641,428 sheep. 

8. Wool district of Gwydir, including 2 sub-districts, 
and counting 2,856,598 sheep. . 

9. Wool district of Hunter River, including 4 sub- 
districts, and counting 4,055,365 sheep. 

10. Wool district of Lachlan, tatudhng 3 sub-districts, 
and counting 5,452,571 sheep. 

11, Wool district of Liverpool Plains, including 2 sub- 
districts, and counting 4,055,365 sheep. 

12. Wool district of Monaro, including 2 sub-districts, 
and counting 1,439,841 sheep. 

13. Wool district of Mudgee, including 2 sub-districts, 
and counting 1,181,944 sheep. 

14. Wool district of Ramoi, including 3 sub-districts, 
and counting 3,909,830 sheep. 

15. Wool district of New England, including 3 sub- 
districts, and counting 2,581,642 sheep. 

16. Wool district of Upper Murrumbidgee, including 
4 sub-districts, and counting 5,099,381 sheep. 

17. Wool district of Western Rivernia, including 3 sub- 
districts, and counting 3,269,946 sheep. 

18. Wool district of Rivernia, including 3 sub-districts, 
and counting 5,231,146 sheep. 

19. Wool district of Southern Rivernia, including 4 
sub-districts, and counting 4,101,115 sheep. 


In all, nineteen districts have contributed to the 
Exposition, and these represent a wealth of more 
than 60 millions of sheep. 

The inhabitants of New South Wales evidently 
possess much confidence in the future possibilities 
of the colony in the production of wine. A glance 
at the great and varied display made at Chicago 
shows that at the present time the industry is of 
no small proportions. There are more than 500 
exhibits of wine and alcohol, representing the 
majority of the vineyards in the New South Wales 
wine districts. For the most part each exhibit 
consists of some half-a-dozen bottles, and particulars 
of the vintage it represents. Collectively these 
make an imposing display, and represent an annual 
produce of half-a-million gallons. The reproduc- 
tion of the information about one exhibit will 
suffice as a sample of all. Thus: ‘‘ Name of 
wine, Porphyry; vineyard, Porphyry, Williams 
River; extent, 25 acres; area planted with the 
grape from which this wine is made, 19 acres; 
quantity exhibited, six bottles each of vintages 
1885 and 1889; quantity in stock, 27,000 gallons 
of these and other vintages; vine, Reisling, 
planted 1863, 1870, 1871, and 1883; quantity pro- 
duced annually, about 6000 gallons ; cost of culti- 
vation, about 8/. an acre; colour, white; price, 
20s. per dozen; character, light, dry; strength, 
about 18 per cent.; soil, alluvial, clay subsoil ; 
trained to espalier stakes.” In the same Depart- 
ment of Horticulture the Commissioners for New 
South Wales make a fine display of dried fruit, 
and the same body have also contributed a number 
of ferns and other plants which are conspicuous for 
their beauty, in the Horticultural Building. 

In treating of the New South Wales section, we 
have to some extent travelled outside our ordinary 
scope, but without doing so we should have failed 
in rendering justice to the admirable efforts of the 
colony. We trust we have succeeded in giving 
some clear idea of all that it has done ; perhaps 
the annexed comparison between the work done 
by this remote colony and by ourselves at the 
Columbian Exposition is more significant. 

In both cases the Fine Arts Section (remarkably 
good in the case of Great Britain) is omitted as 
coming outside commercial exhibits. The number 





of exhibitors from New South Wales are more than 
double those from Great Britain, while the objects 
exhibited number many thousands. 


Number of Exhibitors. 
Department. New South Great 
Wales. Britain. 

A. Agriculture ... a ae 75 
B. Horticulture... ie 282 19 
D. Fisheries... pa 19 6 
E. Mining dee ws > EE 38 
F. Machinery ... od 9 59 
G. Transportation... 19 79 
H. Manufactures ae 43 192 
J. Electricity ... ae —_ 8 
L. Liberal Arts... wt See 98 
M. Ethnology ... a 33 2 
N. Forestry... ot 22 _ 


In conclusion, a word should be said as to the 
admirable work done by the New South Wales 
Commissioners, and especially as to that of the Hon. 
A. Renwick, the executive commissioner, under 
whose direction, the part taken by the colony at 
the Columbian Exposition has produced a result 
that may well serve as a model to be followed by 
all countries that may hereafter participate in 
International Exhibitions. 





NOTES. 
Important Exectric INSTALLATION. 

AN important electric installation at Boxholm is 
approaching its completion. The works erected in 
1886 having proved inadequate, and there often 
being a want of water, it was decided to go in for 
a new electric power transmission installation, 
coupled with a light station, and for that purpose 
to utilise the lowest of the waterfalls, which had 
not been used for several years. The fall is not 
perpendicular, but has an extension of about 500 ft. 
In order to use the full height of the fall, it became 
necessary to build a canal along the stream, pro- 
ceeding from the foot of the fall to the dam in 
front of the buildings, and the depth of which cor- 
responds with the depth of water at the bottom of 
the fall. In this manner a fall of 20 ft. was 
obtained, whilst it would otherwise not have been 
more than about half. In order to keep the water 
of the river apart from that in the canal, a wall 
about 420 ft. long had to be built. The water is 
conveyed to five turbines, each of 50 horse-power. 
The turbines and transmissions are on the ground 


floor, whilst the dynamos, &c., are placed on the| J 


first floor. Two dynamos, each of 225 ampéres and 
110 volts, feed the electric light installation, and 
another dynamo of 60 ampéres and 220 volts sup- 
plies the requisite current to the electric railway. 
There will, in addition to these, be installed two 
good-sized alternate-current dynamos, besides a 


smaller similar dynamo for transmission of power | 8 


to the works. 


Economy 1x Track Work. 

The report on economy of track work, recently 
issued by a committee appointed by the American 
Roadmasters’ Association, is of interest, as setting 
forth modern American ideas on the subject. Ac- 
cording to the report, curves should be easy, tran- 
sitions being employed with all curves quicker than 
2 deg. The road-bed should be wide enough to 
secure proper drainage in the cuttings, and to 
insure stability in the embankments. The latter 
should be built in layers, and the slopes should be 
sufficient to prevent caving or sliding. The depth 
of the ballast should not be less than6in. The spaces 
between the sleepers should be equal to the width of 
the sleeper, provided that this is not less than 
10 in. Since the cost of putting the sleepers in 
place is from 10 to 50 per cent. of the first cost of 
the same, long-lived sleepers are economical. When 
removed from the track, such sleepers should be 
carefully inspected before being burned or other- 
wise disposed of. The life of the sleepers would be 
increased by the use of better fastenings, as the use 
of spikes is prejudicial tothe sleeper. The use of 
from four to five braces per rail on the outside of 
sharp curves reduces the cost of maintenance 5 to 
15 percent. Where possible, joint sleepers should 
be 6 in. to 12 in. longer than the others, so as to 
make up for the weakness of the joint. About 
once a year the whole track should be surfaced, 
lined, and gauged. In this general surfacing the 
track should beraised justenough for securetamping ; 
this will average 4 in. to ? in. for ordinary ballast, 
and about 1 in. for sand. 


Tue Russtan Navy. 
Neither money nor energy is being spared in en- 
larging the Russian fleet, and the Russian shipbuild- 











ing industry has made vast strides of late years. 
Both the Imperial dockyards on the Neva, and the 
large private shipbuilding establishments, have 
been materially extended, and it is now quite the 
exception that large Russian men-of-war are built 
outside the country. The last large warship 
which has been built abroad is the Admiral Kornileff, 
built at St. Nazaire. Nowadays only torpedo- 
boats and smaller ships are, as a rule, built 
abroad, and everything is done to help on the 
Russian industry. The Baltic fleet is the largest, 
and comprises five battleships of the first class, 
eight armoured cruisers, seven ships intended for 
the defence of the coast, twelve monitors, three 
armoured gunboats, fourteen cruisers, five torpedo 
cruisers, thirty-one seagoing and thirty other 
torpedo-boats. The bulk of these vessels, except 
the torpedo-boats, are certainly more or less 
old, but many of them are quite service- 
able, and new excellent ships are steadily 
being added, so the Baltic fleet will ere long 
become very powerful. At present there are in 
course of construction three ironclads of 10,500 
tons, two of 8000 tons, and two armoured cruisers 
of 11,000 and 12,000 tons. Several of these are 
already far advanced. In the Black Sea, Sebastopol 
has grown into a most important Government 
shipbuilding place. The Black Sea fleet comprises 
five first-class battleships, of which the oldest was 
launched only seven years ago, one cruiser, three 
torpedo cruisers, six gunboats, fourteen seagoing 
and seven other torpedo-boats. This fleet can be 
further reinforced by the ships of the volunteer fleet, 
which were built by money raised by a national 
subscription, and which are being maintained by 
the Government. These cruisers have the monopoly 
of transport of Government material, &c., between 
Russia and Vladivostock ; their captains are naval 
officers. The Siberian fleet, stationed at Vladi- 
vostock, comprises some smaller warships and tor- 
pedo-boats, and on the Caspian Sea there are also 
some smaller warships. 


CoaL AND IRON IN FRANCE. 


The production of coal in France in the first half 
of this year was 12,807,297 tons, as compared with 
12,864,754 tons in the corresponding period of 
1892, showing a decrease of 57,457 tons this year. 
Lignites were also raised in the first half of this 
ear to the extent of 232,347 tons, as compared 
with 243,458 tons in the corresponding period of 
1892, showing a decrease of 11,111 tons this year. 
The extraction of coal in the basin of the Nord and 
the Pas de Calais in the first half of this year 
amounted to 7,207,767 tons. The Loire ranked 
second, with a production of 1,737,646 tons ; Bur- 
undy and the Nivernais third, with a production 
of 971,858 tons ; and the Gard fourth, with a pro- 
duction of 970,780 tons. There was then a rather 
abrupt drop, the output of the Tarne and the 
Aveyron in the first half of this year having been 
710,781 tons, and that of the Bourbonnais, 577,739 
tons. The production of each of the other French 
basins in the first half of this year was less than 
200,000 tons. The production of pig in France to 
June 30 this year was 1,005,360 tons, as compared 
with 1,017,062 tons in the corresponding period of 
1892, showing a reduction of 11,702 tons this year. 
The production of refining pig in France in the six 
months ending June 30 was 762,859 tons, as com- 
pared with 826,953 tons in the corresponding six 
months of 1892, showing a falling off uf 64,094 tons 
this year. On the other hand, the production of 
casting pig in the first half of this year was 242,501 
tons, as compared with 190,109 tons in the corre- 
sponding period of 1892, showing an increase of 
52,392 tons this year. The Meurthe-et-Moselle 
produced 596,612 tons of pig in the first half of 
this year, or more than half the whole production 
of France in the same period. The Nord ranked 
second, with a production of 114,880 tons. The 
production of iron in France in the first half of this 
year was 414,407 tons, as compared with 423,965 
tons in the corresponding period of 1892. The 
production of iron rails in France in the first half 
of this year was 485 tons; of miscellaneous rolled 
iron, 357,618 tons; and of plates, 56,304 tons. 
The corresponding production in the corresponding 

riod of 1892 was: Iron rails, 244 tons; miscel- 
sd rolled iron, 361,673 tons; and plates, 
62,048 tons. The Nord ranked first, with a pro- 
duction of 161,635 tons. The quantity of steel 
made in France in the first half of this year was 
329,961 tons, as compared with 331,939 tons in the 
corresponding period of 1892. Steel rails were 
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‘made in France in the first half of this year to the 
extent of 117,804 tons ; miscellaneous rolled iron 
to the extent of 153,892 tons; and plates to the 
extent of 58,205 tons. The corresponding produc- 
tion in the corresponding period of 1892 was : Steel 
rails, 119,319 tons; miscellaneous rolled iron, 
153,313 tons ; and plates, 59,307 tons. The Nord 
ranked first with a steel production of 54,962 tons 
in the first half of this year; the Meurthe-et- 
Moselle came second, with a production of 34,749 
tons; and the Pas de Calais third, with a production 
of 30,398 tons. 


LITERATURE. 


4 
Text-Book of Petrology. By F.H. Hatcu. London: Swan 
Sonnenschein and Co. 1892. 

THe remarkable aid afforded by the microscope in 
the study of the rocks composing the earth’s crust 
has been the means of creating a demand for 
students’ manuals treating the subject of petrology 
from this point of view. The present work of 216 
pages deals solely with the igneous rocks, and has 
already reached its second edition, so that the 
author has had an opportunity to revise the book ; 
this he informs us he has done, and at the same 
time he has somewhat enlarged its scope. 

The method upon which the work was based in 
the first instance was that in Von Lasaulx’s ‘‘ Kin- 
leitung in die Petrographie,”’ but this has been 
somewhat departed from, and the author follows 
on lines that will be recognised as being similar to 
those adopted by Professor Judd. 

The coarser structure of igneous rocks is first 
dealt with, and this is followed by a description of 
the finer general structure as seen in the micro- 
scope. The more important rock-forming minerals 
are then treated in a detailed way, and their 
chemical composition, mineralogical form, and opti- 
cal properties very carefully noted, and much pro- 
minence is given to the characteristics by which they 
can be identified in the sections as examined under 
the microscope, whilst excellent woodcuts are given 
where needed, so as to illustrate the various struc- 
tures and cleavages upon which the successful 
identification of minerals by this means depends. 
With reference to the rocks themselves, the author 
adopts the classification based upon their ultimate 
chemical composition, and the degree to which 
crystallisation has been developed in each. This, 
without doubt, is the most ist woe one that has 
been attempted, the rocks being arranged as acid, 
intermediate, basic, and ultra-basic, according to 
the silica contents. The granites are treated at 
considerable length, as is befitting their import- 
ance, and throughout this part of the work clear 
illustrations are given of actual rock sections, with 
the various minerals indicated by suitable lettering, 
whilst lists are given of the localities in the United 
Kingdom where examples of each class of rock may 
be found, and sketch maps appended of the more 
important districts. There only appears to be one 
omission throughout the book, and that is an 
absence of any indication as to the scale of the 
illustrations, which, however, in most cases appear 
to be uniform. A couple of pages on the best 
powers to employ upon this kind of work, and a 
few general hints to the solitary student, would be 
an improvement, though for class work such in- 
formation is better given by the demonstrator him- 
self. The book is written in a useful though brief 
technical style, and by its aid the student possessing 
a suitable microscope and slides ought to meet with 
no difficulty in making very considerable progress 
in this interesting branch of geology. Engineers, 
moreover, will find it an excellent book of reference, 
although this has evidently not been the special 
object of the author, so that a few notes as to the 
respective durability of rock masses, as proved iu 
various districts are needed to make the book more 
completein this respect. The workcontains frequent 
reference to authorities, and is a!together useful to 
teacher and student alike, as well as to those whose 
time is valuable, but who need scmetimes to refer 
to geological data. 
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STEAM TRIALS OF THE SPANISH CRUISER 
‘““INFANTA MARIA TERESA.” 

Tur new Spanish cruiser Infanta Maria Teresa, 
built and engined at the Astilleros del Nervion, and 
fully described in our issue of September 15 (page 339), 
went on her official forced-draught trials on Saturday 
last, when the somewhat onerous requirements of the 
contract were met. A full supply of steam was to 
be maintained at 145 lb, per square inch with an air 

ressure of 1.5 in., and the speed of the vessel was to 

20 knots, the mean draught being 21 ft. 6in., and 
the displacement 6890 tons. 

To determine the speed of the vessel under these 
conditions, the following measures were taken: A 
measured distance, 1.412 knot, was run over four times, 
twice in one and twice in the opposite direction, and 
the mean number of revolutions corresponding to a 
nautical mile ascertained, After that the sea run for 
nearly two hours was made, still under forced draught. 
At the termination of the sea trial the runs over the 
measured distance were repeated. The average of the 
number of revolutions ascertained during the runs 
over the measured distance served as the divisor 
to ascertain the speed in nautical miles attained 
by the ship during the two hours’ run at sea. The 
penalty for each complete tenth of a mile per hour 
under the 20 knots was 26,666 pesetas. The speed, 
however, it was found after the trial, worked out 
at 20.25 knots for the 4$ hours during which the 
vessel was out on Saturday. The weather was fine, 
but there wasa heavy Atlantic swell, and the currents 
at the entrance to the harbour of Ferrol, where the 
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measured distance is situated tended to reduce speed, 


owing to the difficulty of maintaining a straight course. 
The following are the results as cabled to us ; and with 
them we give the results of the natural draught trial 
already described in a previous issue (page 361 ante). 
Natural Forced 
Draught. Draught. 
18.5 20.25 


Mean speed (knots) ... 
Indicated horse-power, star- 
board... ses oss. tom.» CD 6857 
Indicated horse-power, port 4872 6901 
< a total 9558 13,758 
Revolutions starboard 105 118 
* gent ce 106 118 
Vacuum starboard ... 274 274 
ves port... eae 274 28 
Steam pressure (Ib.) ... 145 145 
Air pressure (in.) . ts 1 


The indicated horse-power works out to 162.81 
per square foot of grate area, while each indicated 
horse-power corresponds to 1.883 square feet of 
heating surface. The engines are of the triple-expan- 
sion type, and were designed by Mr. James McKechnie, 
the engineering manager at the Astilleros del Nervion, 
and he was highly complimented by the Naval 
Commissioner from Madrid on the result. The 
leading dimensions may be given. The diameters of 
cylinders are 42 in., 62in., and 92in. respectively, 
and the stroke 46 in.; the condensers, which are 
10 ft. 8 in. long, have a surface of 14,600 square 
feet, the tubes being § in. in diameter. Steam 
is supplied by four double-ended boilers and two 
single-ended boilers, the number of furnaces being. 
forty. They have Purves flues, the mean diameter 
being 3 ft. 3in., and the length 6 ft. 6in. The grate 
area is 845 square feet, and the total heating surface 
25,920 square feet. The forced draught fans are nine 
in number, and 5 ft. 6in. in diameter. The crank- 
shaft is 163 in. in diameter, the intermediate shafting 
15} in., and the propeller shafting 153 in. The screw 
propellers are three-bladed, having a diameter of 
16 ft. 5in., a pitch of 20 ft. 6in., and an expanded 
surface of 73 square feet. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 10. 

THE depression in the industries now existing has 
had no counterpart within twenty years. Production 
of iron and steel in the aggregate is about one-half the 
average of two or three years past. Stocks of crude 
iron are larger than for years, and prices even yet are 
declining. There are some signs of improvement in 
the western markets ; but with financial and economic 
questions unsettled, it is impossible to say when there 
will be a general improvement. Plate and structural 
mill owners report a little more inquiry and a slight 
increase in orders ; but outside of this, matters are at 
a standstill and prices are low. No. 1 foundry stan- 
dard brands are offered at 14.50 dols. without finding 
takers. Good brands of forge are offered at 12 dols. 
Southern makers have been making concession after 
concession, and have induced western users to load up 
to their limit. What they will now do is a question. 
The bar mills are oo in an irregular way, filling 
small orders as received, and then shutting down. 
Railroad companies are not purchasing equipments, 
and bridge-builders, who usually receive large orders at 
this season, are picking up only slight repairing work. 
The policy of retrenchment is being bitterly followed 
up, and there is a stringency in commercial and finan- 
cial circles that is paralysing enterprise. 





BRISBANE.—Passenger communication has been restored 
between North and South Brisbane by the erection of a 
temporary bridge. Traffic had been interrupted for six 
ray bow through the washing away of the Victoria bridge 

y 8. 





ne pir ton aig MACHINERY.—We had re- 
reently the opportunity of inspecting a complete cask- 
making ae by rt A. epee and Co., 
Limited, of the Stanley Works, Chelsea, London, S. W., 
for a Continental petroleum barrel factory. This par- 
ticular plant is designed for dealing with sawn staves, 
and practically the whole of the operations are performed 
by machinery. The staves are first jointed in an auto- 
matic machine, about a dozen being trimmed at once, 
Thence they pass to a second machine, in which the 
hollowing and backing is performed by revolving cutters 
at the rate of eight 3-ft. staves per minute. The staves 
are then transferred to a setting-up apparatus, consisting 
of a simple cast-iron plate, with a recess in its upper side 
which takes the bottom setting-up hoop to the lower ends 
of the staves, whilst the second setting-up hoop is sup- 
ported in the required position by three wrought-iron up- 
rights, one of which is hinged at the bottom end to 
facilitate the removal of the cask. When thus set up the 
cask is transferred to a firing cone, and when y is 
placed on an hydraulic trussing machine, which puts on it 
the five truss hoops. The barrel is now transferred to a 
machine in which the chiming, crozing and howelling is 
done by revolving cutters. The heads are next inserted 
by hand, after which the hoops are fixed on by an 
hydraulic machine, which is of novel construction, and is 
capable of putting on much thinner hoops than the older 





machines, 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a better business 
done in the Glasgow pig-iron warrant market last Thurs- 
day, and prices opened strong, but did not maintain the 
early advance. large amount of Scotch iron changed 
hands at an average of 1d. per ton over the previous 
day’s average, but the closing prices showed no change. 
A fairly good demand exist or Cleveland iron, which 
also improved 1d. per ton in the forenoon, but lost after- 
wards the early gain. Hematite iron was idle, and Cleve- 
land brands closed with buyers and sellers both lower in 
their quotations. The closing settlement prices were— 
Scotch iron, 42s. 3d. pe ton; Cleveland, 34s. 9d.; 
Cumberland and Middlesbrough hematite iron, re- 
spectively, 44s. 6d. and 43s. 44d. per ton. The busi- 
ness done in the forenoon market on Friday consisted 
of about 4000 tons of Scotch warrants, all done at 
the same price of 42s, 34d. per ton cash. Cleve- 
{and warrants were ld. per ton cheaper, and hematite 
irons were idle and unchanged in price. In the afternoon 
the market was easier, Scotch warrants selling at 
423, 2d. cash, and Cleveland at 34s. 9d. seven days, 
the latter closing 1d. cheaper for cash. Cumberland 
hematite iron was nominally 1d. per ton cheaper. 
At the close in the afterncon the settlement prices were 
—Scotch iron, 42s. be per ton; Cleveland, 34s. 74d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s. 44d. and 43s. 44d. per ton. The market was 
very flat on Monday forenoon. Scotch iron was sold at 
423. 1}d. and 42s. 1d. per ton cash, being 14d. of a loss 
from Friday, and Cleveland gave way - per ton. About 
7000 tons of Scotch and 500 tons of Cleveland iron were 
sold. There was a fair amount .of business doing in 
Scotch iron in the afternoon. At first the tone of the 
market was flat, 423. cash being done, but a better feeling 
afterwards prevailed, transactions taking place up to 
423. 14d. cash. About 12,000 tons chan hands, in- 
cluding ex-official business at 42s. 4d. one month, with a 
‘‘call” at the same, and 42s. 24d. one month, with 1s. 
forfeit in buyers’ option. At the close the cash quota- 
tion for Scotch iron was 1d. better than in the forenoon, 
and Cleveland was also quoted 4d. per ton better. The 
ss settlement prices were—Scotch, 42s. 14d. per ton ; 
Cleveland, 34s. 74d. ; Cumberland and Middlesbrough 
hematite iron, 44s. 44d. and 43s. 44d. per ton respectively. 
A firmer feeling ruled in the warrant market on Tuesday 
forenoon, but only some 3000 tons of Scotch iron were 
par ant 3 The cash price advanced 2d. per ton, at 42s, 4d. 
sellers. One operator sold about 10,000 tons of Scotch war- 
rants—5000 tons at 42s. 34d. cash, 3000 tons at 42s. 6d. one 
munth, and 2000 tons 42s, 54d. one month. Other two or 
three thousand tons were also dealt in, the close being 
just steady at a decline of a 4d. from the forenoon price. 
One lot of 500 tons of Cleveland was done at 34s, 11d. one 
month, being a gain of 2d. per ton from the the morning. 


The settlement prices at the close were—Scotch iron, 200, 


42s. 3d. per ton; Cleveland, 34s. 9d.; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 44d. and 
433. 44d. per ton. The market was animated this fore- 
noon, but weak in tone. Yesterday’s buyers were sellers, 
and the cash } ag = of Scotch iron fell to 42s. 14d. per ton, 
a loss of 24d. from last night. About 10,000 tons of 
Scotch warrants and 2000 tons of Cleveland were disposed 
of. The maket was flat in the afternoon, and fairly large 
lots of Scotch and Cleveland changed hands, and in both 
cases prices gave way. The following are the quotations 
for several special brands of No. 1 makers’ iron: Gart- 
sherrie, 49s. iy: ton ; Summerlee, 49s. 6d. ; Calder, 50s. ; 
Langloan and Coltness, 55s. 6d.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 
493. 6d. ; Shotts (shipped at Leith), 51s. 6d.; Carron 
(shipped at Grangemouth), 53s. 6d. per ton. Last week’s 
shipments of pig iron from all Scotch ports amounted 
to 3455 tons, against 5332 tons in the correspond- 
ing week of last year. They included 100 tons 
for the United States, 370 tons for Canada, 415 
tons for Australia, 110 tons for Italy, 550 tons 
for Germany, 200 tons for Holland, 200 tons for 
China and Japan, smaller quantities for other countries, 
and 1022 tons coastwise. There are now 48 blast furnaces 
in active operation, as compared with 78 at this time last 
year. Two of themare making basiciron, 18 are working 
on hematite ironstone, and 28 are making ordinary iron. 
The stock of pig iron in Messrs. Connal and Co.’s public 
warrant stores stood at 330,655 tons yesterday afternoon, 
against 331,300 tons yesterday week, thus showing for the 
past week an increase amounting to 355 tons. 


_ Iron Ore Imports at the Clyde.—The imports of Spanish 
iron ore at the ports of Glasgow, Greenock, and Port- 
Glasgow during the month of September were light, 
owing to the number of furnaces that have been pud 
out of blast, in consequence of the labour troubles with 
the miners, and the increased price of coal. Only sixteen 
vessels arrived, having cargoes amounting collectively to 
26,140 tons, being a decrease of 4420 tons as compared 
with the imports in September, 1892. For the nine 
months the imports show a falling off to the extent of 
124,629 tons, and are only 126, tons more than the 
landings for the same period in 1891, during the eight 
months’ strike of the Scottish blast-furnacemen. he 
returns specially compiled are : 
Month. Three Quarters. 
Vessels. Tons. Vessels. Tons. 


ee -» 16 26,140 194 311,901 
ae -- 18 30,760 272 4 

tae -- 20 26,050 141 185,268 
1890... -- 80 40,190 282 411,775 
1889 - 25 34,515 249 349,865 


Finished Iron and Steel.—Finished iron is somewhat 
easier in price, there being a smaller pen with a 
slacker feeling. Rivet-rods have been sold at 5/. per 








ton, less 5 per cent., which shows a reduction to the 
extent of 2s. 6d. per ton. There is a brisk inquiry for 
sheets for home use and export, the demand for thin 
sheets for Canada being especially good, und prices are 
maintained on the basis of 7/. 7s. 6d. for iron and 
7. 17s. 6d. for steel sheets, less the usual discount. 
Business in steel is developing as regards shipbuilding 
material, more of which is now required. 

West of Scotland Iron and Steel Institute.—The openin 
meeting .of the second session of the West of Scotlan 
Iron and Steel Institute was held last Friday evening. 
The president, Mr. James Riley, occupied the chair, and 
there was a large attendance of members and associates. 
Reviewing the work of the first session of the Institute, 
Mr. Riley congratulated the members on the manner in 
which they had acquitted themselves. Many excellent 
papers had been read, and much reliable information on 
subjects of interest to those engaged in the iron and s 
industries had been made available for thefuture. At the 
close of the presidential address a ad was read by Mr. 
J. B. Allan on ‘‘The Theory of Stresses in Mill Steel 
Shafting.” 

Copper Ore Imports at Clyde.—The landings of Spanish 
copper pyrites at the port of Glasgow, chiefly for the 
Tharsis Sulphur and Copper Company, during the month 
of September, amounted to 3865 tons, being an increase 
of 397 tons over those for the same month last year. 
Over the three quarters of this year the imports amounted 
to 45,487 tons, showing an increase of 8277 tons as con- 
trasted with the landings for the same period in the pre- 
vious year. The returns are: 


Month. Three Quarters. 

Vessels. Tons. Vessels. Tons. 

1893... 2 3865 26 45,487 
1892 ae 2 3474 22 37,210 
1891... 3 3594 27 38,577 
1890 aad 2 3218 26 40,724 
1889 3 4182 32 40,641 


The Bridge Question in Glasgow.—A special meeting of 
the Glasgow Police Commissioners was held on hapers 
for the purpose of considering certain proposals whic 
have lately been brought forward by the peey 
of rebuilding the bridge over the Clyde at the Broomie- 
law, or of a the existing structure, which 
is spoken of as ‘‘Telford’s masterpiece.” Again 
variety of opinion was expressed, and eventually all 
the proposals were remitted to the Statute Labour Com- 
mittee (which includes the Sub-Committee on Bridges) 
for their careful consideration and report. It is now 
abundantly evident that the plan which was before the 
town council and the citizens generally some months 
ago, and which it was estimated could not be carried into 
execution at less than some 240,000/. or 250,000/., has 
received its quietus. If the bridge is to be rebuilt, it 
is probable that its cost will be considerably under 
> 
Burntisland Docks.—The monthly mig of the 
Burntisland Harbour Board was held yesterday. The 
Earl of Elgin presided, and there was a full attendance 
of the memvers. There were also present, representative 
of the West of Fife coalmasters, Mr. Connel, of Loch- 

elly and Little Raith; Mr. Mungall, of Cowdenbeath and 

umphinans ; Mr. Brownlee, of Lassodie; Mr. Nimmo, 
of Rosebank ; and Mr. Naismith, of Donibristle. Mr. 
Connel pointed to the fact that the dock accommodation, 
both in respect of the area and depth of water, was insufli- 
cient, and urged upon the Board the necessity of adopting 
measures to provide increased facilities for the develop- 
ment of the Fife coal traffic. Mr. Mungall and others of the 
deputation emphasised the points referred to. After the 
deputation retired, the Board considered the question. In 
view of the different interests represented, it was finally 
agreed that a conference between the town council and 
the directors of the North British Railway ——- be 
‘arranged, with a view to consider what action should be 
taken to give effect to the views expressed by the coal- 
masters. 

Government Contract for Messrs. Thomson, Clydebank. 
—The contract for the re-engining of the third-class 
battleship Sultan at Portsmouth has been placed with 
Measrs. J. and G. Thomson, Limited, Clydebank. The 
engines are to be of the triple-expansion type, and are to 
develop 6500 horse-power with natural and 8000 horse- 
power with forced draught. 


NOTES FROM SOUTH YORKSHIRE, 
SHEFFIELD, Wednesday. 

Proposed New Railway from Sheffield to Bradford.—The 
Mayor of Bradford states that a scheme for a projected 
railway to connect that town with Masborough, Rother- 
ham, and Sheffield, commencing by a junction with the 
Midland Railway at School-street, Bradford, and passing 
through a number of important districts, is under con- 
sideration. A special meeting of representatives of the 
districts affected is being held in Bradford to-day to 
consider the scheme, the details of which are at 
present kept private. It is proposed that it shall bea 
first-class double line of railway, having gradients 
not exceeding 1 in 200, and curves of large radius. 
The distance from Bradford to Sheffield will be 34 
miles, as ion 51? miles by the existing Midland route, 
and the distance from Bradford to ill be 





don will 
reduced by about 17 miles. The towns affected would be 
placed on a main line through route between London 
and Scotland. The Barnsley and South Yorkshire steam 
and household coal will find a new outlet in the Spen 
Valley, Batley, Dewsbury, and Bradford, which are at 
resent, to a great extent, restricted to local supplies. 
e line from end to end runs through the South York- 
shire coalfield, and new coalfields will practically be 
opened out. 


Iron Trade.—The business doing in the district is 
very small, owing to fuel being at such prices that 
it is im ible to on operations excepting at very 
severe loss. The majority of the iron works have en- 
tirely suspended, but in a few instances a day or two is 
worked where customers have to be —- and are 
willing to pay the high figures n ily demanded. 
Very large orders for bar for India, South Africa, and 
Australia have been lost to the district, having for the 
most part been secured by Staffordshire and north country 
houses, and it is feared that some permanent damage has 
been inflicted on those branches of local industry. Nothing 
is doing in local-made pig iron, foundries that want sup- 

lies utilising Derbyshire and other makes, All the 
Soune hereabouts are damped down. 


Steel and Engineering.—With very few exceptions, the 
large steel houses have practically done nothing for a 
month, as there is no coke, or that obtainable is of too 

r quality to be utilised. Prices asked also prevent 
a a being proceeded with. Inquiries to hand show 
that the demand for marine material is on the increase, 
but where deliveries are required at early dates, local 
firms are powerless to undertake the work. Engineering 
houses are suffering severely, and the workmen in these 
combined branches are in great distress. There are good 
orders in the market for boiler plates, tubes, and flues, but 
a large portion of them are now being placed in Stafford- 
shire instead of here. Agents of Veenes steel are 
simply selling from stock as the furnaces are blown out, 
and are doing little business. Orders for crucible cast 
steel are falling off from the United States, but improv- 
ing from India and some portions of South America. 
The steel trade will be one of the heaviest sufferers by 
the existing trade interruption. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron TZrade.—Yesterday there was a 
fairly large attendance on ’Change here, but the market 
was cheerless in tone, and little business was transacted. 
Buyers were very shy, and would only purchase for early 
delivery, believing that quotations are likely to fall before 
long. Certainly prospects cannot be described as other- 
wise than gloomy and discourag'ng, and most people 
connected with the staple industry ars reluctantly com- 

lled to admit the outlook generally is bad. Yesterday 

o. 3g.m.b. Cleveland pig iron was sold at 34s. 9d. for 
prompt f.o.b. delivery, and there were a good few 
firms willing to dispose of the ruling quality at 
that price. The lower classes of iron were easier, 
but sellers were not inclined to accept less than_33s. 6d. 
for No. 4 foundry, and 32s. 6d. for grey forge. Middles- 
brough warrants opened 34s. 74d. and closed 34s. 84d. 
cash buyers. Hematite pig iron was pretty steady, and 
was said to be in fairly good request. About 43s. 3d. was 
the price for early delivery of Nos. 1, 2, and 3 makers’ 
east coast brands. Spanish ore was quiet, but un- 
altered in price. To-day’s market was very weak, with 
next to nothing doing. At the close, quotations were 
about 3d. easier for most qualities, but sellers of grey 
forge were not disposed to sell under 32s, 6d. No. 3 
could be bought at 34s. 6d. Middlesbrough warrants 
opened at 34s, 6d. and closed 34s. 34d. cash buyers, but 
the closing quotation was nominal. 


Manufactured Iron and Steel.—We regret being unable 
to report favourably of these two important industries. 
Most establishments are still working pretty well, but 
they are getting through their contracts, and new 
orders are very difficult to secure, notwithstanding the 
prevailing low quotations. Few firms would refuse orders 
on the following terms: Common iron bars, 4/. 15s. ; best 
bars, 5/, 5s.; iron ship-plates, 4/. 13s. 9d.; iron ship- 
angles, 4/. 12s. 6d. ; steel ship-plates, 5/.; and steel ship- 
angles, 4/. 15s.-—all less the usual 24 per cent. discount for 
a Heavy sections of steel rails, 3/. 15s. net at works. 


Shipbuilding on the Tees.—Though the shipbuilding 
returns for last month did not show a very serious falling 
off, as compared with September last year, it is pretty 
evident that on the lower reaches of the Tees, at any rate, 
work is very slack indeed. Twenty-one vessels were 
launched on the Tees last month, and the gross tonnage 
amounted to 45,000, or over 18,000 tons less than Septem- 
ber, 1892. Only three vessels remain on the stocks at Sir 
Raylton Dixon’s yard. These vessels are in the finishin 
stage, and six weeks will complete all the work in hand. 
No. 2 shipyard belonging to Sir Raylton Dixon and 
Co. was closed at the back end of last year. The ship- 
yards at Stockton are pretty brisk, though it is under- 
stcod that several vessels are — built in anticipation 
of the demand, and almost the total complement of hands 
is employed. This accounts for the reduction in the return 
of tonnage launched last month being compara- 
tively small, but this reduction is almost solely accounted 
for on the lower reaches of the river. 


The Fuel Trade.—On Newcastle Exchange a good de- 
mand for steam coal is reported, and best qualities are 
about 13s. f.o.b. Gas coal firm. Here blast-furnace 
coke is about 12s. 6d. delivered. 





NOTES FROM THE SOUTH-WEST. 
South Wales Coal and Iron.—The aot of coal 
from the four principal Welsh ports in September were 
as follows: Cardiff—foreign, 772,155 tons; coastwise, 
96,724 tons. Newport—foreign, 144,384 tons ; coastwise, 
78,990 tons. Swansea—foreign, 84,390 tons; coastwise 





43,105 tons. Llanelly—foreign, 12,991 tons; coastwise, 
4841 tons. It follows that the total shipments from the 
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four ports in September amounted to: Foreign, 1,013,920 
tons ; coastwise, 223,660 tons. The shipments of iron and 
steel in September were: Cardiff, 1048 tons; Newport, 
1178 tons; Swansea, nil; Llanelly, 134 tons; total, 
22394 tons. The shipments of coke in September were : 
Cardiff, 4275 tons; Newport, 60 tons ; Swansea, 70 tons ; 
Llanelly, nil ; total, 4345 tons. The shipments of patent 
fuel in September were: Cardiff, 22,685 tons; Newport, 
1081 tons; Swansea, 32,312 tons; Llanelly, nil; total, 
56,078 tons. The aggregate shipments of coal from the 
four principal Welsh ports in the nine months ending 
September 30 this year were as follows : Cardiff, 8,293,128 
tons ; Newport, 2,212,490 tons ; Swansea, 1,138,492 tons ; 
Llanelly, 134,857 tons ; total, 11,778,967 tons. The aggre- 
ate my oa ey of iron and steel from the four ports 
uring the first nine months of this year were: Oardiff, 
23,945 tons; Newport, 13,838 tons; Swansea, 1227 tons; 
Llanelly, 254 tons; total, 39,0 tons. The aggregate 
shipments of coke were: Cardiff, 62,874 tons ; Newport, 
3779 tons; Swansea, 2033} tons; Llanelly, mz; total, 
68,6867 tons. The aggregate shipments of patent fuel 
were: Cardiff, 215,413 tons; ewport, 33,906 tons; 
Swansea, 248,943 tons ; Llanelly, nd ; total, 498,262 tons. 
The Telephone at Devonport.—The Lords of the Ad- 
miralty have decided on establishing a telephone exchange 
at the Royal Naval Barracks, Keyham, and the work 
will be completed in a few weeks. The exchange will 
have communication with Admiralty House, Devonport ; 
Breakwater Fort, Bull Point ; Cambridge, gunnery ship ; 
commander-in-chief’s offices at Mount Wise ; Devonport 
and Keyham dockyards ; Defiance, torpedo school ship ; 
Lion, training ship; the Longroom, Stonehouse; Naval 
Ordnance Dépét, Stonehouse ; ~~ Marine Barracks ; 
Royal William Victualling Yard, yal Naval Hospital, 
and Royal Naval Engineering College, Keyham. The 
system will include a yew wire embracing the whole 
of Devon and Cornwall, and going as far seaward as Rame 
Head. A separate room is to be provided for the Three 
Towns system. 


New Ships at Portsmouth.—The line-of-battle ship 
Revenge, built and engined by Messrs. Palmer and Co., 
arrived at Portsmouth from Jarrowon Monday. On the 

assage round, the vessel attained an average speed of 

3 knots, but no attempt was made to press the en- 
gines. The vessel will now be prepared for her contract 
trials. The Royal Oak, another contract-built line-of- 
battie ship, has left Birkenhead for Portsmouth ; and the 
first-class cruiser St. George is to leave Hull on Saturday, 
also for Portsmouth. 


Cardiff.—Steam coal has continued in good demand ; 
the best qualities have made 15s. to 15s. 6d., while 
secondary have brought 14s. 3d. to 14s. 9d. per ton. Good 
orders have been received for patent fuel. Household 
coal has been hardening in price; No. 3 Rhondda large 
has made 13s. 6d. per ton. Ooke has ruled firm ; foundry 
qualities have made 20s. 6d. to 21s., and furnace, 18s. to 
18s, 6d. per ton. The iron and steel trades have shown 
some improvement, the demand for some products having 
leavened. 


Plymouth Sound.—A steam dredger, to be employed in 
dredging Plymouth Sound, has commenced operations off 
Devonport Dockyard. It will then dredge off Keyham, 
and complete the harbour work off Bull Point. The 
wen! was engaged for ten months by the London and 
South-Western Railway Company at Southampton, for 
deepening the channel for an American line of steamers. 
The work at Devonport is likely to occupy three months, 
after which the Sound will be dredged. The apparatus 
is fitted with two ladders, each having 32 buckets, and 
is capable of working to a depth of 40 ft. Allowing 
three minutes for a revolution of the ladder, 4000 tons 
of stuff can be hoisted in twelve hours, 





MISCELLANEA. 


Mr. J. Wotre Barry, M.I.C.E., has been elected 
president of the Junior Engineering Society for the 
ensuing year. 


The laying of a submarine cable between New Cale- 
donia and Queensland has just been completed by a 
French company. The working expenses are guaran 
jointly by the French Government and those of New 

uth Wales and Queensland. 


A new pontoon dock, aed of raising and docking 
vessels ‘of 5000 tons and 350 ft. long, was inaugurated at 
Ellesmere, a port on the Manchester Ship Canal, on 
Wednesday, The first vessel to use it was the three- 
masted barque Beeswing, of Portmadoc, 


The Hamburg-American Steamer Company are going 


to add another large new steamer to their fleet. The] h 


steamer is to have a tonnage of about 8000 tons, and will 
have twin screws. There is to be accommodation for 
2500 third-class passengers, and the steamer is intended 
for the Hamburg-New ork trade. 


A renewal of activity in the matter of railway building 
is expected in Japan, where extensions and new lines, 
having an aggregate length of over 162 miles, are now 
under discussion, but at present two lines only have been 
approved by the authorities. In addition to the steam 
roads, two electric lines are also proposed, one of which 
will be 17 miles long, and the other about 12 miles. 


Writing in the Journal des Mines, M. Daniel Bellot gives 
a description of a copper mine in Sweden known as the 
Storer-Kopperberger, which has been worked practically 
continuously for over 800 years. It is mentioned in the 
old chronicles of 1228 as producing large revenues to its 
owners, and in the seventeenth century its output 


varied from about 1300 to 3500 tons per annum. Since 


teed | Canadian Pacific 


then its output has fallen greatly, and in 1891 only 271 
tons were produced. 


The question of the removal of the buildings at Jackson 
Park, Chicago, at the close of the Exhibition, is now under 
consideration. As yet no demand has arisen for any of 
the ironwork of the buildings, and it is possible that the 
whole may be sold for scrap. The salvage from the wood 
used will probably not be whilst the staff plaster, &c., 
will be of no use save for filling purposes. It is proposed to 
use this latter material for building a hill or mound, or 
for making a number of small islands upon reefs in the 
lake a short distance from the shore. 


Referring to the difference between English and 
American practice in designing engines for warships, 
Commodore Melville, the chief of the Bureau of Steam 
Engineering, U.S. Navy, recently stated the heating 
surface allowed for his practice was usually 24 square feet 

er indicated horse-power, and never less than 2 square 
eet, whilst in England as little as 1.3 square feet per 
indicated horse-power was sometimes allowed. Witha 
view to workin peng ng, low powers, the lower 

ressure cylinders on the ine are forward, and can 
S disconnected, under which conditions the engines 
work as ordinary compounds. 


In a paper read before the American Institute of 
Mining Engineers on ‘‘The Microstructure of Steel,” 
Mr. Albert Sauveur states that a polished and etched 
section of a steel rail, when examined under a microscope, 
does not by any means reveal in all its parts the same 
structure. The want of uniformity exhibited is due to 
the different temperatures at which different parts of the 
rail leave the finishing rolls, and to the unequal rate of 
their subsequent cooling. The outside of the rail, being 


coldest, shows a smaller grain than the interior, and for a | 14 


given chemical composition the crystallisation will be 
greater, the higher the finishing temperature and the 
slower the cooling. 


The traffic receipts for the week ending October 8 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,412,941/., which, having been earned on 
18,388 miles, gave an average of 76/. 16s. per mile. For 
the corresponding week in 1892, the receipts of the same 
lines amounted to 1,547,005/., with 18,199 miles open, 
giving an average of 85/. There was thus a decrease 
of 134,064/. in the receipts, an increase of 189 in the 
mileage, and a decrease of 8. 4s. in the weekly receipts 
per mile. The aggregate receipts for fourteen weeks 
to date siemental on the same thirty-three lines to 
21,466,981/., in comparison with 23,128,7511. for the cor- 
responding period last year; decrease, 1,661,770/. 

The following comparative Table of the mercantile 
marine of America and Great Britain is compiled from 
statistics presented at the recent Water Commerce Con- 
gress, Chicago, by Mr. Thomas J. Vivian: 


United States. Great Britain. 
Vessels, — Ton- — Ton- 
r. nage. r, nage. 
Pngaged exclusively 
in foreign trade ... 686 639,691 5,968 6,595,445 
Engaged in mixed 
foreign and domes- 
tictrade ... .. 601 237,694 760 185,026 
Engaged exclusively 
in domestic trade 12,731 2,701,674 10,826 860,683 


In a paper read before the semi-annual meeting of the 
New England Ootton Manufacturers’ Association, Mr. 
W. 5S. Southworth states that the average life of the in- 
candescent lamps in use at the hussetts Cotton 
Mills has been 1319 hours. The lamps are 510 in number, 
and the records extend over a period of four years. The 
lamps are of 20 candle-power, but it should be stated that 
they have up till within the last year been run at a volt or 
two below their designed voltage. Individual lamps 
have lasted very long; thus, one in the office safe has, 
he states, been burning more than 6200 hours, and is still 
in fair condition. The cost of the electric light at these 
mills is said to be equivalent to gas at about 3s. 6d. per 
1000 cubic feet. 


An extensive plant, capable of turning out 100 tons of 
Portland cement per week, has been erected by the 
ilway at False Creek, Vancouyer. 
The process used is the dry process, the raw materials 
being limestone and clay, of which enormous quantities 
are within easy reach of the works. The materials are 
— separately to pass a 50 mesh, and are then mixed 

,, after which samples are taken for analysis before 
passing the material into the ‘‘ wet mixer,” where 5 per 
cent. of water is added to the mass, and the moist material 
is then pressed into brick-shaped blocks by a moulding 
machine. These blocks are conveyed to a drying floor 
eated by waste heat from the kilns, &c. These latter 
are of the continuous type. 


Ina paper read before the American Con of Engi- 
neers, Mr. Neukirch describes a method of grouting u 
quicksands, &c., by forcing in powdered cement, oar 
a pipe lowered into the sand, by air pressure. © 
pipe used is about 14 in. in diameter, but is drawn 
to a point at its lower end, where there are three 
openings provided, each gin. in diameter. The upper 
end of the pipe is connected with an air pressure suppl 
pipe by a oa hose. An injector is provided, to whic 
the cement is fed, and meeting with the air blast, is 
driven with considerable pressure into the sand. The 
cement is retained by the wet sand, forming a kind of con- 
crete with it. The introduction of the tube in the first 
instance is facilitated by the use of the air jet, which 
clears the sand away from the point of the tube. When 
the pipe has reached a firm’stratum, the cement is turned 





on, and the pipe slowly raised to the surface. 


The projected canal from Marseilles to the River 
Rhone is receiving more and more attention at Mar- 
seilles, where the growing transit trade of Genoa, and 
the rapid development of such towns as Hamburg and 
Antwerp, are inciting the commercial world to show 
more enterprise. Owing to the railway monopoly, other 
routes become every day more necessary, and the con- 
templated Rhone-Marseilles canal seems to possess so 
many advantages, that there is every reason to believe 
that the plan will be realised. The calculated cost is 
somewhat more than 3,000,0007.. According to the raed 
it will go underground from Marseilles Harbour to ‘* Etan 
de Berre,” the southern border of which it will follow to 
Martigues, from where the already existing canal to the 
‘small port, Port de Bouc, will be utilised. The new 
canal will also, to a considerable extent, follow the 

resent Bouc-Arles Canal, and finally enter the Rhone at 
ras Mort. The length of the contemplated canal is 
about 35 miles. 


In a communication to the Boston Society of Civil 
Engineess, Mr. James H. Harlow, M. Am. Soc. C.E., 
of Pittsburg, suggests that too much water is usually 
mixed with the material in forming a puddle wall. In 
several embankments for reservoirs built by him he had 
adopted the practice of putting down the puddle dry, 
compacting it in thin layers by rolling with a grooved 
roller, but adding no water whilst this rolling was bein 
done, as he thought that with a puddle wall constructe 
in this way the tendency, when the reservoirs was filled, 
would be for the oa e to swell and tighten up. In 
other words, in building an impervious earthen bank he 
would follow the same bore vos that leads a carpenter to 
build a wooden tank of dry lumber, rather than of green 
wet stuff. On the other hand, Mr. Clemens Herschel, 
. Am. Soc. C.E., advocates putting down the puddle 
moderately wet rather than dry, on the ground that more 
uniform work can be then obtained from unskilled 
labourers, although he did not doubt that earth could be 
rammed quite as compactly dry as it could be when wet. 
For making a watertight bank, Mr. Herschel prefers 
ngs to clay, asserting that there was nothing that could 

done by the latter which could not be done better 
with gravel. 





New British Torrepo-Boat DestroyERs.—Messrs. 
Thornycroft, of Chiswick, have received an order from 
the Admiralty for three torpedo-boat destroyers, which 
are to have a speed of 27 knots. They are larger than 
those now under construction. The Admiralty have also 
contracted with Messrs. Yarrow and Co. for the imme- 
diate construction of three more torpedo-boat destroyers 
similar to the two they have now in hand, and fully de- 
scribed in ENGINEERING, vol. lv., page 848. These new 
boats also are pm goes to have a very high rate of speed, 
and to have -carrying capacity sufficient to secure a 
greatly extended radius of action. 





Nite Reservorrs.—The Egyptian Gazette announces 
that the report of the Director-General of Reservoir 
Studies on the different schemes fora reservoir in Egypt 
will be completed in December. If the reservoir is formed 
by a dam constructed across the river, it will not receive 
its supply during the flood, nor will it serve to control the 
river during dangerous floods, It is proposed to fill these 
reservoirs after the flood has ceased to come down, and 
before the stream has fallen below the required level. If 
Mr. Cope Whitehouse’s scheme of utilising the Wadi 
Raiyan is adopted, advantage may be taken of the large 
storage capacity offered by the basin, and it may be used 
as an outlet to receive the excessin years of dangerous 
inundation. 





Tue First-cLass Gunspoat ‘‘ Hrsg.” — The official 
natural-draught trial of the new first-class gunboat Hebe, 
built and engined at Sheerness Dockyard under the 
Naval Defence Act, took place in the North Sea on Tues- 
day, the 17th inst., under the superintendence of officials 
representing the Admiralty and the Medway Dock- 
yard rve. The machinery of the Hebe was tested 
on @ continuous run of eight hours’ duration, and was 
subjectéd to the same conditions as machinery supplied 
and fitted by private firms. The results were very satis- 
factory, the trial passing off without the slightest hitch. 
The engines were designed to indicate 2500 horse- power 
under natural draught, but the mean results for the eight 
hours’ run gave 2690.7 horse-power, with a speed of 17.8 
knots. These results were attained with an average steam 
pressure of 144 lb., and with the engines working at 221 
revolutions per minute. 


CaTALOGUE.—We have received from Messrs. Buck and 
Hickman, of 280 and 281, Whitechapel-road, London, a 
copy of their new catalogue of American machinery, 
which contains illustrated and fully-priced descriptions 
of a variety of lathes, milling machines, eme: 

f a large ty of lath ll ing hines, ry 
grinders, and smaller tools.—Mr. F. W. Stanley, optician, 
of the Great Turnstile, Holborn, has just issued a new 
edition of his well-known catalogue of drawing and 
surveying instruments. This catalogue, which has lon 
been one of the most complete publis ed, has had severa 
additions made to it, some of Mr. Stanley’s most recent 
improvements being illustrated and described. —- The 
catalogue issued by Messrs. J. Stone and Co., Deptford, 
London, is devoted to a description of Stone’s bronzes as 
applied to the construction of screw propellers and work 
of a similar nature. Particulars of tests of these bronzes 
by Professor A. K. Huntington, of King’s College, are 





appended, 
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THE metallic gland packing which we illustrate on 
this page is due to Mr. S. A. Ward, engineer, Tudor- 
place, Sheffield, and has been applied by him to a 
number of steam engines and steam hammers during 
the last two years. It is applicable to any existing 
stuffing-box, without necessitating any alterations to 
the latter, and is claimed to work efficiently and 
without special attention for long periods of time. 
Referring to our engravings, Fig. 1 represents a longi- 
tudinal section through the stuffing-box, Fig. 2 a plan 
of the same, and Fig. 3 a cross section through the 
packing pieces. : ; 

These packing pieces, which are marked E in the 
engravings, surround the rod A, and are cone-shaped 
at their lower ends. Over this coned portion a hoop G 
is fitted, which is pressed up against the packing pieces 
by a pair of spiral springs ; one end of each of these 
springs abuts against the bottom of the stuffing-box D, 
whilst their other ends H are let into holes in the 
hoop G. The joints between the four main packing 
pieces E are made good by the triangular pieces F, 
which are arranged as shown in Figs. 1 and 3. The 
ends of the packing pieces are all turned up square, and 
abut against the cover G, with which they make a 
steam-tight joint. As the packing wears away, the 
triangular pieces F are pressed inwards towards the 
rod, and maintain a constant fit, both with it and 
with the main packing pieces E. The springs holding 
up the hoop G may be very light, as at most they have 
to maintain the tightness of the packing against the 
atmospheric pressure in a condensing engine, and con- 
sequently there is but little friction, the more especially 
as the packing pieces are made of anti-friction metal. 

















The small stufting-box shown on the cover C, Fig. 1, 
and in Fig. 2, is intended to take a couple of turns of 
3-in. common packing, with a view to cleaning the rod 
from dust, and in the case of steam hammers, to keep 
back the water at starting when all is cold. This box 
is, however, not essential, and may be omitted without 
affecting the tightness of the main packing. Where 
the packing is required in halves, special springs are 
substituted for the spiral ones shown. The wearing 

arts, or sections, are made of the the best anti- 
riction metal, and no special care is necessary in lubri- 
cating. A joint is made upon the end of the stuffing- 
box, and the packing cannot be tampered with or 
screwed up tigit; therefore the friction on the rod 
is always at a minimum. 

Mr. Ward has fixed a large number of these packings, 
all of which are doing well. Some that have been in 
constant work for the last three years show very little 
signs of wear. On steam hammers in Sheffield they 
have given great satisfaction, and it must be admitted 
that this is a severe test. One of their great advan- 
tages is that a careless or ignorant man cannot screw 
up the gland violently in order to stop a small leak of 
steam or water. This fertile cause of grooving and 
cutting of the rods is thus completely avoided. 





CROSS-CUTTING POWER SAW. 

THE cross-cutting sawing machine which we illustrate 
on this page has been constructed by Messrs. F. W. 
Reynolds and Co., Southwark, London, S.E. As will 
be seen, it is belt driven, and can accordingly be worked 
by any portable engine, thus allowing trees to be cut 





to length in the forest in which they are felled. The 
saw is fixed at one end of a cross-head working in 
guides. This cross-head is driven by a connecting-rod 
which couples it to a disc crank as shown. The saw 
is long, and when driven at the rate of 150 double 
strokes per second, will cut through a log 4 ft. in 
diameter in from 7 to 8 minutes. It cuts on the return 
stroke only, and the feed is given by the worm and 
sector shown behind it in our engraving. The timber 
whilst it is being cut is steadied by a dog, coupling it 
to the framework of the machine. 








INDUSTRIAL NOTES. 

TRADE and labour during September were com- 
pletely overshadowed by the great dispute in the coal- 
mining industry. So says the Labour Gazette, and the 
same fact remains through the first half of October. 
The effect upon industry has been pretty general in all 
branches, but it has been gradual also. Had it not 
been for the coal strike, it is thought that a slight 
improvement might have been recorded this month. 
Of the total of 32 societies reporting, with an aggre- 
gate membership of 335,265, no fewer than 24,355, 
or 7.3 per cent., were unemployed, as compared 
with 7.1 per cent. in the previous month. The 
actual percentage is not great compared with the 
returns for the whole of the last twelve months. 
It has not, however, fallen so low as at the end of 
August, 1892, while it has reached the level of last 
year earlier in the autumn. The shipbuilding indus- 
tries have rather receded than advanced, for the signs 
of revival of two months ago have not been maintained. 
The several engineering branches also have declined, 
the percentage out of work being greater by 1.3 per 
cent. than it was at the end of August. There is also 
a slight increase in the number out of work in the 
building trades. The number of disputes recorded 
shows a decrease, but the total number of workers in- 
volved was tolerably large, quite apart from those 
connected with the dispute in the coal trade. An 
increase in wages is reported in the building trades at 
Southampton, Glasgow and other places in Scotland, 
and in Dublin; algo in connection with some engineering 
branches at Bolton, for seamen at Bristol and London, 
in the textile trades at places in Lancashire, among 
the boot and shoe makers at Leicester aud Bristol, 
corporation employés at Nottingham, and some other 
industries. On the other hand, there have been reduc- 
tions in wages in the shipbuilding trades at Middles- 
brough, for smiths at Belfast, steelworkers, seamen at 
various ports, labourers, and others. Reductions in 
the working hours have taken place in five branches 
of industry. 


The report of the Ironfounders for October shows 
an increase of 378 in the number of unemployed, 
which is also the total increase on the funds in all the 
benefits, as the decrease of 30 in the number of 
sick was exactly made up by the increase on the other 
benefits. The total out of work on donation was 1765; 
sick, 364; on superannuation, 643; on dispute, 11 
only ; on the other trade funds, 202; total, 2988. The 
total cost was 975/., or about 1s. 34d. per member per 
week. An analysis of the returns as to the state of 
trade shows that 3541 members in 32 branches are 
working under conditions moderately good; but 


11,500 members, in 90 branches, are working under 
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conditions described as ‘a bad state of trade.” It is 
admitted that to a large extent the less healthy condi- 
tions are the result of the coal dispute ; fuel being 
scarce and dear, many works have stopped until the 
price of fuel is down to its normal level. The Jron- 
founders’ Society have voted for a sixpenny levy for 
the miners, and suggestions are made for a further 
levy to relieve the distress among their own members. 
The pressure of the depression in this branch of trade 
has lasted so long that a large number have outrun 
the limit of donation benefit, so that something must 
be done to keep them from actual pauperism, a thing 
almost unknown in the history of the union, as regards 
its own members. 





The conditions of trade in the districts covered by 
the Associated Blacksmiths’ Society are not so bad as 
in some other districts, but many of the members have 
been suspended from work in consequence of disputes 
in other branches of trade, as, for example, on the 
Clyde by the joiners’ disputes, followed by a lock-out. 
There are a large number of orders for new shipping 
on the Clyde, estimated by Mr. Inglis as 208,000 tons, 
as against 142,000 tons last year at the same date. 
But it is said that the orders are not so widely distri- 
buted as some desire that they should have been. Some 
yards are over-full, others rather slack. With the 
exception of Belfast, the union is fairly free from 
labour disputes in all its branches. 


By the close of last week the coal dispute had under- 
gone a material change. Medical men tell us that if 
a complaint is subject to changing moods, there is less 
danger of its becoming chronic. In the coal dispute 
there was fora long time a deadlock. Then the scene 
shifted. Offers to go in at the old rates were accepted 
by the men, and thousands resumed work. But still 
the attitude of the two parties was nearly the same— 
no reduction by the men ; 25 per cent. reduction by the 
coalowners. Then came offers of mediation, The 
mayors of Sheffield and other towns brought the two 
parties together, and adroitly left them to themselves 
to discuss terms. The coalowners seem to have with- 
drawn from the old position of 25 per cent., and to 
have offered to assent to 15 per cent. This was agreed 
to by a conference of the coalowners on the oe 
day. The terms were not the same as those suggeste 
at the mayoral conference, but the whole aspect of 
the dispute was changed by the Derby offer. The one 
clear point which seems to have been gained is that 
whereas the 25 per cent. was declared to be the amount 
which would make mining profitable, the 15 per cent. 
would not. Where then is the true test in this case ? 
It appears the conditions of profit and loss have 
undergone a change. Higher prices have lifted the 
whole industry into another sphere. It is very 
evident that the public sympathise more and more 
with the men in proportion as they realise the 
exact amount of the reduction proposed. The average 
would seem to be about 5d, per ton. But 5d. is a 
trifle compared with the rise in prices of nearly three 
times the total value of the coal at the pits. The dif- 
ference in the rates of wages, compared with the differ- 
ence to the consumer, is raising a lot of ugly questions as 
to the ownership of the minerals, of royalties on the 
minerals, and the possible action of the Legislature in 
the future on these and some other points. 

It is very difficult to get at the exact number of 
men who have resumed work at the old rates, but the 
following figures are an approximate calculation up to 
the beginning of this eng In the Midland Federa- 
tion 21,650 have returned to work, while 28,350 are 
still out ; in Nottinghamshire 13,700 have returned to 
work, while 4300 are still out; in Cumberland 7000 
have returned to work, none out ; in Derbyshire 6200 
have returned to work, while 23,800 are still out ; in 
Yorkshire 5000 have returned to work, while 80,000 
are still out; in Lancashire 4000 have returned to 
work, while 65,500 are still out ; in North Wales 1700 
have returned to work, while 9300 are still out. This 
gives 59,750 at work, and 211,250 out on strike. The 
above figures are exclusive of the Forest of Dean men, 
who returned to work at a reduction, of the South 
Wales men under the sliding scale, of the Staffordshire 
men under contract, of the Durham and Northumber- 
land men, aud of the Scottish miners. Assuming the 
above figures to be tolerably exact, it would appear 
that out of a total of all the persons employed in and 
about the coal mines of Great Britain, 211,250 are idle, 
as compared with a total all tola of 663,462, or, say, 
about one-third idle. Or, if w2 take England and 
Wales, about 211,250 are idle out of 574,454, the 
aggregate number employed of all kinds in and about 
the mines. The large increase in the total employed 
is seen by the fact that in 1886 the total was 519,106, 
and in 1892 the total was 663,462, or an increase of 
144,356, or 27.8 per cent., in seven years, Thirty-five 
new mines have been sunk or reopened during the 
past month, and two have been closed or abandoned. 
Of the new collieries, eight are in Wales, six in Scot- 
land, six in Lancashire, three in Durham, three in 


Derbyshire, and three in Staffordshire, while there 
is an increase of one each in six other places. The 





new pits will require workers, and if the demand for 
coal should increase, by a revival in the general trade 
of the country, there will be little difficulty in the men 
maintaining the rate of wages which will ultimately 
rule as a result of the present prolonged dispute. 


The conditions under which the miners are now 
working are very various. In most of the federation 
districts the men have gone back on the old terms. In 
the Forest of Dean they went to work at the reduc- 
tion of 25 per cent. But they have got back an ad- 
vance of 15 per cent., so that * are now only 10 per 
cent. below the highest average rates. In Cumberland 
the application of the men for a further advance was 
refused ; but at Whitehaven the dispute, after lasting 
six weeks, was ended by the men going in to work 
at the old rates, with the promise that, if it were 
found that they were underpaid, the balance would be 
made up tothe full 40 per cent. above the standard of 
1888. 

In Durham the men made an application for an 
advance. The matter was considered at a conference 
of the men’s representatives and of the coalowners, 
and the meeting adjourned. Three days afterwards 
the latter offered a conditional special advance for a 
limited period of three months. This offer the repre- 
sentatives of the men refused. The matter will be 
considered by the men in their various districts before 
any further action is taken. 

In Monmouthshire the men are working under an 
advance of 1} per cent., or at 125 per cent. above the 
scale of 1879. This applies generally to South Wales 
and North Wales, and affects some 90,000 men. But in 
Flintshire it only applies to some collieries. 

In Clackmannan and Fife about 8500 are working 
at an advance of 124 per cent. In Mid and East 
Lothian the men are working at an advance of 10 per 
cent. In some other districts advances have also been 
conceded, 

The men who are at work on the old rates of wages 
in the federation districts are paying the levies toler- 
ably well. Bnt in some districts the men desire the 
levies to go to the men in the immediate neighbour- 
hoods. ‘To this the federation disagrees, as, in the 
opinion of the agents, all should share alike. This is 
the real principle of federation. On the other hand, 
some districts have suffered more than others, as the 
funds were sooner exhausted, and human nature sug- 
gested looking near home first. But, on the whole, 
there appears to be general loyalty to the rules of the 
federation, both as to the return to work and as to the 
payment of the levies as agreed to at the Birmingham 
conference, 





The engineering industries in the several Lancashire 
districts have been affected more or less by the coal 
stoppage, and the consequent high price of fuel. In some 
cases the works have been closed, or partially closed, 
nor will any revival of activity take place until the coal 
dispute is over. Apart, however, from the fuel question, 
the establishments generally are not over well supplied 
with orders, and others are not being severely pressed 
for the completion of work on hand. Nevertheless, 
the engineers generally report trade to be moderately 
good, with only a slight increase in the actual number 
of the unemployed. The steam-engine makers, on the 
other hand, report the condition of trade as bad, with 
an increased number out of work. There is an absence 
of trade disputes in all branches, and the men in work 
endeavour to hold fast wherever they can. Inthe iron 
and steel trades generally, business is quiet ; buyers 
do not care to purchase while things are so unsettled. 
The business put through is of such a character that it 
cannot be taken as a test of prices, there being an 
almost total absence of quotations. 


In the Sheffield and Rotherham district trade is bad, 
owing to the coal dispute mainly. The armour plate 
trade is at a standstill, and has beenfor weeks. ‘Three 
firms of steel smelters have been wholly idle, and 
several others partially so. It is estimated that fully 
60 per cent. are out of employment, while the re- 
mainder are mostly on short time. The wire trade is 
similarly circumstanced, about one-third having been 
out of work for weeks, with no prospect of going back to 
work till the coal strike is over. The engineering and 
implement trades are also very slack, being in work a 
week and out a week, except in repair cases, in which 
some are engaged during stoppages in other industries. 
In the cutlery trades about 10 per cent. are unem- 
ployed, and many others are on short time. The file 
trade generally is quiet, while engineers’ tool makers 
and joiners’ tool makers are very short of work. The 
miscellaneous branches of conkiiied or partially skilled 
labour are in a worse condition than any of the above. 

In the Cleveland district generally a downward 
movement was observable all last week in the iron and 
steel market. Thedisputesatthe steel worksat Darling- 
ton, affecting 600 men, and of the platers’ helpers at 
Thornaby, involving some 240 men, have been settled ; 
and some arrangements have been made as to the use 








of the ratchet machines, There is a dispute with 





the plumbers at two establishments in the Hartlepool 
district, and there is some friction between the stone- 
masons and the bricklayers at some of the blast fur- 
naces as to the kind of work which each class or 
section may do. 





In the Wolverhampton district trade continues 
fairly good. Numerous inquiries are afloat for various 
classes of ircn, and some expiring contracts have been 
renewed for bars, hoops, and plates at current rates, 
The puddlers and mill-rollers have been better em- 
ployed through the opening of the pits in the district, 
although some have had to run short time owing to 
the scarcity and high price of fuel. Boilermakers, 
bridge and girder makers, tank and gas meter makers, 
and some others, are fully employed; some good 
orders have also been secured for railway work, colonial 
and foreign. The steel trade is active. Engineers, 
machinists, galvanisers, japanners, and wire-workers 
are fairly well employed. In the ironfounding and 
tubemaking branches also trade is better. On the 
other hand, many other trades are not so well off for 
work. Theedge tool and agricultural implement makers, 
the iron safe and lock trades, and the cycle trade, are 
not so good, many being out of work. Iron and tin- 
plate workers are also less active. The brass and 
copper trades are dull; so also are the nut and bolt 
and the nail and chain trades. The tube trade has 
improved. Some other trades in the district are slack. 
All the building trades are good, very few men being 
out of work. 

In the Birmingham district the general state of trade 
is dull. But brassworkers are busier, especially in gas 
fittings and chandeliers. So also are electric light 
workers in the fittings department. In the engineering 
branches there is a slackening off in nearly all cases, 
even in the gas-engine branches. Heavy iron work is 
in demand for bridges, boilers, girders, tanks, &c., 
with the prospect of a good winter’s work. Heavy 
chain and anchor makers are also busy. Tube workers 
and galvanised iron workers are fairly busy, but rail- 
way work is very dull. The miscellaneous trades of 
the district are dull generally ; in several the depression 
is mo ay but in a few things are looking up, On 
the whole, however, if the coal dispute were settled 
the general outlook of trade is not bad, though rather 
quiet ; in some, general activity would be the result. 





In the Leeds district the engineering trades, the 
iron and steel trades, and some other industries, are 
partially unemployed, by reason of the coal dispute. 
Otherwise the engineering trades show signs of im- 
mpm Partial suspension, or short time, has 

een resorted to in consequence of the scarcity and 
dearness of fuel, otherwise the engineering trades 
would have been at work. The puddlers have been 
out of work for weeks, and ironfounders have only 
been working about a couple of days per week at some 
of the firms. 


In the Belfast district trade is not quite so brisk as 
it was, but only about 5 per cent. are unemployed. 
In the shipping, engineering, and all cognate branches 
of trade there are signs of slackening off, but not 
seriously. The linen trades are dull, about 9 per 
cent. being out of work. But in the building trades 
only 2.8 per cent, are unemployed. In eighteen of the 
miscellaneous trades of the district only 119 are out 
of work, out of a total of 4047 members of the several 
societies, This is fairly good. 





The unemployed question affects the unskilled 
trades more than any other. All suffer to an extent 
in times of depression, but the unskilled suffer the 
most. This is a lesson to be learned and to be applied. 
Skill is the great passport to employment, and the 
less skilled are the first to go to the wall, Avenues to 
employment are open to the skilled mechanic, or 
even to the skilled labourer, when all doors are closed 
to the unskilled. But the problem is too far-reaching to 
be here discussed. Society can do something, but the 
individual workman can do more towards a cure. 





DREDGING OPERATIONS ON THE 
MERSEY BAR.* 
By Mr. AntTHony GrorcE Lyster, M. Inst. C.E. 
(Concluded from page 452.) 

Tals variation in material was found to be considerable, 
as, although the bar, so far as it has been probed, is 
found to consist mainly of free sand overlying the bed of 
the sea, the sand varied in its degree of coarseness accord- 
ing to its position ; that on the outer slopes being finest 
and mixed with mud, and the coarsest and cleanest sand 
being found on the inner slopes, whence it graduated 
outwards to the fine material of the sea face. 

(Specimens of the sand were shown to the Congress, 
and the positions from which the various samples were 
taken were indicated on the chart by letters. ) 

The best percentage of sand raised at any time with 


* Paper read before the International Maritime Con- 
gress, London, July, 1893. 
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the original dredgers was found to be about 45; and at 
the rate of filling mentioned above—viz , 500 tons in 
25 minutes—the percentage of sand must have averaged 
more than 25. 

On several occasions, in spite of the guards, large pieces 
of solid material, such as clinkers, concrete, and even iron 
shackles, passed through the pump, without apparently 
— itany harm. In one case a small iron buoy sinker, 
weighing 20 lb., was brought up by one of the pumps. 

It was at first considered probable that the dredgers 
would be able to work whilst steaming slowly ahead, but 
it was found that the suction-pipe imbedded itself to such 
an extent that the propellers failed to move the vessels, 
and eventually the best course was found to be to work 
the vessels at anchor. 

Two sites, illustrated on the chart (see page 451 ante), 
were sanctioned by the Conservator of the ous for the 
dumping of material raised. These are situated about 
three miles from the bese at which the operations had 
to be carried on, and the time occupied in going and 
coming was generally three-quarters of an hour. 

The dredgers are capable of dredging to a depth of 
about 36 ft. in smooth water, and their combined work 
per month, as will be seen from the Appendix I., ranged 
from a minimum of 10,360 tons in December, 1891, toa 
maximum of 174,160 tons in April of this year, this latter 
being equivalent to about 44 loads per dredger for each 
tide during the month, which, considering that the avail- 
able time for dredging by these vessels is from half ebb to 
half flood—namely, on an average about six hours—may 
be regarded as a very remarkable result, and such as 
could not have been achieved had the weather not been 
exceptionally good. 

he total amount removed, as measured by hopper 
loads from the commencement of work to the end of June 
in the present year, was 2,438 710 tons, and this was made 
up in the following manner: 





Tons. 

From September, 1890, to end of 
June, 1891"... eas a: i 349,550 

From July 1, 1891, to end of Decem- 
ber, 1891 ae eke ee wee 307,450 

From January 1, 1892, to June 30, 
tee a ie oo ... 451,890 

From July 1, 1892, to December 31, 
1892 Sas aa ee a sae 617,640 
Six months ending June 30, 1893 712,680 
Total 2,438,710 


The diagram (Fig. 6) shows the proportion of hours 
worked as compared with time lost from various causes 
during the twelve months ending June 30, 1893. The 
various tints indicate (1) the actual number of hours 
worked during the whole period over which operations 
have been carried on ; (2) that lost through bad weather ; 
(3) that occupied in repairs; (4) resting time and holidays; 
and (5) the time during which the level of the water 
was unsuitable for these dredgers. 

Every endeavour wasmadeto dothe maximum work ; but 

with vessels of this class, only 150 ft. long, the weather is, 
of course, an important factor in their working ; and itis 
found that a moderate swell or wind (numeral 5 Beaufort’s 
scale, from any direction between W.S.W. and N.E.) is 
sufficient to endanger the suction-pipe, and so necessitates 
the stoppage of work. 
_ The most risk occurs during spring tides, when there 
is a strong current, causing a shear by which the dredgers 
are apt to be brought across and bear down upon their 
pipes. Great care has to be exercised in the manipulation 
of the suction-pipe under such circumstances, and it is all- 
important that an observant and ready man be employed 
for this duty. 

The pipes have, indeed, been broken several times, and 
such occurrences perhaps constitute the most serious 
breakdowns, although there have been others of minor 
Sm: aaa such as must inevitably happen in such 
work, 

No work is done on Sundays, and ‘resting time” in- 
cludes Sundays and certain hours after the dredgers leave 
their work on Saturdays and before they get to work on 
Mondays, these hours varying according to the time of 
the tide of the day. 

As regards results achieved, the least depth on the 
navigating line across the bar before the dredging opera- 
tions were commenced was, according to the chart pub- 
lished in 1890, 11 ft. at low water equinoctial spring tides ; 
whilst, according to the soundings taken — in June 
of this year, 1893, the minimum depth along the line of 
FF Mal was 18 ft. 3in. under the same condition of 

ide, 

The Appendix II. gives the number of hours per annum 
during which there would be 26 ft. of water and upwards 
on the bar if maintained at its present depth ; the 
greatest number of consecutive tides — which this 
condition prevails throughout the tide, and finally the 
greatest number of consecutive hours during which there 
1s less than 26 ft. of water on the bar. 

As regards cost, the work has been carried out at a cost 
of 1.38d. per ton, which includes all wages, coal, repairs, 
and expenses on the dredgers, but no charges for interest 
and depreciation or superintendence. 

The condition of things referred to as obtaining in June 
of this year had been practically achieved at the com- 
mencement of 1892, pd has continued ever since with 
minor fluctuations, the existing plant having apparently 
failed | ~— more than fifteen months of persistent 
dredging to do more than maintain the depths achieved, 
and this in spite of the fact that its rate of dredging has 
oan No. 5” dredger did not commence work until April, 
+ Four months out of this time ‘‘No. 7 ” was not at work 
from various causes. 





been largely increased during the time named; in fact, 
out of the total quantity of 2,438,710 tons removed, 
— tons have been removed since the beginning of 


This statement, of course, only applies to increase in 
depth on the navigating line, to which the dredging work 
is practically confined. 


Fig. 6. Drevemne overarions ror vear envine 30% June ’93. 
Time during which the level of water was unsuitable _ shown thus (2.1 


Resting time 1 e. Saturday attetnoons & Sundays ” 

Tume lost owing torepairs i... ..- ; * A; 

Time lost through bad weather. © ....-..-.--.- ws on 
Actual time worked .. .._. aes » VA 





1892 





1893 3] 
E7777 7 





















































thas 


FEB 


























W WATER] 
HANNEL 


NPI. 






































Wit F 


WINDS FOR 20 YEARS. 
Kumber of hours during which the wind blew from each of the 16 chiaF 
points, are set ofF circumferentially. 
The average velocities in miles pes} 
circumferesce. 





The effect, however, has no doubt been realised in the 
extension laterally of the deepened channel. ; 

From the section along the crest of the bar in 
Fig. 7 it will be seen that a very great width has been 
effected—viz., 6000 ft.; but unfortunately it is not pos- 
sible to take extended observations sufficiently frequently 
to enable a periodical comparison to be made in this 
direction, and so it cannot be stated to what extent this 
improvement has prevailed, though the examination of 
the periodical surveys indicates that the depths on either 


side in the immediate neighbourhood of the sailing line 
have steadily improved. 

There are other evidences which support this view of 
the case; these are supplied by the observations of current 
which have been taken from time to time, and which are 
i on the Table appended to this paper (Appendix 


From the improvement visible in these it would appear 
that the deepening of the bar has attracted a larger volume 
of water to its outlet, and the improved current is assist- 
ing to maintain the advantage gained by dredging, and 
this also seems proved by the fact that in the winters of 
1891 and 1892, when there were considerable periods, 
— in one instance to about six weeks, in which 
practically no dredging could be done, there was little or 
no diminution of depths observable at the end of that 
time. 

Tu any case, however, the operations of the two smaller 
dredgers have for a long time past failed to increase the 
effective depth, and it has therefore become necessary to 
increase the power of the dredging plant. 

Accordingly, a Soe of an improved type has been 
constructed, capable of carrying 3000 tons of sand, and 
of loading herself in 45 minutes. 

It is anticipated that, _— into consideration her 
increased power, size, and steadiness, and an alteration 
in the position of the dumping site, which has recently 
been sanctioned by the Conservator, she will be able to 
remove about seven times as much as the existing craft do 
at present; so that if these latter be retained at the 
work, as is the expressed intention, the rate of progress 
in future will be fully eight times what it has been in the 
past, and under such conditions it is to be anticipated 
that before long a depth of channel of at least 26 ft. will 
be available at low water spring tides from Liverpool to 
the sea. 

It will not be out of place, in relating the circumstances 
under which this work has been prosecuted, to offer some 
observations on the laws which govern the creation of 
bars, and the forms which they assume. 

The general physical features of the river have already 
been described ; the sources on which it depends for its 
maintenance are the fresh water from the uplands and 
the currents induced by the tidal wave. 

These latter, though not the prime, are the prepon- 
derating influence. The flow of an average tide past New 
Brighton amounts to 500,000,000 cubic yards, while the 
volume of the fresh water delivered into the estuary, 
chiefly by the Mersey and Weaver, is estimated at 
between 2,000,000 and 3,000,000 in 12 hours. 

It is evident, therefore, that the scouring operations in 
the estuary initiated by the land waters are very largely 
reinforced and accentuated by the action of the tidal 
currents, and this is more particularly the case at the bar. 

Were it not for these forces (as has already been pointed 
out), the bight forming Liverpool Bay would become 
entirely sanded up by the action of the winds and waves 
on the sands, with which both neighbouring ccasts are so 
plentifully covered. 

The coursing of the waters, however, through this arc 
of sand has defined a broad and deep channel between 
Liverpool and the sea, which has, for nearly its entire 
length, sufficient depth to admit the largest vessels under 
all conditions of tide, and only at the bar or termination 
of this channel does serious shallowing take place. 

Though in most navigable rivers the bar is theruling and 
limiting factor in their navigation, and vasts sums of money 
have been spent in attempts—not always successful—todo 
away with many of these obstructions, it is a curious fact 
that the causes which lead to the formation of such 
barriers are so little understood, and in many cases so 
greatly misunderstood. The most general explanations 
given are that the obstruction is created by the neutralisa- 
tion of the river currents by the inert water of the sea, or 
by the force of opposing waves. 

As regards the first of these theories, I think it will be 
obvious to most people that it cannot hold good for a tidal 
river where the current flows alternately in either direc- 
tion, inasmuch as each — in its length becomes in its 
turn a neutral point with the recurrence of high and low 
water, so that the duration of slack or dead water at the 
outlet of the river, where the bar is to be found, does not 
exceed that at any other portion of its length which is 
subject to tidal influence. 

The suggestion that the wave force destroys the current 
at the line of a bar, which has been put forward by profes- 
sional men, and on which theory in one instance a work 
of extraordinary originality was designed and proposed 
luckily without being adopted, seems to my mind still 
more unsatisfactory. Were such a theory correct, there 
would certainly be, during the long intervals of repose 
and freedom from storms which occur in most rivers, a 
much greater reduction of bar level than is observable. 

But the best proof of the inaccuracy of these theories 
lies in the fact that no abnormal loss of beyemy | in the cur- 
rent is noticeable on the line of the bar ; on the contrary, 
the velocity of the ebb tide in the case of the Mersey bar is 
very considerable outside its limits, and is appreciable at 
the N.W. lightship, a distance of 11 miles from its crest. 
At the Mersey bar itself the velocity of the ebb amounts 
to nearly 3 statute miles per hour on high spring tides, 
and 1} miles on neaps, and this, as has been determined 
by observation, is only lost by slow degrees. : 

The form, however, which the obstruction takes being 
of a purely local and comparatively abrupt character, 
does not lend itself to any explanation based upon so 
gradual a reduction of velocity as is noticeable, and the 
explanation of its formation must be sought elsewhere. 

To thoroughly appreciate the causes which bring about 
the formation of bars in the peculiar shape in which they 
are formed, it will be well to consider the simplest form 
of channel coursing through banks of sand free from 
alluvial or cementitious substance, and with which the 
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contour lines of the outer slopes of the sand banks form a 
right angle (Fig. 7). 

Inder such conditions the general fall or slope of the 
banks will be radially from apices near the centre of their 
areas on either side of the channel, and their slopes will 
be considerably increased in the immediate neighbourhood 
of the channel. The intersection of a channel of the sec- 
tion shown on the diagram with the outer slopes of the 
banks would, if it were affected by human oo and a 
uniform section maintained throughout, result in a 
¥“ one ” or curved line of intersection represented by 
ABC. : 

When, however, as in the case of rivers, the formation 
of the outlet of the channel is effected by hydraulic 
agency, it must, as a result of natural laws, take a dif- 
ferent form. Supposing the volume retained by the 
channel to be constant throughout its length down to a 
line of section drawn across the channel from A to C, it 
will be obvious that below that point the waters which it 
carries can escape laterally across the line of intersection 
A BC before referred to ; sn He Wr if a number of 
sections be considered between A, C, and B, there will 
clearly be less water available for the maintenance of 
each successive section between those points ; and taking 
into consideration the relations of the velocity and ma- 
terial in snspension, there must be, as a consequence, a 
gradual reduction of sectional area, and consequently a 
rise of the bottom of the channel between A C and B. 
This rise of the bottom in the centre must also of neces- 
sity be followed by a rise of the sides of the channel, in 
order that its cross profile in this length may accord with 
or be similar to that obtaining in the rest of its course, 
the nature of the material in which it is formed being 
assumed to be similar throughout, and the velocities at 
different points in its transverse section varying similarly. 
The result of this action is seen in the formation of a 
ridge or mound along the curved line forming the inter- 
section of the outer slopes of the banks and the inner 
slopes of the channel, which constitutes a serious obstruc- 
tion to navigation, and which is designated the river bar. 

The extent of this shoaling will be such that the outlet 
will be capable of discharging in a fan-like direction along 
the pecan line of its crest in any given space of time the 
water which thechannel at A C can discharge in an equal 
time. 

On comparing Fig. 7, which may be regarded as repre- 
senting an ideal bar, with that showing the actual bar 
of the Mersey, it will be at once obvious that, although 
the general features of both may be regarded as sufli- 
ciently similar to justify the theory advanced, further 
explanation is required of the dissimilarity which is 
evident. 

In the diagram an ideal condition of affairs has been 
assumed, which of course could never obtain in nature, 
the principal disturbing elements being wind and waves. 
Storms play a very important part in the ‘‘formation,” 
as well as “‘location,” of banks such as those found in 
Liverpool Bay, and the distorted form of the horseshoe- 
shaped ridge called the bar is undoubtedly largely due to 
this influence. Looking at the comparative amount and 
direction of the wind forces affecting the bay, as shown 
by the wind diagram, Fig. 8, it will be seen that those blow- 
ing through an arc extending from W. byS. to W.N. W. 
are most powerful. If to this consideration be added the 
fact that the greatest ‘‘ fetch ” is to be found through the 
same arc, it will be at once seen that the banks and bar 
are most liable to disturbance from such causes acting 
through the arc named. As material is brought down by 
the current through the Queen’s channel, the tendency of 
prevailing winds and waves would be to deflect it rather 
to the north side of the bar, where, as the current dimi- 
nished, it would be gradually deposited. The very con- 
siderable change in the direction of the Crosby channel, 
which is noticeable from the Crosby —_ outwards, is no 
doubt in a large measure due to the tendency of prevail- 
ing winds and waves to build up the leeward side of the 
channel, and thus gradually to cause it to align itself in 
the direction of the prevailing opposing forces, 

In conclusion, I think it will be agreed that very con- 
siderable results have been obtained at the Mersey Bar, 
and that with the improved dredger which is now being 
set to work there is every hope that a deep channel from 
the sea to Liverpool at all conditions of tide will very 
shortly be obtained. 





Aprennix I, 
Quantity of Sand Dredged at Queen’s Channel Bar, from 
Commencement, September, 1890, to June 30, 1893. 


September, 1890 (part month), one dredger at Tons. 

work .. = os oe in os ° 11,180 
October, 1890, one dredger at work 20,510 
November, ,, a = 20,340 
December, ., ” aR 27,620 
January, 1891 * ‘. 31,080 
February, ,, * * 31,810 
March, ” ” ” 11,280 
April, 5, two dredgers at work 45,970 
May, ” ” ” 61,440 
June, ” ”» ” 88,820 
July, ” ” ” 66,989 
August, o s. > ed se 42,570 
September, ,, o as oe ee 63,810 
October, ,, °° < ca oe 54,940 
November, ,, = - 68,790 
December, ,. oe - 10,360 
January, 1892, one dredger at work 21,460 
February, ,, two dredgers at work 5960 
March, a io aa 149,930 
April, »» One dredger at work 62,740 
May, ” ” ” 120 
June, 2 on 7 52,180 
July, », two dredgers at work 115,880 
August, ,, a we -- 119,220 
September, ,, ss os 52,800 
October, ,, » e e- 115,200 
November, ,, os Mei ° 133,920 
December, ,, e 80,620 





Tons. 

January, 1893, two dredgers at work 70,920 
February, ,, one dredger at work 49,760 
March, », two dredgers at work 105,370 
Ag, —,, z 174,160 
May, ” ” ” 168,950 
June, ” ” ” 143,520 

Total . 2,438,710 


AppENDIX II,—Mersry Bar. 
Present Depth of Bar, 28 Ft. below Vld Dock Sill, or 18 Ft. 
below Low Water of Spring Tides. 
Number of Hours during which there is 26 Ft. of Water 
and upwards on the Bar. pel 
Number of 








i Number of | . 
Height of : Tides in One Hours in One 
mercer | Mages | Tecan. | en cathe 
Dock Sill. " | Height ee 26 Ft. or more on 

| respectively. the Bar. 
ft, hrs. mn hrs. mn 
9 12 30 3 37 3) 
10 12 30 23 287 30 
ll ll 45 34 399 30 
32 10 45 69 741 45 
13 10 .0 &8 880 0 
14 9 40 i7 744 20 
15 9 10 99 907 30 
16 8 45 80 700 0 
17 8 40 | 75 | 650 0O 
18 8 30 83 705 30 
19 8 20 | 47 391 40 
20 8 20 | 22 183 20 
21 8 15 | 5 41 15 

| 905 | 669 50 

6669 h. £0 m. x 100 _ 76 per cent 


3760 


Periods Extending over Several Tides when there will be 
26 Ft. and upwards of Water on the Bar. 


February .. 6 consecutive tides at 124 hours per tide = 75 
March.. a a 5 5 = 874 
April .. 7 we ne a = 87} 
August os as 5 * = 175 
September .. 7 7 vi Ns = 87} 
October 6 = 75 


Nors.—The longest consecutive period during which there will 

be less than 26 ft. on the bar is 4} hours on a 21-ft. tide. 
AppPENDIX III.—Mersgy Bar. 

Ebb Currents over the Bar taken during 1892-3. 





























| 2 Lo £2 
er Ses 58 Weather. | 
HAS Hoa CRE | 
= |*O $s 
Cn sek - - ——— |ow 
se™ jss5\o = - |e 
Date. 7O. Se Bost Wird. wi 
elo a3" & Ba 
55 = o8s See | i} 23 
poee 826 285) Direc. | ,, 2 (32 
mean cee 2 EA| ‘tion. | Force. | & i 
t. in. hours | 
March 30,1892 2111, 3 215) N. | 1 | 1 |N. 
a “s 111/| 8 200} ss | od 1| 1. 
a s 2s 12H), 1 1/8. 
May 26, ,, 19 7 st 2.27 | a | 2 2\N. 
= at 2 7) 4 2 23 5 3 2) 1 
“4 a 19 7| % | 281] ,, | 2 o} 1. 
re , Tad ees a eg ee I 2 | 8. 
Mov. 7, 55 1911 3 | 217| Calm | 0 1|N. 
iG ou 001 | st So | O 
zs 11l 3$ | 213] ,, | 0 1| 1. 
ee i (AD aL:) Se Rae) 0 1| 8. 
Feb. 3, 1898) 18 4 3 2.48 | S.W. 1 1|N. 
* ce 18 4 3 2.35 “ 1 ike 
” » 18 4 38 2.18 ae ae | 1 | 
March 20, ,, 20 8, 3 2.57 | N.E 1 0|N. 
« 2 8| 8 2.588] ,, 1 o| I. 
eS te 0 8) 3s | Soe, | 1 oO; I. 
oe ee | a 0/58. 
April 18, ,, 2011; 3 | 2.79] Calm 0 1|N. 
‘ He eS a, | ai i | wie 
eS a 2011 / 8 2.983] 5, | 0 oes 
» | 21, 8 | 288 4, | 0 1] 8. 
| i ' 





* The letters N., L, and S.,i indicate the respective positions of 
the floats in the channel—North, Intermediate, and South. 
Norsr.—All currents taken with poles immersed 15 ft. 





LAUNCHES AND TRIAL TRIPS. 

THE screw steamer Calchfaen went on her trial on the 
measured mile at Skelmorlie on the 9th inst., when she 
attained a — of 104 knots. This vessel was built by 
the Ailsa Shipbuilding Company, of Troon, for Messrs. 
Kneeshaw, oe and Co., of Liverpool, for their lime- 
stone trade, and the foilowing are her dimensions: Length, 
160ft.; breadth, 244 ft. ; and moulded depth, 11 ft. 9 in. 
She has been fitted by the builders with compound 
eens engines, 20 in. and 40 in. cylinders by 
27 in, stroke, 


_ Messrs, Scott and Co., Greenock, launched on the 10th 
inst. an auxiliary steam schooner yacht, called the 
Kittiwake, to the order of Lord Carnegie. Dimensions : 
Length, 120 ft. 9 in. ; breadth, 21 ft. 2 in. ; depth, 12 ft. : 
gross registered tonnage, 179.69; Thames measurement, 
240 tons. The builder will supply triple-expansion 
engines of 160 horse-power, the diameter of the cylinders 
being 9} in., 15 in., and 24 in. respectively, with a piston 
stroke of 18 in. The Kittiwake will also have large sail 
power. 





Thes.s. Shenandoah madea very successful trial tripinthe 





Firth of Clyde on the 7th inst. She is the second of th 
steamers built by Messrs, Alexander Stephen and Seas, 


Linthouse, to the order of the Chesapeake and Ohio 
Steamship Company, Limited, of London, for their new 
line between Newport News and this country. The 
vessel is ——. for carrying about 5500 tons deadweight, 
and is specially fitted for cattle, of which she can take 
about 760. She is a sister ship to the Rappahannock, 
already fully described, and on trial on the measured 
mile made the same average speed, about 14 knots. 





There was lately launched from the patent slip of 
Messrs. G. Napier and Son, Crosshouse, Southampton, a 
steel screw passenger vessel named the Prince, of the 
following dimensions: Length over all, 70 ft.; breadth 
extreme, 16 ft.; depth moulded, 6 ft. 3 in.; draught, 5 ft. 
aft and 3 ft. forward. The vessel will carry nearly 200 
passengers. The engines are of the compound surface-con- 
densing type, with cylinders 10 in. and 20 in. in diameter 
by 12 in. stroke, and the boiler of the return-tube marine 
type, with 123 lb. working pressure. The vessel has been 
built to the order of the Gosport and Portsea Water- 
man’s Steam Launch Company, Limited, and on the 10th 
inst. she was taken on the measured mile, and although 
it was blowing rather hard, with a choppy sea, the mean 
speed attained was just over 9 knots, this being con- 
sidered highly satisfactory, taking into account the small- 
ness of the propeller due to the light draught of water. 





Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
launched, on the 12th inst. a steel screw steamer named 
Greenbrier, built for the Chesapeake and Ohio Steam- 
ship Company, Limited, London, for the general cargo 
and cattle trade. The vessel has two iron decks laid all 
fore and aft, with a shade deck above. The cattle will be 
carried on two decks with portable hinged fittings, so that 
on the return voyage from Europe the cattle space can be 
available for carrying cargo. The masts are telescopic, so 
that, if necessary, the vessel can enter the Manchester 
Canal, and go under bridges in tidal rivers. The vessel will 
be fitted with triple-expansion engines by Messrs. T. 
Richardson and Sons, and it is anticipated a sea speed of 
12 knots will be easily obtained. 





_ Messrs. Wm. Simons and Co., Renfrew, on the 11th 
inst. launched complete the paddle ferry steamer Hutton, 
constructed to the order of the London County Council 
for service on the River Thames at Woolwich. This 
vessel forms one of a fleet of three which the County Coun- 
cil have provided for the public, and by which passengers 
and vehicles are carried across the Thames without 
charge. The dimensions of the vessel are as follows: 
Length, 170 ft.; breadth over all, 58 ft.; depth, 7 ft. 3 in. 
It has a capacity to carry 130 tons of live oad (that is, 
70 tons for vehicles on the upper deck, and 60 tons for 
passengers on the main deck). It is constructed of steel, 
under special survey of Lloyd’s and the rd of Trade. 
It has a flush deck, and a large deckhouse amidships. 
The main deck is sponsoned out flush with the paddle- 
boxes, and the bulwarks run in a fair line with the 
paddle-boxes from stem to stern. The upper deck is 
plated with corrugated plates filled in with asphalte and 
sand, upon which creosoted Memel blocks are laid. Six 
sets of sliding gangway doors, three on either side, are 

rovided for the vehicle traffic, the passengers’ gangways 

ing placed on the main deck. The boat is intended to 
embark and land its traffic on floating pontoons (having 
girderwork approaches) stationed on each side of the 
river. The vessel is fitted with two pairs of engines, 
each working independently, and provided with separate 
surface condensers, also with independent combined air 
and circulating —. The engines are intended to 
— the vessel at a speed of Fy knots per hour, and 

evelop over 600 indicated horse-power. Steam is pro- 
vided by two steel boilers, An electric light installa- 
tion has been provided. 


The Sunderland Shipbuilding Company, Limited 
launched on the 12th inst. a steel screw steamer named 
Celte for Messrs. Chevilotte Freres, of Brest. The prin- 
cipal dimensions are: Length, 210 ft.; breadth, 31 ft. ; 
depth, 17 ft. Gin. She has been built to the highest class 
French Veritas, and is for the owners’ French coasting 
line. Tri sls aon engines are supplied by the North- 
Eastern Marine Engineering Company, Limited, of Sun- 
derland. The cylinders are 18} in., 30 in., and 49 in. in 
diameter by 33 in. stroke, steam being supplied by an 
extra large boiler working at a pressure of 160 lb. per 
square inch. 


Sir Raylton Dixon and Co., Middlesbrough, launched 
on the 8th inst. a steel screw steamer of the spar deck 
type, named Rothenfels, built for the Hansa Steamship 
Company, of Bremen. The principal dimensions are: 
Length, 327 ft., by 41 ft. 9 in. beam, by 28 ft. 6 in. depth 
moulded. Engines will be fitted by Messrs. Thomas 
Richardson and Sons, of Hartlepool. The cylinders are 
24 in., 38 in., and 64 in. in diameter by 42 in. stroke, with 
two large steel boilers working at 160 lb. pressure. 

The steamer Cayo Mono, built by Messrs. C. 8. Swan 
and Hunter, Wallsend, for Messrs. Ernest Bigland and 
Co., London, went on her trials off Tynemouth on the 
14th inst. The length over all is 326 ft. ; beam, 41 ft. ; 
moulded depth, 26 ft. 10 in. Her engines were built b 
Messrs. Thomas Richardson and Sons, of Hartlepoo! 
her cylinders being 24 in., 38 in., and 64 in. in diameter, 
with a stroke of 42 in. A speed of over 12 knots was 
obtained in a series of runs, 





MaRSEILLES.—The number of vessels which entered and 
cleared at Marseilles in August was 1321, representing an 
aggregate tonnage of 742,619 tons. The corresponding 





movement in August, 1892, was 1400 vessels, representing 
an aggregate tonnage of 797,974 tons, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECOR 


CompPiLep By W. LLOYD WISE. 
SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

el ti are com ted from abroad, the Names, 
é&c., of the Communicators are given vn italics. 

Copies of Specifications may be obtained at the Patent Ofice 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement cf the t of a Pp 
svecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the adverti. tof the pt of a plet ification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


MACHINE TOOLS, SHAFTING, &c. 


134, F. Lightbourne and _ C. Gibson, Birming- 
ham. Differential Pulley- Blocks and Hoists. 
(2 Figs.] October 25, 1892.—This invention relates to pulley- 
blocks and hoists with epicyclic trains of wheels for multiplying 
power. By pulling one side of the chain ¢ motion is imparted to 
the wheel A. The internal gear j is eccentrically turned, and its 
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arms j° made to slide within the gaps k? of the locking frame k, 
which is then reciprocated as the internal wheel j revolves in its 
eccentric path, and motion is communicated to the toothed 
annulus 6 and its pinion bl, this pinion driving the large tooth 
spurwheel d and through it the lifting wheel e, which is rotated 
and the weight lifted proportionally to the speeding down of this 
wheel. (Accepted September 6, 1893). 


RAILWAY APPLIANCES, 

15,459. R. Whitehead, Swinton, Lancs. Automatic 
Fog Signals for Railways. [7 /igs.] October 8, 1892.— 
This invention relates to signalling apparatus for use on railways 
during foggy weather, and the object is to give the warning 
without the employment of fogmen. The end of the piston is 
retained a short distance within the cylinder, at the end nearest 
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the advancing train, and the opposite end projects from the 
cylinder b! at the forward end, when the apparatus is in use, by 
means of a weighted lever d which is supported by the rocking 
shafte. A target f is mounted near the end of the cylinder, 
and a gong g near the opposite end of the piston. A lever h is 
placed one side of the rail a, £0 that a wheel runs partly on it 





while passing along the rail. A vertical case q is mounted over 
an opening in the cylinder, immediately in front of the end of 
the piston c. The leading wheel of atrain, when p ing in 
the direction of the arrow, passes over and presses down the 
raised portion of the lever h, which causes the lever d to propel 
the piston ¢ with force against the target /, carrying with it one 
of the fog signals t, which is thus exploded, at the same time the 
opposite end of the piston being withdrawn into the cylinder b', 
and the vertical bar 2 lowered until the blank portion at the top 
comes opposite the end of the cylinder, and prevents the piston c 
returning until the train has proceeded farther along the line, 
when the leading wheel passes over and presses down the raised 
portion of a lever, thereby raising the vertical bar 7, when the 
piston c shoots through’a hole in the top of the bar, and strikes 
the gong s or a target, thereby giving the second warning. (Ac- 
cepted September 6, 1898). 


19,632. T. H. Heard, Derby, and W. G. Birkin- 
shaw, Quarndon, Derbys. Keys for the Permanent 
Way of Railways. (2 Figs.) November 1, 1892.—This in- 
vention relates to the securing of keys upon the permanent way of 
railways after they have been driven into place. The key Cis made 





of wood, and provided with holes at the ends, into which wedges 
Dare driven aiter it isin place. To insure the expansion of the 
end of the key upon the insertion of the wedge, a saw-cut C! is 
run from the end into the wedge-way, so that when the wedge is 
inserted, the saw-cut opens, and the necessary enlargement at 
the end of the key is obtained. (Accepted September 6, 1893). 


19,357. S. J. Summerson, Darlington. Lever Boxes 
for Actuating Railway Switches. [4 Figs.) October 
28, 1892.—This invention relates to a lever box consisting ofa box 
b having the pin / for the bellcrank ¢ cast in one piece with it, 
and having an attachment to the lever consisting of a sliding bolt 





which can be dropped into the side of a sectors to adapt the 
lever / for working points self-acting for either hand, or by with- 
drawing the bolt to enable the lever to be used as a throw-over 
one, the lever being prevented from working at all by the appli- 
cation of another bolt acting upon the sector. (Accepted Septem- 
ber 6, 1893). 


STEAM ENGINES AND BOILERS. 


19,504. D. B. Morison, Hartlepool, Durham. Water 
Circulating Apparatus for Steam Boilers, [2 Figs.) 
October 31, 1892.—This invention relates to water-circulating 
apparatus for steam boilers. a are the shells of the boilers, } 
their combustion chambers, ¢ the normal water level in each 
boiler, and c! a safe level. To the shell of each boiler is con- 
nected by a branch piece a pipe d, d! aes at both its ends, the 
part d being of larger diameter than d!, and terminating at its 





upper end in the steam space above the normal water level, the 
portion d' ending at its lower open end in the lower part of the 
boiler. The pipes d, dl, and the branch pieces of two boilers, 
are joined by a pipe e connected to each of the branch pieces at 
a point corresponding to the safe level. This connecting pipe is 
furnished with non-return valves, and with a pipe g in communi- 
cation with an apparatus such as a donkey pump for circulating 
when raising steam. (Acsepted Sentember 6, 1893). 


19,866. R. Archer, Ossett, Yorks. Lubricating 
and Packing Stuffing-Boxes. (5 Figs.) November 5, 
1892.—The object of ths invention is to provide means for 
lubricating piston, &c., rods. A coil of hemp A is placed around 
the piston-rod RB, and on each side of the packing is a cover C, 
D. Thecover C is provided with a cylindrical case C' extending 





around the packing A, and having a screw thread on its outer 
surface; and the cover D, with a cylindrical case D1, having an 
internal screw-thread which fits on to the thread of thé case C!. 
Aslot E is cut in these cases Cl, D' to enable the lubricant to be 
fed on to the packing A. By screwing the covers C, D together 
the packing A is held in the required position upon the rod B, 





and the lubricant, when fed to the packing through the slot E, is 
retained and not allowed to escape. The arrangement is placed 
within the gland G, and oil is fed to it by means of the lubricator 
H mounted on the gland G. The covers C, D, with their cases 
C', D!, when screwed together over the packing, form a box for 
the lubricant fed therein, consequently the packing is kept 
saturated with oil, and the piston rod B lubricated. (Accepted 
September 6, 1893). 


19,336. D. J. Murray, Ipswich. Drum Governors. 
[4 Figs.) October 27, 1892.—This invention relates to drum 
governors, and has for its object to secure regularity of specd in a 
fluid pressure motor under varying loads, by automatically chang- 
ing the cut-off of working fluid. The eccentric sheave A is attached 
to a disc B guided atits circumference by the main casting M of 
the governor, and held in position by the cover-plate C. The fric- 
tional resistance at the circumference of the disc B, due to the 
load on the slide-valve spindle, acts at a comparatively large 
radius, and keeps the governor from “‘ jumping” and “ hunting.” 
The weights rotating with the shaft act under the influence of the 
change of centrifugal force due to increase and decrease in the 
speed of the shaft. The weights in moving from the position of 
full out to full in, change the position of the links. fo reverse 
the engine, the links are coupled to the disc B in a different 
manner, They are put in positions F and G. In this 
case, when the governor weights move from full out to full in, 
the links change in position from F to Fl and from G to GQ! 









To reverse the engine when the governor works an expansion valve, 
the position of the centre T is changed, so that it bears the same 
relative position to the crank when running in the new direction 
as it did when running in the old. This is done by having two 
keyways in the governor main casting, and one key bed in the shaft 
opposite the crank. The links are changed as for single slide valve. 
The toggle joint action of the links E, E! and G, G' assists in keep- 
ing the governor steady. The centrifugal force acting on the 
weights is resisted by spiral springs H and H!. The stops J, J! 
also K, K}, limit the travel of the weights. The weights W and W1 
are connected to links D and E by the pins N and N', and the 
links D and E ara connected to the eccentric driving disc B by 
the pins P and P'. The movement of the weights W and W! 
gives the disc B an angular movement, and changes the position 
of the centre S of the eccentric sheave A with relation to the 
centre of the crankshaft. (Accepted September 6, 1893). 


19,857. F. A. Russell, Cupar, Fifes. Preventing 
the Accumulation of Water, &c., in Pipes. (6 Fiys.] 
November 4, 1292.—The object of this invention is to prevent 
the accumulation of water, steam, &c., in pipes and cylinders. 
In applying this invention to pipes or vessels working with a 
fluid pressure greater than the atmosphere, the valve 7 is held 
off its seat 8 by a spring 9, the elasticity of which may be ad- 
justed by the screw guide 10, a jam nut 11 locking it in position, 
in order that the fluid may pass away, this spring not being suffi- 
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ciently strong to keep the valve open when exposcd to the full 
working pressure of the fluid. The spindle 13 is provided with 
a conical valve 16, which bears upon a seat in the body of the 
anpliance, and prevents fluid passing when the valve 7 is open. 
The aperture 14 is placed in connection with the pipe cr vessel, 
the fluid passing the valve in the direction of the arrows (Fig. }) 
to the conducting pipe 15. When the fluid pressure exceeds 
that of the atmosphere, the valve 7 will be open and 16 off its 


seat. (Accepted September 6, 1893), 
19,858. T. Gilmour, Kilcattan, Bute, N.B. Regu- 
lating the Action of Furnaces, (2 Figs.) November 4, 


















































1892.—This invention has for its object to provide automatic 
apparatus for regulating the action of furnaces. A metal pipe is 
fixed vertically across the flue, and has its lower and upper endg 
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connected externally to a small closed cistern E, in which water 
is maintained at a coustant level by a valveG. The top of the 
flue pipe is also connected to a cylinder P, having a “meee Q 
working in it, and an adjustable escape valve controlling the action 
ofthe apparatus. When the heat produced in the furnace is 
right, the steam generated in the flue pipe passes off by the 
escape valve at the rate at which it is generated, but if the heat 
becomes too great, an increase of pressure is produced in the 
cylinder, and the piston moves so as todiminish the supply of air. 
By opening or closing the escape valve N more or less, the appa- 
ratvs can be made to maintain any desired heat. (Accepted Sep- 


tember 6, 1898). 

3,490. P. P. Hogue, Cincinnati, Ohio, U.S.A. 
Injectors. (3 Figs.) July 11, 1893.--This invention relates to 
injectors for steam boilers. Steam is admitted into the steam jet 
through a steam supply pipe by unlatcbing and moving back the 
handle, thus opening the needle valve. The steam passes through 
the water-lifting tube and through the combining tube and down 
through the exhaust chamber, moving a valve off its seat and 
establishing communication with another exhaust chamber. The 
steam thus admitted to this chamber pisses up round the com- 
bining tube out of the relief valve intoa third chamber, and down 








and around the two barrels and out into the atmosphere. When it 
has passed through the jets and exhaust chamber sufficiently long 
to exhaust the air from the pipe eonnected with the water supply, 
the water flows up to the injector through the lifting tube, and 
the greater part passes through the combining tube, out through 
openings, down through another exhaust chamber, into the 
second one, closing the check valve until the water gets suffi- 
cient velocity to overcome the boiler pressure. It then continues 
on through the delivery tube into the boiler. (Accepted August 
30, 1893). 

19,809. T. Walker, St. Helens, Lancs. Metallic 
Packing for Piston-Rods, &c. [2 Figs.) November 3, 
1892.—This invention relates to a metallic packing for piston 
valve rods, &c. A hollow cone D bored out is provided to receive 
the metallic packing rings E, which are turned outside to fit the 








cone and bored to fit the piston-rod, a piece being cut out of each 
ring to allow them to close on the rod. At the bottom of the 
stuffing-box isa spring, on top of which is a small bush to enable 
it to keep the rings together, and also maintain the vacuum from 
drawing them too tight on the rod. The rings are regulated by 
a gland adjusted by nuts. (Accepted September 6, 1893). 


17,481. J. Richardson and J. Buck, Lincoln. Go- 
verning the Speed of Engines. [4 Figs.) September 30, 
1892.—This invention has for its object to provide means for 
governing the speed of an engine direct from the crankshaft, to 
which the apparatusis fixed, and with which it revolves. The 
wedges are 80 di din tion with the driving plate that 
the whole can be contained within the length of a few inches, 
and thus made admissible. Slots A are made in the eccentric 
itself in a line with its transverse motion, and are mounted upon 
a plate C keyed to the crankshaft Cl. The eccentric slides along 
these slots A, and is driven by the plate through them, so that 
the eccentric is driven positively, and there is no strain due to 
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them upon the governor. Two wedgcs E are caused to 
slide upon the other side of the p'ate C transversely to the 
motion of the eccentric, and projections H upon the eccentric B 
engage in these wedges. The wedges are each attached to the free 
end of an oscillating weight I, the other end being fixed to a stud. 
The weight is maintained in one position by a strong spring 
K, and in that position gives full travel to the eccentric. On 
the revolution of the engine the centrifugal force causes the 
weights to fly outward, moving with them the two wedges, and 
thus effecting the transverse motion of the eccentric sheave. 
(Accepted September 6, 1893). 

19,356. J. W. Sampson and T. L. Mitchelmore, 
Southampton, Hampshire. Steam Signal Whistles 
for Ships. (4 Pipe October 28, 1892.—This invention relates 
to means for use in sounding ships’ steam signal whistles at 


is mounted upon the spindle d, upon which is formed a worm- 
screw gearing with a spindle. A slide-box g is fitted at the 
top of the o. se A, and a slide-valve g! is mounted upon the valve- 
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rod n, the upper part: of which is ecrewcd, and the valve can be 
adjusted and fixed in any position upon the valve-rod in relation 
to the port i by means of a screw nut. (Accepted September 6, 


1893). 

16,574. G. Tahikian, London. Steam Generators. 
(12 Figs.] September 16, 1892.—This invention relates to sec- 
tional boilers la which the water is evaporated in tubes. Into 


the water inlet end I of each tube T is inserted a metallic guide 
G having three screw blades B to cause the mixture of water and 
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steam to traverse the tube in helical convolutions. By the centri- 
fugal power the water particles are driven against the heating 
surface of the tube, and the steam flows centrally. The guides 
G are fixed to the boiler tube by spring clips C provided at the 
extremities of the wings and grasping the rim R. (Accepted Sep- 
tember 6, 1898). 


19,808. T. Walker, St. Helens, Lancs. Valves. 
4Fige.) November 8, 1892.—This invention relates to valves, and 
its object is to provide a clear peemge through, and in which the 
steam seating is not used as a guide for the valve. This seating 
is placed above or below the valve. The valve C has two faces 





19.R08 
formed by two indiarubber rings D, D' fixed in the metal to form 
the faee. These rings when pressed on tothe seating form a tight 
joint, through which liquid or air cannot pass. The inside surface 


of the outer casing forms the guide for the valve. (Accepted 
September 6, 1893). 
MISCELLANEOUS. 
19,735. F. W. Scott, London. Valves. (3 Figs.) 


November 2, 1892.—This invention relates to mitred working 
valves for use in connection with cranes, &c., operated by 
hydraulic, &c., fluid, and the object is to arrange the mechanism 
so that it may be used with machines having more than one pres- 





A casing a is provided, which contains four valves 


sure inlet. 
d, d', e, e', operated by two cams /, /! contained in separate 
hamb and each secured toa spindle g projecting at one end 





regular intervals, and comprises a case A with an attached steam 
engine consisting of the cylinder B and fan C. A disc D! is 
formed with a projection f! upon its face adapted to engage 
with the valve-rod n, thereby actuating the valve g'. The fan C 





thro’ the casing, and provided witha stuffing-box. The spindles 


are adapted to be moved simultaneously by a common lever, and 
are so arranged that a pair of valves are operated at the same time, 





one for the inlet of the flu'd pressure and the other for the ex- 
haust of the fluid introduced at the previous operation cf the 
valve. The twoinlet valves are in chambers communicating by a 
passage witha single inlet to the casing, and the two outlet valves 
are in chambers communicating by a passege with a c 

outlet. (Accepted September 6, 1893). 


19,461. E. Hollingworth, Dobcross, Yorks. Looms. 
3 Figs.) October 29, 1892 — This invention relates to the Holling- 
worth and Knowles jacquard and box motion mechanisms, the 
object being to employ pegs for actuating the vibratory levers em- 
loyed for working the jacquard and box motions, and to reduce the 
iability of the levers to be strained owing to the weight they sus- 
tain when elevated. The vibrator wheels D are placed into gear 
with either the upper or lower chilled cylinder gears B, C, accord- 
ing to the character of the cloth being woven, and according as they 
are selected whichis accomplished by pegs. The pegging wheel 
H is secured to the diagonal shaft I, which receives rotary motion 
by means of bevel wheels J from the top cylinder gear C. The 
wheel is provided with a peg K adapted to gear with a starwheel 
L fixed on the end of the jacquard cylinder M, which carries 
lags N provided with pegs c, this starwheel L receiving inter- 
mittent motion from the pegging wheel H for every revolution of 
the crankshaft, a similar intermittent rotary motion being im- 
parted to the jacquard cylinder M. A series of horizontal barsO 
are employed, the number corresponding to that of the vibrating 
levers E, one for each heald. The rear ends of these bars are 


awed 








carried by a cross-shaft P, whilst their forward ends are borne 
upon a roller Q. These bars are slotted at theirrear ends (Fig. 3), 
and are free to move backward and forward on the ahaft P, 
this movement being controlled by the pegs cin the lags. Each 
horizontal bar is made with a sneck into which is inserted the 
upper end of a bellcrank lever T working upon a fulcrum, the 
opposite arm of the bellcrank lever resting upon the pegs c. 
Thus whena peg is present and passes under the lower arm of 
the bellcrank lever, the latter is raised, thereby causing the 
horizontal bar O to be pushed forward, and the forward end 
thereof placed into engagement with the lifting rail R attached 
to an oscillating frame S, so that on the latter being raised it 
brings the bar into contact with the corresponding vibratory 
lever E, and lifts it upwards so as to place the vibrator wheel 
into gear with the top cylinder gear ; but if a peg is absent from 
the lags, the lower arm of the bellcrank lever drops, the horizontal 
bar being drawn in the opposite direction and away from the 
lifting rail R, so that it is not raised by the latter, and conse- 
—— the vibrator wheel is allowed to drop from the top cy- 
linder gear into mesh’ with the lower, the jack lever being thus 
operated in the reverse direction. (Accepted September 6, 189%). 





UNITED STATES PATENTS AND PATENT PRACTICE 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 86, Bedford- 
street, Strand. 





Nracara FAtis.—A tunnel of the Cataract Construction 
Company at Niagara Falls has recently been brought 
into use, to a limited extent, through the Niagara Falls 
Power Company, whose turbines generate about 5000 
horse-power, discharging their water into a small tunnel 
which enters into the main tail race tunnel. Work on 
the wheel pits for the main power works is steadily pro- 
gressing, about 300 men being employed. 





ILiino1s CENTRAL RAILROAD.— Although the number of 
locomotives and freight cars upon this system has been 
doubled during the last ten years, while the capacity of 
the motive power to haul and of the cars to carry tonnage 
has been increased in a still greater ratio, there remained 
in service at the commencement of the financial year 
1892-3 a large number of light old engines and cars of 
small capacity unsuitable to modern requirements. With 
a view to saving the expense incident to the continued 
use of these inadequate appliances, the directors have 
ordered the demolition or sale of 58 old engines and 2500 
small freight cars, and the purchase of a similar number of 





new engines and larger care. 
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THE MARSEILLES AND ST. LOUIS 
ELECTRIC ROAD RAILWAY. 


By C. S. Du Ricue Preiser, M.A., Ph.D., 
A.M.LC.E., M.I.E.E. 


THE town of Marseilles now contains, with its 
suburbs, close upon half a million inhabitants, and 
in spite of the narrowness, the sharp curves, and 
the steepness of many of its older streets, pos- 
sesses one of the largest tramway systems in 
France. The system, whose aggregate length is 
upwards of forty miles of double line, is owned 
and worked by the Compagnie Générale Francaise, 
which also owns the tramways of Tours, Orleans, 





Havre, Nancy, and Genoa (Italy) ; and the con- 


winds charged with moisture, is frequently .so 
slippery that a great deal of the useful energy of the 
horses is lost ; so much so that the average work 
per horse is only about twelve miles per day, as 
compared with twenty-two in some of the other 
large towns mentioned. Under these circumstances, 
the company tried, on the new suburban exten- 
sions constructed since 1899, various systems of 
mechanical traction, such as Rowan’s steam cars, 
Mekarski’s compressed air cars, and tramway loco- 
motives. The steam cars did not give very satisfac- 
tory results and were discontinued, one of the 
principal reasons being that the consumption of 
coke, which was about 3 kilogrammes per car kilo- 





metre (10.6 lb. per car mile) as long as the boiler 
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cession was granted for fifty years, the municipality 
having the right of purchase on the principle of 
valuation by experts. The older lines—viz., those 
in the town itself, have always been, and are still, 
worked by horse traction, the cost of which (40 
centimes per car kilometre, or 6.12d. per car mile) 
exceeds, however, considerably that in other large 
towns in the South of Europe, such as Lyons 
(35 cents. per kilometre, or 5.35d. per mile), 
Bordeaux (32 cents. per kilometre, or 4.9d. per 
mile), Toulouse (30 cents. per kilometre, or 4.6d. 
per mile), Genoa (29 cents. per kilometre, or 
4.43d. per mile), Turin (27 cents. per kilometre, 
or 4.13d. per mile), Milan (25 cents. per kilo- 
metre, or 3.82d. per mile), and Florence (25 cents. 
per kilometre, or 3.82d. per mile). 

The comparatively high rate at Marseilles is 
owing, to some extent, to the unevenness of 
the ground, but, more especially, to the fact of 
the town being paved exclusively with porphyritic 
granite, which is not only exceedingly hard, but, 
under the influence of the prevailing south-easterly 


tubes were clean, was doubled when, after a fort- 
night or three weeks, the tubes became in- 
crustated, so that the expenditure for fuel alone 
amounted to 25 centimes (3.8d.) per car mile ; while 
the compressed air cars, in order to accommodate 
the traffic, had to be made so large and heavy 
(14 tons) that in the crowded and narrow streets of 
Marseilles they were not considered sufficiently 
manageable. 

Athird suburban extension in Marseilles is worked 
with fairly eatisfactory results by tramway locomo- 
tives hauling three or four carriages ; but for the 
most recently constructed extension, that of a road 
railway from the centre of the town to the much fre- 
quented locality of St. Louis, north-west of Mar- 
seilles, the company adopted electrical traction by 
motor cars with overhead wires, and let the con- 
tract for the construction and equipment to Messrs. 
Sautter, Harlé, and Co., of Paris, and the Oerlikon 
Works, of Zurich, the contractors guaranteeing that 
the cost of traction should not exceed 22 centimes 








per car kilometre, or 3.36d. per car mile, which limit 


was subsequently raised to 28 centimes per car 
kilometre, or 4.28d. per car mile. Both the elec- 
trical installation and the working of the line had 
to be adapted to the peculiar and capricious traffic 
of Marseilles ; and the railway, therefore, presents 
not only several characteristic, but, as regards 
working experience, some very instructive fea- 
tures. 

Line.—The railway (4 ft. 8} in. gauge) is 6 kilo- 
metres or about 4 miles in length, and, with one 
exception, is double throughout. It starts (see 
map, Fig. 1, and section, Fig. 2) from the well- 
known central thoroughfare of Marseilles, the 
Cannebiére, about 6 metres or 20 ft. above sea 
level, and runs up the narrow Rue d’Aix with 


Fig. 2. LONGITUDINAL SECTION MARSEILLES AND ST Louis 
ELECTRIC ROAD RAILWAY cobuceress'LOUS 
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grades of 5 to 6 percent., then falling, traverses 
the industrial suburb of St. Lazare with inclines of 
2 to 4 per cent., and then passing through the 
suburbs of Les Grottes and La Cabucelle, rises 
again to St. Louis, a station on the Lyons and 
Paris Railway, with maximum grades of 3 to 5 per 
cent. The rise thus represents altogether 70 per 
cent. and the fall 30 per cent. of the entire length, 
throughout which there is not a single level section. 
On the other hand, the curvature only constitutes 
8 per cent. of the total length, while the radii vary 
in the open line from 113 to 44 metres (5.6 to 2.2 
chains), and only at the central dépét descend to 
15 metres or 0.75 chain. There are nominally 
three intermediate stations, but the motor cars 
stop whenever required to pick up or set down 
passengers. With the exception of the terminals 
and fixed stations, the two lines are placed through- 
out in the centre of the roadway, which is 10 to 12 
metres (33 ft. to 40 ft.) in width, while in the Rue 
d’Aix—viz., the most crowded part of the line, the 
roadway is only 7 metres or 23 ft. in width. In 
this section, about 350 metres (385 ft.) in length, 
the line is only single, with passing places at both 
ends. 

Permanent Way.—The granite pavement used in 
the town and suburbs of Marseilles is of the un- 
usual depth of 18 centimetres (7 in.), and this 
necessitates a special type of permanent way 
(see Figs. 3, 4, and 5), which, under similar con- 
ditions, has also been applied at Genoa. The 
steel girder rails are an adaptation of the Phoenix 
rail, but lighter, with a somewhat deeper groove 
(3.5 centimetres), and instead of the flange, 
have a thickened web at the base. They are 10 
centimetres (4 in.) in depth, 9.5 centimetres 
(3.75 in.) wide at the head, 3 centimetres (1.18 in.) 
at the base, and the web is 0.95 centimetre 
(0.37 in.) in thickness, the weight being 27 
kilogrammes per metre, or 54 lb. per yard 
lineal. In the usual Phoenix permanent way, the 
rails, generally 16 centimetres (6.5 in.) in depth, 
rest direct on the gravel or concrete bed, and are tied 
by flat iron bars every 10 ft. At Marseilles, on the 
other hand, the rails are supported on chairs which 
are bolted to Zores cross sleepers. The rails are 10 
metres (32 ft. 9.7 in.)in length, and are laid not with 
opposite, but with alternate joints. The distance 
between centres of sleepers is 1 metre (3.28 ft.), 
and 0.5 metre (1.64 ft.) at each alternate joint, so 
that there are five sleepers to every half length of 
rail. The sleepers, which are 1.7 metre (5.5 ft.) in 
length, weigh 17 kilogrammes (37.4 lb.) each, or 29 
kilogrammes (64 lb.) with chairs, and the angle fish 
joints, 44 centimetres (16.3 in.) in length, have nu 
less than six bolts and are of peculiar form, clamp- 
ing the rails at the base, as shown in the illustra- 
tion. The permanent way is thus entirely of steel, 
and.weighs complete 85 kilogrammes per metre, or 
170 lb. per yard lineal, as against only 82 kilo- 
grammes or 164 lb. of the ordinary Phoenix girder 
permanent way. 

The steep grade section in the Rue d’Aix, 





where a elipper brake is used, is laid with 27 
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kilogrammes = 54 lb. flange steel and guard erie re — j ae 
rails, resting on longitudinal 1— metallic bear- 
ings which are bolted to Zore’s cross sleepers. - 
This permanent way costs as much as 70 fr. per od editor: ‘es 
metre, or 51s. per yard. The girder-rail permanent Pit Hl Crone For Moter Cars 
way, as described, is known in France as that of P3 age neperee” 
M. Humbert, the general manager of the company. ee dh 
It is certainly very substantial, but more compli- Pit 
cated, and also more costly, than the ordinary - 
Phoenix system, its cost being, including laying, G@ + @ @ s 
but without paving, 20fr., as against 15 fr. of the : i 
=, SES} = {ef 
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former per metre, or 14.5s. as against 11s. per yard 

respectively. It possesses, however, for electric sate 

traction eed and suburban districts, the great Cc —— = pes 

advantage of constituting a complete metallic Td | QS : 

system which materially conduces to insure the con- we 

tinuity of the circuit through the rails. > Fare 

Central Station.—This is situated at 2.2 kilo- " me q | ctaRe —— 1 LS 

metres from the Marseilles and 3.8 kilometres from 4 

the St. Louis terminus, and forms part of the com- : oq ; 

pany’s great ‘‘ Lazaret” dépdt. This dépdt (see Ii a te % aa XL 
Figs. 6 and 7, page 500), erected in 1891, and EE IR SOO 20D nnn BOD dk AS 250. gh Oly. 2 98 oh My 2.50 hh, 250.4110 
{ covering no less than 8000 square metres, or 
9560 square yards, comprises a three-storey frontal 
building for offices, dwellings of the staff, and 
stores; a machine house, engine, and car sheds, 
repair shops, two water tanks of a capacity 
of 200 tons; a coal shed for 1000 tons, and 
two outer buildings at present used as stables for 
200 horses. The dépdt serves at present for some 
of the horse lines, for the line worked by steam 
locomotives, and for the electric railway ; but it 
will ultimately be exclusively used as an electrical 
central station and dépét of 1500 horse-power. 

Original Installation.—In accordance with the 
original traffic estimate of the St. Louis line, the 
steam and electrical plant, as at first put down, 
comprised (a) three multitubular boilers of Nayer’s 
type of 90 square metres (968 square feet) heating 
surface, each provided with heaters of 70 square 
metres or 753 square feet, the maximum pressure 
in boilers being 12 atmospheres, the working pres- 
sure 10 to 11 atmospheres, or 147 lb. to 160 lb. per 
square inch, and the boilers being fed by a steam 
pump and threeinjectors; ()) three vertical and com- 
pound non-condensing Hoffmann engines made at 
Oerlikon, giving, at 275 revolutions per minute, 
and 11 atmospheres pressure in oiler, 100 effective 
horse-power each; and (c) three direct coupled 
continuous current bipolar dynamos with drum 
armature of the Oerlikon type, whose output at 550 
volts was 66 kilowatt or 90 horse-power each. 

New Installation.—For reasons which will appear 
hereafter, the original plant of 300 horse-power 
proved quite inadequate, and after six months’ 
working experience had to be entirely remodelled. 
In the new installation, the original boilers have 
been retained, as they easily vaporise up to 
2000 litres, and on an average 1600 litres, or 3500 Ib., 
of water per hour each, or 4.8 tons per hour total, 















ISOHP 
Dynamo 350 Revs 






(e:¥ 


(feseall ee 
00 rete el bt 
wl {ei 
























































MN)" 
S| ee 











Oct. 27, 1893.] 


ENGINEERING. 


501 











BARR’S CONTRACTING CHILL AND GRINDING MACHINE 


(For Description, see Page 506.) 
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| horse-power. 
ever, to be put up shortly. 

The three vertical high-speed Hoffmann engines 
have been replaced by three horizontal single- 
acting condensing Corliss engines (two large and 
one small) made at Van der Kerchove’s works at 


A fourth boiler for reserve is, how- 








and are thus capable of giving, at a consumption of | 


12 kilogrammes, or 26.4 lb., steam per horse-power 
per hour by the engines, a total of 400 horse-power, 
whilst the ordinary maximum required is 300 


|Ghent. The diameter of cylinders of the larger 





engines is 55.9 centimetres (22 in.), that of the 
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smaller 40.6 centimetres (16in.); the stroke is 121.9 
centimetres (48 in.) and 106.7 centimetres (42 in.), 
the number of revolutions 80 and 85 per minute 
respectively, and the weight 33 and 22 tons re- 
spectively. At six atmospheres pressure in cylin- 
ders, the larger engines develop 250 horse-power at 
11 per cent., and 300 horse-power at 16 per cent. 
admission ; the smaller 125 horse-power at 12 per 
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cent., and 150 horse-power at 17 per cent. ad- 
mission, With the Hoffmann engines, the mean 
consumption of fuel varied from 2.5 to 4 ki'o- 
grammes, or 5.5 lb. to 9 Ib., and that of steam as 
much as 20 kilogrammes (44 1b.) per hour per 
horse-power, so that here, as in some cases else- 
where, the work done by these high-speed engines 
was by no means economical. The Corliss engines 
are guaranteed at twelve atmospheres pressure in 
boilers to work with a consumption of steam not 
exceeding 9 kilogrammes (20 lb.) per horse-power 
er hour from full to no load. As will be seen 
ater on, the variations of load on such a line as 
that of Marseilles are enormous, and in view of 
this the Corliss engines are further guaranteed 
not to vary in speed more than two revolutions 
from full to quarter load within two minutes. 

The condensed water, on leaving the condensers, 
is collected in a small tank from which two suc- 
tion pumps, actuated by toothed gearing from 
the shaft of the small steam engines, drive it 
into a Séc refrigerator (see Fig. 7). This latter 
consists of a series of pipes arranged in a hori- 
zontal plane on the top of a reservoir, and pro- 
vided with spray jets through which the water is 
forced up to a height of 3 to 4 metres (10 ft. to 
13 ft.), its temperature being, by simple contact 
with the air, reduced from 45 deg. to 26 deg. Cent. 
(112 deg. to 76 deg. Fahr.). This refrigerator is 
constructed for a maximum refrigerating capacity 
of 150 cubic metres or tons of water per hour, and 
surmounts the sheet-iron reservoir of 300 cubic 
metres or tons capacity, supported by iron columns 
and placed on the top of the coal shed. 

The three 100 horse-power bi-polar direct- 
driven dynamos have been replaced by belt- 
driven four-polar Oerlikon dynamos (Fig. 8) whose 
drum armatures are series and compound wound 
with cross-connections in the commutator, the 
double winding being inserted in mica plate 
insulations fitted in grooves or slots of the 
armature core, while the commutators are, not 
of bronze, but of hard laminated copper. The two 
large dynamos give at 300 revolutions per minute 
and 550 volts, a mean output of 206 kilowatt or 280 
horse-power, whilst the smaller machine at 350 
revolutions and the same voltage gives a mean of 
103 kilowatt or 140 horse-power, total 700 horse- 

ower, equal to 93.5 per cent. of the engine power. 
he disadvantage of belt driving is thus fully com- 
pensated by the greater efficiency obtained as 
against the original dynamos driven on the same 
shaft by engines not adapted to the extremely 
variable loads. The dynamos also drive a small 6 
horse-power motor of the repair shop. In the cables 
between the dynamos and the switchboard a fusible 
wire is introduced to protect the dynamos in case 
of short circuit. 
(To be continued.) 








THE DEVELOPMENT OF SOUTH 
AFRICAN RAILWAYS. 
(Continued from page 328.) 

THE configuration of South Africa, though at 
first sight suitable for railway purposes, consisting, 
as it does, mainly of vast plains, separated by 
ridges of hills, rarely rising to mountains, running 
parallel for the most —/— with the coast line, is 
really far from suitable. For these plains lie at 
various elevations in a series of steps, and the rise 
from one to the other is generally very sudden and 
abrupt. And the plains themselves are by no 
means level plains, and their surfaces offer in many 
cases inclinations as rapid as the maximum 
gradient. The peculiar dryness of the climate of 
the Cape is, in railway as well as agricultural matters, 
**the cause at once of all their woes and wants.” 
The country has been gradually denuded by bush 
fires and careless tree-cutting, and this has intensi- 
fied the action of the sun and the desert winds, till 
the greater part of the land of the colony is glazed 
with baked clay, from which the water runs off as 
fast as it falls. There is nothing to retain moisture 
and allow of slow filtration except in the neighbour- 
hood of the Kingsand and Anatola forests, and the 
few miles of territory that are moderately wooded. 
There is really no certainty as to water supply. 
About one-sixth of the whole area of the Cape and 
Orange Free State combined, the north-west corner 
of the Cape, receive under 6 in. of rain annually ; 
three-sixths, viz, the central and south-western 
portion, receive under 18 in., and chiefly 


winter rains ; one-third, the eastern and Orange 
Free State, with a few detached small areas 





in the south and west, under 30 in. The 
areas receiving under 45 in, and 54 in. respec- 
tively are infinitesimally small, and situated in iso- 
lated patches near the southern coast, while only 
one small patch near Table Mountain receives over 
54 in. Natal and the east coast generally are 
better provided with forests and rain than the south- 
western, or Cape portion, of South Africa. The 
water difficulty for railway purposes is not so acute, 
but the rains are chiefly summer rains. The major 
portion of the Transvaal, British Bechuanaland, 
and the northern third of the Orange Free State, 
belong to a dry region similar in respect to rain to 
the north-western portion of the Cape Colony, and 
the occasional absence of water is a serious diffi- 
culty. On the whole, the effect of the climate of 
South Africa is such that the seasons consist of 
long-protracted droughts, interspersed by brief 
periods of serious storms and floods. The rain, 
being all bottled up, so to speak, for long periods, 
falls, as it were, all of a heap. No ordinary water 
openings along the railways can possibly provide 
for the escape of these avalanches of water, so 
little of which can possibly percolate below the 
barren and baked surface of the ground, and most 
of which flows rapidly off as surface water ; hence 
the railways in South Africa are perpetually ex- 
posed to being carried away, and new waterways 
have constantly to be added at great expense. The 
above are some of the physical difficulties with which 
engineering has had to contend in railway building 
in South Africa, and there is no doubt that they 
have generally been surmounted admirably. 

In the laying out of lines in South Africa a great 
amount of engineering skill has been evinced with 
respect to avoiding work as much as possible, and 
they are generally so economically laid out that 
they might be dubbed contractors’ lines. This 
was no doubt done in the Cape Colony in view of 
the Railway Department being its own contractor, 
and this would not be a matter for regret, but rather 
for congratulation, had the average cost of the lines 
been lower than it is ; but taking the earlier lines 
—i.e., before 1887—at their actual cost, it seems 
rather curious that such careful economy in laying 
them out should have been necessary when so little 
pecuniary saving was effected. The limits of 
curves and gradients adopted to enable the engi- 
neers to adhere closely to the natural contours of the 
heavier ground, avoid tunnels, and diminish earth- 
work and bridges, as well as the lightness of the 
permanent way originally adopted, were all in 
favour of economy of construction. The limits 
adopted at various times were as follows: 

Gauge, 3 ft. 6 in. : Cape Colony (Government), 
on lines sanctioned in 1874. Maximum gradient, 
1 in 35; minimum curve, 5 chains; weight of rail, 
45% lb. iron and 46} Ib. steel. 

Gauge, 3 ft. 6 in. : Cape Colony (Government), 
on lines sanctioned in 1881. Maximum gradient, 
1 in 40 ; minimum curve, 8 chains ; weight of rail, 
60 lb. steel. 

Gauge, 3 ft. 6in. : Cape Colony (Government), 
on lines sanctioned in 1888. Maximum gradient, 
lin 40; minimum curve, 10 chains; weight of 
rail, 60 lb. steel. 

Gauge, 3 ft. 6 in. : Cape Colony (private), sanc- 
tioned before 1877, e.g., Port Nolloth-O’Okiep. 
First section : maximum gradient, 1 in 75; mini- 
mum curve, 300 ft. ; rail, 18 lb. Second section: 
maximum gradient, 1 in 20; minimum curve, 
150 ft.; rail, 28 lb. Third section: maximum 
a. lin 30; minimum curve, 250 ft. ; rail, 
28 Ib. 

Gauge, 3 ft. 6 in. : Sanctioned since 1882, e.g., 
Grahamstown and Port Alfred Railway and Cape 
Central Railway. Maximum gradient, 1 in 40; 
minimum curve, 8 chains; weight of rail, 46} lb. 
steel (same section as older 454 Ib. iron). 

Gauge, 3 ft. 6in. : Natal, on lines sanctioned in 
1879. Maximum gradient, 1 in 30; minimum 
curve, 300 ft. ; weight of rail, 46} lb. steel (this 
since 1887 has been altered, like on the Cape 
system, to 60 Ib. steel). 

Gauge, 3 ft. 6in.: Delagoa Bay and Transvaal 
system. Maximum gradient, 1 in 50, except 
length of two to three miles on the Elansburg 
(Devil’s Contoor), which is 1 in 25; minimum curve, 
12 chains ; weight of rail, 60 lb. 

Gauge, 2ft.: Beirasystem. Maximum gradient, 
3 hag ; minimum curve, 4 chains ; weight of rail, 

8 Ib. 
On page 512 will be found engravings of some of 





the rolling stock on the Beira Railway. Our 
views comprise a locomotive and first and third 





class carriages, all constructed to run on a line of 
2 ft. gauge. The locomotive has cylinders 8 in. in 
diameter by 15 in. stroke, and has six coupled 
wheels. The boiler shell and frames are of best 
mild steel, the firebox of the best selected copper, 
and the tubes of solid drawn brass. The axles, 
wheel tyres, and motion bars are of Bessemer 
steel, the wheel centres of cast iron, and the con- 
necting and coupling rods of Bessemer steel. The 
chimney is of the spark-arresting type ;a cowcatcher 


is fixed to the front of the engine. The following 
are the principal dimensions : 
Gauge of rails an 56 2 ft. 
Wheel base (engine) me 9 ft. 6 in 
es (tender) A ye ae 
Diameter of cylinders oe Sin. 
Length of stroke... ees aa 15; 
Diameter of wheels (engine) a 2 ft. 8 in 
oo ” (tender) os 2,,0,, 
Section of tyres... a ... S Zin. by 2 in 
Size of axle journals (engine) ... 54,, ,, 4,5, 
oles as), (tender) . 6 ,, 4, 3tin. 
Diameter of piston-rods ... } in. 
Length of boiler barrel one 6 ft. 11 in 
Diameter of a (mean) ... Pe are 
Thickness of plates ihe ia in. 
ve copper firebox plates, 
crown, sides, and top ... se g,, 
Thickness of tubeplates where 
tubes enter pes ‘es ae oe 
Number of tubes, 75; diameter Fj i 
Heating surface of tubes... om 247 sq. ft. 
99 ” firebox 29 ,, 
Total heating surface 26 ,, 
Grate area ... Ses ty see 4, 
Capacity of tender watertank .... 500 gallons 
ae as coal box 25 cwt. 
Weight of engine (net) _... 9? tons 


a », (in working order) 11 


Me tender (net 
x , ek 5, a 

The first-class carriage (Fig. 2, page 512) is 
divided into four compartments 6 ft. 2% in. long by 
4 ft. 9§ in. wide by 6 ft. 5? in. high, all inside 
measurements. Each of these compartments has 
seating accommodation for six passengers. The 
underframe is constructed of channel steel, with 
solebars and headstocks of 74 in. by 2?in. by ,° in. 
section. The floor is of best red deal 1 in. thick, laid 
longitudinally, and covered with linoleum. The 
whole of the body framing, outside panels and 
mouldings, are of best Moulmein teak. 

The roof is made double, with 3 in. air space 
between inner and outer roofs ; the outer roof is of 
red deal ? in. thick, and covered with sailcloth ; 
the inner roof is also of red deal # in. thick, the 
underside being covered with Lincrusta- Walton, 
made in panels to suit the spaces between the rcof 
sticks. The seats and backs are upholstered in 
buifalo hide, stuffed with curled horsehair and 
fitted with nest springs. The quarters, door panels, 
and back panels above and below the parcel rack 
are covered with Lincrusta- Walton, and borders of 
satin walnut. The quarter lights and doors are 
glazed with 26-0z. sheet glass, fixed in sliding 
frames of teak, with spring fittings to prevent 
rattling. Blinds of the venetian type are arranged 
to slide in the same way as the glass frames. The 
outer roof is made to overhang the side of the 
carriage, to which are secured sun screens of red 
deal, extending the full length of carriage. In 
this and other ways provision has been made to 
meet the requirements of a tropical climate. The 
side frame and cross-bars of the bogie are made of 
angle iron 6 in. by 4 in. by 4 in., fitted with a cast- 
iron centre and steel pin. The wheels are of chilled 
cast-iron 22 in. in diameter. The axle is 3} in. in 
diameter at the centre, with button-ended journals 
23 in. by 5 in. The bearing springs are steel 
coils, 3} in. in outside diameter, and of rectangular 
section. The bogies are not fitted with brakes. 
The drawgear is of the central Norwegian type, 
combined draw and buffers, with volute springs ; it 
is also fitted with two safety chains at each end. 
The weight of the carriage in running order is 4} 
tons. 

The following are the principal dimensions of 
the third-class bogie carriage : 


Ft. In. 
Gauge ... ai a 20 
Length of body inside 24 6 
» over platforms... oe a ae 
Width over body, extreme Ee 6 3 
Width of doorway ... i 1 
Height % asi ae ree x See 
», from top of floor to underside of 
roof ... ade oo oh os wr) 6 BE 
Bogie centres... Rf 19 0 
Wheel base (bogie)... 3 0 


The carriage is constructed with one compart- 





ment, with a passage down the centre and longitu- 
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dinal seats on each side, with a total seating 
accommodation for thirty-eight passengers. The 
platforms at each end are 2 ft. 3} in. long, with 
entrances at each side —— by wrought-iron 
gates of neat design, and strong wrought-iron hand- 
railing. At the centre of each platform provision 
has been made for crossing from one car to another 
- by means of a hinged chequered plate. 

The underframe is constructed of channel steel 
of the same sections and general design as the first- 
class carriage before described. The bogies are 
also of the same design as those of the first-class 
carriage, with the addition of a brake acting on all 
the four wheels on each bogie. The whole of the 
body framing, outside panels, and mouldings, are of 
teak. The roof is made double, and with sun 
screens extending the full length of the body. The 
seats and backs are made in lath and space of pitch 
pine and teak, got up with the natural grain 
and varnished. ‘The head panels over the win- 
dows inside are of teak, with teak mouldings. 
There are eleven windows on each side, glazed with 
26-0z. sheet glass fixed in sliding frames of teak ; 
also blinds of venetian type made to slide the 
same as the glass frames. Over five windows on 
each side, hit-and-miss ventilators are provided ; a 
small water tank for drinking purposes is fixed at 
one end of the carriage at a suitable height above 
the platform. Central hinged doors divide the 
interior from the platforms. A powerful screw 
brake is fixed at one end of the carriage, acting on 
all eight wheels. 

The whole of this rolling stock has been con- 
structed by the Brush Electric Engineering Com- 
pany, Limited, at the Falcon Engine and Car 
Works, Loughborough. 

(To be continued.) 





THE BRITISH ASSOOIATION. 
(Continued from page 478.) 
THE TEACHING OF SCIENCE. 

SEVERAL papers of an educational character were 
brought before the section. The most important 
one was that by Professor Carey Foster, F.R.S., 
Dean of University College, ‘‘ Apparatus for Ele- 
mentary Class Work in Practical Physics.” Pro- 
fessor Foster took the trouble to exhibit some of 
his apparatus for the practice of his students, and 
to demonstrate their use. The students, he empha- 
sised, should take part in the experiments at an 
early stage. Hence we needed simple inexpen- 
sive apparatus readily multiplied. The designer of 
such certainly deserves the greatest praise. Pro- 
fessor Carey Foster’s demonstrations were highly 
appreciated by the learned professors and less 
learned members. 

Mr. W. B. Croft’s paper, ‘‘ Physics Teaching in 
Schools,” dealt more with the general features of a 
scientific and practical training. At his school in 
Winchester the suggestions of the Duke of Devon- 
shire’s Committee of twenty years ago are acted 
upon, according to which simple mechanics, heat, 
and hydrostatics fall to the second year, chemistry 
to the third and fourth, geology to the fifth, elec- 
tricity to the sixth, acoustics and optics to the 
seventh year. The curriculum requires seven years’ 
attendance, the two last years being essentially de- 
voted to practical demonstration. In another 
paper, read on a different day, Mr. Croft described 
‘¢Simple Apparatus for Observing and Photograph- 
ing Interference and Diffraction Phenomena.” 
The photographs which he threw on the screen 
proved that his simple apparatus answered remark- 
ably well. 

Mr. A. E. Hawkins, of Bedford, referred, in his 
‘¢ Notes on Science Teaching in Public Schools,” to 
the examination craze, which is now being abused at 
almost every meeting of teachers, and yet appears 
so firmly established. There is a whole literature 
living simply on examinations ; we have examiners, 
fees, grants, prizes, and scholarships ; the system 
offers too great advantages to some of all classes 
concerned. This, however, is not what Mr. 
Hawkins said. He demanded ample time for the 
science teacher to prepare his experiments ; appa- 
ratus for the boys, who should take comprehensive 
notes, &c. The discussion showed that competent 
men, Mr. Glazebrook, Professors Fitzgerald and O, 
Lodge, Mr. De Jones, Mr. Emtage, Dr. Gladstone, 
also differed from the Science and Art Department, 
and would prefer inspection to examination. Dr. 
Gladstone gave some very interesting figures about 
the progress of elementary science teaching. During 
the past two years, the number of schools imparting 


such instruction has risen from 173 to 788. Of the 
scholars under the School Board of London, the 
number of those joining the science classes has risen 
from 2000 in 1891, to 26,000 in 1892, and 40,000 in 
1893. The misfortune of all such debates, Professor 
O. Lodge put in, is that the head masters cannot be 
compelled to listen. 

A paper by Lord Rayleigh, ‘‘ A Simple Interference 
Experiment,” may also be mentioned here. In 
this apparatus, light from a single slit illuminated 
by the sun or a lamp, passes down a tube a foot 
long, and falls on two very fine slits, very close to 
one another. An eye placed at the back of the 
slits sees beautiful bands. The eye replaces a lens. 
In our eye we have, as Mr. Glazebrook remarked 
afterwards, a lens and a screen, so that, in many 
experiments, a telescope can be dispensed with. 
This is a fact not generally recognised. 


THE PUBLICATION OF SCIENTIFIC PAPERS. 


This is another question constantly forcing itself 
upon the attention of every man interested in pure 
and applied science. The discussion which a oo 
of the above title, by Mr. A. B. Bassett, F.R.S., 
called forth in Section A, elicited, at any rate, the 
news that the Royal Society is aware of the 
urgency of the question, and ready to do something. 
Mr. Bassett was not present. He deals with two 
main schemes: firstly, all papers of importance 
should be published in a central organ—hardly 
feasible, in his opinion ; secondly, a digest contain- 
ing an abstract of such papers should, from time 
to time, be published. For this purpose authors 
should append a headnote to their papers, briefly 
setting forth the object of the investigation. Such 
headnotes should be copied and arranged every 
three or four years, and a digest published. Mathe- 
maticians could buy their mathematical digest, 
chemists the chemical one. This is what the Incor- 
porated Society for Law Reporting has been doing 
for years. Mr. Bassett thinks that an arrangement 
could be made, perhaps, with Nature, and suggests 
a committee of the British Association. Mr. James 
Swinburne wished to bear in mind what amateurs 
did for science, and alluded to the usages of 
societies. The actual reading of papers was un- 
necessary, the expense cf publication was often 
underrated ; he hoped the Physical Society would 
take the matter up. Professor Fitzgerald repudiated 
the idea of an index, abstracts were needed ; 
a translation of Wiedemann’s Beibliitter, which 
published excellent abstracts, — go a long 
way towards solving the difficulty. Professor 
Riicker concurred. Professor Carey Foster re- 
minded the section that the reports of the British 
Association committees did a great deal of useful 
work of this kind—the decriers of the British 
Association often forget this. Lord Rayleigh agreed 
that abstracts were needed. A translation of the 
Beibliitter would, however, not satisfy him. The 
chief difficulty in all such procedures was the exercise 
of censorship ; the Royal Society, which he repre- 
sented as secretary, had already appointed a com- 
mittee. Mr. Glazebrook, in closing the discussion, 
remarked that the problem was one for the whole 
Association. It is indeed, and for the technical 
press aswell. Something like a thorough reform is 
needed if scientists and practical men are not to 
waste half of their time in searching for what may 
be hidden concerning a particular subject in all 
sorts of papers under all sorts of titles. 


GRINDING AND PontsHine or Giass SURFACES. 

Lord Rayleigh’s most interesting account of 
some of his recent work proves that grinding and 
polishing are two entirely different operations. A 

roperly ground glass should not show scratches, 
but detached pits, produced by the pressure of the 
emery particles, both the glass and the emery 
being disintegrated during the operation. Simple 
grinding produces extraordinarily good results ; 
ground lenses, and even plane glasses, have re- 
markable definition, the sun’s edge appearing as 
sharp as when seen through a cloud, but there is 
great loss of light from irregular reflection. Grind- 
ing is comparatively easy and quick work ; polishing 
with tool, pitch, and rouge a very tedious and deli- 
cate task. But we cannot dispense with the latter. 
Lord Rayleigh ascertained, by weighing and inter- 
ference observations, how much of the surface 
depth can be and must be removed by polishing. 
When 2.5 wave lengths of the sodium line have 
been rubbed off, a good polish is obtained ; four 





wave lengths give a complete polish. The polish- 
ing wears down the surface to the bottom of the 





pits. This is an almost molecular removal of sur- 
face molecules ; but Lord Rayleigh did not hold 
out any hope to Professor Fitzgerald, who wished 
to determine molecular dimensions by counting the 
strokes, &c. Hydrofluoric acid may perhaps help 
us to quicken the polishing process. The acid eats 
away the surface in so regular a manner that 0.5 
and even 0.1 wave length may thus be removed. 
The acid attacks the surface, and widens the pits, 
finally leaving a sort of cell structure. Another 
mathematical paper by Lord Rayleigh, ‘‘ The 
Theory of Reflection from Corrugated Surfaces,” 
had reference to these investigations. 


ConsTRUCTION oF SPECULA FOR REFLECTING 
TELESCOPES ON NEW PRINCIPLES. 


Professor Safarik, of Prague University, sent 
this summary of the results of long-continued in- 
vestigations to the British Association—he was not 
present—because the reflecting telescope is essen- 
tially an English instrument. A detailed account 
will appear in the Transactions of the Royal 
Bohemian Society of Sciences. We trust to 
refer to this work more fully on an early 
occasion. Dr. Safarik has tried silver specula 
of Foucault’s type, has added zinc, recom- 
mended by Kingsley, and tried a great number 
of alloys, which he hardened by admixing arsenic, 
phosphorus (preferable in many ways), antimony, 
iron, nickel, cobalt, and lead. His best and latest 
alloys cannot be broken by the test apparatus, 
and must be more than six times as strong as 
Rosse’s metal. These alloys should contain their 
constituents in atomistic proportions. The grind- 
ing of such alloys is much more difficult than the 
grinding of glass, as the alloys have a distinctly 
crystalline structure. Metallic specula must be 
worked roughly on a convex tool of wet sandstone, 
or turned on a lathe, and then finished on tools of 
iron or glass, exactly turned or ground to the 
requisite curvature, and equally pasted over with 
emery paper or cloth of increasing fineness. The 
author now prefers slabs of slate to iron tools, and 

lishes on pitch. The paper, which offers practical 

ints on many parts of the work, contains a table 
of strengths of different alloys. Some doubt was 
expressed in the section whether these strengths 
signified the Young modulus. 

A paper contributed by Mr. W. P. Shaboldt, 
‘*A New Artificial Horizon,” describes special 
arrangements made for preventing evaporstion of 
mercury, and the disturbing influences of air 
and moisture. The instrument is thus fitted for 
tropical climates, and observations under very 
small angles. 

Of the remaining miscellaneous papers, we can 
only mention ‘‘ A New Form of Air Pump,” self- 
acting and automatic, to be worked with sulphuric 
acid when mercury vapours would be obnoxious, 
by Professor J. J. Thomson, F.R.S.; and Dr. 
Trouton’s ‘‘A Peculiar Motion Assumed by Oil 
Bubbles in Ascending Tubes containing Caustic 
Solutions.” Last year, at Edinburgh, Dr. Trouton 
showed the periodic effect which the size of bubbles 
has on their velocity of ascent in vertical tubes 
containing liquids. Whilst continuing these ex- 
periments in a tube accidentally impure with caustic 
potash, he observed that peculiar spiral motions 
result, if the alkalinity is not more than ;, tie In- 
cipient saponification affects the surface tension, 
and causes this motion ; if the solution is strong 
enough to produce emulsion, no such motion is 
observed. A long glass tube containing a bubble 
of 3 in. length of sweet oil was inverted ; waves 
begin to develop like the knots of a bamboo. These 
waves are soon replaced by spiral waves, which are 
more stable, because they allow the water to pass 
through. The bubble rises in a spiral, and when 
the tube is inclined, in a slow caterpillar crawl. 


Tue CHEMICAL SECTION.—COMPARATIVE 
CHEMISTRY. 


Professor Emerson Reynolds, F.R.S., prefaced 
his presidential address to Section B by a brief 
retrospect. When the British Association met at 
Nottingham in 1866, Dr. Bence Jones, then presi- 
dent of this section, had dwelt upon ‘‘ Chemical 
Science in Medical Education.” Professor Reynolds, 
himself an M.D., saw the necessity of again em- 
phasising the importance of the chemical portion 
of that education. The last year has hardly been 
marked by discoveries of popular interest. The 
chief importance of Moissan’s artificial diamonds 
lies, perhaps, in the circumstance that these minute 
crystals are similar to those recognised by Keenig, 
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Mallard, Daubrée, and Friedel in the supposed | that cane-sugar is the first sugar produced during’ 


LOCOMOTIVES AT THE WORLD’S COLUMBIAN 


(For Description, see Page 507.) 


fea 


| 
i 





meteorite of the Cafion de Diablo in Arizona. | the assimilation of carbon, and that starch is formed 


Other events are Dr. Perkins’ 


extremely low temperature ; Clowes’ on flame-cap 
measurements ; Horace Brown and Morris on the 
chemistry and physiology of foliage. 


researches on! 
electro-magnetic rotation ; Lord Rayleigh’s on the | 
density of gases ; Dewar’s on chemical reactions at | 


These latter | 


at its expense as a reserve material. Important 
are also the researches of Cross, Bevan, and Beadle 
on the interaction of alkali-cellulose and carbon 
bisulphide. The enumeration of these discoveries 
brings Professor Reynolds to the burning question, 
the utilisation of the vast stores of facts laid up in 


investigators have come to the startling conclusion | the various Transactions, Berichte, Annales, &c. 


EXPOSITION. 


His own work on ‘ Thiourea” has proved to him 
how many times derivatives are re-discovered and 
imperfectly identified. The remedy, or one remedy, 
he finds in exhaustive monographs. Comparative 
chemistry is a vast field. It comprises the colours 
of certain compounds, and their constitution, a 
problem on which the controversy between Arm- 
strong, Hartley, and others may throw light. 
The colours of certain metals, gold, copper, and 
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BALDWIN LOCOMOTIVES AT THE WORLD’S COLUMBIAN EXPOSITION. 
(For Description, see Page 507.) 


more so of nickel and cobalt, whose atomic weights 
differ so slightly that the possibility of experimental 
errors is not excluded (Ni 58.6, Co 58.7), seem to 
point to complex structure, and perhaps something 
like isomerism. The Rev. Dr. Haughton has taken 
up a suggestion which Mendeleieff made in his 
Royal Institution lecture, May 31, 1889, and has 





applied Newton’s third law of motion to chemical | the atoms have specific coefficients of attraction 
molecules, regarded as a system of atoms analogous | which vary with the nature of the atoms con- 


‘to double stars. He finds that Newton’s three | cerned.” Professor Reynolds then passes to the 
‘laws are applicable, ‘‘ with this difference, that comparative study of carbon and silicon. Carbon, 
\whereas the specific coefficient of gravity is the whether combined with oxygen, nitrogen, or hydro- 


same for all bodies, independent of the par- | gen, is the great element of organic nature ; whilst 
ticular kind of matter of which they are composed, | silicon, in union with oxygen and various metals, 





: 
: 
} 
| 
| 
| 
| 
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not only forms one-third of the solid earth crust, 
but is unquestionably the most important element 
of inorganic nature. The chief functions of carbon 
are those performed at comparatively low tempera- 
ture ; hence carbon is essentially the element of 
the present epoch. The activities of silicon are 
most marked at very high temperatures ; hence its 
chief work in nature was performed in the distant 
past, when the temperature of this earth was far 
beyond that at which the carbon compounds of 
organic life could exist. The discussion of the 
analogies between carbon and silicon, some of which 
have long been understood, and to which Professor 
Reynolds has made noteworthy additions, con- 
stitutes the main part of the address. He has 
obtained an allyl thiourea, a singularly viscid fluid, 
which requires several days to regain its level when 
a tube containing it is inverted. The paper brings 
out an interesting analogy between nitrogen and 
aluminium, molten aluminium freely dissolving 
silicon. Professor Reynolds regards the many 
alumino-silicates as final oxidation products of 
some silico-aluminium analogues to carbon-nitrogen 
compounds. Those silicates may be regarded as 
teleoxidised representatives of substances which 
foreshadowed, in terms of silicon, aluminium, and 
oxygen, the compounds of carbon, nitrogen, and 
hydrogen required, at a later stage of the earth’s 
history, for living organisms. 
(To be continued.) 





BARR’S CONTRACTING CHILL FOR CAR 
WHEELS. 

Tue very great success of chilled cast-iron car 
wheels in America lends interest to an account of the 
chief difficulties found in their manufacture, and the 
points on which their good service depends, A perfect 
chilled car wheel should meet the following require- 
ments: 1. The tread should be perfectly cylindrical. 
2. The tread and inside of the flange should be per- 
fectly smooth, and free from any defect that would 
impair the integrity and homogeneousness of the 
metal forming the parts subject to abrasion against 
the rail. 3. A section through the tread and inside of 
the flange should show a line conforming accurately to 
the chilling surface. 4. The wheel, when broken, 
should show a shell of white iron about § in. in thick- 
ness, extending inward from the parts subject to abra- 
sion. This shell of white iron should be uniform in 
thickness both around and across the tread. 5. The 
wheel, considered as a casting, should be free from 
any of the defects incident to general foundry work. 

In practice the above conditions are never realised, 
the required perfection being more or less impaired by 
the following defects: a, Lack of roundness. b. Chill 
cracks. c. Rough treads, d. Slag in tread. e. Sweat 
and depression in throat. /. Irregularity in the depth 
and hardness of the shell of white or chilled iron on 
which the durability of the wheel depends. g. Too 
great or toosmall depth of white iron. There are other 
defects which are also common to general castings, but 
these need not be discussed. 

In order to fully appreciate the character and 
importance of the defects mentioned above, a definite 
idea should be obtained of what takes place as a 
car-wheel mould is filled with molten metal. The 
molten metal enters at the boss, distributes itself over 
the bottom of the mould, and gradually rises toa level 
with the point of the flange. It here first comes in 
contact with the chill. It then gradually rises, cover- 
ing the inside of the flange, the throat, the tread, and 
finally fills the mould. The length of time consumed 
in pouring varies from 20 to 30 seconds, sometimes 
falling below the minimum and often exceeding the 
maximum. It will be seen from the above that be- 
tween the time the molten metal first touches the chill, 
and the completion of the pouring, an interval of some 
10 or 15 seconds occurs. This is an important point, 
and should be carefully borne in mind, for experiments 
show that when molten metal is poured against a 
chill of cast iron a contact of 10 seconds is sufficient 
to form a solid shell about }in. in thickness. We 
have then in the ordinary process of pouring a wheel 
at the instant the mould is filled the following condi- 
tion of things: 

A shell of solidified metal still sed hot, about } in. 
in thickness, has been formed against the flange por- 
tion of the chill. This shell gradually decreases in 
thickness until at the top of the chill it is just begin- 
ning to form. As the cooling operation proceeds, the 
shell thickens, but it should also be borne in mind that 
almost as soon as the shell forms against the chill it 
commences to contract, so that the shell formed at the 
flange has made a notable contraction by the time 
it is beginning to form against the os 4 of the chill. 
The chill itself is rapidly extracting heat from the 
molten metal, and commencesto expand. The molten 
metal composing the body of the wheel exerts an out- 
ward pressure against the tender red-hot shell of metal 


and resists its contraction. The operations described 
above gradually continue until the wheel solidifies. 

The phenomena just described should be clearly 
borne in mind, as on them depend nearly all the de- 
fects peculiar to wheels. These defects comprise : 

A. Lack of Roundness.—Lack of roundness is a defect 
which of late years has attracted a great deal of atten- 
tion, and is growing in importance as the capacity of 
cars and the speed of trains increase. Its causes are : 
(a) Lack of roundness of chill. (/) Irregular expan- 
sion of chill, (c) Irregular contraction of wheel. A 
car wheel chill composed of a ring of cast iron with 
various lugs and trunnions attached, and subjected 
daily to the heat of a mass of molten metal poured 
against it, soon loses its rotundity. It is then impos- 
sible to cast a round wheel in it. Again, the irregular 
expansion of a chill will produce a wheel deficient in 
roundness, even though the chill, when cold, seems to 
be practically perfect. The irregular contraction of 
the wheel appears to have some influence in this 
respect. A careful inspection of wheels will often 
show slight depressions from 6 in. to 12in. or 15 in. 
in length, extending around the tread. It is more 
than likely that these depressions are formed by 
irregular contraction of the shell of solid iron which 
first forms against the chill. 

B. Chill Cracks.—This defect makes its appearance 
as a crack across the tread or flange, or across both. 
A chill crack in the flange is caused by severe contrac- 
tion in much the same way as a thin plate of hot metal 
is cracked by the application of water. Itis entirely 
prevented by turning a groove in the flange portion of 
the chill, as shown at A, Fig. 8 (page 501), and filling it 
with sand. The chill crack across the tread is caused 
by the pressure of the molten metal, composing the body 
of the wheel, against the tender red-hot shell which 
first forms against the chill. Inits origin it is properly 
a tear, the strength of the metal composing the shell 
being inadequate in its red-hot state to resist the pres- 
sure of the molten metal against which itis contracting. 
Hot and fast pouring increases the tendency to produce 
chill cracks. Cold and slow pouring has a tendency 
to prevent them. It is universally conceded that the 
hotter and faster a wheel is poured the better the 
quality, material being the same, and the principal 
skill of the wheel moulder consists in pouring the 
metal as hot and as fast as possible without incurring 
too great a loss from chill cracks. In the endeavour 
to avoid chill cracks there is a constant tendency on 
the part of the moulder to slow and cold pouring. 
This leads to the production and aggravation of the 
defects termed rough tread, slag in tread, sweat and 
depression in throat, and irregular depth of white iron. 

b Rough Tread.—Rough tread is caused by undula- 
tions and bubbling of the molten metal as it flows 
against the chill. It shades off from being so serious 
as to condemn the wheel to waves and seams that are 
almost imperceptible. Pouring the metal at a very 
high temperature, and very fast, reduces this trouble 
to a minimum ; cold and slow pouring aggravates it. 

D. Slag in Tread.—Slag in tread occurs in general 
as small depressed spots with a minute cavity in the 
centre. In wheels of ordinary good quality it is a 
defect of rare occurrence. It, like rough tread, is 
aggravated by cold and slow pouring, and reduced by 
hot and fast pouring. 

E. Sweat and Depression in Throat.—On inspecting 
a wheel this defect appears to the eye as a depression 
extending around the wheel in the throat. It varies 
considerably in depth in the same wheel. In the 
deeper parts of this depression are frequently found 
small beads of iron closely attached to the surface. 
This phenomenon is designated by the term ‘‘ sweat.” 
Sweat and depression in throat are closely allied, and 
are caused as follows: The shell of the metal solidi- 
fying against the inside of the flange portion of the 
chill, commences to contract before the pouring of the 
wheel is completed. In contracting it carries with it 
the thinner shell forming against the throat. The 
molten metal so nearly remelts the shell at the throat 
that it issues through in drops. Very slow pouring 
aggravates this defect, and fast pouring greatly re- 
duces it. Sweat is a sure indication that where it 
occurs the depth of white iron is very much less than 
at any other portion of the tread. The depression re- 
ferred to above may be observed in wheels in service, 
which often run many miles before wearing smooth in 
the throat. 

F, Irregularityin Depth of White Iron.—Irregularity 
in depth of white iron exerts a most serious influence 
on the service of wheels. It is caused by irregular 
separation between the chill and the wheel, and occurs 
in two forms. In the first form the shell of white 
iron varies in depth around the tread, so that in- 
stead of forming a uniform shell about @ in. in 
thickness, it drops in places to } in. and less. 
The second form shows itself as a reduction in the 
depth of white iron at the throat. This decrease in 
the depth of white iron at the throat occurs in con- 
junction with sweat and depressions in throat, Ex- 

riments demonstrate that if a block of cast iron be 
ormed against a chill, and the chill removed in less 








than 40 seconds, the depth of white iron will be less 


than if the chill were allowed to remain until the block 
had become cold. Many measurements made of the 
depth of white iron on wheels and of plain chill blocks 
of the same metal, have shown that the maximum and 
minimum depth of white iron, measured at the middle 
of the tread, is 70 per cent. and 50 per cent. respec- 
tively of that of the block, and measured at the 
throat is 50 per cent. and 33 per cent. The de- 
creased depth of white iron in the wheel, as com- 
pared with the plain block, is due to separation be- 
tween the chill and the wheel before the chilling opera- 
tion is completed, the variation around the tread 
being due to earlier separation at some points than at 
others. The decreased depth of white iron at the 
throat, as compared with that on the tread, is due to 
premature shrinkage of the shell forming the flange, 
as explained under the heading of depression at 
throat. It, as well as sweat and depression at the 
throat, is remedied by turning a groove in the flange 
portion of the chill and filling it with sand, as shown 
at A, Fig. 8. Irregularity in depth of white iron is 
very much increased by slow pouring. 

G. Too Great or too Small a Depth of White Iron.— 
This defect is a matter of the chilling quality of the 
metal used, although it may be modified, as shown 
above, by the manner of pouring. In the first case, 
brittle and unsafe wheels are produced ; in the second, 
wheels which are deficient in durability. 

To recapitulate, the following circumstances continu- 
ally militate against the production of a perfect wheel. 
First, the tendency to chill crack, forcing the moulder 
to pour molten metal at too low a temperature and 
too slowly ; second, slow and cold pouring produces 
rough treads, slag in tread, sweat, lack of uniformity 
in the depth of white iron; third, the expansion of 
the chill and the contraction of the wheel produce 
lack of roundness, variation in chill, and a reduction 
in depth of white iron, as compared with the normal 
chilling qualities of the iron used. 

In order to obviate and reduce as much as possible 
the difficulties peculiar to wheelmaking described above, 
Mr. J Barr, of West Milwaukee, has devised 
what is now generally known as the contracting chill. 
Its construction is shown in Figs. 1 to 9, on page 501. 
The cope, drag, and bottom board are virtually the 
same as are used in ordinary flasks, and are made of 
cast iron (Fig. 6). The contracting chill, instead of 
being formed of a continuous ring of cast iron, is com- 
posed of a series of blocks which are held rigidly 
in position by an outside retaining ring ; these blocks 
have spaces between them to permit circumferential 
expansion of the blocks when heated, and to overccme 
any tendency to increase the diameter of chill taken as 
a whole. The outer hollow ring serves a double pur- 
pose. It sustains the chill blocks rigidly in position, 
and also performs the functions ofa chuck, imparting 
to the chill blocks a uniform, equal, radial motion, 
both toward and from the centre of the chill. This 
motion of the chill blocks is obtained by alternately 
and uniformly heating and cooling the hollow ring. 
The agents used to effect the heating and cooling are 
steam and cold water. They are introduced through 
one set of pipes, and allowed to escape through another. 
These pipes are each provided with eight openings 
uniformly distributed as shown. This arrangement of 
openings insures a uniform distribution of the heating 
and cooling agent, and a consequent uniform expansion 
and contraction of the hollow ring (Fig. 6). As the 
chill blocks are rigidly attached to the ring, a uniform 
increase and decrease in the diameter of the chilling 
surface formed by the inside faces of the chill blocks are 
obtained. 

The modus operandi of the chill is as follows: 
Twenty or thirty seconds before pouring the molten iron, 
steam is introduced into the hollow ring. This opera- 
tion expands the hollow ring, and therefore causes a 
definite increase in the diameter of the chilling surface. 
The mould is now ready for the reception of the 
molten metal. As it flows into the mould the steam 
is turned off, and in its place a strong current of cold 
water is caused to flow through the hollow ring. This 
operation causes a rapid cooling, and consequent con- 
traction of the ring, with a resulting decrease in the 
diameter of the chilling surface formed by the inside 
faces of the chill blocks. In this way close and uniform 
contact is maintained between the chilling surface 
and the contracting surface of the tread of the wheel 
within. 

The results obtained from the use of this device, as 
compared with the ordinary chill, are as follows : 

1. Chill cracks are entirely prevented. In five 
months 15,288 wheels were recently made in these 
chills, and not one was chill cracked. Table No. I., 
attached, shows the effect of the contracting chill on 
foundry loss. 

2. The restraints imposed by chill cracks being 
removed, the time of pouring has been decreased from 
between 20 and 25 seconds to an average of less than 
10 seconds, and the temperature at which the molten 
metal is poured has been increased, so that practically 
no cooling or tempering of the metal whatever is re- 








quired. 
3. There is an entire absence of rough treads and 
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sweat, and the presence of slag is almost entirely pre- 
vented. 

4 There is a decided improvement in the depth of 
white iron and in its uniformity around the tread, the 
average variation around the tread being about ;y in. 

5. The quality of the grey iron, its freedom from 
slag or imperfections, and the general strength of the 
wheel, are enhanced by the hotter and faster pouring 
which is made possible by the use of this device. 

6. The greater and more uniform depth of white 
iron on the tread affords an opportunity for truing up 
wheels with flat spots souaedl sliding, or with treads 
made hollow by wear, at a small fraction of the cost 
of a new wheel. 

7. The actual mileage results obtained from these 
wheels show a very decided improvement as compared 
with wheels of the same material made in the ordinary 
chill. To illustrate, the Chicago, Milwaukee, and 
St. Paul Railway Company commenced the use of con- 
tracting chill wheels in small quantities in the latter 
part of 1885. The mileage obtained from all wheels 
scrapped, except those made flat by sliding, that were 
in service under cars in passenger trains, is as follows : 


Date. Number, Average Mileage. 
1885 1676 45,731 
1886 1058 70,468 
1887 889 85,055 
1888 836 100,455 
1889 941 106,916 
1890 1081 101,919 
1291 1828 103,952 
1892 2308 107,445 


8. The wheels are almost perfectly round, and 
maintain their roundness in service, 


TasLe I.—Statement of Foundry Loss at West Milwaukee 
Foundry, from January 1, 1883, to January 1, 1893, 
inclusive. 


























| Percentage 
Date. Made. Good. Loss. oer sey 
No. No. No. 
1833 24,654 22,325 2329 10.43 
1884 29,453 26,968 2485 921 
1885 82,017 29,536 2481 8.40 
1886 29,021 26,736 2285 8.55 
1887 34,299 32,503 1796 5.53 
1888 35,987 35,440 547 1.54 
1889 35,003 34,799 209 .60 
1890 30,479 30,258 221 -73 
1891 36,986 36,829 157 43 
1892 37,622 37,514 1¢8 29 














Nots.—During 1887 about half the wheels were cast in the con- 
tracting chill, and in 1889, and subsequently, practically all the 
wheels were cast in the contracting chill, 

Figs. 10 to 13, page 501, show the wheel grinding 
machine designed by Mr. Barr. The wheel is supported 
by three rollers, one near the bottom, and two applied 
to the upper portion. The bottom roller is driven by 
a belt, and rotates the wheel. The grinding is effected 
by an emery roller mounted on a carriage which can 
be adjusted in two directions at right angles to each 
other, After a wheel has been brought to true form, 
it is clinched in a lathe and bored to receive the axle, 








BALDWIN LOCOMOTIVES AT THE WORLD’S 
COLUMBIAN EXPOSITION. 

In three previous issues (August 11, page 170; 
August 25, page 238 ; and September 8, page 300) we 
have published views and detailed drawings of loco- 
motives exhibited by the Baldwin Locomotive Works, 
of Philadelphia, at the Chicago Exposition. On pages 
504 and 505 of this issue we illustrate six more engines 
out of this most magnificent display. 

The three locomotives on page 504, and the first 
on page 505, were built for the Baltimore and Ohio Rail- 
road Company. In the annexed Table we give full par- 
ticulars of the first, an express passenger locomotive. 
The second is very like the first. The third is a ten- 
wheeled locomotive for freight purposes. 

The fourth (page 505) is another ten-wheeled freight 
locomotive, pa is very similar to that built for another 
section of the Baltimore and Ohio Railroad, and illus- 
trated on page 170 ante. 

Fig. 5 shows a compound express passenger locomo- 
tive, American type, built for the Central Railway 
Company of New Jersey. Fig. 6 is a compound freight 
locomotive, ‘‘ Consolidation” type, for the Norfolk and 
Western Railroad Company. Full particulars of these 
two are given in the annexed Table. 





O.tp AmericAN Locomotives : ErratuM.—In our ac- 
count of some old American locomotives at the Columbian 
Exposition (see page 478 ante), we stated that one of them 
drew 100 to 120 tons onan incline of 1 in 33 on the 
Grand Junction Railway, at 14 to 224 miles an hour. 
The statement that the gradient was 1 in 33 was due to 
& printer’s error; it should have been 1 in 330. 





BELGIAN Biast FurNnaces.—The number of furnaces in 
blast in Belgium at the commencement of September was 
24, while there were 18 furnaces out of blast at the same 
date. The total of 24, representing the number of furnaces 
in blast in Belgium at the commencement of September, 





PARTICULARS OF BALDWIN LOCOMOTIVES AT THE COLUMBIAN EXPosirtIon. 


| | | 
Express Passenger Compound Express | Compound Freight 








taelges- P | Passenger Locomotive,| Locomotive ‘* Con- 
epee Phos | “American” Type, | solidation ” Type, 
— B Slaonee Ona Ohio | for the Central Kail- | for the Norfolk and 
Rail ac cass road Company of Western Railroad 
MICAS WOmpany. New Jersey. Company. 
; Weight and General Dimensions. 
Total weight of locomotive in working order (actual) 116,360 Ib, 120,760 Ib, 13€,800 Ib, 
pis » On driving wheels (actual) ee ee ee 75,210 ,, 83,860 ,, 120,600 ,, 
” wheel base of locomotive .. ia re ae aa e 21 ft. 11 in. 22 ft. 3} in. 22 ft. 9 in. 
Distance between centre of front and back driving wheels.. Tw Gea aS ns Mua Wa 
» from centre of main driving wheels to centre of cylinders Mas Bu 11 ,, 4445 po 
Length of main connecting-rod from centre to centre of journals pay ye vo» 2d os ; 
Transverse distance from centre to centre of cylinders .. ee Coo 7 v0 
Cylinders, Valves, &c. . 
Diameter of cylinders ee Pr or ee ee ee ° 20 in. 13 in, and 82 in. { oo = _ 
Stroke of piston “< we +s ne as “is =a ° 2 ss 24 in. 24 in.’ 
Horizontal thickness of piston over piston head and follower plate 6}, 43, 43, 


Kind of piston packing... ee oe ve << ee f 


Diameter of piston-rod oe < + . 
Size of steam ports .. aa ws wa se . 


»,» exhaust ports es ae “a 
Greatest travel of slide valves .. ee oe 
Outside lap of slide valves .. ee oe ee oe ee 
Inside P= = ne ee ee ee aa as ‘ 
Lead of slide valvesinfullstroke .. .. « « { 


» piston - ieee ~ ae - en Pe 
Throw of upper end of reverse lever from full gear forward to fu!) 
gear backward, measured on the chord of thearc of the throw 
Sectional area of opening in each steam pipe connected with 


cylinder we ee ee ee ee ee 
Wheels, &e. 


Diameter of driving wheels outsideof tyres .. a ee ° 
ae truck wheels .. a ae a me es ‘ 
Size of driving axle journals, diameter and length .. ee 
» truck ,, “a ea “ es 


»  Mmaincrankpin journals .. ae <s a vi 7 
» . coupling-rod pe “ ee “a oe ee ‘ 
Length of driving springs, centre tocentre ofhangers.. 
Boiler. 


Description of boiler .. ‘os ‘‘ re 
Inside diameter of smallest boiler ring .. 
Material of barrel of boiler.. 


Thickness of plates in barrel of boiler .. a m ee ZI 


Kind of horizontal seams .. “a ua “a an aa 


2 circumferential seams... a aa 
Material oftubes  .. as as ae ae oe aa 
Number - ee ee ae ee ee 


Diameter of tubes, outside i ee 
Distance between centres of tubes 


Length of tubes over tubeplates .. ee re s 
a firebox, inside .. aa ee se 
Width 9» 


Depth Pe from underside of crown-plate to bottom of { 
mudring ... .. as pe aa ee = 
Water spaces, sides, back, and front of firebox Pe 
Material of outside shell of firebox - ae we 
Thickness of plates of outside shell of firebox .. an 
Material of inside of firebox pe ee ee ee 
Thickness of plates in sides, back, and crown of firebox 
Material of firebox tube-sheet .. <a ea 4 


mY smokebox tube-sheet.. ee ee > 
Thickness of front and back tubeplates .. ee nA 
Crown-plate is stayed with.. a ee «a «a “ { 
Diameter and height of dome... en ee ee 
Working steam pressure per square inch aa ° 
Kind of grate .. ee ee ee ee ee ee < 
Diameter oftubes .. ee ee oe oy ad e “4 
Width of bars .. << ee - pe ike “F ‘ «3 
Width of opening between bars .. “ ow ee ° 
Grate surface .. ee ee oe ee ee oe. ee e 
Heating surface in firebox .. ee - <4 oe oe ‘ 
Heating surface of tubes .. ee ee oe ue ée - 
Total heating surface ie laa je ee a a ie 
Kind of blast nozzle .. «s oe ee ae “s «a * 
Diameter of blast-nozzles (three sizes provided) ‘ta ee 
Smallest inside diameter of smoke-stack <e ee aa 


Height from top of rails te top of smoke-stack ee ee 
Smokebox ee ee ee ee ee ee ee ee { 


Tender. 

Weight of tender empty (actual) .. oe ee 

a » _ With fuel and water, full .. + aa 
Number of wheels under tender .. oe ee ee es 
Diameter of tender wheels.. “i «e ee oo ae 
Size of journals of tender axles, diameter and length ae 
Total wheel base of tender.. ae ee ee ee ee 
Distance from centre to centre of truck-wheels of tender.. 
Water capacity of tank (in gallons of 231 cubic inches) .. 


Fuel capacity of tender .. ee ee ee 
Engine and Tender. 
Total wheel base of engine and tender .. ee e ee ss 


\Cast-iron rines sprung |Cast-iron rings sprung 
| into solid head into solid head 


Cast iron rings 
{ sprung into solid 
head 








3} in. _ 8 in. 3} in. 
19 in. by 13 in. 194 in. by 1} in, 24 in. by 1} in. 
19 , 2,; 19h » 5h4, 24 oy 4B 
6 in. 5} in. 5 in. 
1 H.P. gin H.P. jin 
” ol L.P. 3 ,, 
None None None 
din. inside H.P. din, H.P. Jin 
wis yy Outside L.P. 3 4, LP. 3, 
56} in. 61} in. 48 in. 
19.63 sq. in. 19.63 sq. in. 19.63 sq. in. 
78 in. 78 in. 56 in. 
36 ” ” ” 
8 in. by 9} in. 8 in. by 12 in. Tino. by 8 in. 
5 ” ” 10 ” af ” ” 8 ” 4 ” ” 8 ” 
5} ” ” 5} ” h ” ” ” 5} ” ” 6 ” 
| 4} ” ” 4] ” a 
| 48 in. 48 in. 31 in. and 34 in. 
“| Straight Wagon top Belpaire. 
a 68] in. 56} in. 58} in. 
Steel Steel Steel. 


rein. — 
|Butt jointed, with|Butt jointed, with|Butt joint, six rows 
double covering| double covering| of rivets, & double 


strips strips covering stripe. 
Double riveted (aaa double | | single and double. 
Iron, No. 11 W.G. Iron Iron, 
251 250 194 
2 in. 2 in. £4 in. 
23 ” 23 ” 4 9 
11 ft. 10 in. 11 ft. 10 in. 13 ft. 74 in. 
107}} in. 131}§ in. 1063 in. 
$33 in. 42) in it ee 
Front, 694 in, Front, 65 in Front, 63} in. 
Back, 544 in. Back, 55} ,, _ Back, 614 ,, 
3in., 3in.,and4in. | 3in,,3in., and 4 in. |3}in., 44in., & 4} in. 
Steel Steel Steel 
ys in, ys in. 4 in. 


Steel 





Steel 
. | 5 in., 8; in., and in. |, in., 15 in., and § in. |, in., y’5 in. and j in. 
Steel Steel Steel 


” ” 
4 in. } in. 
Radial stays 1 in. in 1} in. in diameter 
diameter radial stays 
31}in. by 22 in. 31} in. by 204 in. 
165 Ib. 180 Ib. 


4 in. 
1-in. parallel stay 
bolts 
31} in. by 30in, 
180 Ib. 


f Water tubes and) ; 
Rocking {pull-out bars f Rocking 
2} in, 
; in. 2 t in. 

4 ” ” ” 
24.75 sq. ft. 33.59 sq. ft. 30.95 sq. ft. 
149 ,, i 168.67 45 
1544 ,, 1530 ,, 1709.61 4, 
1693 _,, 1696 ,, 1878.28 ,, 

Double Double _ Single — 
-|3} in., 3h in., and 33in.| 3} in., 34 in., 3} in. 5 in., 54 in., 54 io. 
16} in. 18 in. 18 in. 
14 ft. 103 ia. 14 ft. 4 in. 14 ft. 114 in. 


Extended, with net-|Extended, with net-|Extended. Crom- 
ting and deflecting | ting and deflecting| well’s patent spark 


plates plates arrester 
84,000 lb. 32,500 Ib, 85,500 Ib. 
72,080 ,, 77,998 4, 80,906 ,, 
8 8 8 
36 in. 36 in. 33 in. 

4} in. by 8 in. 5in. by 8 in, 4 in. by8 in. 
17 ft. 16 ft. 2 in. 16 ft. 10 in. 

60 in. 66 in. 4,, 10 »” 
8500 gallons 3500 gallons 4000 gallons 
4.5 tons 6.8 tons 5.39 tons 
47 ft. 7 in. 49 ft. 2}§ in. 49 ft. }} in. 











Total length of engine and tender overall .. oe oe 


59 ” 1} ” 59 ” 9ys ” 57 ” 8t4 ” 











was made up as follows: Charleroi district, 8; Lidge 
district, 12; Luxembourg, 4; total, 24. 


Coat IN Betarum.—The production of coal in Belgium 
last year was 19,583,173 tons. The imports of coal for the 
year amounted to 1,486,667 tons; coal made into coke 
was imported to the extent of 265,518 tons; and stocks 
to the amount of 381,486 tons were brought forward from 
1891, making an aggregate of 21,716,844 tons. The home 
consumption for the year was 14,762,742 tons; coal was 
exported to the extent of 4,538,118 tons; coal made into 
coke was exported to theextent of 376,428 tons ; and coal 
made into briquettes was exported to the extent of 
351,594 tons ; while 687,962 tons remained on hand at the 
close of December, 1892, 


PETROLEUM BriquetrEes.—Briquettes made of solidified 
troleum on the system of Lieutenant Maestracci, of the 
talian Navy, have been tried on several tugboats at 
Marseilles, and they have been found to give out three 
times the heat of ordinary coal briquettes, while leaving 
no residuum behind. 





ARTESIAN WATER IN New SoutH WALES.—A supply of 
water, recently struck at Coonambie, has increased to 
200,000 gallons per diem. The importance of striking 
water at this spot is that it proves that artesian supplies 
exist south of the Darling, and that in all probability 
supplies will be tapped over a large area of omy, com- 
prised in the watersheds of the Macquarie, the Castle. 
reagh, and the Namoi. 






























508 





ENGINEERING. [Oct. 27, 1893. 








ELEVATORS AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

WE illustrate on the present page a very neat worm- 
geared belt elevator shown at the World’s Columbian 
Exposition by the Eaton and Prince Company, of 70, 
Michigan-street, Chicago. It will be seen that it is 
driven by open and crossed belts in the usual way, and 
that the worm is inclosed in an oil box. Both the 
worm and wheel are carefully cut. The end thrust of 
the wormshaft is taken by a steel pin let into the end 
of the shaft, and running against hardened steel 
buttons in a specialoilchamber. The drum is grooved 
to take the rope in an orderly manner, and the oppo- 
site end of the drumshaft carries a governor, which, 
on the normal speed being exceeded, puts the hand- 
rope wheel in gear with the shaft, and shifts the belt 
on to the loose pulley. In connection with the strik- 
ing gear, there is a brake which acts on the foot pulley. 
This is always in action when both belts are on the 
loose pulleys, There isalso an arrangement, shown in 
the engiaving, by which the mechanism is stopped if 
the hoisting rope becomes slack. 

The same firm show also the steam freight elevator 
illustrated in Fig. 4. It will be seen that the engine 
drives the hoisting gear by means of a short belt, 
which is kept tight by a jockey pulley riding on it. 
The hoisting drum is grooved to take the wire rope, 
and has one flange extended to serve as a brake pulley. 
The brake can be applied by the hand rope, or by the 
hoisting rope becoming slack, due to the cage sticking 
in the well in descending, or by the governor, if the 
normal speed is exceeded. This governor is mounted 
on a side shaft, and driven by a pitched chain. The 
engine has two cylinders, and will startin any posi- 
tion, the steam being distributed by ordinary D- 
valves, 





SALADO BRIDGE, BUENOS AYRES AND 
ROSARIO RAILWAY, 
WE illustrate on our two-page plate the bridge 
over the River Salado, recently erected near the city 
of Santa Fé on the Buenos Ayres and Rosario Rail- 
way, a line for which Messrs. James Livesey and 
Son are the consulting engineers. The total length 
of the bridge between faces of abutments is 6733 ft. 
9 in., or 1.27533 miles, and is divided into 80 approach 
spans of 65 ft. 3 in. (Figs. 9 to 14), and 12 main spans 
(Figs. 1 to 8) of 126 ft. Gin. The approach spans are 
carried upon cast-iron screw pile piers (Fig, 15), and 
the main spans upon wrought-iron cylinder piers, 
filled with concrete (Fig. 16), the total height of 
the former varying from 28 ft. to 34 ft. and the 
latter from 59 ft. 4 in. to 49 ft.4in. The main girders 
in both spans are of the inverted Warren type, with 
trough top and bottom booms, and angle and tee iron 
diagonals ; the cross girders are of plate and angle 
iron, and the rail bearers of channel iron, formed as 
shown, a section that in the event of derailment is 
of the greatest possible service, as has already been 
proved on the bridge, by the wheel taking the inside 
of the trough. Expansion is provided for at one end 
of each span. The gauge of the railway is 5 ft. 6in.; 
the rails are of Vignoles section, secured by coach 
screws and clip washers to the wooden sleeper blocks, 
they in their turn being bolted to the bottom of the 
rail-bearers. The wrought-iron cylinder piers are 
8 ft. 6 in. in diameter below and 6 ft, 6 in. in dia- 
meter above the cones, the depth of the lowerrings being 
3 ft. 4 in., and the upper 4 ft., the thickness of the 
plating varying from 4in. to gin. ; the joints, both 
horizontal and vertical, are covered with bar and tee 
iron, and the top and bottom rings are stiffened by 
an internal angle iron. As previously stated, the 
cylinders are filled with concrete on which the cast-iron 
bedplates carrying the superstructure rest ; between 
each pair of cylinders are two stiffening girders and 
brackets, and each cylinder is surmounted by an orna- 
mental cast-iron cap of 4-in, metal resting ona cast-iron 
moulding bolted to the cylinder. The piers carrying 
the approach spans are formed of cast-iron piles 
2ft.Gin, in diameter in the shaft, and 4 ft. 1 in. in 
diameter of screw blade, they are of 1}-in. metal, and 
average 10 ft. in length ; each pair of piles is firmly 
braced with a bracing formed of plate and angle iron, 
secured by bands clipping the piles; on the top isa 
rile cap, and on this rest the main girders, which are 
lted tothecap. The total weight of ironwork in the 
bridge is 4800 tons. The main spans and piers were 
manufactured by Messrs. Westwood, Baillie, and Co., 
of London Yard, Poplar, London, E., and the approach 
spans and piers by Messrs. Cochrane and Co., of Wood- 
side [ron Works, Dudley. 

The line of railway is somewhat prolific in long 
bridges, as, in addition tothe onenow under notice, there 
is a five-span bridge at 606.235 kilometres, on masonry 
piers, an eighteen-span one at 484.920 kilometres, on 
screw pile piers, and a thirty-five span one over the 
Sali River, on masonry piers ; these are all 65 ft. 3 in. 
span, and the total weight of ironwork in these three 
bridges is 1250 tons ; they were all manufactured by 
the Patent Shaft Company, of Wednesbury. There 
is also the bridge over the Dulce River, ninety spans 


ELEVATORS AT THE WORLD’S COLUMBIAN EXPOSITION. 


CONSTRUCTED BY THE EATON AND PRINCE COMPANY, ENGINEERS, CHICAGO. 
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Fic. 4. Steam Freicut EvEvator. 
of 66 ft. 3 in., on cast-iron screw pile piers, of a total| vision of Mr. Jonathan Packman, M. Inst. C.E., 62, 
weight of 2500 tons, manufactured by Messrs. Cochrane | New, Broad-street, London. 
and Co., of Dudley. The last four referred to were 


all = deck sa bridges, and, including the subject of our | GERMAN CANALS.—A canal is proposed between Dort- 
notice, were constructed from the designs and specifi- | mund and Ems. The canal will pass vid Ruhrort, Duise 








cations and manufactured under the personal super- | burg, Mulheim, Essen, Bochum, and Herne, 
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THE CYRUS ROBERTS RAILWAY HAND-CAR; COLUMBIAN 


EXPOSITION. 


CONSTRUCTED BY MESSRS. ROBERTS, THROP, AND CO., THREE RIVERS, MICHIGAN, U.S.A. 





==) ( 





oe 
Fig. 


HAnp cars find a widely extended use on American 
railways, owing to the immense distances to be 
patrolled, and the wide intervals separating the sta- 
tions. Hence very considerable pains are expended in 
making them light and easy to drive, so that the men 
may get to and from their work with a moderate 
amount of exertion. There are several types on view 
at the Chicago Exposition, one of which we illustrate 
on the present page. This is known as the Cyrus 
Roberts combination walking beam hand-car, and is 
constructed by Messrs. Roberts, Throp, and Co., of 
Three Rivers, Michigan. The driving is effected 
by a walking beam, with a handle at each end 
for two men to work. The walking beam and 
** gallows” frame can be removed in less than a 
minute, leaving a free surface for push-car purposes. 
A clutch gear can be thrown out of gear to release 
the propelling mechanism. This car is especially 
serviceable for track patrol, emergency cases, wash- 
outs, &c. ; itis built with a trussed frame, diagonal 
truss rods with turnbuckle attachments for imparting 
rigidity to the frame and squaring the axles, and steel 
pedestals with dust-excluding brass boxes for the axle 
journals. The car is mounted on the Cyrus Roberts 
light steel hand-car wheel shown in Figs. 2 to 4. 





BALANCING ENGINES. 
To tHe Eprror or ENGINEERING. 

Sir,—In your number of September 11, 1891, six 
months before the reading of Mr. Yarrow’s important 
paper on the balancing of engines, you described an 
arrangement which I intended to use in order to destroy 
vibrations on board over-powered light vessels. 

It may interest your readers to know that I have just 
tested the arrangement for the first time on the double- 
screw torpedo-boat the Chevalier, of 115 tons displace- 
ment, officially tried at Cherbourg last week. 

At alls ns up to 27.22 knots (mean of one hour, and 

rhaps the highest ever recorded) the vibrations were 
ound to be unusually small. As the valves and pumps 
are not balanced, some slight motion (a great part of 
which is due to the pean still remains, but it is quite 
unimportant, and the writing on the notebooks shows no 
———- difference from what it would have been on 
shore. 

It i be worth recalling the principle of the improve- 
ment. The engines are triple-expansion, with three cranks 
at 120 deg. 

The weights of the three pistons, piston-rods, and con- 
necting-rods are identical, and it is remarkable that in 
this case the sum of the three forces of inertia is always 
nil, whatever be the length of the connecting-rod. 


Let F be the force of inertia of the moving parts of 
one cylinder in kilogrammes, 





i. 


P the weight of these moving parts (piston, piston- 
rod, and about one-half of the connecting-rod) 
in kilogrammes. 

G the stroke in metres. 

m the ratio of the length of the connecting-rod to 
that of the crank. 

n the number of revolutions per second. 

the angle of the crank with the axis of the 
cylinder. 

Then, 


F= -2.01 PG n? (cose + 1 cos 2 ): 
m 


Now, if the angular distances of the three cranks are 
120 deg., the force of inertia F! for the second cylinder 
will be: 


F’ = -2.01PGn2 {coat +120 deg.) +208 (2p + 240deg.) ; 
and the force F” for the third cylinder : 


F’=- 2.01PGn?{ cos(? +240 deg.) + 2 cos (29 + 480deg. ) } 
It is easy to prove that 
—e + cos (p + 120 deg.) + cos (P + 240 deg.) = 0, 


an 
Cos 2 + cos (2p + 240 deg.) + cos (2 p + 480 deg.) = 0 
So that the sum of the three forces of inertia, 


P44 F" =-201PGn (° +1 0) 6 
mm 


The same reasoning applies to four cranks at 90 deg. 

But, as the three forces are not situated on the same 
axis, there remains a vertical couple proportional to the 
distance between the fore and aft cyJinders, and if this 
couple were not destroyed, the engines would take an 
oscillating or rocking motion. 

Now, a couple may be equilibrated by any other equal 
couple situated in the same plane, provided that the figure 
of the whole system is invariable. 

In this particular case the principle is applied in the 
following manner: 

a. The engines are rendered invariable by strong dia- 
—_ braces D, connecting the cylinders with the bed- 
plates. 

b. The vertical couple MM, which would give to the 
hull a vertical undulatory motion, is replaced by a hori- 
zontal one N N, the strains of which are destroyed by 
horizontal stays riveted to the deck, and by the fasten- 
~ of the bedplates with the bottom of the ship. 

t is evident that horizontal efforts applied lengthways 
to the deck and bottom plating produce less motion and 
exert less strains on the material than would vertical 
efforts applied perpendicularly. 

The figure shows also the great advantage of giving to 
the engines the shortest possible length, since the couple 
to be destroyed is reduced proportionately. 

It is most important to state that, without the very 

















strong diagonally longitudinal bracing of the engines, and 
the horizontal stays at the top, the equalisation of the 
weights of the moving parts would increase the rocking 
motion, since the inertia couple would be augmented, 
especially with very long engines. Besides, the working 
of the engines would be very defective, since the axis cf 
the cylinders would not remain always perpendicular to 
the shaft. 

No doubt the horizontal and longitudinal stays at top 
of engines are very often used; so are slight diagonal 
braces ; but in order to get a good result the whole system 
must be applied without any omission. 






































If we compare this mode of destroying vibration with 
that proposed by Mr. Yarrow, we see that it offers the 
following advantages : 

1. It requires no extra moving parts. 

2. The balancing strains are applied to the cylinders, 
duly strengthened locally for that purpose, and not trans- 
ir to the crankshaft, which is the part of the engines 
most liable to breaking. 

3. It does not increase the length of the engines. 

Although our arrangement is specially designed for 
very light vessels, such as torpedo-boats or catchers, 
where the strength of the engines is greater than that of 
the hull, it may be applied also to large vessels, but not 
in the same manner, in order to avoid damage to the 
engines, 

n the hope that you may find place for this letter, on 
account of the increasing interest which attaches to 
anything relating to the vibration of vessels, 

I remain, Sir, yours sincerely, 
J. A. Normanp, M.I.N.A. 

Havre, October 18, 1893. 








MECHANICAL FLIGHT. 
To tHE Eprror or ENGINEERING. 

Sin,—I notice in ENGINEERING of the 20th inst. a letter 
by Mr. Horatio Phillips, in which some allusion is made 
to myself. Mr. Phillips refers to me as ‘“‘ the principal 
exponent of the large wide aeroplane.” 

did not commence experiments on a large machine 
until I had tried a great number of experiments with a 
small apparatus, and these experiments demonstrated in 
the clearest possible manner that long and narrow areo- 
planes driven through the air edgewise were very much 
more effective than very large planes; nevertheless, I 
found that large aeroplanes would lift something. Had 
I been designing a machine to be used as a torpedo, 
which could be sent through the air without any thought 
of how it was to land, I should not have used a large 
aeroplane at all. My large machine has been designed 
with a view of being able to land safely, and it appeared 
to me that there was an element of safety in having one 
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large aeroplane attached to the machine, so that, no 
matter what accident should occur, the machine could 
not fall with sufficient rapidity to produce a destructive 


shock. The large aeroplane will certainly prevent a 
rapid fall. It can also be made to do a portion of the 
1 fting. 


My machine is provided with both long and narrow 
aeroplanes for doing a part of the lifting, and a very 
large aeroplane, principally designed to prevent a too 
rapid fall. Mr. Phillips is of the opinion that a machine 
might be so manipulated in the air as to prevent a fall 
even when the machine is not provided with a large aero- 
plane. I admit that this is quite possible, and I think 
that Mr. Phillips must also admit that a machine without 
a large aeroplane might, if stopped in the air, descend to 
the earth at a very high velocity. Iam the exponent of 
a combination of narrow superposed planes and a large 
aeroplane. 

As long ago as October, 1892, I wrote an article which 
appeared in the Fortnightly Review, from which I quote 
the following : 

‘In constructing a flying machine which is intended 
to be navigated by living engineers, precautions must be 
taken to insure their safety. A very large aeroplane has 
to be provided to prevent a too rapid fall in case of a 
stoppage of the machinery, and this, of course, adds to 
the weight and to the power required to drive it. But 
should a flying machine be considered as only an aerial 
torpedo for carrying high explosives and dropping them 
ata point 20 or 30 miles distant, then the bulky aero- 
own could be replaced by a large number of long narrow 

lades or wings placed one above the other (superposed), 
which would fit much more for their weight, and the 
power required to drive them, and would enable the 
machine to fly much faster. A machine of this kind 
could be governed as relates to height above the earth, 
after the manner of a common water torpedo, while its 
direction could be controlled with a great degree of 
nicety by a magnetic needle operating upon automatic 
steering gear constructed in such a manner that it could 
instantly be set to steer automatically to any desired 
point of compass, and the machine could be made to let 
go its bomb, or to fall itself with the remainder of its 
naphtha, after the screw had made a predetermined 
number of turns.” 

This, I think, ought to set at rest for ever the question 
as to whether I am an exponent of a very large aeroplane 
or of a large number of long and narrow planes. 

Yours truly, 
Hiram S. Maxim. 

Baldwyn’s Park, October 24, 1893. 





DIMENSIONS OF TEST SPECIMENS. 
To Tuk Eprror or ENGINEERING. 

Str, —The dimensions of a test piece comparable with the 
wye-bar 28 in. by 10 in. by 50ft. long, instanced in your 
article of October 20, namely, a specimen } in. by ;'; in. 
by 8in., is a striking instance of the absurdity of the 
attempt to obtain geometrically similar, and, therefore, 
comparable specimens. 

The direct comparison of tests on specimens of an 8-in. 
or any other standard length and of various cross sections 
is totally misleading, as poin out by yourself. The 
error arises, however, wholly from the fact that the exten- 
sion or elongation is measured and recorded in a manner 
well calculated to disguise the truth. 

The subject has been lucidly treated by Mr. J. H. 
Wicksteed, in a paper read before the British Association 
at Leeds in 1890, and also by Professor Dwelshauvers- Dery, 
of Liége. I will endeavour briefly to make plain the 
method by which tests of different and dissimilar speci- 
mens can be rationally compared. 

The extension of a test-piece under stress is of two 
kinds—first, a general elongation of the specimen over its 
whole length between the shoulders, and which elonga- 
tion continues up to the point of maximum load, and is 
poi | proportional to the length of the specimen ; 
secondly, the local extension due to the “striction” or 
contraction of area about the point of fracture, and which 
takes place under a decreasing load. This local extension 
is entirely independent of the length of the specimen, 
and is dependent on the cross-section of the specimen, 
and is probably best expressed in percentage contraction 
of area. All that is necessary, therefore, is to record the 
maximum load, and to record the two extensions 
separately, namely, the extersion up to the point of 
maximum load, and that due to contraction of area. 
This gives at once the results of a test immediatel 
and truly comparable with every other test recorde 
in the same way. The method of expressing the 
total extension of a specimen in a percentage of the ori- 
ginal length is both misleading and irrational, for that 
portion due to local elongation has no relation whatever 
to the length. 

Yours, &c., 
CHRISTOPHER W. JAMEs. 

Leeds, October 23, 1893. 








THE LOSS OF H.M.S. ‘* VICTORIA,” 
To THE Eprror or ENGINEERING. 
Str,—Your two courageous articles on this national 
calamity go far to checkmate the Admiralty authorities 
in tactics of secresy and delay, always adopted by them 
when more than usually gross inefficiency is to be hidden 
from view. The ordinary course (when such a matter is 


beyond pi m-holing} is for official mouthpieces to 
promise fullest a and perfect frankness towards 
the public. The popular press is thus satisfied, but if a 


more than ordinarily 


~— organ return to the sub- 
ject, or if a member o' 


Parliament ask a question, dozens 


of excuses are ready to hand; the favourite, “delay at the 








rinter’s”—subterfuges so miserably flimsy, it is wonder- 
ul those pretending to pose as honourable men can father 
them ; more wonderful to expect belief. 

It is rumoured, darkly, the design of the Victoria is to 
be vindicated, in spite of her going down like a stone, 
though her captain and crew thought she would keep 
afloat, by the statement that watertight bulkhead doors 
were open; the assumption left for the public to draw 
being that this was altogether an unusual circumstance, 
and that the doors should properly have been shut. This 
is an effort to shift blame from the shoulders of authorities 
ashore to the backs of those afloat. The absent are 
always wrong, and the sailor’s back is thought broad 
enough for any burden, but I would like to ask if it be 
not a fact, though the order toclose watertight doors may 
be given with the call to general quarters, nevertheless, 
the doors are immediately again opened, because it is prac- 
tically impossible to carry on duty with the doors closed / 
If that be so in peace manceuvres, such as steam tactics, 
far more impossible would it be to keep these doors shut 
during the multifarious duties, together with confusion 
and excitement, of a sea fight. In short, are not water- 
tight doors known by sea commanders to be a sham, put 
in for paper reasons, that the statement may made, 
‘the ship is divided into so many watertight compart- 
ments, any, two, three, or four (or half a dozen, as the 
case may be) of which can be filled without the vessel 
sinking.” ‘The Victoria as described, and the same ill- 
fated vessel stricken by theram of the Camperdown, is 
an awful example of the difference between paper and 
actual efficiency.—I inclose my card, but beg to subscribe 
myself, 

Sir, yours obediently, 
TRIREME. 
October 21, 1893. 





To THE Eprror oF ENGINEERING. 

Sir,—I write on the anniversary of the battle in which 
every man was expected to do—and did—his duty, with- 
out fear or favour. Our immortal Nelson could at least 
depend upon the Victorys of his day keeping above water 
for a reasonable time in the worst eventuality. Surely it 
is not too much to ask of modern science a definition of 
what is safe or not safe, within reasonable limits, in con- 
nection with pretective appliances on ships costing hun- 
dreds of thousands ? 

Your two admirable articles on the above indicate 
with truth that we must know the real deficiencies ere we 
can devise a remedy. If certain warships are not capable 
of bearing our colours and men without doubt of grave 
danger, let us know it, and it may be possible to suggest 
an effective remedy. If it be desired to ascertain how 
few or many filled compartments of one ship of the doubt- 
ful twelve (when water may have been admitted thereto 
by structural derangement) would capsize her, why not 
place a representative vessel, with full war weights on 
board, over ashallow sandy bottom, and pump water in so 
as to fill all or any such compartments, severally or 
together, so as to test the really safe canting, &c., capa- 
city of the particular type under all reasonable conditions 
and eventualities? 

Means might be adopted to prevent complete overturn 
while on trial, and appliances could be ready to rapidly 
fill or pump out the several compartments. It would 
give a large proportion of the interior of one ship ‘‘a 
wetting,” but this is better than a wetting of another sort 
for possibly the whole of the type. Who can expect men 
to be comfortable in—not to say effectively fight—a ship 
when they are doubtful of its stability even under com- 
paratively ‘‘ holiday ” conditions ? 

ENGINEERING has a title to insist upon knowing really 
what is wrong, that it =o | help in putting it right. 

Let us re-hoist the signal ordered pete By years ago 
to-day. In matters essential to the welfare of Kngland’s 
Navy, ‘‘England expects that every man ”—Admiralty 
or otherwise—this day ‘‘ will do his duty.” 

Your obedient servant, 
RosBert McG.asson. 

Selhurst, 8.E., October 21, 1893. 


To THE EprTor oF ENGINEERING. 

S1r,—In reference ‘to your leader on the Victoria 
disaster, appearing in your last issue, in which you urge 
the desirability of the Admiralty making a public state- 
ment showing the cause of the disaster, I venture to 
think that such statement is unnecessary, as no beneficial 
result can accrue from its publication. Apart from the 
policy of such a proceeding, it may be urged that that 
unfortunate occurrence can have no effect on future 
designs. Nor can anything new be adduced. 

hen it is considered that the introduction of the ram 
created a new arm of attack, and that numerous incidents 
have occurred to testify to its effectiveness, the recent 
disaster comes with no surprise, from a naval architecture 
point of view. 

The testimony of naval expert opinion, all over the 
world, is unanimous as to the importance of this factor, 
so much so that the American Navy, profiting by the 
experiences of the European navies, bestowed great atten- 
tion to this import method of attack. 

In their corresponding ships the ram has been altered 
so as to increase its efficiency, and, it is to be hoped, de- 
crease the possibility of disaster to itself. 

The very existence of the ram presupposed that vessels 
could be disabled or sunk by ramming, and the recent 
disaster further adds to the pile of testimony as to its 
immense influence. 

If, on the other hand, vessels can be constructed so 
that, under conditions similar to the Camperdown-Vic- 
toria incident, they are unsinkable, it must be perfectly 
obvious that the ram is an unnecessary adjunct to our 
fighting ships. 

Sir E. J. Reed, you say, has declared he knows of 








many vessels in our navy that under similar conditions 
would meet the same fate, but can he show any vessels 
in any navy that would survive ? 

It might reasonably be urged that had the collision 
mats been available the lamentable disaster would not 
have occurred, for it may be shown that had the fore 
compartments forward of the machinery spaces been 
filled, the vessel wou!d still have survived. Thestability 
question may be quoted in explanation, but when it is 
considered that the metacentric height of the Victoria is 
twice as great as many Atlantic liners at load draught, 
and four times at light draught, this may, perhaps, 
silence this unnecessary cry. The present American 
battleships of similar type now building, which embody 
all that latest science can suggest, have 25 per cent. less 
metacentric height than the ill-fated ship. 

Under the force of the blow received it may be confi- 
dently stated that no vessel could do other than the 
Victoria. 

The only lesson to be learnt is as exemplified by the 
condition of the Camperdown after the collision, to 
increase the strength of the ram structure, and rely on 
the manceuvring ability of our commanders to estimate 
aright the importance of cautious navigation. 

Yours, &c., 
J. J. O'Neitx, Naval Architect, 

Sunderland, October 25, 1893. 





THE AMERICA CUP. 
To THE Eprror or ENGINEERING. 

Sir,—Your correspondent, Mr. W. David Archer, says 
that my calculations (ENGINEERING, October 14, 1893) 
‘tend to show merely that the scale of time allowance 
adopted by the New York Yacht Club does not sufficiently 
penalise an increase in the sailing length....” If, 
however, he again peruse my letter, he will see that my 
adaptation of Rankine’s rules for the speed of steamships 
proved that time allowance should not be a constant 
quantity between any two yachts, but should vary with 
the time occupied on the course, or with the mean speed 
over the course made by the winning yacht. 

The time allowance under either our own or the 
American system is quite independent of the time 


occupied. i 
Again, ~ calculations did not show that the American 
time scale had any considerable difference as compared 


with the Y.R.A. scale, in settling the success of Vigilant. 
As a fact, it was not the case, 


Valkyrie : 
L.W.L=85.5...5,A.=10,042... Sailing L=93...Rating 143, 
Vigilant: 
L.W.L=86.19...8,A.=11,272.. SailingL =96...Rating 162, 


These ratings are Y.R.A. formula with the American 
sail measurement. Now, although the ratings differ more 
in ratio than the sailing lengths, Mr. Archer should not 
have stopped in the middle of the problem, and come to the 
hasty and inaccurate conclusion he did ; for had he taken 
the trouble to go a step further he would have discovered 
that the two time curves set the matter nearly square 
again. Thus the New York time allowance for 96, less 
that for 93 sailing length, is 2.93 seconds a mile=1.47 
minutes on a 30-mile course, and Mr. Archer should 
therefore be surprised to learn that the Y.R.A. time 
allowance for 162 - 143 rating, is only 3.45 seconds a mile 
=1.72 minutes on a 30-mile course. 

I, for one, cannot agree with Mr. Archer’s suggestion 
that the problem as to the ‘‘ determination for any given 
sailing length of the best ratio between the two 
factors, length and sail area,” should complicate the 
contest for international honours in the speed of racing 
yachts. On the contrary, it appears only reasonable 
that all problems should, as far as possible, be elimi- 
nated from such contests. . .and that the result 
should depend upon the reply tothe simple question . . . 
Which country can produce the fastest yacht of a length 
previously agreed upon, and driven by a sail area pre- 
viously — upon? I quite acknowledge that a “ sail- 
ing length” limit would be far better than the existing 
conditions, which amount to a load-water line limit and 
a ‘‘sailing length ” time allowance, but for international 
honours we ought to stipulate for a previous agreement 
both as to limit of load-water line and as to limit of sail 
area. What would your engineering readers think of an 
international contest in steam yachts, where one com- 
petitor challenged and gave his length on water line at 
150 ft., brought his yacht out, steamed about on the 
Solent measured mile, recorded his times, and even pub- 
lished details of his a and their effective horse- 
power? Then went to New York and raced against the 
pick of four steam yachts built purposely to beat him, 
each and every one of them carrying engines and boilers 
of 10 to 20 per cent. more power than the challenger? Yet 
this is precisely what we Britishers are conceited enough 
to think that we can do in the racing of sailing yachts, 
their horse-power being measured by their effective sail 
areas. One word more. All Englishmen should protest 
emphatically against a continuation of the present system 
of challenging, whereby any individual may chaliens 
(through one of his clubs) for an international race. The 
challenge should be on equal terms with the defence 
(except that its champion has to cross the Atlantic, which 
is fair and equal if the cup also cross occasionally), and 
this equality can only be obtained by several yachts being 
built to suit the challenge, and the best yacht selected, as 
has been done in America for the defence. Supposing 
we take the load water line of the Vigilant, which seems 
to have increased from 86.2 to 86.7, and her sail area 
11,272, as guiding the limits of length and sail for the 
next challenge. The limits might be 87 ft. and 11,300 
(American measurement), and 2 per cent. excess of length 
would include Britannia 87.8 ft. Next year, if her august 
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owner would consent, another attempt could ba made 
with her to capture the cup without any undue effort. I, 
for one, firmly believe that both of Mr. Watson’s ships 
can lick the Vigilant on cqual terms, and until this be 
attempted by increasing their sail area, and stipulating 
for equal sail area on the defender, the more costly, though 
more thorough system of challenging above advocated 


might be postponed. 
Yours truly, 
J. T BucknI1, 


P.S.—In your review of Mr. Miller’s paper at Chicago 
‘*On the Influence of Oil on Waves at Sea,” I note that 
the author assigns a somewhat complicated theory to 
account for the undoubted effects. Isit not more simple, 
and more true, to assign the effect to the facts (1) that oil 
floats on water ; (2) that oil is molecularly smoother than 
water, and consequently that the wind has far less grip 
on the oil than on the water surface, the tendency of the 
waves to break being thereby lessened ? a7 





CONCRETE: ITS HUMOROUS SIDE. 
To THE Eprror or ENGINEERING. ; 

Srr,—It has been my good fortune, or otherwise, to 
attend several meetings held by civil engineers for the 
reading and discussion of papers upon various profes- 
sional subjects, embracing docks and harbours, tunnels 
and water works. Among other subjects that invari- 
ably crop up for discussion, is concrete. sa site 

I have observed, with mixed feelings of admiration 
and perplexity, the almost one thousand and one dif- 
ferent opinions held upon this vexed subject. 

As a rule, the discussion upon a paper—be it upon 
harbour or tunnel—goes along smoothly and satisfactorily, 
and the older members of the profession attending an 
engineering meeting, after a certain amount of persua- 
sion, get up and deliver moderate and impartial opinions 
upon the subject at issue, and afterwards sit down with 
complacent smiles of satisfaction. But observe the effect 
of the magic work “ concrete” ! 

Probably a younger man attending the meeting, in 
delivering an oration upon the paper that has been read, 
indiscreetly, and in the heyday of his youth, mentions 
concrete. Then the smiles of complacent satisfaction, 
irradiating the features of the older members, disappear, 
and are replaced with looks of = almost spasmodic 
in their intensity. Alas! eyes of scorn and distrust are 
turned upon the young man who has so precipitately 
and thoughtlessly introduced this bone of contention. 
For, be it remarked, it is thought to be inconsistent with 
professional etiquette for an engineer, unless he has seen 
at least twenty years’ service, to hold an individual 
opinion upon concrete, though the fact remains that the 
Brunels and Stephensons in embryo, ages eighteen to 
twenty, also have their secret convictions and opinions 
upon this vital question, and in moments of infantile 
confidence, and at a safe distance from their elders, may 
gently, very gently, air their views before a select circle 
of contemporary acquaintances. 

As I have before remarked, the effect upon the meeting 
is magical. Whereas there had been a difficulty in 
getting a member to deliver an opinion upon the paper, 
twenty now rise, and assail the chairman with one voice. 
A perfect babel is let loose ; a rush is made for the chalk 
and blackboard, and even the walls are utilised for the 
inscription of concrete formule. 

Then ensues a heated discussion, and the different con- 
crete mixtures advocated by several engineers attending 
the meeting are severely handled and criticised (for, meta- 
phorically speaking, ‘‘many are the engineering friend- 
ships split upon the rock of concrete”). 

he component parts of some concrete mixtures are dis- 
sected with a minuteness almost anatomical, and such 
small and insignificant details as the introduction of sour 
beer of October brewing, or sweet beer of March brewing, 
into concrete mixtures, are discussed to infinity. 

I have sat at these meetings in a state of pathetic help- 
lessness, and, after vainly trying, in my own mind, to 
reconcile the conflicting statements and opinions ex- 
pressed by many eminent authorities, whose practice 
with concrete extends from ‘‘Greenland’s icy mountains to 
India’s coral strand,” I have dejectedly left the room, 
and have afterwards taken heart upon the consoling, 
though not altogether logical, reflection, that after all there 
° but little difference between Tweedledee and Tweedle- 

un, 

Iam, yours, &c., 
Sitecious Biogas, E.C. 

Newcastle-on-Tyne. 





SAWING NUTS. 
To THE Eprtror or ENGINEERING. 

Srr,—Could any of your readers kindly oblige me 
with any information as to the t means with ban 
or circular saws, of the cheapest and most effective way 
of sawing a number of {-in. square nuts, say six or seven 
at atime, with a ;,-in. slot commencing at one of the 
corners of the nut, and running half-way across in the 
depth of cut, the saw-cut to ie about 4 in. from the 
bottom of the nut, and oblige, 

Yours faithfully, 


Newcastle. Wm. Scorr. 





ECONOMICAL SPEED OF STEAMSHIPS. 
To THE Epitor oF ENGINEERING. 
, Sir,—Your correspondent “ B. Sc.” cannot be correct 
in aN yp ”-ular inditement bog ‘ - =“ g 
expen on @ vo is proportional to VS, and not V* 
as stated by Mr. Millar. saat 
Rankine says, under the heading, ‘Propulsion of 





‘*For an approximate 


Vessels,” ‘‘ Rule III. (a),”... 0 
multiply 


value of the resistance of. . . steamers, .... l 
the square of the speed in knots by »... &c, and in 
“Rule IV.”... ‘To estimate the net or effective 
horse-power expended in propelling the vessel, multiply 
the resistance by the speed in knots and divide,” &e. . . 

Hence, evidently, by Rankine . . . the effective horse- 

wer expended in propelling a vessel varies as V*.. . . 
The actual horse-power indicated is, of course, consider- 
ably greater, the efficiency of engines and propellers in 
good steamships being from .6 to .7 of the indicated horse- 
power. Arguments are only too often made confusing by 
the lax manner in which the terms ‘ power” and “‘ work” 
are used. Forgive me, therefore, if your patience be 
sorely tried when perusing the following lines : 


Work is the product of weight into height, 
The weight to that height being lifted ; 
Done slowly or fast, the same it is, quite, 
To the “‘ underconstamblers” and gifted. 
But when time and its fractions are brought 
into sight, 
—— is the wrong word, and power the 
right. 


Thirty-three thousand foot-pounds by a horse 
In a minute ’s the usual sum ; 

And sixty-six thousand foot-pounds can, of course, 
By that horse in two minutes be done ; 

Then similarlee, by the Ruling of Three, 

Fifty-five in a second ’s the tenth of a one. 





BALL BEARINGS FCR THRUST BLOCKS. 
To THE Eprror or ENGINEERING. 

S1r,—Your correspondent Mr. A. H. Tyler seems to 
entirely misapprehend the problem under discussion. 
The bearing i describes is clearly not suitable for a 
shaft with an axial thrust, against which there is no pro- 
vision, and the researches of cycle makers are not likely to 
throw much light on the subject of marine engines or 
heavy machinery. : 

The reason that such a bearing has not been described 
by your correspondents is probably not because they are 
‘‘quite in ignorance” of the usual arrangement, but 
because of its absolute unsuitability to the case in 
question. 

As regards the suitability of balls for heavy pressures, 
as Mr. Tyler himself disclaims it, there is no necessity to 
argue the point, although the admission naturally detracts 
from the value of his advice to Mr. Ramage to use them 
for a marine thrust bearing. 

Yours faithfully, 
W. C. Carter. 


Mansion House Chambers, October 21, 1893, 





LAUNCHES AND TRIAL TRIPS. 

TuE steamer Pfalz, built and engined by Messrs. Wig- 
ham, Richardson, and Co., Newcastle-on-Tyne, went on 
trial on the 21st inst. for a trial trip off the coast. The 
Pfalz has been built for the Norddeutscher Lloyd, of 
Bremen, and will run in their passenger service between 
Bremen and the River Plate, carrying first-class pas- 
sengers, emigrants, and cargo. She is a steel screw 
steamer, 376 ft. in length by 434 ft. beam, and has been 
fitted with triple-expansion engines and boilers, which 
on the trial trip drove her at a speed of 134 knots per 
hour. The accommodation for the first-class passengers 
comprises a large dining-saloon, entrance hall, smoking- 
room, and ladies’ room, together with the usual state- 
rooms, baths, and lavatories, &c. Electric lighting is fitted 
throughout, the current being supplied by two engines 
and dynamos placed in the engine-room, A refrigerating 
engine is fitted in connection with the provision room. 
The engines in this vessel are a duplicate of a set also 
building by Messrs. Wigham, Richardson, and Co. for 
the same company’s new steamer Mark, which vessel was 
launched a few weeks ago from the yard of Sir W. G. 
Armstrong, Mitchell, and Co., Limited. 


The s.s. Bullmouth, which is the sixth of the 
large oil boats built by Messrs. Wm. Gray and Co., 
Limited, for Messrs. M. Samuel and Co., Limited, of 
London, went on her trial trip off Hartlepool on Wed- 
nesday, the 18th inst. The dimensions are: Length 
over all, 358 ft. ; breadth, extreme, 45 ft. 6 in. ; depth, 
28 ft. 6 in. ; and her engines and boilers, which are fitted 
in the after part of the vessel, are of the well-known t 
manufactured at the Central Marine Engine Works. The 
cylinders are 26 in., 42 in., and 70 in. in diameter respec- 
tively, and the stroke of all the pistons is 45 in. There 
are three large single-ended boilers working at 160 lb. 
pressure. On the trial trip most of the vessel’s oil tanks 
were filled with water, so that she was well down, and in 


d | this condition she made an average of 104 knots per hour 


with the engines running easily at about 60 revolutions 
per minute. The Bullmouth carries about 5000 tons of 
oil in her holds in bulk. 





The new first-class gunboat Hebe, which was built and 
engined at Sheerness Dockyard under the Naval Defence 
Act, was taken to sea on Tuesday, the 24th inst., for her 
official trial under forced draught. The Hebe was tested 
on a continuous run of three hours’ duration with most 
satisfactory results, the engines working smoothly with- 
out hot bearings, and the boilers giving a good supply of 
steam without priming. With a mean steam pressure of 
148 Ib., and the engines working 247 revolutions per 
minute, a mean of 3544.42 horse-power was indicated, 
with a speed of 19 knots. These results were obtained 
with the use of 2.08 in. air pressure. The Hebe returned 
into Sheerness Harbour at the conclusion of the trial, 


and subsequently completed gup trials with satisfactory 
results. 


Messrs. Laird Brothers, Birkenhead, have completed 
the construction of the new first-class battleship Royal 
Oak, and will leave in a day or two for Portsmouth to 
prepare for steam trials. She belongs to the Royal Sove- 
reign class, which has been frequently described in ENcI- 
NEERING, and it is probably only necessary here to mention 
one or two of the principal particulars. The dimensions 
are: Length, 380ft. ; breadth, 75ft.; mean draught, 27.6{t.; 
displacement, 14,150 tons; freeb.ard—forward 19.6 ft., 
aft 18 ft.; indicated horse-power—natural draught, 9000 ; 
forced draught, 11,000; speed—natural 16 knots, forced 
174 knots; coal carried at the designed load draught, 
900 tons ; coal endurance at 10 knots, 5000 knots ; total 
weight of armament, 1910 tons; height of heavy guns 
above water line, 23 ft.; length of the belt or side armour, 
250 ft.; greatest thickness, 18 in.; protective deck, 3 in. 
—total weight of armour, backing, and including pro- 
tecting week, about 4500 tons. There are two sets of 
engines, driving twin screws. The cylinders in each case 
are 40 in., 59in., and 88 in. in diameter by 51 in. stroke. 
They are made of independent Magy and are bolted 
together by brackets. The valves of the high-pressure 
and intermediate cylinders are of the piston type, whjle 
the low-pressure cylinders have flat double-ported valves. 
The main condensers, which are of brass, have a collect- 
tive cooling surface of 14,500 square feet. The water is 
supplied by four 18-in. Allen’s centrifugal pumps, each 
driven by an independentengine. Suctions are also led 
to the bilges from these pumps, which give a total bilge- 
pump power of 4400 tons per hour. The screw pro- 
pellers are four-bladed, the blades and bosses being of 
gun-metal. Steam is supplied by eight single-ended 
cylindrical return-tube boilers, working at 155 lb. pres- 
sure per square inch. Each boiler is 15 ft. 4 in. in dia- 
meter by 9 ft. 4in. long, and has four corrugated fur- 
naces 3 ft. 4in. in diameter. Separate dampers are 
fitted in the passage from each combustion chamber, and 
these may be worked from the stokehold floor. The total 
grate surface is 710 square feet, and the total heating 
surface 20,174 square feet. 


Messrs Workman, Clark, and Co., Limited, Belfast, 
launched on the 25th inst. a steel screw steamer named 
Ormiston, built for Messrs. R. and C, Allan, of Glasgow. 
The registered dimensions are: Length, 361 ft. ; breadth, 
44.5 ft. ; depth of hold, 26.5 ft. ; gross tonnage, 3560. The 
machinery has been constructed at the builder’s engine 
works, and consists of triple-expansion engines. Steam 
is supplied from two steel boilers at a working pressure 
of 180 lb., fitted with Messrs. James Howden and Co.’s 
system of forced daught. 








Messrs. David J. Dunlop and Co., Port-Glasgow, 
launched on Saturday, the 21st inst., a steel steam screw 
tug named White Rose, built to the order of Messrs. A. 
and W. Dudgeon, London, for service at the Tilbury 
Docks, London. The following are the principal dimen- 
sions: Length, 63 ft.; breadth, 15 ft.; depth moulded, 
8 ft. 3in. The engines, which are on the compound prin- 
ciple, have cylinders 15 in. and 30 in. in diameter by 
18 in. stroke, the boiler being 10 ft. in diameter by 
8 ft. 6 in. long. The indicated horse-power expected on 
trial is 300. 





Messrs. R. Napier and Sons, Govan, launched on the 21st 
inst., the first of two steel twin-screw steamers they are 
building for the Campania sud Americana de Vapores of 
Valparaiso, The vessel is for the sngery’s Pacific 
coasting trade, being intended to carry a large cargo on 
a light draught of water, while comfortable accommoda- 
tion has been provided amidships for the passengers. 
The principal dimensions are: Length, 170 ft. ; breadth, 
32 ft. ; depth to awning deck, 17 ft. 6 in. ; tonnage about 
750 tons. The machinery consists of two sets of triple- 
expansion engines and a single-ended steel boiler for a 
working pressure of 150 lb. 


The new first-class gunboat Speedy was ordered to 
carry out a three hours’ forced draught trial off Sheerness 
on Thursday. We hope to give full details in next week’s 
issue. The Speedy has completed her gun trials, which 
were very satisfactory, and has also had a successful pre- 
liminary trial under forced draught, her engines working 
up to 4571 8 horse-power, which is 71.8 horse-power in 
excess of the contract with Messrs. Thornycroft. 








GreRMAN ATLANTIC NavicaTion. — The Hamburg- 
American Steam Navigation Company has just decided 
on building a steamer of very large dimensions. Several 
eminent German firms will tender for the construction 
of this monster steamer. 





Scupmarine Boats.—As a result of comparative trials 
of the Baker and Holland submarine boats, an American 
Board of Naval Experts has forwarded a report to the 
Navy Department giving its recommendations in favour 
of the Holland boat. The report recommends that the 
Holland Company be instructed to have their proposed 
boat built at some responsible shipyard, and that they be 
awarded the contract at 27,000/. 





CoMMUNTCATION WITH LicHTSHIPS.— After several years’ 
experiments, the United States Lighthouse Board has 
succeeded in establishing electric communication at a 
distance of more than a mile from the shore. The diffi- 
culties which have hitherto prevented connecting with 


the land by electric cable a vessel swinging at anchor at 
sea are said to have been overcome by attaching the core 
of the cable to the anchor chain, and making a conductor 





of the latter. 
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ROLLING STOCK FOR THE BEIRA RAILWAY. 
CONSTRUCTED AT THE BRUSH ELECTRICAL ENGINEERING COMPANY, LIMITED, FALCON WORKS, LOUGHBOROUGH. 
(For Description, see Page 502.) 
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NOTICES OF MEETINGS. 

CHESTERFIELD AND MIDLAND CouNTIES INSTITUTION OF ENGINEERS. 
—Saturday, November 4, at Chesterfield, in the lecture-room of 
the Stephenson Memorial Hall, at 2.30 p.m. ‘The following 
papers will be open for discussion: Papers contributed to the 
Chesterfield Institution and printed in the Transactions, that 
have not yet been discussed or announced for discussion, viz.: 
May, 1892—‘‘ Witwatersrand Goldfield, Transvaal, S.A.R.,” by 
Mr. J. P. Hamilton. May, 1892.—‘* Notes on Natal Goldfields,” 
by Mr. J. P. Hamilton. December, 1892.—‘‘ Geological History 
of the Rawdon and the Boothorpe Faults in the Leicestershire 
| Coalfield,” by Mr. W. S. Gresley, F.G.S. Papers contributed by 

members of the Chesterfield Institution to meetings of the Fede- 
| rated Institution, printed in the Transactions, and discussed at 
such meetings, viz : February, 1893.—‘‘ A Portable Safety Lamp 
with Ordinary Oil Illuminating Flame, and Standard Hydrogen 
Flame for Accurate and Delicate Gas Testing,” by Professor Frank 
Clowes, D.Sc. February, 1893.—‘*The Estimation of the Actual 
Effective Pressure or Water Gauge in the Ventilation of Mines,” 
by Mr. T. A. Southern. February, 1893.—‘‘ Experiments upon a 
Waddle Fan and a Capell Fan Working on the same Mine at 
, equal Periphery Speeds, at Teversal Colliery,” by Mr. J.C. B. 
| Hendy. February, 1893.—‘*Spontaneous Combustion in Coal 
| Mines,” by Professor Arnold Lupton. February, 1893.—‘'A 
New Method of Laying Coal Dust,” by Mr. H. Richardson 
Hewitt. June, 1893.—‘*The Support of Buildings,” by Mr. 
| William Spencer, F.G.S. Observations on any other papers in 
the Transactions will be admissible at the discretion of the chair- 
man of the meeting. 
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STATUTORY AUTHORITY. 

Some recent decisions of the courts have brought 
into prominence a legal principle that seemed to 
have dropped out of sight, or else not to have been 
previously aftirmed with sufficient authority to cause 
it to be regarded by lawyers as unassailable. We 
refer to the fact that when an Act of Parliament is 
passed granting powers for some particular object, 
it is supposed that the ‘‘ Queen, Lords and 
Commons in Parliament assembled,” foresee all the 
consequences that reasonably follow from the ap- 
plication of those powers, and take them into con- 
sideration, deciding that whatever ill consequences 
are likely to arise from them are more than com- 
pensated for by the good results to be expected from 
the enterprise. Ina general way, every one admits 
the reasonableness of this proposition. For instance, 
the working of a railway is always attended with 
noise, and often sadly interferes with the nocturnal 
repose of suburban residents, But it would be ab- 
surd to attempt to obtain an injunction against the 
company on the plea that their Act did not specify 
they might run heavy trains and blow whistles. 
To debar them from making noise would be to 
forbid them working at all, and to stultify the de- 
cision of Parliament. We are so well acquainted 
with the general characteristics of railway service 
that we perfectly realise they were present to 








"| the minds of the Committee by whom the Bill was 


considered, and we accept them as a matter of 
course. 

| In the case of novel projects, of which the whole 
attendant circumstances are not so clearly appre- 
ciated before they assume concrete form, it is more 
| difficult to realise that—in theory, if not in fact— 
| the good and evil results were all duly weighed, and 
a balance struck between- them. Our mental 
vision is not rendered clearer when all the ill con- 
sequences are reaped by ourselves, while the profits 
go to others. Yet even under these conditions 
the principle holds that Parliament in its 
wisdom foresees the results of its own actions. A 
moment’s consideration will show the necessity of 
this assumption. If every new undertaking were 
at the mercy of anyone who could make out that 
it interfered with his convenience and comfort, 
the way would be opened for the most wholesale 
blackmailing. Claims that might be legitimately 
urged in Committee would be held back in the 
hope that, after immense sums had been spent, 
they could be used as a means of extracting ex- 
aggerated compensation. Promoters would never 
know what lay before them ; a modest enterprise 
might give rise to demands exceeding its value by 











many times, and thus, strangled at its outset, re- 
main a silent monument to the perils that beset 
those that adventure in untrodden fields. 

It must not be supposed, however, that an Act of 
Parliament enables its possessor to carry out his 
plans with a reckless disregard of the interests of 
others. On the contrary, he must use all the skill 
and resources that are available to avoid injuring 
his neighbours, and it is only when he has done so 
that he can claim exemption from paying compen- 
sation. It is hard enough that individuals should 
suffer for the general good, but that they should 
suffer needlessly would be unbearable, It is a 
question for the courts whether full advantage has 
been taken of the teachings of science and experi- 
ence, and the answer will naturally depend some- 
what on the capacity of the judge to understand 
the question before him. In the action brought by 
the trustees of the Stockwell Orphanage to restrain 
the City and South London Railway Company from 
working the engines and dynamos in their power 
station in such a way as to interfere, by vibration 
and noise, with the occupancy of the orphanage, 
Mr. Justice Kekewich said that when powers were 
given to a public body by statute there was also 
given to it every incidental power which could 
reasonably be required for the exercise of the main 
powers. He had, therefore, to consider whether 
the defendants’ Acts had given them the power 
to do that which they said they were empowered 
to do, notwithstanding it created a nuisance. After 
reviewing these Acts, he found that if, in carrying 
out their statutory powers, they didcreateanuisance, 
that nuisance must be borne with. But they were 
certainly liable if they omitted to do all that could 
be reasonably required of them, if they caused a 
nuisance. He thought that they had doneevery thing 
necessary, and yet there remained an _ intolerable 
nuisance in the plaintiffs’ dwellings. Mr. Harris, 
M. Inst. C.E., to which the court had referred the 
matter, had suggested that the engines should be 
removed 30 to 40 yards, but hecould not say that 
this would entirely avoid the difficulty, nor did he 
say it would not create a nuisance for other neigh- 
bours. He admitted that the proposed site would 
not be so good and convenient for the machinery. 
His lordship was, therefore, of opinion that the 
company had done all that could be reasonably 
required of them. Part of the premises might still 
be used for some purposes, but with regard to 
another part, that had been rendered for ordinary 
purposes uninhabitable. 

The question before the court was whether by 
the exercise of due skill three engines of 400 horse- 
power each could not be run without creating “‘ an 
intolerable nuisance” in the adjoining building, and 
rendering it ‘‘for ordinary purposes uninhabitable.” 
If the premises had been occupied by middle-aged 
men with nervous systems overwrought in the battle 
of life, or by society dames who cannot bear the fric- 
tion of a crumpled rose-leaf, it is quite certain that 
an ‘intolerable nuisance” would have been created, 
whatever alterations had been made in the 
machinery. But it is scarcely conceivable that 
matters might not have been sufficiently improved 
to prevent any serious interference with the health 
and comfort of school-children, none of whom had 
probably had aluxurious upbringing. The change 
would have been costly, however, and might have 
involved the replacing the engines by others of a 
different design, and the entire remodelling of the 
station. It was thisthat the judge refused to con- 
sider. It was sufficient for him that the engines 
were good qud engines, and he did not enter into 
their suitability to be placed next to an inhabited 
building. They were weil adapted for their pur- 
pose, and any alteration would probably have been 
detrimental to the good working of the enterprise 
for which the Act had been obtained. 

This doctrine of statutory authority was pleaded 
in the Leeds tramway case under very different 
conditions. As our readers will remember, the 
working of the Roundhay Electric Tramway inter- 
fered very seriously with the telephone service in 
the neighbourhood, and an action was brought to 
abate the nuisance. This case was also heard by 
Mr. Justice Kekewich. The first point to decide 
was whether the telephone company had any 
ground of action, seeing that the grievance they 
alleged was of a kind that had never before 
occupied the attention of the courts. It had been 
decided in Fletcher v. Rylands (L. R., 3; H. L., 
330) that a man must not discharge water he has 
employed in his business in such a way as to flood 
and injure his neighbour’s land. Finding an 
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analcgy between electricity and water, the judge 
said that when a man had called into special 
existence an electric current for his own purposes, 
and discharged it into the earth beyond his own 
control, he was as responsible for damage which 
that current did, as he would have been if, instead, 
he had discharged a stream of water. The court, 
therefore, held that the proprietors of the tramway 
were, at common law, responsible for the injury 
and inconvenience done to the telephone company. 
But common Jaw is liable to be overridden by 
statute law, and it was pleaded by the defendants 
that, as they were acting under a provisional 
order from the Board of Trade, they were exone- 
rated from the consequences experienced in the 
telephone service. On the other side, it was argued 
that a provisional order did not carry the autho- 
rity of an Act of Parliament. But the judge held 
that Parliament delegated its full authority to the 
Board of Trade, and that the order was an equiva- 
lent of an Act. As to whether the tramway was 
constructed with the highest available skill, in the 
light of the knowledge available at the date of the 
trial, he said: ‘It is surely impossible, with any 
regard to that common sense which, after all, 
is the foundation of this and many other branches 
of law, to say that a railway company which was 
not liable last year, last month, or even yesterday, 
because until then its undertaking was carried on 
according to the rules acknowledged to be the best, 
is liable now, not because those rules have been 
proved to be altogether wrong in practice, or un- 
scientific in principle, but because some diligent 
worker in this department has discovered what is 
held for the moment to be a large improvement, 
but may to-morrow turn out to be only a step in 
the progress of further advance.” Here, again, 
we have it laid down that not only may a nuisance 
be created in carrying out an Act of Parliament, 
but it may be perpetuated after efficient means 
have been discovered for its abatement. Of course 
this doctrine must be tempered by the common 
sense which Mr. Justice Kekewich says is the 
foundation of law. It is not to be believed that 
the courts would pedantically agree to the con- 
tinuance of a serious injury of part of the popula- 
‘tion if it could be shown that it could be removed 
at a cost that would not be unduly burdensome to 
the undertaking creating it. 

It is well for those who secure Acts of Parlia- 
ment to remember that while they have a certain 
measure of security, their immunity is by no 
means perfect, and it is not wise to rely on it 
overmuch. Our legislators enjoy a female latitude 
in changing their minds, and annulling their 
decisions. If only clamour enough be raised, they 
will revoke the Acts of the last, or even of the 
present Session, without any sign of compunction. 
The case of the so-called ‘‘ blow-holes” on the 
Metropolitan District Railway isin point. A Bill 
for their construction was drawn up, and passed 
without opposition, and in due course the ventila- 
tors were erected. But immediately they were put 
into use in the neighbourhood of Palace Green 
there was a universal howl in the daily press, 
although similar, or worse, ventilators had been in 
existence in Euston-road for years. The statutory 
authority was unassailable in the law courts, but 
in the next session of Parliament the Metropolitan 
Board of Works applied for powers to enable certain 
of the ventilators to be pulled down, and the only 
consideration shown to the railway company con- 
sisted in the Board of Works bearing the expense. 

It is only occasionally thay sufficient agitation is 
raised to cause an Act of Parliament to be formally 
cancelled. But it often occurs that some innocent- 
looking Bill, which passes without opposition, is 
eventually found to have severely curtailed the 
privileges conferred by previous Acts. For in- 
stance, a new smoke abatement law is as binding on 
those who work under statutory authority as those 
who do not. Just as private individuals should 
protect themselves by opposiny, before Parlia- 
mentary Committees, any schemes that are likely 
to affect them prejudicially, so also is it incumbent 
on those who hold legal authority to do certain 
things in contravention of common law, to see that 
their privileges are not whittled away by subse- 
quent enactments. 

It is questionable whether it is to the interest of 
engineers to aid in advantage being taken to the 
full of statutory powers in cases where they bear 
very hardly upon persons who derive no benefit 
from them. The case of the Stockwell Orphanage, 
referred to above, isin point. Here was an insti- 





tution raised and maintained by voluntary contri- 
butions, and doing a most admirable work in con- 
verting into good citizens, children who, from the loss 
of their parents, might otherwise have grown up 
very poorly equipped for the battle of life. The 
presence of a railway to Stockwell is no possible 
advantage to this institution, and yetit has to suffer 
a very heavy loss by its construction, and the 
injury is rendered the more acute by the fact that 
it is not a general one, to be shared by the district 

The case is admittedly a hard one, and has excited 
a widespread sympathy, the effect of which is felt 
when it is proposed to erect similar power stations 
in other neighbourhoods. Of course this does not 
matter to the City and South London Railway Com- 
pany; they have got all they want. But to engi- 
neers, both consulting and manufacturing, who wish 
to see the electric railways extend, it is important 
that no unnecessary opposition should be created. 
Hence it is their interest to exert an influence in 
favour of peaceful compromise, rather than for an 
insistance of the full legal pound of flesh, in cases 
where a strong moral claim to compensation can be 
made out. 





PORTLAND CEMENT. 

SIxTY-EIGHT years have elapsed since the dis- 
covery of Portland cement, and during that interval 
its use and importance as a structural material has 
increased with such unprecedented rapidity that at 
the present time it is almost universally adopted 
wherever an hydraulic cement is required. It does 
not appear, however, that our knowledge of the 
physical and chemical properties of this material 
has quite kept pace with its increased use. 

The divergence of opinion among engineers on 
many points connected with the testing, manufac- 
ture, and occasional failure of cement, indicates 
that its nature and properties are not yet thoroughly 
understood. Some engineers, for example, are of 
opinion that the presence of more than 2 per cent. 
of magnesia in cement produces fatal consequences, 
while others hold that magnesia may be considered 
as an inert and harmless adulterant. Some are 
strongly in favour of exposing fresh cement to the 
action of the air, or, as it is called, ‘‘ air slaking,” 
before use; others believe that it becomes deterior- 
ated by such exposure, and so on through many 
other details. 

Each engineer frames his specification in ac- 
cordance with his own particular views, and 
manufacturers have rather a bad time while 
endeavouring to meet the varying conditions im- 
posed upon them. Differences of opinion must 
naturally continue to exist so long as our know- 
ledge of the material remains imperfect, but 
there seems good reason to believe that at least 
some of the differences which at present pre- 
vail could be cleared up and eliminated. With 
this end in view we shall endeavour to epitomise 
and consider, as briefly as possible, the facts bear- 
ing on the subject which have been elicited by 
experimental researches, or have been established 
by practical experience. 

It cannot be considered desirable that the 
engineer should trench upon or interfere with the 
functions of either the chemist or the manufacturer, 
and it is to be regretted that a tendency in this 
direction appears to have recently developed itself 
in the matter of Portland cement, the chemistry 
of which is acknowledged to be of the most intricate 
and complicated character, and the manufacture of 
which requires an amount of skill and experience 
peculiar to itself, which engineers cannot be 
expected to possess. Under any circumstances it 
is best to leave chemical questions to chemists ; 
and interference with manufacturers is to be 
equally deprecated, not only because they must 
know their own business best, but because the 
engineer, by unduly dictating how the cement is to 
be manufactured, takes upon himself the respon- 
sibility which should be borne by the maker. 

M. Le Chatelier has expressed an opinion that 
there is at present only one way of determining 
whether the judgment passed on a cement by any 
system of testing, is sound, and that consists in 
waiting half a century to see how the work stands. 
This statement cannot be said to be at present with- 
out some force ; it is, however, much too sweeping. 

The permanence of the work depends quite as 
much on the intelligent and judicious use of the 
cement as on the cement itself ; the want of per- 





manence, therefore, would not always prove the use 
of defective cement. For the reasons already 








indicated, we shall not enter upon the question 
either of the chemistry or manufacture of cement 
further than a brief elementary outline. 

So far as regards its active constituents, the 
average composition of good Portland cement, 
deduced from a number of analyses (omitting 
fractions), is as follows: 


Per Cent. 

by Weight. 
Lime (Ca O) AS: 60 
Silica (SiO,) ... nh a es sa 22 
Alumina (Al, Os) aus aM its re 11 


the remaining 7 per cent. generally consisting of 
small quantities (rarely exceeding 1 or 2 per cent.) 
of oxide of iron, sulphuric acid, magnesia, carbonic 
acid, potash, &c. The active components, lime, silica, 
and alumina, are obtained, the first-mentioned from 
chalk or limestone, and the two latter from clay 
(such, for example, as is found in the Medway), and 
occasionally from clay slate. The chalk and clay, 
both being in a state of minute division intimately 
mixed together, and brought to a plastic condition 
with water, are burned in a suitable kiln, producing 
a hard, heavy, vitreous clinker, which, when ground 
to an impalpable powder, is Portland cement in its 
anhydrous condition. The production of good 
cement appears to depend mainly on the degree of 
heat applied in the kiln, and the time for which it 
is maintained, both of which can only be deter- 
mined at present by the skill and experience of the 
manufacturer. 

The chemistry of cement, as before observed, is 
of anextremely complex character, and cannot be 
said to be fully understood. For many years 
Portland cement was considered to be a double- 
silicate of lime and alumina ; but recent investiga- 
tors have come to the conclusion that tri-calcic 
silicate and tri-calcic aluminate are its principal 
constituents, the lime combining with the silica and 
alumina under the influence of heat in the process 
of burning. When the anhydrous cement is mixed 
with water, further chemical reactions occur, result- 
ing chiefly in the formation of hydrated silicate and 
aluminate of lime, both of which resist the action 
of water, and in this way the setting or hardening 
of cement is accounted for. 

The usual tests at present applied by engineers 
to cement refer principally to (1) the tensile 
strength of cement gauged both neat and mixed 
with sand ; (2) the degree of pulverisation to which 
the cement is reduced ; (3) the weight per bushel 
of the dry ungauged material ; (4) colour. 

To these is occasionally added the effect of sub- 
mergence in water on thin slabs of cement gauged 
neat, i.e., without sand. There are, however, 
many other points connected with the subject 
which require to be investigated before a proper 
knowledge of the material can be obtained ; the 
principal of these are as follows: Adhesive 
strength, chemical analysis, specific gravity, quan- 
tity of water used in gauging, time occupied in 
setting or hardening, the influence of sea-water as 
compared with that of fresh water, the effect of 
heat in accelerating the chemical changes produced 
by admixture with water, air slaking, testing- 
machines, and the causes of occasional failures. 

As regards the tensile or cohesive strength, the 

systematic testing of cement was first introduced 
about 34 years ago (1859) by Mr. John Grant, 
M. Inst. C.E., who specified that briquettes of 
cement gauged neat should at the end of seven days 
bear a tensile strain of 400 lb. on an area of 14 in. 
x 1} in. (=2.25 square inches), or 178 lb. per inch. 
This was shortly after raised to 500 lb. on the same 
area, or 222 1b. per square inch. Since then the 
demand for tensile strength has increased up to 
400 lb. and occasionally 450 Ib. per square inch ; 
while 28-day samples were required to bear 550 lb. 
to 600 lb. per square inch. 

Within the last two or three years, however, the 
standard for seven-day samples in this country has 
been lowered from 400 lb. to 350 1b. per inch, for 
reasons which will be subsequently referred to. 

The necessity of testing the strength of a mixture 
of the cement and sand was recognised and adopted 
in Germany for many years before it had received in 
England the attention it deserved, and even at 
present many English specifications continue to 
omit this test, which is a far more important one 
than that of neat cement. 

It is difficult to understand why the tensile 
strength of neat cement should have occupied such 
a prominent position as a practical test. The 
material is very rarely used neat, but, on the con- 
trary, is generally mixed with large proportions of 
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other materials, such as sand, shingle, &c., and, 
even in this condition, is seldom or never called upon 
to resist tensile stress. Cement may be con- 
sidered practically as a kind of mineral aggluti- 
nator, and, as such, it is most probable that its 
tensile strength does not indicate either its cement- 
ing power or its permanent durability—for example, 
fine grinding diminishes the tensilestrength, but in- 
creases the cementing power ; it is also well knowa 
that to produce high tensile strength involves over- 
liming the cement, which is fatal to its durability, 
and for this reason the standard has been reduced 
to the extent already referred to. 

The sand test, as most of our readers know, is 
made by mixing together one part by weight of neat 
cement to three parts by weight of clean sharp 
sand which has passed through a sieve of 20 
meshes and been retained on one of 30 meshes to 
the lineal inch. The German standard for the 
tensile strength of this mixture 28 days after 
gauging was first (1877) fixed at 114 lb. per square 
inch; but this wassoon raised to 142 lb., and ulti- 
mately to 222 1b. per square inch. The sand test, 
as may be shown, furnishes additional evidence that 
the tensile strength of neat cement should not be 
depended upon as a proof of good quality. 





THE TELAUTOGRAPH. 

Tue telautograph is the latest invention of that 
eminent and skilled electrician, Dr. Elisha Gray, of 
Chicago. As its name implies, it is an instrument 
for the transmission to a distance of autographic 
writing. It appeals to the eye as the telephone 
does to the ear. The latter carves the air into 
waves of sound, the former traces on paper a fac- 
simile of the message sent. The performance of 
the one is evanescent, whilst the record of the 
other is permanent. As the telephone has, for 
many purposes, superseded the cumbrous telegraph, 
so in turn may it be assisted and supplemented by 
the equally swift and more accurate telautograph. 
In the telegraphic service, dots and dashes some- 
times get wofully mixed, to the great disfigurement 
of words and names ; even in telephonic transmis- 
sion certain sounds are very liable to be misinter- 
preted ; but the indications of the new message- 
sending instrument must necessarily be an exact 
reproduction of the original. It matters not 
whether the sender write slowly or rapidly, 
elegantly or illegibly, in Greek or in Sanskrit, or 
whether he send figures or letters, diagrams or 
drawings ; all are reproduced with equal fidelity by 
the receiving instrument. 

It was at the Centennial Exhibition (Philadel- 
phia, 1876) that the Bell telephone was first pub- 
licly shown, and it was on that historic occa- 
sion that Sir William Thomson (now Lord 
Kelvin) called it, ina moment of pardonable en- 
thusiasm, ‘‘the wonder of wonders.” While fully 
agreeing with that ejaculation of the Nestor of 
mathematical and physical science, we are con- 
vinced that the telautograph, as now developed and 
shown in the Columbian Exposition at Chicago, is 
also among the epoch-making achievements of this 
electrical age. 

The problem of transmitting handwriting oc- 
curred to specialists in the early years of electric 
telegraphy, when it received the attention of 
Bain, Caselli, and others. Cowper in recent years 
again attacked the problem, and obtained consider- 
able success. His apparatus, however, did not 
realise the hopes primarily entertained, so that, 
after creating a passing sensation, it dropped into 
the limbus of ingenious but unremunerative in- 
ventions. 

Dr. Gray’s instrument, on the other hand, seems 
to offer a thoroughly practical solution to the elec- 
trical transmission of hand-written despatches, and 
to be well fitted to meet the demands created by the 
high-pressure activity of modern life. We had the 
advantage of operating with the telautograph and 
submitting its capabilities to a few tests. We 
found that whether we wrote long or short hand, 
drew diagrams illustrating points in the construc- 
tion of a tri-phase motor or covered our sheet with 
the integration of a differential, the receiving pen 
synchronously responded and gave a faithful copy 
of the very complex original. In these experiments 
the two parts of the apparatus were connected by 
a wire whose resistance represented five miles of 
telegraph wire. A similar apparatus is working 
every day between Highland Park and Waukegan 
—a distance of 14 miles. 

In the transmitting instrument an ordinary lead 





pencil is used to write the message. It is attached 
near its point to two fine silk cords, which shorten 
or lengthen according to the motion of the pencil 
actuating at the same time the mechanism of the 
transmitter. This mechanism, in turn, regulates 
the current impulses that are sent along the line 
to the distant station, and which there compel the 
receiving pen to move in perfect synchronism with 
the sending pencil. This pen is a short tube 
drawn to capillary dimensions at its lower ex- 
tremity ; it is held at right angles to the plane of 
the paper by two aluminium arms, one of which 
incloses a small rubber tube connected with a re- 
servoir of ink for the purpose of affording a con- 
stant supply to the pen. This pen may be moved 
up or down, to the right or the left, or completely 
lifted away from the paper, by merely perform- 
ing similar motions with the transmitting lead 
pencil. 

We are not told the details of the mechanism 
by which these remarkable results are obtained ; 
for, although the devices are well covered by patents, 
we are assured that reticence is still deemed neces- 
sary. It is, however, confidently affirmed that 
both the mechanical and electrical arrangements 
are as simple as they prove themselves to be effec- 
tive. We have little difficulty in believing this, 
as they are the outcome of the prolonged studies of 
a veteran electrician, of one to whom we are in- 
debted inter alia for the musical telephone and the 
harmonic telegraph transmitter, which latter appa- 
ratus allows eight messages to be sent over one 
wire at the same time. The telautograph or long- 
distance writing machine is Dr. Gray’s latest 
effort ; doubtless, too, it will be his crowning inven- 
tion. 

The new machine requires battery power similar 
to that needed for ordinary telegraph purposes. 
The service is, therefore, not affected by currents 
steady or variable, continuous or alternating, that 
may be traversing neighbouring conductors. Their 
inductive effects are, indeed, heard in that mar- 
vellously sensitive instrument, the telephone, pro- 
ducing what have been termed ‘‘ parasitic” cur- 
rents, which, unfortunately, often seriously inter- 
fere with the traffic. 

Another noticeable peculiarity in the working of 
this new machine is the silent way in which it 
receives and delivers its message. There is no 
other acoustic proof of its transmission from one 
place and its reception at a second than the infini- 
tesimai and unrecognisable seund produced by the 
friction of the pencil or pen with the underlying 
paper. No bystander, however eager, can hear what 
is going on. Then, again, ‘‘ tapping ” the line is 
precluded by the difficulty of carrying about such 
a piece of apparatus. Complete safety and secrecy 
are, therefore, necessary concomitants of this new 
instrument. 

Nor is any preliminary training needed to operate 
it successfully. The first time we manipulated the 
transmitting pencil and sent congratulations to a 
fictitious friend, an exact reproduction of our felici- 
tating scrawl appeared simultaneously at the other 
end of the line. 

As the receiving instrument is automatic, the 
message will be recorded whether the person to 
whom it is sent be present or not. In case of 
absence, the telautogram will await his return. 
Another essential characteristic of this new mode 
of communication is that a double written record of 
each despatch is obtained. The importance of this 
feature in general, and especially in case of litiga- 
tion, cannot be overestimated. This, as well as the 
other advantages enumerated, must urge the 
adoption of the telautograph as an adjunct to our 
postal and telegraph service, and eventually must 
secure it a place among the essentials of the busi- 
ness routine of everyday life. 





GERMAN IRONMAKING AND ITS 
RESIDUAL PRODUCTS. 

Tue advance of Germany as a great iron-pro- 
ducing country, and the strength of her competition 
in some of the markets of the world which British 
manufacturers have hitherto regarded as special 
fields of enterprise, have awakened surprise if 
nothing more. Twenty years ago, for instance, 
Germany’s total make of iron was 886,000 tons, 
and of steel 125,000 tons, together 1,011,000 tons ; 
while last year the total was 3,878,000 tons. Of 


this total one-third is bar and section iron ; blooms, 
billets, and ingots making up 800,000 tons; plates, 
425,100 tons ; and rails, 891,400 tons, 


Of course 








Germany does not yet rank alongside Britain or 
America, for our output of steel totals as much as 
the iron and steel of the Continental country. But 
the latter is steadily increasing her export trade, 
and the total of finished iron and steel shipped 
last year was over a million tons. In recent 
years there have been cases of German iron and 
steel manufacturers quoting to British clients a less 
price than home makers. An easy way to solve 
the interesting problem as to how this is probable, 
is to assume inferiority, but where specific tests 
have to be met this is scarcely tenable. Labour 
may be slightly cheaper, but even this is doubtful, 
and certainly wages, especially to coal miners, are 
on the increase, so that fuelisdearer. The Consul- 
General for the United States at Frankfort has 
been attracted by the problem, and presents a case, 
perhaps with greater earnestness of language than 
is usual in British Government reports, but it is 
none the less valuable because of that. 

The growing importance of the iron industry in 
Germany is said by him to be due to two funda- 
mental facts—the introduction of the basic pro- 
coes, which enables cheap and abundant native 
ores to be used ; and the application of chemical 
skill to the recovery and utilisation of the by- 
products of coke manufacture. The latter point is 
of special interest, for while there is a growing 
tendency to construct ammonia recovery works for 
the recovery of the products from the blast fur- 
naces, little has been done in the case of coke- 
making. The difficulty formerly urged was the 
possibility of injuring the quality of thecoke. The 
type of furnace used in Germany, however, has 
overcome this. The most largely adopted oven in 
Germany is said to be the Otto-Hoffmann, but there 
are several in use. There are in all about 3000 coke 
ovens which save the subsidiary products, and half 
of these are of the Otto type. The oven more 
largely adopted in Belgium—the Semet-Solvay—is 
cheaper of construction, and so intense is the heat 
generated that it is not necessary to combine the 
ovens with regenerators ; but they require a special 
mixture of fat and lean coal which is not always 
easy of arrangement; and while the coke made is of 
high and uniform quality, it gives less ammonia, 
tar, and gas than the German oven. This latter 
apparatus is an Otto oven, 32 ft. long, 16 in. wide, 
and 64 ft. high, combined with the Siemens regene- 
rator in such manner that the air to be used for 
the combustion of gases is first heated to 1800 deg. 
Fahr. The most economical arrangement is to 
have a battery of sixty ovens, each alternate one 
being filled every forty-eight hours. The oven is 
charged from above, through three openings, with 
64 tons of air-dried coals, heat applied, and the 
gases subsequently generated drawn off through 
collecting pipes into coolers or scrubbers, where 
the tar and ammonia are deposited in water 
by mechanical distillation, and the gas recon- 
ducted to the bottom of the oven to assist in 
the initial process of roasting the coal. With 
German coal the heat remaining after deposit- 
ing the tar and ammonia is sufficient to roast 
the coal and provide, in addition, steam and light, 
or it may be of service in some other direction. 
The process of scrubbing and extracting the 


ammonia need not be referred to further. The 
results may be indicated. The product from 
good coal containing from 15 to 17 per 


cent. of water is about 76 per cent. of coke, 
1.15 to 1.25 per cent. of sulphate of ammonia, 
and from 2.5 to 4 per cent. of tar. The 
actual battery of sixty ovens in three districts 
gave the following results per ton of coal: 


Sulphate of 
Coke. Tar. ‘Amen moet a 
Ib. lb. Ib. 
Ruhr 1672 60.5 25.3 
Silesia 1496 93.5 26.4 
Saar 1540 91.3 18.7 


These 180 ovens produce per annum 139,800 
tons of coke, Ruhr making 51,300 tons, Silesia 
48,000 tons, and Saar 40,500 tons. The aggregate 
sulphate of ammonia recovered weighed 2112 tons, 
and the tar 7260 tons. Moreover, the waste heat, 
after the recovery of these by-products, was sufli- 
cient to work the ovens and give a large surplus 
for other purposes. This surplus, in the case of 
Ruhr, was 12,800 cubic feet per oven per day, 
Silesia 16,000, and Saar 12,800 cubic feet. In 
other words, a battery of sixty ovens, in addition 
to providing the coke and the residual products, is 
self-heating, and gives off per day heat which is 
equivalent to from 45,600 Ib. to 57,000 Ib. of coal 
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—sufficient to run machinery indicating from 1200 
to 1600 indicated horse-power. Of course, special 
plant is necessary to work the process, so that 
in making comparison with the ordinary coking 
establishment, allowance must be made for this 
extra first cost and upkeep. d 

The approximate gross value of the process is 
easily attained. Taking the case of Silesia, we find 
that in producing 48,000 tons of coke in sixty ovens 
3000 tons of tar are recovered each year, which at 
2s. per cwt. yields 6000/., and 840 tons of sulphate 
of ammonia at 1ls. per cwt., equalling 9240/.— 
together 15,2401. To this amount must be added 
the fuel saved. In Silesia the total production of 
gas is 36,800 cubic feet per oven per day, and after 
consuming 20,800 cubic feet in roasting the coal in 
the production of the coke, a surplus of 16,000 
cubic feet remains for other purposes, equal, as we 
have already indicated, to 57,000 lb. of coal for the 
sixty ovens, sufficient for 1600 I.H.P. during 18 
hours per day at 2lb. per I.H.P. per hour. The 
value of this coal—about 9000 tons per annum— 
should be added to the 15,240/. received for tar 
and sulphate of ammonia, to ascertain the gross 
value of the residual products. This does not in- 
clude the value of the heat utilised in the oven, 
which is equivalent to an additional 12,000 tons 
perannum. Silesia isthe most favourable return 
so far as extent of residue is concerned, but 
the case of Westphalia also shows satisfactory re- 
sults. Sixty ovens there cost in construction 
34,5801., or 5761. each, and the tar and sulphate of 
ammonia produced in one year’s working provided 
a revenue of 83751., or about 25 per cent. on the 
capital invested in the plant. 

The other instances given might also be worked 
out, but it is probably sufficient to show that Ger- 
many can afford to credit their actual cost of pro- 
duction with a large sum, the result of the recovery 
and sale of by-products. Of course, this affects the 
selling price of their iron and steel, and offers 
at least a partial explanation for the low quotations 
made by German makers in competition with 
British manufacturers. The influence on the price 
of tar and ammonia of the 3000 ovens in use in 
Germany and Austria is pronounced. In 1883 
sulphate of ammonia was worth 16s. per hundred- 
weight, but now sells at 1ls., and tar has dropped 
in price from 3s. to 2s. per hundredweight. The 
decline in prices need not, however, be very alarm- 
ing, and if, as in the case of Westphalia, four 
years’ revenue suftices to pay for the plant, it should 
not be excuse for rejecting this auxiliary to 
economy. Germany is moving forward towards 
the same end in other directions, and it is said 
success has attended the efforts of a Dortmund in- 
ventor in the production of benzol in the coke 
process. 








THE BREWERS’ EXHIBITION. 

Tus annual fixture was opened at the Agricul- 
tural Hall, Islington, on Monday last, and seems 
to be well attended. The principal feature of the 
show is, as usual, the fine display of coppersmiths’ 
work made by several firms, but these being purely 
brewery specialities, have little interest for engineers 
at large. 

Gas-engine builders seem to have a special liking 
for this exhibition, and in addition to Messrs. 
Crossley Brothers and the Campbell Gas Engine 
Company, whose exhibits in the same hall we 
described quite recently in our account of the 
Laundry Exhibition (ENGINEERING, September 22), 
Messrs. Tangyes, Limited, of Birmingham, the 
Griffin Engineering Company, and Messrs. J. E. H. 
Andrews and Co., have all stands in the present 
show. The smallest gas engine present is to be 
found at the stand of the Griffin Engineering Com- 
pany. This is intended as a domestic motor, and 
is rated at } horse-power. It has a cylinder 2? in. 
in diameter by 5 in. stroke, and runs at 350 revo- 
lutions per minute. On the same stand is also 
shown a 3 horse-power Griffin gas engine, and an 
oil engine of similar capacity. Photographs of a 
single-cylinder gas engine of 300 horse-power are 
also shown here, and are of interest, as_ this 
is the largest gas motor yet attempted. A 
small arc lamp taking only 2 ampéres of cur- 
rent is run off a dynamo driven by the small 
gas engine. This lamp is known as the Pellet 
lamp, and is exhibited by the Akester Electric 
Syndicate, Limited, of Granville House, Arundel- 
street, Strand, London. It is, we understand, in- 
tended to be run on ‘incandescent ” circuits. The 





largest engine at the show is shown by Messrs. 
J. E. H. Andrew and Co., of Keddish, near Stock- 
port. This is of 50 horse-power, and works on the 
Otto cycle. It is fitted with self-starting gear, and 
ignition timing valve. Its speed is 160 revolutions 
per minute. Messrs. Tangyes show a 5 horse-power 
gas engine, driving a set of 5in. by 6 in. three- 
throw pumps, and a3 horse-power gas engine driv- 
ing a dynamo. 

Messrs. Merryweather and Sons, Limited, of 
Greenwich-road, S.E., have a large display of their 
fire-extinguishing plant and pumps. The largest 
of their fire pumps shown is a ‘‘ Metropolitan 
Single-Cylinder Steam Fire Engine,” capable of 
throwing 360 gallons per minute, which has been 
built for Messrs. Bass and Co., of Burton. Type- 
writers are exhibited by the American Writing 
Machine Company, of 92 and 93, Queen-street, 
London; the Yost Typewriter Company, 40, Hol- 
born-viaduct; and by the Hammond Typewriter 
Company, of 50, Queen Victoria-street, London. The 
machines shown by the latter contain an entirely new 
arrangement of type and type wheel. This wheel is 
fixed in the new machine, whilst the types are cut on 
a shuttle which is moved over the wheel by depress- 
ing a key, at the same time a hammer behind 
the paper forces this against the type shuttle, 
thus causing the impression to be made. As will 
be seen, in the new arrangement the wheel acts 
merely as an anvil, and as it does not require to be 
moved save when changing from the upper to 
lower case, it can be very solidly constructed. The 
shuttles carrying the type are made in all alphabets, 
and can readily be changed. They are light, and 
easily moved by the keys. The new machine is 
claimed to be equal to the type-bar machines for 
manifolding, whilst retaining the special advantages 
of the original Hammond. 

Refrigerating plant is shown by a number of 
firms. Messrs. J. and E. Hall, Limited, of Dart- 
ford, have on their stand a remarkably compact 
carbonic anhydride refrigerator, arranged to be 
driven by belting. In spite of its very modest 
dimensions, this machine is rated at 15 cwt. of ice 
per day of twelve hours. Compressing pumps for 
ammonia refrigerators are shown by Messrs. Henry 
Pontifex and Sons, Limited, of 242, York-road, 
London, N. These pumps are noticeable for the 
means taken to prevent leakage through the 
stufling-boxes. To this end a compound stufling- 
box is used. This consists of two stufling-boxes 
placed in line on the rod. Any leakage through 
the first packing must also pass through the second 
before it reaches the air. The space between the 
two boxes is, however, connected by a pipe with 
the exhaust side of the compressing pump, so that 
the pressure in the space here never exceeds 
about 20 lb. per square inch, and the risk of leakage 
is correspondingly reduced. The Linde British 
Refrigerator Company, Limited, of 35, Queen 
Victoria-street, E.C., shows an interesting plant, 
consisting of a small Crossley gas engine driving an 
ammonia compressor, and fitted with the usual con- 
denser and brine or water refrigerator. The plant 
shown is capable of cooling about 2500 gallons of 
water per day from 55 deg. to 45 deg. Fahr., and is 
the smallest size made by this firm. 

An interesting exhibit of well-boring plant is 
shown by Messrs. Le Grand and Sutcliffe, of the 
Magdala Works, Bunhill-row, London, E.C.; and by 
Messrs. C. Isler and Co., of Bear-lane, Southwark, 
London. Some of the lining tubes shown by these 
firms are 18 in. in diameter, a size which permits 
of the insertion of a large pump. 

Coming to the steam engines, the ‘‘ Williams” 
valveless engine, described in our report on the 
Laundry Exhibition, on page 369 ante, is again 
exhibited by its makers, Messrs. Glover and 
Hobson, of the Albert Iron Works, St. James’s- 
road, London, S.E. Mr. E. §. Hindley, of 
Bourton, Dorset, as usual shows a number of small 
engines, and a large-sized vertical boiler. On the 
stand of Messrs. Buxton and Thornley, Burton-on- 
Trent, a well-finished engine with a novel valve 
gear is exhibited. The engine is of 12 horse-power, 
and has a cylinder 10 in. in diameter and 20 in. 
stroke ; the steam and exhaust valves are separate, 
and the former are worked bya new automatic expan- 
sion gear, of which, however, the patents are not yet 
quite complete. The exhaust valves are of the 
Corliss type. 

Messrs. Caddy and Co. show a furnace fitted 
up with their hollow chilled firebars, and fitted 
with a rocking device of a simple character. The 
rocking motion is such that by pressing a lever 





every alternate bar is raised, and at the same 
time moved longitudinally for about 3 in. The 
apparatus used does not encroach to any extent 
on the space below the firebars, nor interfere 
with the removal of the ashes there. The bars 
themselves consist of a flattened wrought-iron 
or steel tube, forming a core around which 
the iron constituting the body of the bar is cast 
in a chill mould. The chill is confined to the 
top of the bar, and is about ? in. deep. The 
Pulsometer Engineering Company, Limited, of 
the Nine Elms Works, London, S.W., were, we 
understand, late in applying for space, and conse- 
quently have only room on their stand to show 
samples of their pulsometer, Deane, and boiler feed 
pumps. The latter appears to be a very compact 
form. It is of the flywheel type, and has an air 
chamber formed in the body of the casting. The 
steam valves are of the piston type. 

It is interesting to note the steady progress 
made inthe practical application of bacteriology. 
Air filters for freeing the air from organisms 
before allowing it to come into contact with the 
wort in the refrigerator are exhibited by Messrs. 
George Adlam and Sons, of Bristol. The filter in 
question consists of a casting, containing cloth 
cylinders, through which the air is forced by 
means of a fan before it is allowed to enter 
the chamber in which the wort coolers are 
placed. A machine of German origin, in which 
the same principle is embodied, is also shown 
by Messrs. S. Briggs and Co., of Burton-on- 
Trent. The cloths require to be sterilised before 
use, which is conveniently done by live steam. An 
exhaust steam injector having a rigid nozzle is ex- 
hibited by Messrs. Lewis Olrick and Co., of 27, 
Leadenhall-street, London E.C., whilst the Pen- 
berthy injector, formerly made by Messrs. Pontifex 
and Wood, of Shoe-lane, is now shown by Messrs. 
W. H. Willcox and Co., of Southwark-street, 
London, 8.E., who have taken over the ‘‘sun- 
dries ” branch of the former firm’s business. 


AMERICAN UNIVERSITIES AT THE 
COLUMBIAN EXPOSITION. 
VI.—CornELL. 

TuHE little town of Ithaca, in the western part of 
the State of New York, though favoured with a 
classical name, would, probably, never have 
emerged from obscurity, but for the public spirit of 
one of its inhabitants. This was Ezra Cornell, a 
man who passed through all the phases of life ; and 
by his thrift, energy, and ability, rose from the most 
straitened circumstances to prosperity and aftluence. 
Remembering that it was in the roughest school of 
poverty and hardship he learned the value of sound 
and early training, with whole-souled generosity 
he resolved to devote his hard-earned resources to 
the equipment of the young for the battle of life. 

The State of New York co-operated with the 
sexagenarian philanthropist ; and in October, 1868, 
the new university held its inaugural ceremony. 
Ezra Cornell addressed the 24 professors, 386 
students, and the knot of distinguished visitors that 
had come from the academic cities of the east ; and, 
in clear terms, defined his ideal university. It 
should be an institution ‘‘ that would furnish better 
means for the culture of all men of every calling 
and of every aim; that would make men more 
truthful, more honest, more virtuous, more noble, 
and more manly ; that would give them higher pur- 
poses and loftier aims, qualifying them to serve 
their fellow-men better, preparing them to serve 
society better, training them to be more useful 
in their relations to the State, and to better com- 
prehend their higher relations to their families 
and their God.” Cornell’s whole mind and pur- 
pose are resuméd in these memorable words of 
his : ‘‘ I would found an institution in which any 
person can find instruction in any study.” 

True to the liberal spirit of its founder, Cornell 
welcomes men and women alike, provides halls for 
the classic, shops for the engineer, laboratories 
for the scientist, and farms for the agriculturist. 

The educational opportunities thus offered are 
eagerly sought after, as evidenced by the aggregate 
attendance and annual increase in the number of 
students. Last year 528 freshmen, 336 sopho- 
mores, 176 juniors, and 205 seniors followed 
courses in arts (139), philosophy (109), letters (80), 
science (89), agriculture (22), architecture (77), 
civil engineering (126), electrical engineering (257), 
and mechanical engineering (289). 

It is evident from this enumeration that a wide 
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range of elective subjects is open to the young 
Cornellian ; and to encourage him to seek thorough 
knowledge and sound scholarship in his chosen 
group, a correspondingly large number of bacca- 
laureates is provided. Of course, Cornell can do 
this, unpledged as she is to the time-honoured 
traditions and inelastic regulations of our older 
universities. The student of the farm will take 
his B.Sc. in agriculture, the future builder his 
B.S:. in architecture, the biologist or botanist or 
entomologist his B.Sc. in natural history, whilst the 
sons of Watt and Stephenson look forward to their 
“degree” of civil (C.E.) or mechanical (M.E.) 
engineer. 

‘he engineering student at Cornell has not only 
academical honours in wait for him, but the ablest 
assistance to qualify him for them. In fact, it is 
freely admitted that the university at Ithaca has one 
of the best engineering schools in the country. Its 
courses are thorough and eminently practical, its 
equipments extensive, its requirements high and 
exacting. Studies are carried on not only in class- 
rooms and laboratories, but also, at proper times, 
in the best workshops in the world. Last year the 
mechanical and electrical engineers went on an 
inspection tour, visiting the Cataract Construction 
Company at Niagara Falls, examining the electric 
lighting plant and the street railway power station 
at Buffalo, and studying the works, grounds, and 
buildings of the World’s Fair. In like manner the 
mechanical engineers visited the docks in Balti- 
more, the Naval Gun Factory at Washington, and 
the Transatlantic liners in New York. If such 
peregrinations are expensive, it must be admitted 
that they are useful and valuable. 

Besides its regular curricula, Cornell also under- 
takes summer courses in languages, mathematics, 
chemistry, physics, drawing, elocution, and physical 
training. The courses are, for the moss part, 
attended by advanced students and teachers ; and it 
is acknowledged that they have already perceptibly 
contributed to improve the instruction given in the 
public and high schools of the State. It is remark- 
able how this university insists in its programmes of 
study on the importance of those subjects which lead 
to accurate, elegant, and forcible expression of ideas. 
Doubtless it is, in great measure, to such classes 
organised in all leading American colleges, that we 
owe the easy flow of language, grace of diction, and 
ruses of debate that we meet with so frequently and 
unexpectedly in Pullman cars, in clubs, in drawing- 
rooms, in social and political gatheringsofall kinds. 
We have often been surprised at the assurance of 
young speakers, the abundance of their ideas, and 
freedom of their criticism. Our English colleges 
would do well to take a leaf out of some American 
university syllabus, and try to make our graduates 
less embarrassed, indistinct, hesitating, and awk- 
ward when called upon to read a paper or make a 
speech, or even say a few words. 

Cornell recognises that a university must develop 
not only the intellectual but also the social qualities 
of its alumni, for we observe that great scope is 
allowed for entertainments, balls, banquets, and 
amateur theatricals. Of course this is comparatively 
easy at Ithaca, on account of the presence of the 
lady students; and the Cornell Era, a weekly 
journal edited by the junior and senior classes, shows 
that the alumni and alumne are not only wedded 
to their studies, but also bent on testing for them- 
selves the truth of the Horatian maxim, Dulce est 
desipere in loco. This makes one somewhat curious 
to know how such asystem would work in England. 
The experiment might easily be tried in Cambridge. 
Possibly similar effects of culture and refinement 
might follow if the students of Trinity or St. 
John’s were, at regular intervals, to invite the 
inmates of Newnham or Girton to a tennis party, a 
little ‘‘at home,” or a Cinderella dance. At any 
rate, the system of co-education seems to work 
satisfactorily at Cornell; for, in looking down the 
graduate list, we find a good percentage of ladies. 
It is natural enough that they should figure among 
the B.A.’s, and even the M.A.’s; but it is just a little 
surprising to find them among the M.Sc.’s and 
Ph.D.’s. 

Cornellians find considerable facilities for study in 
their well-arranged libraryand numerous museums. 
The library contains 113,000 volumes. It is a cir- 
culating one for the members of the faculty, and a 
reference one for the students. Undergraduates 
have free access in the main reading-room to some 
8000 volumes, comprising encyclopzdias, dic- 
tionaries, and standard works in the various de- 
partments of study. In the schools of engineering, 





architecture, agriculture, as well as in the his- 
torical and literary seminary-rooms, books and 
periodicals are selected according to the needs of 
students engaged in special work. The general 
reading-room receives nearly 600 periodicals and 
Transactions, literary, scientific, and technical. 
The maintenance and increase of the library are 
secured by the income from an endowment fund of 
60,0001. A ‘‘ Library Bulletin ” is issued at re- 
gular intervals, containing classified lists of recent 
accessions, as well as other bibliographical matter 
intended for the assistance of the students. 

Cornell attaches much importance to the advan- 
tages to be derived from well-organised museums ; 
in no other collegiate institution have we found 
so many separate and well-appointed collections. 
There is a museum of civil engineering, containing 
models for the study of descriptive geometry, 
topography, geognomy, stone-cutting, and hydraulic 
engineering ; also collections illustrating the details 
of bridges and tracks, roofs and tfusses, besides 
numerous instruments of precision for astronomical 
and engineering purposes, and geodesic work. 
The mechanical engineering museum has engines, 
boilers, motors, lathes, dynamos, experimental 
machinery of various kinds, and a full coHection of 
Professor Ruleaux’s beautiful kinematic devices. 

Besides these, the college has special museums 
for agriculture, geology and mineralogy, zoology, 
aes archeology, architecture, &c., fifteen 
in all. 

Despite such a wealth of material, Cornell 
makes but small encroachment on the floor-space 
of the educational galleries of the Exhibition. It 
is represented by a wing frame containing large 
photographs of electrical instruments, and some of 
the principal laboratories and workshops. Old 
students, though proud of the achievements of 
their alma mater, look rather disappointed when 
they view this small display of Cornelliana. 





NOTES. 
AMERICAN TinrLaATE Propvction. 

A RENEWED interest is being taken in the tinplate 
industry in America, owing to a decision recently 
come to which has an important bearing on the 
question as it affects this country. The McKinley 
Tariff provides that the duty on tinplates shall be 
abolished unless the production in the States of 
plates weighing less than 63 lb. per 100 square feet 
is equal to one-third of the importations in any one 
of the fiscal years ending June, 1897. An attempt 
has been made to induce the Treasury to regard as 
home productions imported black plates that have 
been dipped or tinned in America, but it has been 
decided that only tin made from black plates rolled 
in the States can be regarded as of American manu- 
facture. In no year thus far has the production 
equalled a third of the importations, but the total 
imports last year were very low, and the return of 
production during the past quarter is regarded as 
hopeful. The production of tin and terne plates 
from American black plates was 18,250,000 Ib. 
Deducting plates over the required weight, and 
adding plates made from American sheet iron or 
steel, the total for the quarter reaches 19,489,455 lb. 
This is very much higher than in preceding quar- 
tera, and, if it is maintained, the total for the year 
will work out to 79,000,000 1b., equal to the 
required one-third of the imports of the fiscal year 
ending June, 1892. It remains to be seen whether 
this rate of production will be maintained. In any 
case it is possible that long before the tinplate 
clause of the McKinley Tariff Act is operative, 
there will be an entire change in protective legisla- 
tion. 


InsuLATED Wire Tests at CHICAGO. 

An interesting series of tests on insulated wires 
is to be made at the World’s Fair, Chicago, under 
the direction of Professors Owens, O’Dea, and 
Jackson. Half-a-dozen different firms have entered 
their products for the trials. These will include, in 
the first place, tests of the resistance, insulation, 
and electrostatic capacity of the wires, and will be 
followed by the much more important tests, from 
an electric lighting point of view, on the breaking 
down point of the insulation, that is to say, the 
voltage under which perforation of the insulating 
material takes place. High resistance unac- 
companied by mechanical strength is a mild virtue 
in an insulator, as in such cases the nominally high 
resistance entirely vanishes at high voltages. Thus 
an air gap has practically an infinite resistance at 
low voltages, but breaks down immediately under 


high ones. With the plant provided at the World’s 
Fair very high voltages can be reached, as two 
2000-volt and four 15,000-volt transformers have 
been provided for these experiments. All measure- 
ments of the potential used will be made with a 
Thomson’s electrostatic balance, reading to 100,000 
volts. The wires will be tested in 6-ft. lengths, 
and will have 3 ft. of this length immersed in a 
tank of water, with which one terminal of the 
converter plant is connected, the other terminal 
being connected with one of the ends of the wire, 
both of which are of course above the surface of the 
water. Beginning with the lowest voltage, the 
pressure will be raised step by step, till the insula- 
tion fails, a fact which will be indicated by the 
blowing of a fuze in the primary current. Each 
successive pressure will be kept on the wire for 10 
seconds. The apparatus has been lent by the West- 
inghouse Company, who have used it for wire tests 
for some time, and have found that with it these 
tests could be made with great rapidity and 
certainty. 
Tue Artantic REcorp. 

The two new Cunard steamers Campania and 
Lucania continue to demonstrate their good 
qualities, and the latter has just completed a 
round voyage in which she broke the record both 
out and home. Moreover, while she was excelling 
all previous performances, the Campania was 
making the trip out in less time, so that in one 
week both records were broken. In other words, 
while the Campania was breaking the Lucania’s 
record outwards, the Lucania was retaliating by 
breaking her consort’s best performance home- 
wards. Taking, first, the round voyage of the 
Lucania, she covered, running between Queens- 
town and Sandy Hook and back, a distance of 5580 
nautical miles, the time taken being only 11 days 
7 hours 15 minutes, while fifty years ago it was 
considered marvellous if this distance was tra- 
versed in 28 or 30 days. The speed was very 
uniform throughout, the mean outwards being 
20.75 knots, and homewards 21.01 knots. On the 
outward run the highest speed for a day was 22¢ 
knots, the unprecedented distance of 560 nautica 
miles being covered, while on the homeward run 
the longest distance travelled between noon and noon 
was 500 knots, which works out to about 21? knots, 
as the vessel was steaming towards the sun. The 
log shows the mileage at noon on each dayas follows: 
28, 480, 469, 490, 500, 490, and 348 to Daunt’s 
Rock. The total is, therefore, 2805 miles, and 
this distance was covered in 5 days 13 hours 30 
minutes, the mean speed being 21.01 knots. This 
time is 1 hour 25 minutes better than the two 
record passages of the Campania. The two Cunard 
steamers have, therefore, improved upon the home- 
ward performance of all other steamers to the ex- 
tent of about 64 hours, while since the Umbria 
held the record in 1888, the improvement has been 
13? hours. But still better results may be looked 
for. The value of the fast run home is demon- 
strated by the fact that the passengers landed at 
Liverpool on Friday afternoon in time to get to 
London and Glasgow the same evening, so that the 
voyage from New York to those cities was made well 
within 6$ days. The Campania’s run last week to 
the west marks an equally satisfactory reduction 
in the time occupied in the voyage. Her time was 
22 minutes less than the Lucania’s performance, 
the distance of 2786 nautical miles being covered in 
5 days 13 hours 23 minutes, so that the mean speed 
was 20.88 knots. It is most remarkable that the 
time taken on the outward voyage should be within 
seven minutes of the duration of the homeward 
voyage. The running of the Campania was most 
uniform, the distances recorded at noon of each 
day being 456, 517, 524, 523, 533, and 233 miles to 
Sandy Hook. The engineers of beth ships speak 
highly of the satisfactory working of the machinery, 
and they confidently predict better voyages soon. 
Both vessels leave at the end of this week again, 
the one from New York and the other from Liver- 
pool, and as there is a healthy rivalry between the 
staffs on each ship, we may again have double re- 
taliation. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 17. 
No improvement has yet set in in iron and steel, 
and prices are declining fractionally in nearly every 
line. Pig-iron production has fallen to less than 
75,000 tons per week. The first symptom of im- 





rovement will be inroads upon stocks, and will pro- 
bably begin on forge iron. Not a single large order 
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has been placed in any American market for a week 
past, and out of the increasing inquiry for material 
there are none for more than small quantities. Loco- 
motive and car builders are still encountering dis- 
couraging conditions ; steel rail makers have no in- 
quiries of consequence, and are filling small orders, 
ranging from 100 to 500 tons each. Plate and 
structural mills run more steadily than any other 
kind, and have the promise of a good deal of 
work during winter. The secret of the depression 
is to be found in the fact that Congressional 
action upon vital questions affecting industrial in- 
terests, is delayed. Conclusions are expected within 
a week or so, and the probability is that if they are 
satisfactory some of the hesitancy about the prosecu- 
tion of new enterprises will disappear. Banks con- 
tinue to gather in money, and lend but little. The 
Government reserve has fallen to 85,000,000 dols., and 
financiers are concerned at this continued depletion. 
Business men are in an uncertain frame of mind, and 
the abnormally low range of prices for all staple com- 
modities has no attraction forthem. The volume of 
business is about 30 per cent. below that of corre- 
sponding weeks last year. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
pretty numerous gathering on ’Change here, but the tone 
of the market could not be described as anything but 
cheerless, there being few inquiries and little business 
doing. Reports from other iron centres were of such a 
nature as to have a somewhat depressing influence on 
affairs here, and almost everybody spoke very discourag- 
ingly of the general state of trade. The outlook for the 
future was regarded as most gloomy, and the opinion 

revailed that during the approaching winter there will 
i more acute depression ra has been known for a few 
years. The unsatisfactory state of the shipbuilding trade 
was lamented by many people. (uotations were very 
little altered since we last reported. For prompt f.o.b, 
delivery of No. 3 g.m.b. Cleveland pig iron 34s. 9d. was 
generally mentioned, and a few parcels changed hands at 
that figure. It was reported, however, that No, 3 had 
been disposed of at 34s. 74d., and buyers were not inclined 
to offer more than that figure, The lower qualities were 
pretty firm. No. 4 foundry was quoted 33s. 6d., and 
grey forge 32s. 6d. Middlesbrough warrants opened 
34s. 64d., and closed 34s. 7d. cash buyers. The hematite 
pig-iron trade was reported fairly steady, and about 
48s. 3d. was the price for mixed numbers of local brands 
Spanish ore was quiet. Rubio something like 12s. 3d. 
ex-ship Tees. To-day there was very little change in the 
market. What small alteration there was was for the 
better, but quotations were really the same as on the pre- 
vious day. Some firms asked 34s. 104d. for prompt No. 3, 
but most sellers would accept 34s. 9d. Middlesbrough 
warrants closed 34s, 8d. cash buyers. 


Manufactured Iron and Steel.—Manufactured iron pro- 
ducers complain of shortness of work and difficulty in 
obtaining new orders, notwithstanding the low rates 
which prevail. Some establishments are now very slack. 
Common iron bars may be quoted 4/. 153.; best bars, 
5. 5s.; iron ship-plates, 47. 13s. 9d.; and iron ship angles, 
4l. 12s, 6d.—all less 24 per cent. Steel plate makers are 
rather better off for work, but quotations do not ad- 
vance. Ship-plates are 5/. to 5/. 2s. 6d., less discount. 
Ship angles are weak, and can readily be bought at 
4!. 15s., less discount. Heavy steel rails are 3/, 15s. net 
at works. 

Engineering and Shipbuilding.—Engineers and ship- 
buildere, generally speaking, are rather badly off for 
work, It is likely that before long some large establish- 
ments will be closed, but we are glad to learn that several 
firms hope to keep pretty well at work over the winter. 
At many shipyards batches of men have been discharged 
weekly ie some time past, and one large firm have now 
found it necessary to give notice to a number of their 
office staff to terminate their engagements. 


The Fuel Trade.—Quotations for fuel continue firm, 
and there is a g deal of activity in the trade. On 
Newcastle Exchange 14s. f.o.b. is asked and obtained for 
best Northumbrian steam coal, and second qualities are 
about 1s. 6d. below this figure, while small steam realises 
about 6s. f.o.b. There is a strong demand for bunker 
coal, and the price varies from 11s. to 13s. Manufac- 
turing coal is steady. Inquiries for Durham gas coal are 
numerous, and prices vary much for such quantities as 
are early obtainable. As much as 12s, has been mentioned, 
but some collieries are delivering on old contracts at half 
that figure. Coke is steady. About 12s. 3d. is generally 
mentioned for blast-furnace qualities delivered here, but 
some sellers ask rather more. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Indignant Ironworkers.—A meeting of ironworkers was 
held at Rotherham yesterday to protest against a sugges- 
tion which had emanated from one of their number that 
they should make a reduction of 10 per cent. in wages in 
order to induce the masters to resume operations, thus in 
some measure mitigating the evil of dear coal. The iron- 





workers are affiliated to the union, and are governed by 
the sliding scale. To reduce wages voluntarily would be 
to transgress the rules of the association, and the sugges- 
tion was unanimously condemned. 


thing, as the pricesof steam and manufacturing coal cannot 
be afforded. Inquiries continue to come in for bar and 
sheets for the home trade, India, Australia, and South 
Africa, but where prompt deliveries are required, makers 
are unable to oblige customers, and a mass of work is 
bsing lost to the district, passing mostly to Staffordshire 
and the north. For urgent orders and contracts, bar is 
being turned out, but it is at a severe loss. None of the 
blast furnaces have resumed operations. Quotations for 
local-made pig are merely nominal, deliveries only being 
from stocks, For best boiler-plates there is a good call, 
but the output is restricted. Theiron trade is practically 
at a standstill. 


Steel and Engineering Branches.—Never in the history 
of the heavy steel trade has there been a position similar 
to the one now existing. There are no supplies of suit- 
able coke available, and that which can be gob is, asa 
rule, bad in quality, and 15s. to 1l. per ton above what 
can be afforded. The largest establishments have prac- 
tically boen brought to a standstill in the steel depart- 
ments, and were the colliers to resume work at once it 
would be some time before a full supply of coke would 
be available. The loss up to the present, under the head- 
ing of standing expenses alone, must be tremendous, and 
when to this is added loss of profits and connection, it 
will be seen that a heavy blow has been dealt the steel 
trade as a result of this coal struggle. Further inquiries 
are coming in from the shipyards for marine material, 
and a good trade could doubtless be done in this direc- 
tion were business to resume its usual channel. The call 
for railway material on home account is likely to be very 
poor for some time to come, but with anything like 
reasonable prices, some fair contracts might be made on 
Indian and South American account. For crucible cast 
steel there are good orders on hand, but they have to 
remain unexecuted pending the pleasure of the coke con- 
verters. Bessemer billets are quoted 5l. 17s. 6d. to 61. 
per ton. At these figures there would be 10s. per ton 
loss on production. All the engineering branches are 
adversely affected, and many thousands of mechanics are 
thrown out of employment or are on short time. The 
outlook in these combined branches is at present very 
discouraging. 

The Coal Difficulty.—Since last report about 3000 more 
miners have resumed work in South Yorkshire at the old 
rate of wages, but they are engaged for the most part 
on the soft beds, and are turning out house-fire coal and 
engine slack—very little of the latter. As between the 
masters and men here, the situation can only be described 
asa deadlock. Neither party appears inclined to retire 
from the position it has taken up. A meeting of mayors 
was held in Sheffield on Monday, but after careful con- 
sideration they decided to take no further action unless 
requested by one of the parties to do so. Asa result of 
the contest, the whole trade of the district is pee. 
Steam coal fetches from 16s. to 203. per ton, house coal 
25s. to 30s., but hard furnace coal is unobtainable. The 
men, it is certain, will hold out fora long time against 
making any wage concessions. In the meantime much 
pressure is being brought to bear on the masters to induce 
them to return to the old rate of pay. 








NOTES FROM THE SOUTH-WEST. 

Devonport Dockyard.—Proposals for an extension of 
Keyham are undergoing revision, in order that the new 
docks may provide adequate accommodation for the im- 
mense cruisers which the Lords of the Admiralty have 
decided to add to the Navy. About 3,000,000Z. will be re- 
quired to complete the work. Coaling piers and machinery 
to be constructed at Keyham at a cost of 85,000/., are not 
to be commenced until the dockyard scheme has been 
finally settled. The work will be undertaken in sections, 
each of which will be completed before a fresh one iscom- 
menced. The dimensions of the docks, which were to have 
been one of 600 ft. in length and two of 500ft., are likely 
to be increased to one of 700 ft., another 600 ft., and the 
third about 550 ft. The works are expected to extend 
over eight years. 


Railways in the West.—The Delabole section of the 
North Cornwall line was opened on Wednesday, several 
of the directors of the London and South-Western Railway 
coming down on the occasion. The larger portion of the 
line, that from Tresmeer to Camelford, some nine or ten 
miles in length, was a in August. The re- 
mainder, which opens out the district from Camelford to 
Delabole, with its great slate quaries, was opened on 
Wednesday. Although the distance from Camelford to 
Delabole is less than three miles, it forms a link which 
will probably ultimately carry the London and South- 
Western to Wadebridge, New Quay, and Truro. The 
character of the section from Camelford to Delabole is 
somewhat similar to the rest of the line. There are 
numerous deep cuttings, viaducts, and embankments. 
Messrs. Curry and Manning were the contractors. On 
Monday Mr. W. Clarke, on behalf of the Great Wes- 
tern Railway Company, inspected a new line from 
Brent to Kingsbridge. Two powerful goods engines, 
each weighing 45 tons, left Brent drawing a saloon 
carriage containing Mr. Clarke, Mr. O’Hanlon, and 
Messrs. Relf and Son, the contractors. All the 
bridges were subjected to severe tests, the heavy train 

ing over slowly at first, and afterwards at full speed. 

imilar tests were applied to the steep embankments, 
which at some points are over 40 ft. high. The work 
was stated to pw great satisfaction. The Board of Trade 
inspection will take place in the course of a week or tw 
and it is now almost certain that the line will be open 
for passenger traffic by December 1. 


The Electric Light at Cardiff.—An interesting ceremony 


Tuesday, the capstone of the new stack being laid by the 
mayor. In July the mayo» laid the memorial stone of 
the station and the new stack, the construction of which 
was commenced in June, and has just been completed. 
The stack is 150 ft. high, measuring from the ground line, 
Its diameter is 26 ft. at the base and 13 ft. at the top. It 
is built of Ebbw Vale brick, with buff and red pressed 
brick facing, and the interior is lined with vitrified brick. 
The ee of the stack is octagonal, its weight is 900 tons; 
240,000 bricks and 80 tons of mortar were used in its 
construction. The contractors were Messrs. W. Thomas 
and Co., Cardiff. 


Llanbradach.—The Llanbradach coalpits are being 
an ow opened up. Last week upwards of 1400 tons were 
raised. 


Cardiff.—There has been an unabated demand for steam 
coal, large quantities being forwarded to the Midlands. 
The best descriptions have made 14s. 9d. to 15s. 3d. per 
ton, while secondary qualities have brought 14s. 3d. to 
14s. 6d. per ton. Household coal has also exhibited con- 
siderable activity ; No. 3 Rhondda large has made 14s. 
to 14s. 6d. per ton. Foundry coke has been quoted at 
20s. 6d. to 21s, 6d. per ton, and furnace ditto at 18s. to 
19s. per ton. Iron ore has been dull at barely previous 
rates. The finished iron and steel trades have continued 
to exhibit a slight improvement. Heavy section steel 
rails have brought 3/.15s., and light section ditto 4I. 10s, 
to 4/, 15s. per ton. 


Defences of Plymouth.—The concreting of the gun em- 
placement for the 67-ton gun at Penlee battery has been 
completed. Work at this battery, which has been in 
progress for four years, is slowly proceeding. The fittings 
to the last of the three 38-ton guns mounted at Whitsand 
Bay battery will be finished this week. The gun car- 
riages for the 12-ton howitzer guns to be mounted at 
Hawkin’s battery, Maker, have been transferred to the 
battery from;Cremyll, and the two 12-ton howitzers and 
carriages to complete the armament at Tregantle Down 
battery have been landed at Wacker. 


Water Suppy of Chard.—The Chard Town Council had 
before it on Wednesday the report of an engineer upon 
the water supply of the town, and the best means of 
extending the same, so as to embrace the whole of the 
borough as recently enlarged. The scheme is to erect a 
pumping station at a favourable point, and to carry the 
water to a large reservoir on the hill known as Snowdon. 
The estimated outlay is about 70001. The report was 
referred to the Water Committee. 


Gloucester and Birmingham Navigation.—The directors 
of the Sharpness New Docks and Gloucester and Bir- 
mingham Navigation Company state in their half-yearly 
report that the trade of the port has been well maintained 
during the past half-year, the receipts being almost iden- 
tical with those of the corresponding period of 1892. The 
receipts on the Worcester and Birmingham section have 
also slightly increased. Owing to the severe depression 
of trade in the Forest of Dean, the Severn and Wye and 
Severn Bridge Railway Company has been obliged to 
call upon the Navigation Company to pay its proportion 
(7501.) of the half-year’s interest on the portion of the 
debenture stock guaranteed by it and the Midland Rail- 
way Company. The amount has been paid provisionally 
from reserve revenue, and will be restored to that account 
when repaid by the railway company. Operations for 
lowering the Bull Rocks in the Severn were commenced 
in May, and will shortly be completed. The channel cut 
through the rocks is 500 ft. in width, and the level of the 
bottom is 2 ft. below the entrance sill at Sharpness. 


The ‘‘ Eclipse.” —The Eclipse, second-class cruiser, is to 
be shortly laid down at Portsmouth. She will be, to 
some extent, of the Edgar type. The engines are expected 
to be put out to contract. 


Torpedo-Boat Destroyers.—The torpedo construction 
department at Keyham has received orders to manufac- 
ture double revolving torpedo tubes and bow tubes for 
ten of twenty torpedo-boat destroyers about to be added 
to the Navy. , 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—The market was quiet on 
Thursday forenoon, so far as business was concerned, 
but the tone was stiffer, there being fewer sellers. About 
5000 tons of Scotch warrants were dealt in, and the cash 
price marked a gain of 1d. per ton from the previous 
day’s finish. One lot of 500 tons also changed hands 
at 423, 6d. one month, with a ‘‘call.” One thousand tons 
of Cleveland iron were bought, the quotation at last 
being unchanged from Wednesday’s prices. The after- 
noon market was firm. Scotch iron was done at 42s, 2d. 
per ton cash, and Cleveland at 34s. 44d., but business 
was very slow. Very little iron changed hands, only 
some 3000 tons of Scotch being dealt in out-and-out, 
while 1000 tons were done at 42s. 2d.a month, witha 
plant.” Of Cleveland 1000 tons were disposed of at 
34s. 44d. cash per ton. The settlement prices at the 
close were—Scotch iron, 42s. 14d. per ton; Cleveland, 
34s. 44d. ; Cumberland and Middlesbrough hematite iron, 
respectively, 44s. 44d. and 43s. 43d. per ton. Friday’s 
market was more active. <A fair amount of business was 
done during the forenoon both in Scotch and in Cleveland 
iron. Prices were very irregular, Scotch fluctuating be- 
tween 42s, 1}d. and 42s. 3d. per toncash, closing unchanged 
from the previous day at 42s, 24d. per ton ps Shon About 
10,000 tons changed hands. Prices for Cleveland were 
equally irregular, cash rate ranging from 34s. 34d. to 
34s, 54d. per ton, with sellers over at that, or 1d. up from 








The Iron Trade.—Very few of the mills are doing any- 


was performed at the electric lighting station, Cardiff, on 


the p ing night, Some 5000 tons were dealt in, in- 
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cluding 2000 tons at 34s. 9d. three months fixed. The 
market was firm in the afternoon. Scotch warrants 
touched 423. 3d. cash, but closed unchanged from the 
previous night at 32. per ton less, About 5000 tons were 
operated in, including a transaction at 423. 2d. this week 
with a plant. Cleveland was firm at another advance of 
2d. per ton, between 3000 and 4000 tons being dealt in. 
At the close the settlement prices were—Scotch iron, 
423. a per ton; Cleveland, 34s. 74d.; Cumberland and 
Middlesbrough hematiteiron, 44s. 44d. and 433. 44d. per ton 
respectively. Monday’smarket was fairly activein the fore- 
noon. About3000 tons of Scotch warrants were sold, and 
the cash price roge 14d. perton. Some 2000 tons were sold at 
42s, 3d. one month, with a “ plant.” Of Cleveland, between 
3000 and 4000 tons were sold, and the cash price rose 3d. 
per ton. The market in the afternoon was steady, with 
a fair amount of business done. Scotch iron was dealt in 
to the extent of 5000 or 6000 tons, at from 42s, 3d. to 
423. 4d. cash, and at 42s. 54d. to 42s. 5d. one month, 
the close being sellers at 42s. 34d., or 4d. per ton 
under the forenoon’s price. Some 1500 or 2000 tons 
of Cleveland changed hands at 34s. 9d. cash, with 
sellers over at that, or 1d. under the morning’s finish. The 
closing settlement prices were: Scotch iron, 42s. 3d. 
r ton; Cleveland, 34s. 9d. ; Cumberland and Middles- 
feouak hematite iron, respectively, 44s. 74d. and 43s. 44d. 
per ton. The market was quiet on Tuesday forenoon, 
only some 3000 tons of Scotch and 1000 tons of Cleveland 
iron changing hands. A'few option and forfeit deals were 
engaged in. Scotch lost 1d., Cleveland 2d., and hematite 
iron 1d. per ton. The market was idle in the afternoon, 
not a single transaction ins place till within a few 
minutes of the close of the market, and then only a few 
lots were dealt in. Of Scotch 1000 tons were done at 
42s. 24d. cash, and the close was steady at that price, or 
unchanged from the morning. Business was also done in 
Scotch at 423. 14d. cash, with a ‘‘plant” at 42s. and 
42s. 54d. a month, with 6d. forfeit in buyers’ option. 
Though not dealt in, Cleveland iron was quoted 4d. 
per ton dearer. One lot of Cumberland hematite iron 
changed hands at 44s. 7d. per ton ten days, with cash sellers 
over at that, the same price as that of the forenoon. At 
the close the settlement prices were: Scotch iron, 
423. 1}d. per ton ; Cleveland, 34s. 74d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 44s. 6d. and 
43s. 44d. per ton. The market was very quiet this fore- 
noon, only a trifling business being done ; but the tone 
was firm, the cash price of Scotch showing an advance of 
ad. per ton, and Cleveland 1d. In Scotch the business 
one only amounted to about 3000 tons—1500 tons at 
42s. 24d. per ton cash, and 1500 tons at 42s, 3d. this week 
with a ‘‘call,” and 42s, 4d. next week also with a ‘‘call.” 
Two lots of Cleveland were dealt in—500 tons at 34s, 7d. 
per ton cash, and 500 tons at 34s. 94d. one month. Hema- 
tite irons were quite idle and unchanged in price. There 
was rather more business doing in the afternoon, and the 
tone was firmer. In Scotcha fair business was done at 
42s. 3d. and 42s. 34d. per ton cash, with sellers over at that, 
or $d. per ton up from the morning. Aconsiderable amount 
of ‘‘ plant” business was also done, the terms bein 
42s. ahd. eight days, with a ‘‘plant” at 2$d. in buyer's 
option. About 7000 tons altogether were dealt in. Some 
1500 tons of Cleveland changed hands at 34s. 9d. and 
34s. 84d. per ton cash, and with sellers at 34s. 9d., the 
i marked a rise of $d. per ton from the morning. 
ematite iron was again neglected. The following are 
the quotations for several special brands of makers’ 
iron, No. 1: Gartsherrie, 49s. per ton; Summerlee, 
493. 6d.; Calder, 503. ; Langloan and Coltness, 55s. 6d. 
—the foregoing all shipped at Glasgow ; Glengarnock 
(shtpped at Ardrossan), 49s. 6d.; Shotts (shipped at 
Leith), 51s. 6d.; Carron (shipped at Grangemouth), 
53s. 6d. per ton. Last week’s shipments of pig iron 
from all Scotch ports amounted to 4333 tons, against 
7596 tons in the corresponding week of last year, The 
included 935 tons for Canada, 310 tons for Sout 
America, 162 tons for India, 285 tons for Italy, 526 
tons for Germany, 150 tons for Holland, 170 tons for 
Spain and Portugal, smaller quantities for other coun- 
tries, and 1595 tons coastwise. There are now 50 blast 
furnaces in active operation in Scotland, as against 77 a 
year since. The stock of pig iron in Messrs. Connal 
and Co.’s public warrant stores stood at 529,551 tons, as 
compared with 330,655 tons yesterday week, thus show- 
ing for the week a decrease amounting to 1104 tons. 


Finished Iron and Steel Trades.—The finished iron 
trade, which was recently showing some signs of weak- 
ness, is again distinctly firmer, and makers refuse to sell 
under regular prices. Common bars range in price from 
51. 5s. to 5l. 12s. 6d. per ton, and best bars up to 6/. 2s. 6d. 
per ton. The demand for sheets continues brisk, and 
prices are on the basis of 7/. 7s. 6d. for iron singles, Steel 
makers report fair specifications, but they are hampered 
by irregular supply and dearness of coal, while the keen- 
ness of the competition makes it impossible to obtain any 
increase in prices. 


Glasgow Harbour Tunnel Company.—The statutory 
half-yearly meeting of the shareholders of the Glasgow 
Harbour Tunnel Company was held this afternoon, Mr. 
W. Weir, chairman, presiding. In moving the adoption 
of the report the chairman said that the centre or pas- 
senger tunnel was within a few yards of completion, and 
that practically the only work which remained to be done 
was to fit up the lifting machinery. The American 
Elevator Company had already sent forward a large ship- 
ment of the oa machinery. A second shipment 
was made on the 19th inst. from New York, which would 
complete the quantity of material to be sent from there. 
It was expected that the two shafts, with the necessary 
girders, &c., would be ready for the erection of the lifting 
machinery immediately after the new rat and the Otis 
Company hoped to hand over the whole work to the 








Tunnel Company, in thorough working order, not later 
than September 1, 1894. The report was adopted. 

Glasgow District Subway Company. — The seventh 
ordinary meeting of the shareholders of this company was 
held to-day, the chair being occupied by Mr. Henry R. 
Baird, chairman of the company. In the course of his 
speech moving the adoption of the report, the chairman 
stated that substantial progress had been made with the 
subway works. He was now able to say that five miles 
out of the total length of 64 miles had been constructed. 
The tunnels under Buchanan-street were practically com- 
pleted, having reached the rock near George-street. ‘he 
Kelvin had been successfully crossed, and the stations, so 
far as underground, were finished, with the exception 
of three to which a little remained to be done. The 
cut and cover operations in Scotland-street were now 
completed, and that street would be cleared in the 
course of next month. The tunnelling from Cowcad- 
dens Station had been commenced under air pressure, 
and the work there was going on satisfactorily. It was 
expected that within three months all the subway on the 
north side of the Clyde would be practically completed. 
The directors and the engineers were at present giving 
their attention to the method of haulage to be adopted, 
and to the arrangement of the machinery. Almost all 
the property required had been purchased or arranged for, 
and would remain, when the works were finished, an 
available asset worth to the company about 300,000/. 
Heavy purchases of property would necessitate the final 
call of 2/. per share being made in the beginning of the 
year, when the debenture stock would deo be issued. Mr. 
J. Parker Smith, M.P., seconded the motion for the 
adoption of the report, which was agreed to. 


Reduction of Working Hours at Fairfield.—It is pro- 
posed by the Fairfield Engineering and Shipbuilding 
Company to put their workmen on short time after next 
pay. Work is then to commence at 8 a.m. and stop at 
5 p.m., with the dinner hour from twelve to one o’clock. 
There is to be no work on Saturdays, so that the week 
will only extend to forty hours. The company have only 
two vessels on the stocks, and one of them, a sailing ship, 
is to be launched about the beginning of next mantles 
The reduction of the working hours is to come into force 
within the next fortnight. 


Contract for a Large Corliss Engine.—Messrs. Hall- 
Brown, Buttery, Govan, a new engineering firm, have 
just contracted to build a large Corliss gear triple-expan- 
sion engine for Messrs. Caldwell and Co.’s Paper Works 
at Inverkeithing-on-Forth. The engine, which will 
develop over 6C0 indicated horse-power, is to be con- 
structed under the superintendence of Mr. Thomas 
Reid, of University College, Dundee. 


Big Compensation Claim for Loss of Water.—Messrs. W. 
and J. Knox, manufacturers, Kilbirnie, Ayrshire, have 
lodged a claim for 30001. with the Local Water Supply 
Committee for compensation for loss of water, owing to 
the extension of Kilbirnie Water Works by making a 
reservoir. 


Institution of Engineers and Shipbuilders in Scotland. 
—The thirty-seventh session of this Institution was 
opened last night, when there was a large attendance of 
members. Mr. John Inglis, the new president, delivered 
his inaugural address, which was greatly enjoyed by the 
meeting. It dealt largely with shipbuilding and ship- 
owning matters, and with subsidies to shipowning com- 
panies. Mr. J. MacEwan Ross subsequently described 
his new caulking tool, which raised some discussion ; and 
the president then presented the premiums of books on 
account of three papers read last session by Messrs. 
M‘Ara, Crum, and Kennedy. 





FOREIGN AND COLONIAL NOTES. 
Engineering in Japan.—An engineering council has 
been formed in Japan, whose principal duty will be to 
advise the Minister of Home Affairs upon all engineering 
matters. 


South African Diamonds.—Since 1867, British South 
Africa has exported 50,000,000 carats of diamonds. These 
diamonds represent a value of about 70,000,000/. 


Pennsylvanian Petrolewm.—The total capital invested 
in the petroleum trade of Pennsylvania, including vessels 
and pipe lines, is estimated at 60,000,0007. Pipe lines, 
aggregating 25,000 miles, have been laid, and 59 tank 
steamers are now employed in conveying the oil abroad. 
In 1861 a gallon of petroleum in bulk cost 58 cents, and 
in 1892 the corresponding price was not more than 
34 cents. 


Neuport News.—Newport News, Virginia, has just 
inaugurated a line of steamers to ply between that place 
and Liverpool, London, Glasgow, and other European 
ports. This line, which is virtually owned by the 
Chesapeake and Ohio Railroad pina as —— up a 
direct through shipping route between St. Louis and 
Chicago and the Atlantic, and it is expected to largely 
stimulate the foreign trade of those cities. It has been 
arranged to issue through bills of lading between Ameri- 
can western cities and European ports. 


American Electric Railroads.—Plans have been pre- 
pared, and arrangements perfected, for the construction 
of a proposed electric railroad between Washington and 
Baltimore. 


Spanish Steel Rails.—The Sommorostro, steamer, has 
saied from Bilbao for Matanzas, Cuba, with a cargo of 
2100 tons of steel rails. This is the first shipment of the 
kind which has been made from Spanish rolling mills to 
the Spanish West Indies. It is the outcome of a decree of 
April, 1892, whieh granted special privileges to certain 
Spanish industries, 


French Coal Mining.—The output of coal last year in 
the French Department of the Nord amounted tw 4,637,316 
tons. The corresponding output in 1891 was 4,759,162 
tons ; in 1890, 5,134,774 tons ; in 1889, 4,719,423 tons; in 
1888, 4,416,185 tons; in 1887, 4,197,795 tons; in 1886, 
3,910,141 tons ; in 1885, 3,582,760 tons ; in 1884, 3,401,517 
tons ; and in 1883, 3,789,067 tons. 


French Submarine Telegraphy.—The laying of a French 
submarine cable between Queensland an _ Caledonia 
is an event of some importance. The new cable is in- 
tended to be a link in a great Pacific cable to connect 
Australia with America ; and if its projectors succeed in 
their scheme, it will be almost wholly under French in- 
fluence. Though primarily the contract with Queensland 
and New South Wales is for a cable to New Caledonia, 
the avowed object is to extend it to Canada. 


New Zealand Coal.—An intimation has been received 
that an English syndicate has purchased the Cobden 
Railway and Coal Company’s property at Coal Creek, 
near Greymouth, New Zealand, with a view to developing 
the local coal seams. The property consists of 4500 acres, 
and several seams of coal have been discovered, the 
largest being 15 ft. thick. The company will construct a 
railway to Greymouth, four miles from the field. 


Belgian Blast Furnaces.—The number of blast furnaces 
in activity in Belgium at the commencement of October 
was twenty-four, while there were eighteen furnaces out 
of blast at the same date. The total of twenty-four, re- 
presenting the number of furnaces in blast in Belgium 
at the commencement of October, was made up as follows : 
Charleroi district, eight; Litge district, twelve; Luxem- 
bourg, four ; total, twenty-four. 


Pig in Belgium.—The production of pig in Belgium in 
September amounted to 58,200 tons, as compared with 
65,850 tons in September, 1892. The aggregate produc- 
tion in the first nine months of this year was 523,800 
tons, as compared with 563,870 tons in the corresponding 
period of 1892. 


The Suez Canal.—The transit revenue collected by the 
Suez Canal Company in September amounted to 212,800/., 
as compared with 216,800/. in September, 1892, and 
274,800. in September, 1891. The aggregate transit 
revenue collected by the company to September 30 this 
year was 2,170,814/., as compared with 2,320,631/. in the 
corresponding period of 1892, and 2,579,318/. in the corre- 
sponding period of 1891. The number of ships which 
passed through the canal in the first nine pliner of this 
year was 2586, as compared with 2819 in the correspond- 
ng —_— of 1892, and 3297 in the corresponding period 
o : 


English Coal in India.—The imports of coal into India 
from England in the financial year 1892-3 were 648,000 
tons, as compared with 737,000 tons in 1891-2. In Bengal 
English ee oe been practically driven out, only 1200 
tons having been imported in 1892-3. The output of 
indigenous coal in India in 1892-3 was 2,537,697 tons. 


An Aluminium Launch.—MM. Castelin and Camion, 
of Mezitres, have constructed an aluminium launch for a 
French expedition to Central Africa. It is madeof plates 
8mm. to 10mm. thick, is 33ft. long and 8ft. beam, and 
weighs complete with wooden fittings, 1780 lb. The same 
firm are constructing a number of aluminium vehicles for 
use in Africa, and they propose to introduce them also 
into the French possessions in Asia, 


Antipodean Population.—The population of New Zea- 
land at the close of June, 1892, was estimated at 702,535, 
or, exclusive of Maories, 660,542. 





Tue British ASTRONOMICAL ASSOCIATION.—This Asso- 
ciation commenced its fourth session last Wednesday by 
holding its annual meeting at the Botanical Theatre, Uni- 
versity College, Gower-street, W.C.. under the presidency 
of Dr. A. M. W. Downing, F.R.A.S. The growth of this 
society has been remarkable, and affords good evidence of 
the increasing interest in astronomy. Started in October, 
1890, the Association enrolled 584 members during its first 
session, while by the end of the second session the number 
of members reached 702, and at the end of the third session 
814. Although founded especially for the benefit of amateur 
astronomers, it counts among its members nearly all the 
leading professional astronomers in this country, and a 
considerable number of those abroad. One of the leading 
objects of the Association has been to so organise amateur 
observers as to render permanently useful an immense 
number of observations which would otherwise be entirely 
lost. To effect this there have been formed eleven 
“observing sections,” devoted respectively tothe following 
subjects: The sun, solar spectroscopy, the moon, Mars, 
Jupiter, Saturn, comets, star colours, variable stars, double 
stars, and meteors. Each of these sections is under the 
control of an experienced director, who collates and digests 
the observations made by the members of thesection, and 
who further issues the instructions necessary to insure 
records of permanent value. The reports of the sec- 
tions are published either in the Journal of the Associa- 
tion, which is under the able editorship of Mr. E. W. 
Maunder, F.R.A.S., or in special memoirs, of which a 
considerable number have already been issued. Dur- 
ing the first three sessions the meetings of the Asso- 
ciation—which take place on the last Wednesday of 
every month, with the exception of July, August, and 
September—were held in the hall of Barnard’s Inn, but 
more commodious quarters have now been secured abt 
University College, Gower-street. The secretaries of 
the Association are Mr. Philip F. Duke, F.R.A.S., and 
Miss A. Everett, M.A., while the assistant secretary (to 
whom all inquiries should be addressed) is Mr. Thos. F. 
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A GEOMETRIC GYROSCOPIC TOP. 

THE gyroscopic top, of which we publish an engrav- 
ing on this page, illustrates in a most interesting 
manner some of the most important laws of rotating 
bodies. The body of the top consists of a shallow bell 
with a heavy rim. The depth of this bell is not, how- 
ever, sufficient to bring the mass centre of the top 
below its point of support. When placed, therefore, 
on the agate cup on which it rotates, it falls over, but 
on giving it a slight spin with the finger and thumb it 
will remain upright, or in an inclined position, thus 
illustrating the stability of rotation. The most re- 
markable property of the top remains, however, to be 
described. It will be seen that on the baseplate support- 
ing the cup on which the top rotates, there is also 
screwed a brass standard which serves as a support for 
one of the geometric figures, two of which are shown 
separate below, whilst a third isin place on the standard. 
It is whilst one of these figures is in position the top is 





given a spin ; it rotates in the ordinary way until the 
upper part of its spindle comes in contact with the 
geometric figure. When this happens a remarkable 
phenomenon is observed. The spindle clings to the 
figure and follows it along one side, round the end of 
the wire, and back again, keeping on doing this tili the 
speed of rotation falls too low. It is astonishing the 
way the spindle rounds the sharp corners at the ends 
of the wire. Quite a considerable pressure is exerted 
on the wire, which has accordingly to be of compara- 
tively stout section. When spinning freely, the geo- 
metric form being removed, the top shows the pheno- 
mena of precession and nutation very well. The 
makers of this interesting little device are Messrs. 
Newton and Co., opticians, 3, Fleet-street, Temple 
Bar, London. 





MISCELLANEA. 

Tuk Institution of Civil Engineers now consists of 1808 
members, 3417 associate members, and 16 honorary 
members—all of whom come under the denomination of 
corporate members—besides 317 associates and 806 stu- 
dents; together, 6418. The total number at the same 
period last year was 6274. 


Messrs, Fleming and Ferguson, Paisley, have received 
an order from the Government of Canada to build an 
armed service steamer for use on the Pacific coast. 
She is to be somewhat similar to the Quadra, built by 
them for the same Government about two years ago, and 
is to have, as in the case of that steamer, a set of the 
builders’ patent quadruple - expansion engines. The 
Quadra made the voyage from the Clyde to Vancouver 
vid Cape Horn—a distance of close upon 16,000 miles— 
without stoppage or hitch of any kind throughout the 
voyage. 

On Saturday afternoon last Sir Joseph Pease, M.P., 
deputy chairman of the North-Eastern Railway, cut the 
first sod at St. John’s Chapel, Weardale, of the Wear 
Valley Extension Railway, which is to continue the con- 
nection of the North-Eastern Railway from Stanhope to 
Wear Head, a distance of about 94 miles. It is expected 
that the new railway will develop the ironstone and lead 
mining industries of Weardale, and the estimated cost, 
including land, is 52,0007. The directors of the North- 
Eastern Railway have voted 40,0002. towards the project, 


and the Eoclesiastical Commissioners, as large land- 
owners in the district, 20,0002, 

The Bill introduced in the Lower House of the Austrian 
Reicherath for subsidising the mercantile marine, grants 








to steamers and sailing vessels going for long voyages, or 
engaged in extended coasting trade, certain allowances for 
working expenses and subsidies towards individual 
voyages at the same time exempting the owners from the 
trade and income-tax for a period of five years. Under- 
takings already receiving subventions from the State are 
excluded from the benefit of the Bill. Shipowners enjoy- 
ing the above advantages are required, in the event of 
war, to place their vessels at the disposal of the Govern- 
ment, 


The traffic receipts for the week ending October 15 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,389,808/., which, having been earned on 
18,388 miles, gave an average of 75. 11s. per mile. For 
the corresponding week in 1892, the receipts of the same 
lines amounted to 1,518,538/., with 18,199 miles open, 
giving an average of 83/. 9s. There was thus a decrease 
of 128,730/. in the receipts, an increase of 189 in the 
mileage, and a decrease of 7/. 18s. in the weekly receipts 
per mile. The aggregate receipts for fifteen weeks 
to date amounted on the same thirty-three lines to 
22 856,7891., in comparison with 24,647,2891. for the cor- 
responding period last year; decrease, 1,790,500U. 


Preparations are being made in Chatham Dockyard 
for laying down ,the keels of the two new vessels of war 
which are to be at once begun. The larger of the two 
vessels, the Magnificent, will be more powerful, as well 
for offensive as defensive purposes, than any battleship 
hitherto constructed for the Royal Navy. She will be 
sister ship to the Majestic, which is to be built at Ports- 
mouth, both vessels being constructed from the same 
designs. It is anticipated that these two ships will be 
completed well within two years. The other vessel to be 
immediately begun in Chatham Dockyard is the swift 
cruiser Minerva, which will occupy about a year in her 
construction. 


Patents have been taken out in America by Mr. 
Thomas S. Crane, and a company formed, for copper 
sheathing ships by electricity. By this method copper 
is deposited by electrolysis on the surface of the vessel in 
successivesections, the joints of the section being overlapped 
to unite, and the sheathing is thus perfectly continuous 
from end toend. The plating is done by means of a bath 
consisting of arectangular box, open at one side, and fitted 
watertight to the skin of the ship. The frames of the 
bath are made flexible, and can conform to the curve of 
the ship. Special baths are constructed to embrace the 
keel. An unbroken and firmly adherent layer of copper 
can thus, it is stated, be deposited over a surface of 
24,000 equare feet in eight or nine days. 


A mechanical curiosity is exhibited in the Machinery 
Hall, Chicago, by the Belgram Gear Company, in the shape 
of three different-sized bevel-wheels, all gearing perfectly 
with a fourth. The smallest of the three bevel-wheels is 
apparently about half the diameter of the largest of the 
three, nevertheless all the wheels work quite smoothly 
and correctly. The possibility of such an arrangement 
was, we believe, first pointed out by Mr. W. J. Last, 
A.M.I.C.E., ina paper published some years back in the 
Minutes of the Proceedings of the Institution of Civil 
Engineers. The explanation of the apparent anomaly 
is that each of the smaller wheels rolls on a different 
pitch line on the main wheel, and the teeth of each are 
specially formed to suit its own pitch cone. 


According to a paper read by Mr. James Baird before 
the Mining Institute of Scotland, the electric search 
light has been used with great success in shaft sinking at 
the Walkuriham apes near Paisley. The apparatus 
used consisted of an arc lamp, a lens, and a mirror, the 
whole inclosed in a sheet-iron case, 20 in. by 20 in. by 5 ft., 
having a sliding shutter on each side to give access to the 
lamp, which was of between 4000 and 5000 candle-power. 
The shaft was 13 ft. in diameter and 260 ft. deep. It 
was lined with brick. The light below, obtained from 
directing the beam down the shaft, was far in excess of 
what is obtained from ordinary miners’ sinking lamps, 
and thus more work could be done in a given time. There 
is, of course, no risk of explosion if fiery strata are passed 
through, and, further, men stationed at the surface can 
see Clearly what is going on down below. 


The whole of the boilers supplying steam for the 
World’s Fair, Chicago, are fired by oil. For this purpose 
a 6-in. pipe line was laid from the refining works of the 
Standard Oil Company, at Whitny, Ind., up to the 
Exhibition grounds. The oil used is residuum, having 
a flashing point of 350 deg. Fahr. Had coal been used, 
about 550 tons per day would have been needed to supply 
the steam used, rendering it necessary to run coal trains 
through the grounds, and to handle and cart away many 
tons of ashes. The supply pipe to the boilers is 5 in. in 
diameter, and is laid in a trench in front of the furnaces, 
From it toeach burner is a }-in. vertical pipe provided 
with a globe valve, and connected by a union to the 
burner. The burners used are by different makes, 
and are all fitted with regulating valves in addition to 
the globe valve on the vertical pipe already mentioned. 


The Science and Art Department have just issued in- 
structions regarding grants for drawing in evening con- 
tinuation classes in a geo Wales, and Scotland. The 
inspector sets the work to be done by each scholar in 
order to test him in the portion of the syllabus in which 
he has been instructed ; and in deciding whether the in- 
struction shall be marked excellent, good, or fair, the 
inspector’s general observations upon the instruction 
as well as the work done will be considered by the 
Department. A grant of Is., 1s. 6d., and 2s., accord- 
ing as the reward is fair, good, or excellent respectively, 
will be made for each pupil, provided the scholar has not 
been examined in drawing under the rules of the Depart- 
ment within the three months preceding, has received at 





least twenty hours’ instruction, that the school has met 
not less than thirty evenings in the school year ending 
April 30, and that the scholar has received at least twelve 
hours’ instruction in each of two other subjects recog- 
nised by the Department. 


In the American Gas Lighting Journal Mr. Arthur L. 
Collins gives an interesting description of the old process 
of driving a heading through rocks by means of fire, as 
still occasionally practised at Kongsberg Silver Mine, 
Norway. The rock through which the headings are driven 
by this method is a hard silicious gneiss, and the process 
is not suitable for work in the mica schists which also 
occur there. A short length of level is first driven in the 
ordinary manner, to get room to start the process, and 
wood—mainly logs of white fir and pine—is closely piled 
up against the face. Waste wood and old mine timbers 
are often piled . org the freer burning fir to concen- 
trate the heat. en the pile is lit, smoke fills the level, 
and the men leave it, but in two or three hours 
it is usually burned out, and as soon as the men can come 
in they clear away the broken stone split off vf the heat, 
and all that is sufficiently loose on the walls and roofs to be 
broken down. The greatest heat being at the top, the 
levels have a tendency to slope upwards. This can be 
partially prevented by a better arrangement of the fuel, 
but sometimes the bottom has to be blasted. Theordinary 
speed of driving is 5 ft. to 20 ft. per month. 

The following Table, compiled by Mr. C. P. Leland, 
president of the Association of American Railway Account- 
ing Officers, is of interest as showing the gradual decline 
of freight rates due to competition, and to improvements 
effected in the lines themselves : 

Average Rate per Ton per Mile of the Lake Shore and 

Michigan Southern Railway. 


Year. Cents. Year. Cents, 
1854 3.510 1874 =~ 1.180 
1855 ae 3.210 1875 1.010 
1856 <i  eD 1876 817 
1857 Be 2.740 1877 864 
1858 r 2.380 1878 -734 
1859 ” 2 292 1879 -642 
1860 a 2.157 1880 -750 
1861 aa 2.092 1881 -617 
1862 Se 2.099 1882 .628 
1863 is 2.297 1883 .728 
1864 2.833 1884 .652 
1865 2.903 1885 .553 
1866 2.476 1886 .639 
1867 2.427 1887 .670 
1868 2.336 1888 .636 
1869 1.714 1889 -664 
1870 1.504 1890 .626 
1871 1.399 1891 -628 
1872 1.374 1892 .599 
1873 1.335 


In a paper on railroad location, recently read 
before the American Society of Civil Engineers, Mr. 
M.L. Lynch, M. Am. Soc. C.E, discusses the general 
principles involved. As a preparation for the recon- 
naissance such maps of the general country and country 
township maps asare available should be secured. These 
maps will show the drainage of the country, and 
indicate the existence of two or more possible routes. 
The places in which the steepest gradients are to 
be expected can also be determined, since the divide be- 
tween two main-drainage systems is never equidistant 
between the streams, and the grades will be heaviest on 
the side of the nearest stream. In the reconnaissances 
the hand level and barometer require great care and 
judgment in their use. Several governing points on 
the possible routes will soon be determined, either 
by the location of the lowest gaps in the hills, the 
best river crossings, or the most suitable entrances 
and exits from the towns passed through. Having 
made a reconnaissance between two of these govern- 
ing points, the surveyor should return by another 
route for the purpose of comparison, and in difficult 
country several lines should be examined, in order to 
acquire a thorough knowledge of the country. Copious 
notes and sketches should be made of the day’s work, and 
those unaccustomed to such work would be surprised at 
the accuracy of such surveys. After the completion of 
this reconnaissance, the preliminary survey with theodo- 
lite and level is undertaken, and should be made as close 
to the final location as possible. As much care should be 
taken in this work as in the final location survey, and the 
rate of progress should not be hurried, one mile a day 
being fair work. The plottings should be made to scale 
of 800 ft. to the inch in average country, and to one 
of 400 ft. to the inch in difficult country. Transition 
curves should be used where the curves are at all sharp. 
In compensating grades for curvature, .04 ft. per 100 ft. 
may be used per degree of curve. Thetopsand bottoms of 
gradients should be rounded off. 








CONTINENTAL EXprEssEs.— What is known as the 
Eastern Express between Paris and Constantinople has 
been materially accelerated. The journey is now made 
in 664 hours, showing a reduction of about 7 hours, 





Tuer Unirep States Navy.—The boilers of the cruiser 
Chicago are stated to require immediate repairs. The 
Chicago has only been seven years afloat. The line-of- 
battle ship Indiana, which has been put into dry dock at 
the League Island Navy Yard, Philadelphia, to receive 
her propellers, will, it is announced, be ready for her 
preliminary trial trip by the middle of this month. The 
Government test of the triple-screw cruiser Columbia, 
=o ya by the Cramps, will take place about Novem- 

ri, 
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DUPLEX HYDRAULIC STEAM PUMPS. 
CONSTRUCTED BY MESSRS. J. H. CARRUTHERS AND CO., ENGINEERS, GLASGOW. 



























































On the present page we illustrate a set of duplex 
hydraulic steam pumps, with steam and water cylinders 
respectively 11 in. and 3}io. in diameter, both by 
10 in. stroke. The valve gear is of the usual duplex 
style, the slide valve of each cylinder being worked 
from the piston-rod of the neighbouring cylinder. The 
pumps are attached to the cylinders by a strong cast- 
ing, forming a sole-plate that extends from the cylinders 
to the outer end of the pumps. The pumps for mode- 
rate pressures are of cast iron, but for high pressures 
are of cast or wrought steel. The valve-chests are of 
special hydraulic bronze, with gun-metal valves, easy 
of access for examination or repair. The water has 
free exit, and no air can lodge in the pumps. The 
pump crossheads are of steel or gun-metal, and all 
working joints of the valve gear are brass bushed. 
The pumps work very quietly,.and the steam stop- 
valve can be connected by rods or chains to the accumu- 
lator, so as to make the pumps automatic inaction. The 
Test of Horizontal Duplex Pump, No. 540, made by J. H. 

Carruthers and Co. Cylinders, 1lin. in Diameter ; 

Pumps, 3} in. in Diameter ; Nominal Stroke, 10 in. 





Steam pressure, Ib... | 60 | 90 | 100! 100 


60 
Water 9 ” ee -- 400 | 600 | 800 700 | 1100 
Revolutions per minute.. «| 44 33 31 44 Stops 
Piston speed per minute, ft. ..| 75 | 54 | 51 70 


Efficiency, percent. .. --| 100 | 100 99 99 
Discharge, gallons per hour ..3214 (2322 2176 | 3000 | 
| 





test-card shows the actual work done on trial by the 
pump illustrated ; in this case the suction branch was 
about 3 ft. above the surface of the water supply. The 
high efficiency is owing te the pump sealing tenes and 
the valves being perfectly watertight, and to the 
stroke in some instances exceeding the nominal 10 in. 
The pumps and water connections were all tested by 
water to a pressure of 2000 1b. per squareinch. The 
makers are Messrs. J. H. Carruthers and Co., Hamil- 
ton-street, Polmadie, Glasgow. 





INDUSTRIAL NOTES. 

THE coal dispute drags its slow length along, and it 
seems even now that we are not nearing the end of it. 
No more stubborn fight has taken place in the indus- 
trial world for years, and never has there been one in 
which the forces were so vast, or the interests at stake 
so far-reaching. The builders’ strike and lock-out in 
1859 lasted off and on till 1861, but the numbers in- 
volved did not reach the magnitude of the coal 
war, and it did not affect other industries to any 
large extent. The celebrated Preston strike lasted a 
whole year, but the forces engaged were not enormous. 





o\oaKo 


Again, the cotton trades strike and lock-out in 1877-78 
was on a vast scale, the total number of persons affected 
being estimated at about 300,000, but this estimate in- 
cluded the families. In the present. miners’ dispute 
the, aggregate number given comprehends mainly the 
heads of families. But the one fact-that gives promi- 
nence to the coal war is the effects which follow, affect- 
ing other industries. All computations are more or 
less estimated on bases of actual facts. But they can 
only be regarded as approximate. The following is a 
computation by a Lancashire man of some experience 
in these matters. Losses in wages—miners, textile 
operatives, coalheavers, carmen, and other men more or 
less connected with the coal trade; iron and steel and 
all other workmen; losses by expenditure of miners’ 
funds and contributions by other associations and the 
public, 10,000,000/. ; losses to manufacturers by en- 
hanced prices of fuel and scarcity of coal, 6,000,000/, ; 
loss in profits to manufacturers and others, 5,000,000/. ; 
losses to local tradesmen, 3,000,000/. ; losses in rail- 
way traffic, 1,500,000. Total estimated losses, 
25,500,000/. The only set-off to that amount is the in- 
creased profits to the coalowners and the merchants 
who have had for sale at enhanced prices stocks pro- 
duced at the normal rates before the dispute. And 
all this. dispute is over about 5d. per ton,:on the 
average, in the cost of getting the coal, that is, in the 
miners’ wages. Remembering this fact, the matter in 
dispute is trifling and insignificant compared with the 
enormous losses, and the vast interests at stake. 

As regards the progress of negotiations for a settle- 
ment, little has been done. The only outcome of the 
attempted mediation of the several mayors of corporate 
towns in the districts affected was a decrease in 
the proposed amount of reduction to 15 per cent. 
in lieu of the 25 per cent. at first proposed. 
This reduces the actual difference to about 3d. per 
ton, instead of 5d. The offer to reopen the pits at 
15 per cent. reduction has not affected the dispute one 
iota, for the men have not accepted the reduced offer 
any more than they did the first proposal. Another 
attempt is being made by several mayors to bring 
about further negotiations for a settlement. Whether 
they will now succeed or not is at present a matter of 
conjecture. Meanwhile, pits in various districts are 
being reopened and worked on the old rates, but 
apparently only about one-third of the original num- 
ber on strike, or locked out, whichever is the correct 
term, have returned to work on those terms in the 
districts covered by the federation. In so far as the 
public are concerned, the change for the better is not 
very great. The prices went down for a day or two, 
but they have since been advanced again, though not 





























quite to the highest level attained during the dispute. 
In some districts, coal for manufacturing purposes 
has been less scarce, but fuel prices are still so pro- 
hibitory that they will not permit of large purchases for 
manufacturing production. The result is that all kinds 
of industry are more or less stagnant, and large numbers 
of men, who otherwise would be at work, are out of em- 
ployment. The very fact that thousands of hands are 
idle helps to depress trade below the ordinary level, for 
the lack of purchasing power decreases production. 
Manufacturers cease to produce, or lessen production, 
when the demand ceases, or largely falls off. Bad 
trade causes poverty in proportion to its extent. But 
poverty also causes bad trade. The more prosperous 
the masses are, the more will they consume ; and con- 
sumption governs production in the long run. The 
end of the coal war is therefore devoutly to be wished. 





The Durham miners have agreed to accept the 5 per 
cent. advance on the terms offered by the coalowners, 
that is, a temporary advance of 5 per cent. for a period, 
subject to revision at the end of the time for which 
given, namely, three months. There is nothing to 
complain of in this arrangement, for advances and 
reductions are often subject to a definite notice of 
termination, which is nearly the same. The mode of 
arrangement is rather new, but it involves no departure 
in principle from the old sliding scale method, or from 
agreements often made between employers and em- 

oyed. 

x he Forest of Dean men have made a further advance 
by the concession of 15 per cent. to the steam coal 
miners. These did not participate in the strike, nor in 
the advance recently made, but they are now brought 
up to the same uniform level all round. The trade in 
the district is brisk, the output being nearly double 
that of ordinary times for a long period past. The 
federation and the Forest of Dean miners are still at 
loggerheads over the manner of the resumption of 
work, 





Work in the South Wales districts is generally 
active in the coal trade, and excellent prices are being 
realised. Doubtless this will affect wages when the 
next audit takes place, and will result in a further 
advance under the sliding scale. There is, however, a 
considerable amount of friction over the recent dis- 
pute still existing among the men in various districts, 
and it requires a strong hand on the part of the com- 
mittee, the officials, and the agents to keep peace 
between the several factions. The one factor which 
helps to promote peace is ag | of employment ; this 
at present obtains in all the Welsh coalmining dis- 
tricts. 

In the Scottish coalfields the men are universal] 
busy, and wages have been advanced to rates whic 
generally satisfy them. The rates are not uniform 
in all the districts, but perhaps the difference is 
pretty well made up by the extra output in some cases 
as compared with others. The Scotch coalminers have 
had less difficulty in obtaining their recent advances 
in wages than the men in Wales, in Durham, and in 
Northumberland. The reason is, perhaps, that Scottish 
industries have been more active generally. 





The report of the Boilermakers and Iron Ship 
Builders for the current month is not of a reassuring 
character. The total number on the funds was 8667, as 
against 8163 last month. In all classes of benefit there 
was an increase, except in travelling, which showed 
one léss than in September. The total number of 
unemployed was 7099, or 18.6 per cent, of the total 
members, the proportion being 1.6 more than last 
month. Besides these there were 1174 on the sick 
list, and 394 in receipt of superannuation. The in- 
crease of unemployed is attributed to the “‘ coal strike, 
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as many works are stopped for want of fuel.” The 
eae sign about the report is the statement 
that ‘‘the hopeful tone which has prevailed in ship- 
building centres during the last two months is main- 
tained, and the outlook for the coming winter is more 
encouraging.” It is stated that ‘‘ several orders have 
been booked in each of our districts.” On the Clyde 
24,000 tons have been booked, as compared with 15,000 
tons ia the same month of last year. The work on 
hand in the Clyde district is estimated at 208,000 tons, 
as against 142,000 on September 30, 1892. Particulars 
are given of orders on the Tyne for vessels for the 
Government, one to replace the Victoria, bigger and 
heavier than her predecessor, The Elswick firm 
have also orders for two large armour-clads, a pro- 
tected cruiser, and a despatch-boat for the Japanese 
Government. On the north-east coast several yards 
are well supplied with work for the winter, but some 
other yards are still badly in want of orders, There’ 
are some disagreeable signs of a possible rupture 
between the union and the Amalgamated Shipyard 
Helpers’ Association on the Clyde, the latter having 
formulated some serious charges against the Boiler- 
makers and Iron Shipbuilders’ Union as regards the 
recent reductions of wages on the Clyde; these the 
executive declare to be false. If the matters are not 
settled, a serious dispute may occur just when trade 
begins to look up. In some cases the gee pay the 
helpers, in other cases not, The local officers of the 
Chatham branch state that the man who was dis- 
missed for filling up holes with red lead, instead of 
bolts, was a man who obtained the place by influence, 
not by his skill, and the society dismiss him as a 
mechanic, 

The complaint throughout Lancashire is that the 
whole of the ney industries are seriously dis- 
organised by the coal dispute. One large works, 
which had been completely stopped, has restarted, 
but at some others partial stoppages or short time is 
the rule, and the tendency is to extend and increase 
the partial stoppage. That there will be more activity 
when the coal dispute is over is pretty certain, for the 
heavier engineering branches of trade are fairly well 
off for orders. In other branches, however, there 
seems to be less doing, and the new work coming for- 
ward is generally in only limited quantities. The out- 
look is not encouraging at present, and it is made all 
the darker by the uncertainty which overhangs the 
coal dispute. Happily all the engineering branches 
are tolerably free from labour disputes, fa this re- 
spect the conditions afford a favourable contrast to 
the year 1879, when trade was severely depressed, and 
unrest was the normal condition in most of the in- 
dustries of the kingdom. In the iron trade business is 
slow and limited, owing to the contracted requirements 
of consumers, and a general indisposition to purchase 
beyond what is immediately needed for present use. 
The steel trade is very quiet in all branches, and prices 
are only moderate. In the finished iron trade business 
is very slow, but prices are firm, perhaps because the 
North Staffordshire makers are very full of orders for 
prompt delivery. 





In the Sheffield and Rotherham district all trades 
are adversely affected by the coal dispute. The larger 
works are only engaged on more pressing work, while 
that which can stand over is allowed to fo 80, because 
of the scarcity and dearness of fuel. In the general 
trades of the district many men are out of work, and 
there is a good deal of distress in the locality. The 
cutlery trades manifest a better tone, and there are 
hopes of more activity. The electroplate houses are 
fully employed, mainly, perhaps, in anticipation of the 
larger demand at the approaching Christmas and New 
Year’s holidays. 


In the Cleveland district the dispute as to the 
ratchet machine has ended, but there is a good deal 
of friction over the matter. The men allege that the 
mineowners are making things disagreeable and awk- 
ward ; but, on the other hand, some of the men favour 
the system which caused the dispute. 





In the Birmingham district a better tone has pre- 
vailed, owing to an increased supply of fuel at easier 
rates. Ironmakers were able to make some conces- 
sions in prices, but on the whole they were firm. 
There has been a brisk demand for steel, common 
iron bars, and sheets, especially galvanised sheets, 
The local branches of trade special to Birmingham 
show an improved activity, stimulated by the approach- 
ing festive season. 


In the South Wales districts the improvement 
recently noted has not been fully maintained. The 
demand for tinplates has not increased to the extent 
expected, but the steel works are tolerably busy. The 
coal trade is brisk at remunerative rates to the coal- 
ewners and merchants, but at high rates for lar 
works requiring a considerable supply of fuel. The 
disputes as to overtime among the engineers and 


cognate branches of industry have been settled, and 


8 | This is the view of the Cabinet, and Mr. Patterson, as its 


consequently this source of irritation is removed. Em- 
ployment has been better at the South Wales ports 
for coalheavers, labourers, and the shipping trades 
generally by reason of the coal dispute being over, and 
the increased demand for steam coal and house coal 
owing to the dispute and stoppages in other districts. 





The unemployed question is cropping up everywhere, 


to the class of persons who meet to discuss it. The 
Lord Mayor of London has called a private conference 
at the Mansion House, for October 31, of metropolitan 
members of Parliament and others to consider the 
subject, and take steps to alleviate the distress during 
the coming winter. A gathering took place at Hackney, 
but it was in the nature of an open meeting rather 
than of a conference, and it turned out to be rather 
noisy and excited. Sir Charles Russell, one of the 
members, and others, were greeted with a good deal of 
hooting and hissing. At the Bethnal Green Vestry 
Hall a conference took place last week, and a further 
conference on last Tuesday, to consider the question. 
The vestry is having a real census of the unemployed 
in the parish taken. The proposals made at these two 
conferences were moderate and reasonable, the resolu- 
tions having for their object the relief of existing dis- 
tress by employing all residents, of not less than six 
months’ standing, who are out of work, on parochial 
work of various kinds, some of a permanent character, 
such as repairs to public buildings, laying out open 
spaces, and the like, the other work being drainage and 
cleansing the streets, repaving where necessary. In 
this connection the provisions in old Acts of Parlia- 
ment, dating from 1601 to 1873, all of which are in 
force, are being discussed, with the view of seeing 
whether the guardians and overseers can profitably 
employ the poor, as provided for in those statutes. In 
several provincial towns the corporate or other local 
bodies are taking up the same question, many persons 
being favourable to some municipal experiments in 
profitable employment. But care will have to be taken 
that such works do not interfere with the standard 
or trade union rates of wages, or the workmen in the 
various trade organisations will complain, 





The strike of the building trades at Blackburn, which 
has lasted from March last as regards the plumbers, 
and of all other branches since July, has been settled 
by a mutual conference. The result of the arrange- 
ment will be that some thousand men will resume work 
this week in the various branches of the building 
trades. The joint conference lasted 64 hours, but it 
ended in a settlement by mutual concession on some 
points in dispute. 





The anee on the Clyde between the ship joiners 
and the s 5 mega by which some 3000 men are 
affected, looks as if it were to be prolonged for some 
time. The men state that they me to their bye- 
laws, while the employers seem equally determined to 
stand to their own terms. If the Shouts is prolonged, 
several other branches will have to stop, or be put on 
short time. This is a great misfortune just now, 
when the shipping trades on the Clyde are looking up. 





The General Railway Workers’ Union, at their recent 
conference at Derby, passed resolutions in favour of 
the Government Bill on Employers’ Liability, with no 
contracting out of the Act; also in favour of an 
Arbitration Bill as regards labour disputes. Both of 
the organised bodies of railway akan have now 
decided to support the Employers’ Liability Bill, in 
spite of the protests of some of the London and North- 
Western men, 





The Commission appointed to inquire into the riots 
at Featherstone appear to be doing their work well 
and efficiently. The official evidence has been nearly 
all exculpatory in so far as the action of the local 
authorities, the magistrates, and the military are con- 
cerned. But the inquiry will not stop at that point. 
A careful examination of workmen and other witnesses 
will be made, and the whole matter will be carefully 
sifted by Lord Bowen and his co-commissioners. It is 
very deplorable just when this inquiry is being con- 
ducted that disturbances have arisen at St. Helens 
and elsewhere in Lancashire. Riots can only end in 
disaster to the miners’ cause, and if outrages, such as 
thatat St. Helens, are perpetrated, public opinion will 
condemn the whole class for the conduct of the few. 





VIcToRIAN RaILways.—Mr. Francis, thechairmanof the 
Victorian Railway Commissioners, has had an interview 
with Mr. Patterson, the Minister of Railways, on the 
question of road competition. Mr. Patterson is of opinion 


high tariffs, and consequently that the lost traffic can only 
be restored to the department by a reduction of freights. 


mouthpi has instructed the Commissioners to revise 
the goods ification, and to make reductions to meet 
the circumstances, 


that this road competition is due to the Commissioners’ | P. 


ELECTRIC ROCK DRILLS. 
Description of the Electric Rock-Drilling Machinery at 
the Carlin How Ironstone Mines in Cleveland.* 

By Mr. A. L. Steavenson, of Durham. 
IRONSTONE mining in Cleveland has now extended 
over a period of forty years, during the whole of which 
the writer has been connected and conversant with its 


but in varying forms, according to circumstances, and | PTS 


rogress. 
Mining by Hand Labour.—Hand labour has been the 
general custom ; and during the first five-and-twenty 
years, when skilled men were scarce and new comers had 
to learn the work, it was usual for a skilled miner to take 
a novice as an underhand with him, to break up and fill 
the stone, paying him a datal — varying from 3s. 6d. 
to 4s. per shift. These underhands were known amongst 
the miners as “‘hagmen.” The skill of the miner bein 
exercised in getting as much stone with as few holes an 
as little powder as possible, the holes are drilled of a 
three-cornered section, by the miner giving the drill a 
slight turn between each blow ; they vary from 34 ft. to 
44 ft. in depth, depending upon the backs or natural ver- 
tical cleavages in the stone. To drill a hole of 34 ft. 
requires about half an hour of steady work ; the powder 
used is about 6 oz. per ton of stone, and the usual price of 
getting from 10d. to 1s. per ton. Gradually, as the supply 
of skilled men overtook the demand, the two miners in 
each place shared the work and —— between them, 
each man making 4s. 6d. to 5s. 6d. per shift. 

Hand Ratchet-Drill.—During the last few months hand 
drills, made to revolve by a ratchet, have been introduced, 
the work being divided between the skilled miner and the 
filler. These drills promise Lay results in cases where 
machines are not available; but the question of prices is 
not yet definitely decided. 

Compressed Air Rotary Drill.—About sixteen years ago 
Mr. William Walker, of Saltburn, introduced a rotary 
drill worked by compressed air. Of these the writer pro- 
cured four; and by working double shift, and employing 
one skilled man to work the drill and another to fire the 
shots, with unskilled labour to do the rest, he has effected 
considerable economy. At the Skelton Park Mines of 
Messrs. Bell Brothers these machines continue doing 
good work. The writer has always insisted upon the 
necessity for adopting the Colladon system of cooling the 
air by water spray during compression; but, notwith- 
standing the marked economy resulting therefrom, the 
great leakage, arising from the length of pipes of various 
sizes, Which amounts in this case to about eight miles, 
and from the consequent large number of joints, seemed 
to — an opportunity for improvement by the use of 
hydraulic power. 

Hydraulic Drill_—At the Lumpsey Mines, therefore, 
where there was a large body of water tubbed back in the 
shafts 600 ft. deep, the writer designed an hydraulic drill 
to utilise this water, carrying pipes in to the face of the 
working places. The pressure of 250 lb. per square inch 
at the shaft bottom was utilised at the drill by means of a 
small turbine made by Messrs. Gilbert Gilkes and Co., of 
Kendal, and placed on the machine. This plan has given 
excellent results ; but, as the water has to flow back to 
the shaft bottom, it can only be used in places tothe 
rise ; and moreover it involves the cost of water mains to 
convey the pressure. 

Petroleum Engine.—The writer next introduced the 
petroleum engine of Messrs. Priestman, and a drill suited 
to its conditions. Five of these are now in use, and have 
done good work. 

Electric Drill. When electricity became applicable, its 
simplicity and regularity in working seemed to offer an 
inducement for a trial. With the assistance of Mr. 
Robert Clough, engineer to the mines and collieries of 
Messrs. Bell Brothers, the writer designed a drill to be 
worked by this power. 

Dynamo.—The current for working the drills is gene- 
rated at bank by a compound-wound dynamo, having an 
output of 20,000 watts, and capable of furnishing a cur- 
rent of 50 ampéres at a pressure of 400 volts when 
running at 900 revolutions per minute. This dynamo is 
intended to supply current for working the first section 
of the plant, namely, three drilling machines. The cur- 
rent required to drive each drill varies, of course, with 
the hardness of the stone the drill is working in; but it 
may be taken that under ordinary conditions, and when 
the voltage at the drills is 300, the current absorbed per 
drill-motor is about 15 ampéres, which is about 6 elec- 
trical horse-power ; and when a dynamometer was applied 
to the drill bar, 6 horse-power was obtained. The cur- 
rent from the dynamo is taken to a high-tension double- 
pole switch on the main switchboard, which is of enamelled 
slate and has mounted upon it the necessary fuses, measur- 
ing instruments, &c. 

Cables and Junction-Boxes.—From the switch the cur- 
rent is conveyed down the pit through cables covered with 
highly vulcanised indiarubber. The cables are run all 
the way in-bye on insulators, and are kept well in sight, 
so that, should a fall of stone occur, the damage can be 
quickly discovered and set right. The main cables are 
run to a point at a distance of 1000 yards from the 
generator; and then from this point branch cables are run 
to the different junction-boxes, of which there are six to 
each drill, commanding twelve working places. The 
junction-boxes were pnaey designed to meet the 
exigencies of the case by Mr. Bigge, and are really a 
combination of a junction-box, switch, and connecting- 
lug, as shown in Figs. 1 to 4. The plug is locked 
in position by a pin, and cannot be withdrawn with- 
out first of all lifting the switch, thus preventing 
sparking and wear on the contacts. Lach district to be 





* Paper read before the Cleveland Meeting of the 
Institution of Mechanical Engineers, 
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worked by the several drills is completely wired out and 
fitted up with these junction-boxes, so that when the drill 
is moved from one working place to another a box is 
always to be found within 50 yards distance. The plug 
at the end of the drill cable is then inserted, the switch 
on the drill turned on, and within a few seconds the drill 
is again at work. Much time is saved by this method. 
Drilling Machine.—As shown in the accompanying 
engravings, Figs. 5 to 7, the way in which the elec- 
tricity is applied is neat and handy. The motor M is 
used not only to drive the drill gear, but also to act as 
a counterbalance to the weight of the drill itself and 
its gearing. The motor rotates a shaft, which passes 
through the long hollow carrying bar C, and by a pair of 
bevel wheels causes the vertical spindle S to revolve, and 
a bevel pinion on the top of the spindle, gearing into 
a bevel spurwheel on the boring bar B, rotates the drill 
D. The forward feed of the boring bar is governed by 
two pairs of retarding wheels R B, Fig. 8, which are 
geared in such a proportion as suits the nature of the 
stone. The drill is carried on a circular bedplate J, 
which is mounted on the end of the carrying bar C, and 
can be turned round by hand when the binding screw 








Working,—These electric drills were put into the hands 
of men who had no previous knowledge whatsoever of 
electricity, and the day the first drill was put into the 
mine it was at once set to work at the face, and has been 
at work ever since. The men are now thoroughly accus- 
tomed to the drills, and handle them with the greatest 
ease. The writer has thus tried almost every method for 
working pep, br oem in ironstone mines, including 
compressed air, hydraulic power, and petroleum engines ; 
and it is his decided opinion, as the result of this prac- 
tical experience, that for simplicity in working, ease of 
transport, speed, facility for extensions, and economy in 
working, the electric drill has proved itself to be in 
advance of any other mechanical contrivance yet intro- 
duced ; and that in the future, where power has to be 
conveyed to any considerable distance for mechanical 
drilling, electricity will undoubtedly play the predomi- 
nant part. The entire work was placed in the hands of 
Messrs. D. Selby Bigge and Co., electrical engineers, of 
Newcastle-on-Tyne ; and Mr. Bigge devoted considerable 
time with the writer and Mr. Clough to working out and 
improving the various details of this the first attempt at 
electric drilling in the Cleveland ironstone mines. 
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from natural sources, needs pipes ; and the exhaust water 
has afterwards to be pum up to the surface. The hand 
ratchet-drill has been applied as yet in only one or two 
mines, and the tonnage rates and system of working are 
not yet finally settled with the workmen. 

_ Subject to these considerations the following compara- 
tive statement may be taken to represent generally the 
results thus far obtained with the several drills : 

| First Cost of! | Ironstone 
} Holes Drilled | 
Description of Drill. Machine per Hour.* | oe 











| only. } 
| tons 
Hand jumper... ‘ /4} ft. in 45 min 5to8 
»  ratchet-drill fs 3 jnot yet known, about 18 

Compressed-air drill .. 250 | about 8 holes| 100 to 130 
Hydraulic turbine oat 220 \ ws Sa 100 ,, 130 
Petroleum engine co 375 bo Bite 100 ,, 130 
Electricdrill .. eal 350 | 


10 wy | 140 





* This includes the time lost in moving the machine to different 
working places. 


The length of shift is eight hours from bank to bank, 
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is released. As soon as a hole has been drilled the 
full length of the screw on the boring bar B, the split 
nut N is opened, and the boring bar drawn back for in- 
serting a longer drill. In order to reach different heights, 
the drill can be tilted upwards or downwards by means 
of the semicircular arc A, which is moved by a worm. 
By another wormwheel W the upright pedestal P can 
be turned horizontally round its centre. A third worm- 
wheel L turns the long hollow bar C which carries the 
drill. 

Motor.—The motors on the drills are shunt-wound, and 
can easily utilise a current of 20 amperes at 300 volts 

ressure, giving off about 95 per cent. of what they receive. 
They areof the Goolden enclosed kind for mining purposes, 
both the armature and the commutator being completely 
enveloped in gun-metal cases, which are both gas and 
dust tight. Even should water pour over them, or a fall 
of stone occur, they are perfectly protected, and no appre- 
ciable damage would be doneto them. The brushes used 
are of special carbon coated with copper. The feed for 
the brushes as they wear themselves — is automatic, 
so that they can be run for weeks together without re- 
quiring any adjustment or attention. Each drill is pro- 
vided with a starting switch, placed in the most con- 
venient position on the drill carriage itself, and arranged 
with resistance coils in such a manner that the drill can 
be started gradually, and stop either gradually or 
instantaneously. Each drill is also provided with a reel 
of fifty yards of twin flexible cable for the supply and 
return of the electricity ; at the end of the cable is a con- 
necting plug for inserting into the nearest junction-box. 








Output.—The joint output for one week for two of the 
three machines has already reached 1577 tons with 790 
holes. From 80 to 100 holes have frequently been bored 
by one machine in a shift, each hole averaging about 
41 ft. deep. The miners are enabled to earn 7s. 7d. each 
per shift, while the stone is got at a cost of 74d. per ton. 
Powder is always from one-third to one-half more ony 
when drilling machines are used than is the case wit 
hand-labour, since it suits better to blow the stone out 
with a larger number of holes which are — and 
cheaply drilled; this plan also makes the stone fall in 
sma. i blocks, and so saves labour in breaking them up 
previous to filling. : 

General Results.—In attempting to compare the results 
obtained with the several drills, the following considera- 
tions have to be borne in mind. The conditions of the 
seam of ironstone affect the output and cost. An open 
stone admits of fewer holes in one place. Then time is 
lost in more frequent removals of the drill, and the num- 
ber of holes drilled per hour is diminished, 

The cost of the machine itself sometimes represents the 
whole, and sometimes only a fraction of the total cost. 
Thus a petroleum drill covers the entire cost of its adop- 
tion. But the compressed-air drill in some cases has 
attached to it an average of more than a mile of pipes, 
and also requires its engine and compressors, as well as 
its share of boiler. The electric drill also requires engine 
and dynamo, with a length of cable depending upon the 
distance from the shaft; it is still so new that alterations 
and improvements are being made as experience is 
gained. The hydraulic drill, although getting its power 














or, say, seven hours at the face. At the Park Mines the 
drills work two shifts in twenty-four hours, and at the 
other mines one shift, and six shifts per week when trade 
permits, 





CELLULAR KITES. 
To THE EprTorR oF ENGINEERING. 

Sir,—During January and February last I made some 
ps mange with “‘cellular kites,” which I wish to make 
public as quickly as possible. y reason for so doing is 
that the novelty, if any, is destroyed by publication, and 
the use of these kites is assured to any experimenter free 
from the extortions of those who work in secret, with a 
view to patenting. 

I was trying if I could not find a better disposition of the 
supporting surface, or body-plane, as I term it, of my flying 
machines ; and at the same time to see if any foundation 
could be discovered for the assertion that birds utilise the 
wind in soaring. No amount of observation of birds will 
solve the soaring problem ; it can alone be done by making 
some form of apparatus that will advance against the 
wind without losing its elevation. The expense of con- 
structing and erecting a large whirling machine similar 
to Prof. Langley’s or Mr. Maxim’s was too great; and 
knowledge of the fact that planes or other things moving 
at the end of an arm through still air are not under the 
same conditions as bodies flying in disturbed air, de- 
termined the selection of kites as the best means to the 
desired end. 

The phateanenhe A, B, C, D, E, F, Z, which I ho 
you will illustrate, are some of the kites, and are suffi- 
cient to indicate the extent of the field now open for 
experiment. [See next page. ] 

he novelty consists in the combination of two well- 
known facts: First, that the necessary surface for support- 
ing heavy weights may be composed of parallel strips super- 
posed with an interval between them. This is fete bed 
by Wenham in 1866, and adopted by Stringfellow in 1868, 
I made an experiment in 1889 with superposed planes, 
but failed to show that any additional support was ob- 
tained. Prof. Langley showed by inference that there is 
an additional support (pages 33 and 47 of ‘‘ Experiments 
in Aerodynamics,” 1891). The second fact is that two 
planes separated by an interval in the direction of motion 
are more stable than when conjoined. This was patented 
by Danjard in 1871, and made and exhibited by D. 8. 
Brown in 1874. 
The form the complete kite assumes is similar to two 
ieces of honeycomb put on the ends of a stick, the stick 
ing parallel to the axes of the cells. The cells may be 
of any section or number; the rectangular cells are 
easiest to make, and if the stick or strut between the two 
sets is placed centrally, as in kites B and C, it is imma- 
terial which side is up. Practically, the top or bottom is 
determined by imperfections in the construction. This 
is of particular advantage for flying machines driven by a 
single screw. The rectangular form of cell is also collap- 
sible when one diagonal tie is disconnected. 

These kites have a fine angle of incidence, so that they 
correspond with the flying machines they are meant to 
represent, and differ from the kites of our t py which we 
recollect floating at an angle of about 45 deg., in which 
position the lift and drift are about equal. e fine angle 
makes the lift largely excecd the drift, and brings the 
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kite so that the upper part of the string is nearly vertical. | moving air passing stationary bodies. When kites E 


Theoretically, if the kite is perfect in construction, and | and F are discharged from a cross-bow in calm air, they 


the wind steady, the string could be attached infinitely 
near the centre of the stick, and the kite would fly very 


near the zenith. 


both have the same trajectory. 
As to the solution of the soaring problem, the only fact 
observed is that on a gusty day, kites EK and F both shoot 





that have happened to my indiarubber and compressed 
air driven machines have been solely due to imperfections 
in the flat or V-shaped body planes. 

If any one who is making flying machines will try a 
cellular kite, I think he will be astonished at the wide 





Kite D, weighing 11 oz. and exposing 2.19 square feet 
of curved surface, flies at about 15 deg. from the zenith, 
and pulls between 4 Ib, and 5 Ib. on the string when the 
wind is blowing 15 miles per hour. 

It is obvious that any number of kites may be strung 
together on the same line, and that there is no limit to 
the weight that may be buoyed up in a breeze by light 
and handy tackle. The next step is clear Aes Boe “aad 
namely, that a flying machine with acres of surface can 
be safely got under way, or anchored and hauled to the 
ground by means of the string of kites. 

If the string of kites gets into contrary currents of 
air, kites and suspended weight may be disconnected 
from the earth and will remain supported, drifting in a 
resultant direction determined by the force of poe 3 cur- 
rent and the number of kites exposed to it. 

Kites E and F are of equal weight and area; in E the 
horizontal surfaces are curved with the convex sides up, 
F has all the surfaces plane. Roughly, E pulls twice as 
hard on the string as F does, so that a flying machine 
with curved surfaces is better in a breeze than one with 
a flat body plane, if the form could be made with the 
same weight of material. This is proved in another way 
by making a windmill with four fat sails which can be 
changed for four curved ones. When the flat sails are 
turned so that they and the axis are in two planes, no 
rotation takes place ; but when the curved sails are put 
on symmetrically with the chords of the curves and the 
axis in two planes there is a slow and powerful rotation in 
the direction of the convex sides of the sails. Rotation 
ceases when the sails are twisted in their sockets so that 
the wind is tangential to the curve of the sails about three- 
fourths of their width from the forward edge. ‘‘There 
is no doubt that the wind drawing into and striking the 
concave side of the sails is more powerful than the current 
impinging direct on tothe forward part of the convex 
side, sehoosh the hollow surface is altogether masked by 
the rounded surface.” 

Both the kite and the windmill experiments refer to 








up nearly overhead and slack the string into a deep bight, 
then drift away to leeward until the string brings them 


up again. This wants careful and undisturbed observa- 
tion. I unfortunately had to experiment in public. It is 
clear that the wind must be considered as volumes of air 
of different densities. E 

The particulars of the six photographs of cellular kites 
are: 
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+ Cylindrical. 





* Distorted cylinders. 
Kite Z has four planes 4in, by 15in. The angle between 
each pair of planes is 108 deg. A similar one with curved 
sails was difficult to adjust. Both flew fairly well, but 
they cannot be com with the cellular form for 
steadiness, and jt is certain that the numerous accidents 








range it has for the disposition of the weights and at the 
perfect stability obtained. 
Iam, yours faithfully, 
Law. HAarGRAVE, 
40, Roslyn-gardens, Sydney, New South Wales, 
April 23, 1893. 





THE Simpton.—The Jura and Simplon Railway Com- 
pany has let a contract for the construction of a tunnel 
through the Simplon to Messrs. Brand and Brandan, of 
Hamburg; Messrs. Locher and Co., of Zurich ; Messrs. 
Sulzer Brothers, of Wintherthur ; and the Bank of Win- 
therthur. The contract price is 2,180,000/., and the works 
are to be completed in five and a half years, The tunnel 
will afford accommodation in the first instance for only a 
single line of rails. Should a second line be laid down in 
the course of the next four years, the contractors are to 
receive an additional 600,000/. 





Train Licutinc.—The_ directors of the London, 
Brighton, and South Coast Railway have given instruc- 
tions for the equipment of ten more trains with the elec- 
tric light ; this will make a total of forty trains so fitted. 
We understand that the superiority of this method of 
lighting is very marked, and affords much satisfaction to 
those working thetraffic. Especially is the benefit felt in 
busy times and foggy weather, when under ordinary cir- 
cumstances gas-lighted trains would have to be sent 
special to the charging stations, or put out of working 

together. It is estimated that at least 15 per cent. 
more work is got out of electrically lighted trains than 
gas-lighted trains, for the above-mentioned reasons. This 
simply in the construction of, say, 100 trains, would mean 
a saving of something like 45,000. in first cost—i.e., 85 
electrically-lighted trains would do the work of 100 gas- 
lighted trains, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


CompitEeD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specyication is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communiéators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform of 8d. 

The date of the advertisement of the pt of a plet 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


17,909. C. E. Challis, London. Electric Switches. 
(5 Figs.] October 7, 1892.—This invention relates to electric 
switches, and consists of means for insuring rapid transit of the 
contact har from the ‘‘on” to the ‘‘ off” position and vice versd, 
however slowly the handle is moved. To the base A of insulat- 
ing material is fixed the baseplate D; E is a retaining plate for 
holding the contact bar, and F the contact plate, the connec- 
tion b:tween the contact and bass plates being made by the 
contact bar G. The block H is triangular, with one side partly 
removed, eo as to leave an ear at each side. Between these ears 











"1909. 


the bar G rises, and from above a tongue projects downwards 
from the plate N, which ie attached to the handle C by screws. 
The flat spring K is held by the spindle M, and after passing 
downwards through the slot L in the baseplate, rises again 
through the slot and presses against one side of the block H. 
The spindle M passes through the spring and baseplate, and is 
clamped beneath by a nut, and the contact bar and block are 
mounted on the spindle, which is then reduced to form a 
shoulder against which the plate N works. (Accepted September 
18, 1893). 

11,077. C. Peterson, Brooklyn, U.S.A. Electric 
Railways. (6 Figs.] June 6, 1893.—This invention relates to 
an automatic circuit-breaking safety apparatus for electric rail- 
way, &c., electric currents. In applying it to support a trolley 
wire—where the upright poles are set a considerable distance 
away from the veal with wires across, which support the trolley 
wire over the centre of the road—the danger of accidents arising 
from the communication of the current from the broken ends of 
the wire when a fracture occurs is reduced by a prompt and com- 
plete breakage of the electrical connection through the wire at the 
support on each side of the fracture. At each a point 
two bellcrank levers are oppositely arranged, the wires being cut 





into lengths only sufficiently to extend from the lever at one 
support to the adjacent lever on the next support. The levers 
are arranged each with an arm extending upwards, and the ten- 
sion of the proper wire on the horizontal arm of each tends to 
hold the upper ends of the levers in contact, The current ‘lows 
from the wire to the lever, and through the joined upper ends to 
the other member of the pair of levers, and thence through the 
clamp out again into the next Iength of wire. When a fracture 
occurs, the broken ends, being unsupported, descend, and turning 
their corresponding bell k levers, disconnect their upper ends, 
each from its adjacent lever, and the electrical current then ceases 
= M4 transmitted beyond the support. (Accepted September 13, 
93 


16,3358. E. M. Harrison, Fort Smith, Sebastian. 
Arkansas, U.S.A. Magneto-Electric Generators. 
(3 Figs ] September 13, 1892.—This invention relates to magneto- 
electric generators in which alternating currents of increased 
strength are produced so as to overcome the resistance of the 
line, and thereby produce a clear and sharp ring of the call bell. 
Two pairs of horseshoe magnets A, Al rest at their lower ends 
upon a brass bottom plate a. In each pair one of the magnets is 
arranged within the other, and the two pairs are separated a 
short distance apart. At the lower ends and inner sides of the 
interior magnets are attached the small plates b having curved 
upper edges arranged nearly in line with the arc described by the 
armatures c at the ends of the electro-magnets. The brass side- 
plates B, B! are placed adjacent to the sides of the magnets, and 
support the upper and lower shafts d and C. The former shaft is 
provided with a large toothed gear wheel D which meshes with 
the pinion ¢ and also with a spiral epring / which bears against 
the two sideplates (Fig. 2). e shaft d is also provided with a 
crank. By means of the spiral spring / the shaft d is pushed in, 
so that the spurwheel D leaves the contacts. The lower shaft C is 
supported in bearings in the brass plates, and is provided at its 
outer end with a = é, and at its inner with the commutator E. 
At about the middle of the shaft C are secured four spools c 
having at their outer ends the armatures h, made of soft iron. 
The spools are arranged upon the shaft radially. The shaft C is 














formed with four radial ribs 7, so that in cross-section it is in the 
shape of a cross, and the spaces between the ribs are filled with 
four brass segments, having between them and theiron shaft and 
ribs an insulating material, One end of the wire on each spool 
is attached to the shaft C, and the other to aseparate segment i 
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of the commutator for producing the alternating currents. The 
brushes in contact with the commutator take off the electric 
current and conduct it to wherever it is to be used. (Accepted 
September 13, 1898). 


17,878 T.R. Andrews and T. Preece, Bradford. 

tar c Motors, [4 Figs.) October 7, 1892.— 
The object of this invention is to enable a reduced current to be 
applied and the application to be automatically increased to the 
full power after the field magnets have had time to become suffi- 
ciently magnetised, and the motor has pat yt a fairspeed. A 
resistance frame is introduced in the circu’ 
core of a solenoid is employed and is in series with the circuit in 
which the resistance is placed to automatically switch the re- 
sistance out of circuit. A dash-pot is arranged in connection 
with the core of the solenoid, so that it is only free to move at a 
comparatively slow speed when the current is applied. When the 





current is cut off, the core automatically returns to its original 
position, and again puts the resistance in circuit. The coils are 
connected to thin metallic plates C placed one above the other 
and tightly clamped together, but insulated from each other. 
These ge C are mounted over a cup of mercury, and havea 
central hole through them to admit a plunger K to the liquid. 
When the current is applied, the plunger is into the mer- 
cury and the latter is forced up into the hole through the plates, 
thus metallically connecting them and cutting out the resistance. 
A spring is provided to lift the core and plunger to its original 
position when the current is cut off. A second solenoid may be 
rovided to prolong the time taken to remove the resistance. 
Accepted September 13, 1893). 


GUNS, &c, 


8465. J. Young, Birmingham, Firearms. [5 Figs.) 
April 27, 1893.—In this invention the magazine is inserted into 
the side of the gun, the cartridges being forced upwards by a 
spring which is fixed at the foot inside the magazine, into 
an injector at the be This injector is turned by a crank 
fastened at one end to it, the other end being connected to the 
extracting lever. In taking out the old cartridge cases, the lever 
is lowered, the crank and injector being so gauged as to pick up 
a cartridge and throw it into the breech at the same time that 
the old cartridge case is thrown out. To fill the magazine, a slid- 





ing door is moved downwards, which runs into two slots C (Fig. 1) 
An indicator (Fig. 1) runs up the centre of the door and is 
attached to the platform of the spring inside the magazine, and 
as the cartridges are expelled by the injector, moves upwards, 
pointing to figures on the sliding door, thus denoting how many 
cartridges are left inside. Pad me org is fixed on the sliding 
door, so as to pull it down for reloading, the spring and indicator 
being carried with it, and being held in position until the door is 
closed by a spring catch, which is thrown out of gearand releases 
the spring and indicator by a catchon the foot of the door. (Ac- 
cepted September 13, 1893). 


12,206. O. Jones, London, Feeding Cartridges to 
e Guns. (30 Figs.) July 1, 1892.—This invention 

relates to the feeding of cartridges to machine guns, and its 
object is to provide a positive feed for machine guns of the kind 
known as ‘“‘Gardner” guns. A feed wheel G having radial pro- 
jections, and mounted in bearings G1, is provided for moving the 
cartridge-holder C intermittently through a transverse opening 
in the upper part of the gun frame. The wheel G is to 
be intermittently rotated by a wis H! carried by and 
= to a sliding block H, to whi reciprocating motion is 
imparted by means of a lever J pivoted to the cover Al, and 
worked by a cam groove K! formed in the central disc K of the 
crankshaft. The two levers F for pushing the cartridges out of 
the belt C into the feed slide E are pivoted to a support firmly 
secured in the cover Al of the gun frame, and each is provided 


t ofa motor, and the | 





with a short arm which extends into a space between two 
shoulders on the sliding carrier H. The cartridge-holder has 
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attached to !t clips which engage with the cartridges, but which 
will yield to permit the pushing of the cartridges from it into 
the feed slide E by the levers F. (Accepted September 6, 1893). 


MACHINE TOOLS, SHAFTING, &c. 

17,759. P. Wallace, Glasgow, Scotland. Worm- 
wheel. (2 Figs.] October 5, 1892. This invention relates to 
a wormwheel a, the periphery of which is furnished with teeth b 
80 as to engage with the thread of a worm, and consists in cutting 
the teeth b to engage either simultaneously or separately with 


an Fig A 2 
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worms c, having a right or left-hand thread. To effect this the 
periphery is cross-cut so that the teeth are intersected with 
diagonal lines, and there are only triangular lugs with interstices 
for the thread of the worm. The wheel will thus engage on one 
side with a right-hand thread, and on the other with a left. 
(Accepted September 13, 1893). 


18,334. J. Reducing Fric- 
tion of Axles and Bearings. [28 Figs.) October 13, 
1892.—This invention relates to means for sank friction of 
axles and bearings, and consists in the application of rollers. 
Rollers C are fitted in a cradle B of cast metal in which they are 
to run, the centre part of this cradle being made with an opening 
sufficiently ber to admit of theinsertion of the car axle A. The 
cradle is provided internally with projecting bearing arms, which 
bear upon the main axles to prevent uneven thrust upon the 
balls. rough the body of this cradle are other openings in 





which the rollers are to be fitted, so that the weight of the car i 

supported sorty: Fay the periphery of the sellers’ ead partly e 
the cradle, but this cradle, being supported by the axles of the 
anti-friction rollers, does not touch any part of the surrounding 
annular ring jacket in which the rollers and cradle revolve. The 
annular ring is case-hardened on its inner side, and has formed 
on its outer poaer a bulge Dl, so that when it is fitted into 
the axle-box E the bulge admits of a rocking motion and prevents 
cross strains being thrown either upon the axle or anti-friction 
bearings whilst the vehicle is in motion, and allows for the 
inequalities of the road or rail. (Accepted September 13, 1893). 


17,792. H. 8S. Nicholson, Brighouse, Yor 
Friction Clutches, [7 Figs.) Nhesher 1892.—-This ua. 
tion relates to friction clutches. Near the end of one of two 
shafts is fixed a hollow boss 3. The end of the second shaft 2 





COE 


extends to the inside of this boss, and has keyed on its end a disc 
4 with radial slots formed init. A ring of metal 6 formed of 
segments also fits in the interior of the boss, each segment being 
supported by a set screw jing through one of the holes in the 
disc. A recess is formed in the periphery of the segmental ring, 
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and in it is a spiral spring which tends to move the segments 
towards their common centre. Keyed on ‘he second shaft isa 
tapering boss, the end of which fits the interior of the segmental 
ring. Oneof the shafts drives the other by the coroidal boss being 
forced into the segmental ring, which is expanded, and frictional 
contect is maintained until this boss is withdrawn, when 
the spiral spring breaks the contact between the ring and the 
interior of the hollow boss. (Accepted September 13, 1893). 


MINING AND METALLURGY. 


19.893. G. A. M. Arnaud, Paris, France. Mills 
for Grinding and Crushing Quartz, &c. [7 Figs.) 
November 4, 1892.— This invention relates to means for 
grinding and crushing quartz, &c., and consists of a mill with 
cent:ifugal inclined runners B having a central shaft A, an 
annular bed being inclined correspondingly to the inclination of 
the axes of the runners. The runners travel on the bed around 
the central shaft, their axles being pivotally connected by bear- 
ings provided with journals toa driver C attached to the central 
shaft, and being capable of vibrating vertically upon the journals, 
the centrifugal force being used in order to increase the pressure 
of the runners. The axles are provided with a series of annular 
ribs and grooves working in the correspondingly formed bearings. 








The central shaft rotates in a footstep bearing formed so as to dis- 
tribute the pressure caused by centrifugal force over a large area 
of surface and reduce the wear. The flat surfaces on the central 
shaft have screwed threads at both ends, upon which nuts c?, c3 are 
screwed above and below the driver. To compensate for the wear 
of the runners and of the bed, the driver upon the central shaft is 
lowered by means of the nuts c?, c3 on the one hand and by suc- 
cessively inserting thin plates between the driver and the boxes 
and reversing the latter, end for end on the other. To the ex- 
tremities of the arms attached to the cross frame are rakes of taper 
form with inclined sides revolving in the bed, the rakes being 
secured to the arms by a metal bolt and wood pin in order to 
shear off the latter and enable the rake to oscillate upon the bolt 
when it meets with an abnormal obstruction in the bed. (Ac- 
cepted September 18, 1898). 


STEAM ENGINES AND BOILERS. 


9603. R. Hoyle, Heaton, Lancs. Heating Jackets 
and Receivers of Steam, &c., Engines. (3 Figs.) May 
13, 1893.—This invention relates to a method of heating jackets 
and receivers of steam, &c., engines by means of heated atmo- 
——_ air forced through vertical pipes M (Fig. 1) disposed in 
the flue G leading from a boiler to the chimney. After the air 
has been forced through the entire range of pipes, it is delivered 


Fig.1. 
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into the outlet pi 
to the jackets of the cylinders 





O, which convene it into the engine-house and 
, I, and the connecting pipe J 


reference to metallic spring packing rings for pistons of steam, 
&c., engines, and consists of four rings of a material such as cast 
iron, the two outer ones A, Al being V-shaped, and their outer 
diameter, which is parallel with the axis of the piston, working 
against the barrel of the cylinder, and their inner diameter, which 
is conical, bearing against the outer diameter of the inner rings. 
The outer ones are larger thanthe barrel of the cylinder, a segment 
of their circumference being cut outto admitof their being brought 





into position. The two inner rings B, B! are also made V-shaped, 
their outer diameter being conical, of the same angle as the inner 
diameter of the outer rings, and bearing against them, their inner 
diameter being parallel with the axis of the piston P. Between the 
two inner rings, and recessed equally into each, and placed so as 
to operate laterally, is a series of spiral springs made of brass or 
steel, these springs being under compression when the packing is 
in its normal position. (Accepted September 13, 1893). 

13,523. J. A. Morris, Manchester. Supplying Dis- 
incrustants to Steam Boilers, &c. [2 Figs.) July 12, 
1893.—The object of this invention is to enable liquid disin- 
crustants to be introduced into steam boilers, &c. The reservoir 
A for containing the disincrustant is filled through an aperture 
closed by a plug; C isan internal tube introduced to allow 
steam to enter the reservoir; D isa hole in the plug E for allow- 





ing the disincrustant to escape; G is a screwed bush for com- 
pressing packing against the top of the plug E and keeping it 
tight and in position. H isa glass through which the liquid can 
be seen falling from the nozzle J on its way to the boiler. The 
plug E is moved by a handle L so as to shut off the escape of 
iquid and the ingress of steam pressure. (Accepted September 13, 


1893). 
MISCELLANEOUS. 
19,818. E. Hammesfahr, Solingen, Prussia. 
Mechanical Hammers, [2 Figs.) November 3, 1892.—This 


invention relates to mechanical hammers in which two pairs of op- 
ite sliding hammer blocks operate at right angles to each other. 
The four links n are connected together in the form of a parallelo- 
Ee the pivot pins of which are fixed to the four hammer 
locks a, which slide in guides, and to which are pivoted two con- 
necting-rods q, the other ends of these rods being joined to cranks 
by which a to and fro motion is imparted to them. The con- 
necting-rcds q are constructed of two separate parts, capable of 
adjustment relatively to each other, for which purpose they are 
connected together by a spring connection. One part of the rod has 








box are two springs /, f1, one on each side of the head q', against 
which they bear with the one end, while the other ends bear 
aengeetone: against the bottom of the box and the cover screwed 
on it. The springs thus allow of a certain motion of the head 9! 
in the box, so as to extend or contract the rod, while they tend 
always to bring the two parts back to the normal combined 
—— By the inward motion of each rod g the hammer blocks 
are brought forcibly together so as to operate simultaneously upon 
the object placed between them, while at the same time the other 
pair of hammer blocks are moved away from the object. (Accepted 
September 13, 1898). 

9967. C. Cornes, Greenwich, London. Cranes, &c. 
(6 Figs.) May 18, 1893.—The object of this invention is to pro- 
vide a valve for controlling cranes and hoists of variable power, 
by which the variable powers can be put into operation definitely 
in succession by one rope or lever, and to provide an inter- 
mediate shut-off position to the valve between each change of 
power, so that the crane can be changed from first to second 
or second to third power, whilst the load is suspended at any 
intermediate or stopping place, and after being used in the 
second or third power to ascend, and a lowering operation 





by the pipes P, the latter being fitted with valves R in order to 
regulate the quantity of heated air. The pipes M (Figs. 2 and 3) | 
are disposed longitudinally in the bottom flue D. (Accepted | 


Septemer 18, 1893). 
21,181. J. Hargreaves, Leeds Piston Packing 


Rings. [6 Fiys.) November 22, 1892.—This iavintion has 


through any distance having been performed, the valve 
always returns to the lowest power. On the face of the valve- 
box are three ports, the port © being in communication 
with the centre one No. 2 of a group of three hydraulic 
cylinders, and the port D with two outside ones Nos. 1 


a head q! situated within a box b fixed to the other part. In this 4 


power, and the two outside ones, with thecentre one shut off, 
giving the second power, the third power being obtained when 
all three are open to pressure. Working over the valve face is a 
gridiron valve V having on its bottom face a D-shaped exhaust 
orifice W that puts both the pressure ports C and D in communi- 
cat'on with the exhaust port B. The slide V has two ports E, F 
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corresponding to the pressure ports C, D, and is operated in its 
travel by a spindle S working through a stuffing-box by means of 
acam lever. The ports E, F are cut right through the slide V, 
which is fitted with two riding valves I, 11, and serves to cover 
the ports E and F from pressure when passing from first to second 
and second to third powers, or to exhaust. (Accepted September 


13, 1893). 
19,753. A. G. Glasgow, London. Water Gas. 
{1 Fig.) November 2, 1892.—This invention has for its object to 
rovide means for simultaneously adjusting the position of the 
gas outlet from and steam admission to the generator by turning 
& single handle. A is the fuel bed in the generator, B is a gas out- 
let pipe at the ry 3 of the generator, and C a gas outlet Pipe at the 
bottom ; B! and C° are outlet valves in the pipes B an respec- 
tively, Dand Ethe upper and lower steam inlet pipes respectively, 
F the main steam pipe, and G the controlling three-way cock by 
which the steam is directed to the pipes D or E. When the upper 
gas outlet valve B® is open, and the lower one closed, the upper 
steam pipe D is closed and thelowerinlet Eopen. The gas valves 
B?, C° are so arranged that the weight of one disc in descending 
to close the outlet, counterbalances the weight of the other, 
which is being lifted to open its outlet eire, B', Cl are the racks 
of their respective valves, and B2 and C2 the pinions which work 
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the racks. Sprocket wheels B? and C3 are mounted on pinion 
shafts, and are connected by a chain C4, so that one valve cannot 
be moved independently of the other. The valves are operated 
by a handwheel B+ secured on the pinion shaft of the valve B®. 
The valves are thus ‘opened and closed simultaneously, and 
balance each other, so that they may be operated bya slight 
effort. In order to actuate the three-way cock G so as to simulta- 
neously reverse the direction of the steam with the changing of 
the gas outlet, the lever G! of the cock is connected to the rack 
C! of the lower outlet valve by means of a link G2, so that as the 
outlet valve C° is opened and the outlet valve B® shut, the three- 
way cock G is operated by the raising of the rack C' so as to open 
the connection between the inlet pipe D and the main steam 
pipe F, and close the connection between the inlet = E 
and the pipe F ; and when the outlet valve C° is closed and BO? 

ned, the cock G is simultaneously operated in the reverse 
rection. (Accepted September 6, 1898). 


UNITED STATES PATENTS AND PATENT PRACTIOE. 

> with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Grain Carcors.—The Grain Cargoes Act requires 
that when grain is carried in bulk in vessels having main 
and ’tween decks, ‘‘ feeders” shall be provided. Usually 
these are temporary wooden constructions inclosing the 
space between the hatchways in the two decks, and are 
dismantled at the end of the voyage to enable another 
class of cargo to be loaded. To avoid the repeated expense 
of their construction, Mr. G. J. Hay, of Leadenhall 
Chambers, 4, St. Mary Axe, London, has brought out an 
arrangement of four iron shutters hinged to the lower 
side of the upper deck beams, and so constructed that 
they can form a tight trunk around the hatchway. When 
not —- they can be fixed up against the deck 
beams, leaving the space between the decks perfectly free 





8, the centre cylinder, when open to pressure, giving the first 





for any kind of cargo. 
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BALL BEARINGS. 


THE use of balls to give an anti-friction bearing 
is of course a very old device, but until the bicycle 
brought them into use they had a very small appli- 
cation. The reason of this is not difficult to under- 
stand. In order to get a good ball bearing several 
points have to be secured, otherwise the bearing 
may be worse than an ordinary one. In the first 
place, the balls must be absolutely of one size in 
order to secure the best results, otherwise the 
work is unequally distributed; secondly, balls 
must be quite spherical ; thirdly, the material 
from which they are made must have the physi- 
cal properties necessary to stand the excessive 
wear and tear. In bicycles, the introduction of 
ball bearings was preceded by that of roller bearings, 
in which cylinders were used in place of spheres, 
and fora long time the rollers were preferred by 
many riders on account of their greater accuracy ; 
it being naturally far easier to turn a series of 
uniform cylinders than a series of uniform 





its spherical rollers or balls so interposed between 
the bearing surfaces, that the only friction existing 





























ete am ae ty 
SNONAN SOLES 
WNP 
CANARY 

















The Auto Machinery Company claim, however, to 
have reduced this matter to a state of certainty, so 
that natural selection is no longer necessary. We 
now propose to describe the method by which the 
balls they produce are made. 

Our illustration, Fig. 3 on the present page, 
shows the ball-turning shop of the company, where 
the principal machines are situated. Fig. 4, page 
530, is a general view of one of the most recent 
types of ball-turning machines, whilst Figs. 5 
and 6, on the same page, give the details. By 
means of these machines, a straight rod of iron 
or other metal, slightly larger than the size of the 
balls to be made, is cut up into a series of balls 
which are true spheres. Up to the present the 
company has made balls from 4 in. to 2 in. in dia- 
meter, but so much success has been attained with 
these sizes, that it is expected that considerably 
heavier bearings, requiring larger balls, will be 
ultimately made. The wire or rod from which 
the balls are made is of the best crucible cast steel 





of the closest grain ; it is generally known as 





Fic. 3. Bati-Turnine Suop or tHE Auto MacuInery Company, CovENTRY. 


spheres. Improvement in the manufacture of 
balls, however, gradually led to the ousting of the 
roller bearing ; and to such perfection has the 
production of steel spheres for ball bearings been 
brought, that a broken ball is almost an unknown 
circumstance where the very best descriptions are 
adopted. We have lately paid a visit to the works 
of the Auto Machinery Company of Coventry, an 
establishment which has been started solely for 
the purpose of making steel spheres for ball bear- 





is that caused by the point of contact of each ball 
with its neighbour. ur illustrations, Figs. 1 and 
2, represent a section and side elevation of the 
bearing that has been designed to meet this view. 
The figures represent the bearings of a dynamo 
which we recently saw at work, and which certainly 
ran with remarkable smoothness, at a speed of over 
1000 revolutions a minute, for a considerable 
time without a sign of heating. When ball bearings 
were first introduced for cycles, the balls were 


ings. These bearings are now being used for other | made of case-hardened iron, naturally an unsuit- 
purposes than bicycles and tricycles, the perfec- | able material, as the case-hardening must have ren- 
tion to which the design and manufacture of ball | dered the task of finishing the balls truly spherical 
bearings have been carried having made pos- | almost impossible. The grooves in which the balls 
sible the application of the device to many|ran were also badly designed, as they were turned 
purposes of engineering construction where it|to fit the balls, and there was therefore a consider- 


was previously impossible; indeed, the Auto able amount of friction. 


Steel was afterwards 


Machinery Company are now making balls for | introduced, but it was not of the best quality. In 
bearings up to as much as 2 in. indiameter. There spite of these disadvantages, the use of ball bear- 
can be no doubt as to the advantage of the ball | ings was found a great improvement in the running 
bearing for nearly all purposes, supposing the balls | of bicycles, and by a course of natural selection 
can be made to stand. The Auto Company say/|due to taking out broken balls as they occurred, 


that the best anti-friction bearing is one which has | at last the rider might get a fairly good bearing. 





|diamond steel, and costs, we understand, about 
| 901. per ton. Great care has to be taken in the 
hardening, but to this point we shall refer later. 
The machine illustrated on page 530 is auto- 
matic in its action, the wire only requiring to 
|be placed in when a new length is used; one 
|girl attends to six of these machines, and when 
|a length of wire has been used up, the ma- 
chine throws itself out of gear automatically. 
The mode of action is as follows: The machine 
has a hollow mandril, through which the wire is 
assed, and there is a traversing headstock which 
eeds the metal up to the cutters, the latter having 
no longitudinal motion. The headstock is fed up 
in this way by a long screw placed beside the bed, 
and this leading screw is actuated by a toothed 
quadrant mounted on a disc, and arranged to 
engage with a pinion on the end of the leading 
screw. In this way, at the time the wire is 
fed .up so as to bring a new section to the 
cutters to form another ball, the teeth of the 
quadrant engage with those of the pinions: of 





course at that time the cutters are withdrawn, and 
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the cutting operation is suspended. The cutting 
operation itself is in four stages, carried on by four 
sets of cutters. The first thing done is to turn 
a neck in the wire; when this is finished the 
wire is fed on, and by another cutting tool the 
neck is made into two half-circles by means of 
one cutter shaped for the purpose. In this way 
one half of two adjacent balls is made at one 
cut. Both these operations are performed by 
stationary cutters, and the wire is then fed on an- 
other stage, so that the roughly turned ball, not 
quite separated from its neighbour, is brought 
under a rotating crown cutter. As this turns round, 
and the ball turns at the same time, a sphere is 
produced. This cutter does not, however, go right 
to the axis of the wire, and the balls are thus left 
attached to each other. The next operation is 
to separate them, and for this the wire is fed 
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forward another step. The balls are cut off one 
by one, also by means of rotating crown cutters, 
and as they are separated they fall into a receptacle, 
to be taken away for further operations. In the 
shop illustrated in Fig. 3 there are 150 of these 
machines at work. 

The balls are turned out by the machines just 
described to within 57355 of the finished size. They 
are next taken to the lapping departinent, where 
they are ground to an accuracy of xq in., by 
means of cast-iron laps with grooves turned in them. 
It is, of course, necessary to keep these grooves 
accurately to size; that is to say, they must be 
turned to a curve of the proper radius, for the 
grooves are not complete half-circles; if they were, 
it would be necessary that the two laps should meet. 
The laps are constantly being tested by gauge, and are 
turned immediately any variation from the standard 
size is discovered. A lap will last about three 
months, but during that time the groove has con- 
stantly to be turned down. The material used in 
lapping is powdered emery and a hydrocarbon oil. 

After the balls have been ground in this manner, 
they are hardened, and this process has to be con- 
ducted with great care, so as to get all balls of 
the same temperature, neither too hard nor too 
soft. An American gas furnace is used for heating, 
the blast being obtained by a fan. It has been 


found best, in order to get the right temperature, 
to trust to the eye of a skilled operator, with a 


special aptitude for the work, and to assist him in 
his work, the hardening room is always kept in a 
uniform state of illumination. When the steel balls 
have been properly heated, they are thrown into a 
large tank of water. After this they are ground 
again, the final operation being conducted with 
great care to bring them to the exact size. The 
last operation is the polishing, which brings the 
balls up to avery beautiful surface; it is performed 
by means of wooden laps, consisting of beechwood, 
placed endwise of the grain, rouge being used as 
the polishing material. These laps run 1500 revo- 
lutions a minute. 

During the process of manufacture, the balls 
are tested by automatic testing machines, these 
consisting of two bars of hardened steel, placed a 
given distance apart. The final testing, how- 
ever, is the principal one, and is an operation of 
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some magnitude, the testing-room being quite a 
large place, containing a good many machines. In 
the first machine steel bars are placed a distance 
apart not greater than the required diameter 
of the balls. All, therefore, that are too large do 
not pass through, but roll down the bars, which 
are slightly inclined for the purpose, into a box 
placed for their reception. The machine will in 
this way search out balls that are half of a thou- 
sandth part of an inch too large, allowing balls 
that may be of the exact size or too small to pass 
between the bars into a receptacle placed below 
them for the purpose. In this way all balls that 
are too large have been disposed of, and it now 
remains to eliminate those too small. In the next 
machine the bars are placed half of a thousandth 
part of an inch closer together than the required 
diameter of the balls ; therefore balls of the exact 
size, within the limits assigned, are retained, whilst 
those too small drop through into the box beneath. 
The operation may be divided up into several stages, 
so as to get a gradual and more accurate sifting, 
but the limit of error given is sgy5 in. The 
testing instruments have naturally to be very 
carefully looked after, and they are tested con- 
stantly by means of a micrometer gauge. After 
this a microscopic examination is made of every 
ball in order to discover flaws that may exist, 
and which are at once revealed by means of the 


An important part of the works—perhaps the 
most important—is the tool-room, for it is on the 
accuracy of the machines that the work produced 
depends. The Auto Company make all their own 
machine tools—i.e., all used in the production of 
balls—and in this department they have some very 
beautiful machine tools, such as lathes, planing 
machines, &c. ; many of these are American pro- 
ductions, some of them very costly tools, but the 
additional price, we are told, is more than compen- 
sated for by the accuracy of the machines, and, 
therefore, the perfection of work theyturn out. This 
is a statement we hear more often than is pleasant 
in connection with the finer kinds of machine tools 
that come from the United States. It is a matter 
that English machine tool makers might well turn 
their attention to. It should be stated that the 
steel used for cutters is of exactly the same descrip- 
tion as that used for the manufacture of the balls. 
The number of balls made at these works is 
about 80,000 a day, mostly, of course, of the smaller 
sizes, although, as stated, the larger sizes are fast 
coming into requisition. The success that has 
attended the manufacture of balls is chiefly due to 
the extreme care taken in their production, not 
only in the process of manufacture, butin material. 
As the Auto Company point out, it is of the first 
importance that all the balls in a bearing should be 
of one size, and if one be jz 5 in. larger than its 
fellows, that ball not only sustains all the weight, 
but has to push all the remaining balls of the set 
round. For high speeds and light loads small balls 
should be used, the diameter of the balls increasing 
with the load. 

From what has been said, it will be seen that the 
chief secret of success in ball bearings consists in 
the material used—not only for balls, but also for 
the settings—being of the best quality, so that the 
proper combination of hardness and toughness is 
obtained, and this can only be got by best crucible 
steel. Accuracy in manufacture is obtained by 
means of machines of precision, and extremely 
careful gauging ; whilst a proper design in the bear- 
ing itself in regard to the size of balls, &c., has to 
be carefully worked out from data obtained by ex- 
perience ; these points being observed, it seems 
probable that ball bearings will obtain a much 
wider application. The Auto Company has 
already supplied them, for many engineering pur- 
poses, to several of the leading firms of this country 
and the Continent. 

In conclusion, we may refer to some of the 
various types of ball bearings produced at the 
works we have been noticing. In Fig. 7, on page 
530, we give a section of a bearing to take end 
thrust, which has been designed for a drilling 
machine. Figs. 8 and 9, annexed, show ball bear- 
ings for engines, lathes, &c.; whilst Fig, 10 is an 
application of balls to a carriage axle. It may be 
stated that the list price of balls runs from about 
2s. 6d. a gross for the 4-in. balls up to about 84s. a 
gross for the 1-in. sizes, the cost increasing rapidly 
as the size increases. 





THE INSTITUTION OF MECHANICAL 
ENGINEERS. 

On Wednesday and Thursday evenings of last 
week—October 26. and 27—a general meeting of 
the Institution of Mechanical Engineers was held in 
the theatre of the Institution of Civil Engineers, 
under the chairmanship of the president, Dr. 
Wiiliam Anderson. The proceedings opened with 
the reading of the minutes of the last meeting, 
and the secretary next announced that Professor 
Alexander B. W. Kennedy, F.R.S., had been pro- 
posed to succeed Dr. Anderson as president of the 
Institution. Notice was next given of certain pro- 
posed alterations in the by-laws relating to life 
membership and the printing of papers, which 
will have to be considered at the annual meeting in 
February next. By-law 15 it is proposed shall, 
when altered, read as follows: ‘‘Any member, 
associate member, or associate, whose subscrip- 
tion is not in arrear, may at any time com- 
pound for his subscription for the current and 
all future years, by the payment of 501., if paid in 
any one of the first five years of his membership. 
If paid subsequently, the sum of 50/. shall be 
reduced by ll. per annum for every year of 
membership after five years. All compositions 
shall be deemed to be capital moneys of the Insti- 
tution.” It will be seen that this rule will place 
members of long standing on a much more equit- 
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able footing as regards life composition than they 
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noware. By-law29 is proposed to be made as follows: 
‘* All papers shall be submitted to the council for ap- 
proval, and after their approval, shall be read by the 
secretary at the general meetings, or by the author 
with the consent of the council, or, if so directed by 
the council, shall be printed in the Proceedings 
without having been read at a general meeting.” 
There were two papers down on the list: the 
first, on ‘‘ Artificial Lighting of Workshops,” by Mr. 
Benjamin A. Dobson, of Bolton ; and the second, 
on ‘‘The Working of Steam Pumps on the Russian 
South- Western Railway,” by Mr. Alexander 
Borodin, the engineer-director of those railways. 


LIGHTING OF WORKSHOPS. 


Mr. Dobson’s paper, which was taken on the 
Wednesday evening, we print in full in our pre- 
sent issue, and we may, therefore, proceed at once 
to the discussion. 

Mr. J. A, F. Aspinall, the chief mechanical engi- 
necr of the Lancashire and Yorkshire Railway, 
was the first speaker. He said that at Horwich 
they were six miles away from Bolton, where Mr. 
Dobson’s works were situated. The author had 
said that, in the latter place, all winds except the 
west and north-west bring the surcharged atmo- 
sphere from other manufacturing districts, pro- 
ducing at any season of the year, if the wind 
happened to be slight, a sky ranging from dull lead 
to dark brown. For four years in succession it 
had occurred at the author’s works that, on June 
21—the longest day—gas in every room, amount- 
ing to nearly 7500 jets, had to be lighted by 11 
o’clock in the morning, and had remained lighted 
until the works ceased, and this had occurred 
in other towns, and in weather that ought to 
have secured abundant sunshine. To such an 
extent did gloom prevail, that in clear weather 
the effect of bright light becomes even distressing 
to the eyesight, simply from the rarity of the con- 
trast. As Horwich was six miles away, they were 
not quite as badly off as that, and did see the sun 
sometimes. Mr. Aspinall had placed on the wall 
a cross-section of one of the bays of the shops at 
Horwich. The author had stated that four in- 
verted arc lamps were tried in these shops, but 
owing to the great height at which they had to be 
fixed they were not successful. They had, how- 
ever, since been placed in the large drawing offices, 
and the light for drawing purposes was as per- 
fect as light could be. Mr. Aspinall had succeeded 
in lighting the main machine shop with ordinary 
open are lamps, each protruding through a white- 
washed disc, formed of light boardings framed 
together. In this way artificial illumination was 
produced by means of reflected and direct rays, 
but all the advantages of the reflected light were 
not gained, because the eye has a tendency to glance 
upwards towards the dazzling arcs, and shadows 
are projected. The reflectors, the speaker stated, 
were 13 ft. in diameter, and 23 ft. 6 in. from the 
ground. They were obliged to place them at that 
height in order to clear the jibs of the travelling 
cranes used in the shops and the belting of ma- 
chines. The lamps were so arranged that the posi- 
tive carbon was placed beneath the negative, and 
the rays of light were thus thrown up from the 
crater. It was quite true, as Mr. Dobson had 
stated, that the system of using reflected light for 
electrical illumination was not new, it having been 
tried extensively in Belgium, but the thanks of 
members were none the less due to Mr. Dobson 
for calling attention to this matter, and especially 
to the advantages of the positive carbon being 
below, whilst the negative carbon was above. 
There was, however, one objection to this arrange- 
ment, for the particles of carbon were likely to fall 
off and drop into the crater, which would cause a 
jump in the light ; that, however, would not matter 
much if there were many lamps. In the arrange- 
ment of lamps at the Horwich shops (a diagram of 
which was put on the wall) there was one arc lamp 
to light an area of 151 square yards ; these were 10 
and 15 ampére lamps. 

Mr. Charles Parsons said that ten or fifteen years 
ago a similar lamp to that described by the author 
had been shown in Paris by Messrs. Sautter, Lemon- 
nier, and Co. Mr. Dobson had described his lamp 
as consisting of two carbons of different diameters ; 
the upper, or negative carbon, being solid, and the 
lower, or positive carbon, being annular and rather 
larger in diameter, their areas being 0.200 and 
0.486 square inches respectively ; this proportion 
insuring their both consuming at the same speed, 
and thus avoiding the necessity of clockwork. The 








carbons were drawn together by pulley spring and 
counterweight, and their distance apart regulated 
by magnetic brake. In Paris, the speaker said, the 
arrangement was not satisfactory, because the 
carbons were bad, but improvements in their manu- 
facture had now enabled the success of the installa- 
tion described by Mr. Dobson to be achieved. Mr. 
Parsons pointed out how admirable such a light 
would be for use in large halls, libraries, &c. 

A large part of the author’s paper was taken 
up by the discussion of the fire risks due to this 
form of lighting, there having been a good deal 
of difficulty with the insurance companies. In 
order to test the validity of the objections raised 
as to the use of the light in cotton mills, the 
author had made a fairly complete series of ex- 
periments, which are narrated in full in the 
paper, the result being that he had come to the 
conclusion there was less danger in using arc lamps 
than with the ordinary gas jets. Mr. Rogers, 
speaking on this point, suggested that a clear glass 
dome should be placed above the lamp and over the 
reflector. pte speaker, Mr. Human, dwelt at 
length on this subject of fire risk. He said that 
insurance companies looked on cotton mills as 
second only to gunpowder works in point of in- 
flammability. The author had referred at length 
to the danger that arose from the cotton-fly taking 
fire. He had said that in a mill in Belgium, where 
the cotton used was of the poorest quality, so that 
the amount of fly was particularly great, there was 
directly over the carding engines an are lamp of 
more than 1200 candle-power, and that during four 
hours spent in watching and noting the effect of 
the lamp upon the fly no spark was visible outside 
the reflector. Sometimes, when the fly was un- 
usually thick in the air, owing to a carding engine 
being brushed out, a slight coruscation could be 
perceived near the centre of the reflector, like the 
twinkling of a star, but this would only occur now 
and then. Undoubtedly a certain amount of fly 
was consumed, because, when the lamp was lowered 
for examination, a residue was found in the bottom 
of the cone, composed of the very lightest tinder of 
cotton, but utterly uninflammable under any cir- 
cumstances. In this country, the author stated, 
the insurance companies declined to countenance 
any experiments, on the ground that millowners 
had been satisfied up to that time with gaslight. 
Mr. Human agreed that if there had been danger 
from cotton fly it would be found by the use of 
gas, but what the insurance companies looked upon 
as a serious source of possible fires was the falling 
of particles from the carbon. Mr. Dobson had 
referred to two cases in his paper; he had 
said that the definite allegation had been 
made by the insurance companies that on two 
occasions fires had been caused abroad in cotton 
mills which were lighted with arc lamps, and he 
had made inquiries tv ascertain what amount of 
truth there was in this statement. In the first 
case, it transpired that not a cotton mill, but a 
cotton store, had been burnt, and this store was 
lighted, not by arc lamps, but by glow lamps only, 
and the theory to account for the conflagration 
was that of spontaneous combustion, which was by 
no means rare when cotton was stored in bulk, In 
the second instance, the light was not produced by 
an open arc lamp inside an inverted conical reflector, 
but by an ordinary arc lamp surrounded by a glass 
globe. There was an aperture in the bottom of the 
lamp, and owing to some disarrangement of the 
clockwork regulating the carbon, a portion of an 
incandescent carbon had been split off, and falling 
through the aperture upon a mass of cotton beneath, 
had set it on fire. This lamp, Mr. Human stated, 
was a Pilsen inverted arc lamp, the poles being 
reversed, and it illustrated the danger that arose 
from the dropping of glowing carbon. They had, 
moreover, to remember that accident might cccur 
to the lamp itself ; lamps with their balances and 
counterweights were heavy things, and were sus- 
pended by chains, so that there was always a possi- 
bility of accident ; but what was still more serious 
was the human factor. The trimmers had to pull 
down the lamps or to tilt them in order to arrange 
the carbons, and it might be that they would 
neglect to fasten the connections, or one of the 
suspension chains might give way. In Mr. Dob- 
son’s case the reflector no doubt was fixed, but the 
lamp might fall altogether ; and however well it 
was designed, they still had to depend on the 
trimmer, who might neglect to see the fastenings 
in order. Should the lamp fall, there would be the 
same result as that described by the author at 





Luneville, where the piece of incandescent carbon 
had fallen on the cotton beneath. When cotton in 
a loose condition does get on fire, as the author had 
pointed out, it is much like a train of gunpowder, 
and the mill referred to was kept in a condition 
far from clean, being covered with a thickness of 
fly steeped in oil over the floor, walls, and ceiling ; 
this became so suddenly a mass of flame that the 
workpeople had some ditliculty in making their 
escape from the burning building. 

Mr. de Segundo said that the system of reflected 
light described by the author must be very expen- 
sive. In the details as to cost given in the paper, 
it was said that, having regard to the number of 
workpeople who could be served with the light, the 
cost was less than that of gas ; whilst the light was 
stronger and more general, so that in respect of 
candle-power it would be considerably better than 
gas. In the three-storey building at the author’s 
works there were 502 gas jets, each burning 4 cubic 
feet per hour; gas costing 2s. 8d. per 1000 cubic 
feet would, therefore, come to something like 
5s. 4d. per hour for this consumption. In the 
sixty electric lamps the only consumption was that 
of the carbons, which was reckoned at $d. per lamp 
per hour. This had subsequently been reduced 
considerably, but taking this basis, the sixty lamps 
would together cost 2s. 6d. per hour for carbons. 
The sixty-six incandescent lamps which were in- 
cluded in the 70 horse-powerabsorbed by thedynamo 
would, of course, add to this cost, as they were only 
1000-hour lamps. The greatest cost of the original in- 
stallation would be depreciation and horse-power. 
Taking the whole into consideration, the author had 
said it was probable the cost of electric lighting 
would be more than that of gas, but as the light was 
so much more satisfactory, it might prove an economy 
in most cases to adopt it. In Mr. Dobson’s case the 
total candle-power of the 500 gas jets would be 
roughly 8500, while the arc and incandescent lamps 
combined would have 73,000 candle-power, much 
of which was useless, however, except as regards the 
general effect of the light. In quoting these figures 
from the author’s paper, we should, however, point 
out that Mr. Dobson had stated in regard to them 
that he was hardly in a position yet to be able to 
give sufficient data to be of much practical value. 
Mr. de Segundo said that $d. per hour fer carbons 
appeared to be high, but the author did not take 
into consideration the cost of horse power. If, 
however, that were to be added to the 4d. per hour, 
it would bring the cost up to a considerable amount. 
The speaker was afraid that very often a great deal 
was said about the candle-power of the arc lamp 
without the subject being well understood, and he 
gave some very amusing instances of mistakes that 
had occurred in this direction. It was hardly fair, 
however, to speak of the candle-power of the arc 
lamps under consideration, as so much of the 
illuminating effect was absorbed. He would sug- 

est, however, that the reflector below the lamp, 

y which the light was thrown on to the ceiling, 
should be made of some opalescent material, and 
he could not but think that proper lighting could 
be obtained without this great absorption of light. 
Mr. Dobson had said, in Rcathien the effect, that 
a general tempered light was obtained. This might 
be so, but the statement was too vague to be taken 
as a comparison between the merits of the arc and 
incandescent lamps. He took it for granted that 
the advantages of electric light over gas were 
acknowledged ; this was a matter that had got be- 
yond the regions of controversy, and therefore he 
did not allude to it, but what was wanted was 
definite and accurate measurement, in order that the 
advantages of different systems of electric lighting 
might be ascertained. The author had stated that 
his lamps were lowered every eight hours. This 
appeared to the speaker to point to the use of an 
rw form of lamp; 32 hours was now the 
ordinary period for many lamps, but 64 hours was 
not an excessive time for the carbons to last, 
whilst there was no doubt the period would 
be increased to 128 hours. Referring again to the 
figures as to cost, the speaker pointed out that 
Mr. Dobson would get his power for generation cf 
electrical energy on the most advantageous terms, 
having his own mill engine, and steam being gene- 
rated on a large scale. The fact pointed to the loss 
of light by the inverted lamp and reflection system. 
He also thought that the incandescent lamp was 
becoming a reasonable thing in regard to cost. It 
might be advisable to work the glow lamp at a high 
efficiency, say two watts per candle-power, and 
replace the lamps often, they perhaps lasting only 
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one-third of the standard 1000 hours. If lamps 
were to be sold at 1s. each—and he did not see why 
they should not be—it would probably be economy 
to use the incandescent light direct, instead of the 
reflected are light. 


Mr. Small dwelt upon the danger that arose from | 
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panic in mills and crowded workshops, owing to 
the failure of the light. In order to provide 
against this and other disadvantages from the 
works being thrown into entire darkness, he had 
arranged in a jute mill, in which he had laid down 
an installation of electric light, that there should 




















be what he described as a ‘‘ police circuit.” There 
were in the mill 700 lamps, and of these 10 per 
cent., or 70 lamps, were arranged on the police cir- 
cuit. In the case to which he was alluding the 
police circuit was supplied with current from the 
public mains, but it could be worked by accumu- 
lator batteries, or in any other way, so that it 
were from an independent source. In order to make 
the arrangement automatic, a switch had been 
devised, by which the police circuit was brought 
into play immediately upon the main source of 
light failing. This was effected by a simple device 
of an electro-magnet. The police circuit was also 
of use when the more effective method of illumi- 
nation was not required, such as in clearing up, or 
when the people were coming in to work in the 
early morning. 

Dr. W. H. White said that he had seen the 
Sautter-Lemonnier lamp referred to by Mr. Par- 
sons. This was in the 1878 Exhibition at Paris, 
and ét was placed in a building which was exceed- 
ingly difficult to light, there being pillars and 
machinery, which would cast heavy shadows if illu- 
minated in the ordinary direct method. The re- 
sults, however, were excellent, as the diffusion of 
light was so complete that there was an almost entire 
absence of shadows. Mr. Dobson’s figures as to 
cost had been criticised, but these, the speaker 
considered, were largely subsidiary to the fact that 
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there was produced a result required for the more 
efficient operating of the author’s works. Electric 
light might seem a costly thing. Engines, dynamos, 
and lamps were impressive ; the ordinary candle 
was not. When at Newcastle, however, he had 
gone into the question of cost in regard to the arti- 
ticial illumination required in building a battleship. 
The number of ordinary tallow candles required 
was known. He would not quote amounts, not 
having the exact figures by him ; but the result of 


@ comparison was that he had concluded the cost of 








candles would be such that it would quite justify 
an installation of electric light being made for the 
purpose of building these vessels. 

Mr. A. P. Trotter said that the reason the re- 
flected method of lighting had received so little 
attention was that people did not realise that white- 
wash was so useful a reflector as it really was. He 
would suggest that those in doubt about this matter 
should take a sheet: of paper and a looking-glass and 
reflect light from them. By means of the reflected 
light from the paper it would be difficult to cast a 
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shadow, whilst with the looking-glass that could be 
done. For this reason many persons would think 
that the paper did not reflect the light; such, 
however, was not the case ; the paper reflected the 
light from many points, whilst the looking-glass 
concentrated it. As a matter of fact, he would 
state- that clean white blotting-paper reflected 
82 per cent. of the light cast upon it, and it was, 
therefore, better than the use of opal glass. It 
would be a good thing if the proprietors of works 
would consider a little more closely the value of 
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frequently whitewashing their shops, and if they 
made a comparison it would be found that the cost 
of whitewashing was more than warranted by the 
saving in the expense of artificial illumination. 
With regard tothe suggestion of one speaker that 
the reflector used by Mr. Dobson (which was below 
the lamp, it will be remembered) should be made 
of opalescent glass, Mr. Trotter pointed out that 
it had been found that in an ordinary arc lamp with 
the negative carbon at the bottom, a reflector placed 
above was of little use, so very small a part of the 
light being projected upwards. Therefore there 
would not be much light coming through the opal- 
escent glass beneath. 

Professor Kennedy said that he had had the ad- 
vantage of seeing the installation described by Mr. 
Dobson in his paper, and which he had placed in 
his works at Bolton. Since then he had recom- 
mended it in one or two places, and found it the 
very thing that was wanted, and he wondered it 
was not used a great deal more ; for instance, in a 
night-school for drawing at Newcastle there were 
68 to 70 men and boys studying, and there was 
a gaslight for each person. The state of the 
atmosphere could not be very good under these 
circumstances, but probably two arc lamps arranged 
in the manner described by the author would have 
given equal illumination, supposing the ceiling and 
walls to have beea properly whitewashed. The 
great object was to get light from as many points 
as possible, and Mr. Dobson’s reflector did this. 
In regard to the comparison of the volume of light, 
and the criticism to which the author’s figures had 
been subjected, it was to be regretted that the elec- 
tricians had followed the example of mechanical 
engineers in one of their most uncouth barbarisms. 
They had taken a nominal candle-power, as engi- 
neers had a nominal horse-power. The terms 
were misleading, and the comparisons made by 
them were untrustworthy ; they were, indeed, en- 
tirely nominal quantities. In regard to the nominal 
candle-power of the electric arc, he would point 
out that it must be divided instead of multiplied, 
to arrive at a true result for practical illuminating 
purposes ; but the speaker thought candle-power 
was not the crucial point in the present case. Mr. 
Dobson wanted to get an effective illumination for 
the work he had to perform, and if he could get 
this at a reasonable cost by the methods described, 
in a manner superior to any other methods, that 
was the practical result to be aimed at. 

The President, Dr. Anderson, thought that the 
system described by the author was not only effec- 
tive, but it was economical, too. At Woolwich 
Arsenal they had a shed with saw-tooth roof, and 
sometimes when going round the Arsenal at night, he 
thought how much their neighbours ought to be ob- 
liged to them for the large volume of light they gra- 
tuitously distributed into the surrounding ; space but 
though Dr. Anderson might think it a nice thing to 
oblige his neighbours, he was under the impression 
that there was a great deal of waste. The difficulty 
in using the arc lamp in machine shops was the 
shadows that were cast. He had seen the reflected 
system described by the author, which was then in 
operation in a room below, and he had been sur- 
prised to find that he could read a book equally well 
standing in any position, there being practically no 
shadow cast. 

In replying to the discussion, Mr. Dobson said 
that his paper had not any scientific pretensions. 
He had gained experience in a practical and, 
perhaps, rough-and-ready manner, for the purpose 
of lighting his shops to the best advantage, and 
having arrived at what he considered a satisfactory 
conclusion, he thought it a duty, and a very plea- 
sant duty, to give his brother members the benefit 
of his labours. All experiments as to the opal- 
escent shades and glass covers referred to had been 
tried, and had altogether failed. In the first case, 
even clear glass absorbed more light than was 
thought, but that was not the question. In work- 
shops there was always a grest deal of dust flying 
about, and that would get on to the glass in a very 
short time and destroy the iliuminating power of 
the arrangement. One speaker had alluded to lamps 
which would run for 32 and even 64 hours. He 
was acquainted with lamps of this description. 
They had parallel carbons, and were subject to 
flicker as the arc changed. The lamp he described 
had not the same defect when good carbons were 
used, but in any case they lowered the lamps every 
eight hours for the purpose of cleaning. This wasa 
wise economy, as, to get efficiency, it was necessary 
to keep both the reflecting surface and also the 





lamps themselves in good order. He was more 
than pleased to hear what Professor Kennedy had 
said about candle-power. He had attacked this 
subject of illumination from a practical standpoint, 
and in the course of his investigations he had found 
himself altogether unable to grasp the candle-power 
problem. This he had attributed to his own defi- 
ciency of intellectual power, but it was a relief to 
him to learn from so good an authority as Professor 
Kennedy that the obscurity was not in his own 
brain. In regard to that which the gentleman, who 
spoke on behalf of the insurance companies, had 
said, he maintained that it was impossible by any 
method of fair usage to get a spark outside the 
reflector, even if the cotton fly were piled up inside, 
and he would say that the method of illumination 
by electricity was the safest that could be used. In 
the case to which he had made reference, and 
which had been quoted by the speaker, where part 
of the carbon had dropped on the cotton, there 
was a hole in the bottom of the lamp, through 
which the piece of carbon had fallen. In the lamp 
referred to in his paper there was no such hole, 
and if the carbon were to split off and fall, it would 
only fallintothe bottomofthereflector. With regard 
to the police circuit, he was now arranging what 
he called ‘*‘ pilot lights,” which amounted to the 
same thing. The method of working the current 
for the police circuit from the town mains was a 
good one, but in his case they had to use a sub- 
sidiary engine. In reference to the remarks of 
Dr. Anderson, he would say that the saw-tooth 
roof was admirably adapted for reflecting purposes 
if the slanting part were kept well whitewashed, 
and almost as much light would be reflected as if 
the roof were quite flat. In conclusion, Mr. Dobson 
referred to the statement, made in his paper, that 
the figures as to cost were by no means complete, 
but he would be pleased to go further into the 
matter, and would furnish fuller and more accurate 
details for publication in the Transactions. 

At the conclusion of the sitting, members went 
downstairs into one of the rooms of the Institu- 
tion, in which a lamp fitted on the author’s system 
was placed, and were enabled to judge for them- 
selves of the justice of theclaims made with regard 
to the diffusion of light obtained by the system de- 
scribed ; it wasfound impossible to throw a shadow 
of any depth. There can be no doubt as to the 
great boon such a system of lighting would be, not 
only in workshops, but in drawing offices, libraries, 
&c. Many will doubtless remember the installa- 
tion of arc lamps (one of the earliest) in the 
reading-room of the British Museum ; although 
the illumination was of the greatest brilliancy, 
it was all but impossible to read, owing to the 
contrast between light and shade. In the full 
glare of a lamp it was like trying to read in bright 
sunlight, whilst if an attempt were made to shade 
the book at all, the contrast of the surrounding 
light was so great that the print became practically 
illegible. This, perhaps, was an extreme case ; the 
illumination of the room at the Institution of Civil 
Engineers being at the other end of the scale, and it 
would be difficult to imagine anything more perfect 
than the latter. Doubtless there was economically 
an excess of light for the size of the apartment, but 
the point was made fully manifest that whatever 
light there might be would be admirably distributed. 
Some photographs handed round at the meeting 
illustrated this point to an equal degree. They 
represent ten seconds’ exposure, and in the parts 
beneath lathes and other machine tools the detail 
was quite upparent, whereas if the ordinary direct 
lighting had been used there would have been 
nothing but black shadow. Mr. Dobson’s paper 
was an admirable contribution, and the vote of 
thanks that was passed at the conclusion of the 
sitting was of a more than ordinarily cordial 
nature. 

(To be continued.) 





THE BRITISH ASSOOIATION. 
(Continued from page 506.) 
Tools AND ORNAMENTS OF COPPER AND OTHER 
MeraLts FROM Eayrr AND PALESTINE. 

Dr. Guapstone, F.R.S., presented this very 
important paper to both the Chemical and the 
Anthropological Sections, and there can be no 
doubt that the latter was the more competent body 
to deal with the matter. Dr. Flinders Petrie and 
Mr. Buss have placed at Dr. Giadstone’s disposal 
some tools and ornaments, mostly very small 
objects, for chemical analysis. They came from 





Egypt, and from the famous mound of Lachish in 
Syria, where the Israelites destroyed the ancient 
town or towns of the Ammonites, and over the 
ruins built their town, which was finally besieged 
and destroyed by Sennacherib. The ornaments 
from the bottom of the mound are essentially 
copper ; then come bronze objects, specially arrow- 
heads; finally iron implements, of Israelitish period 
probably. The copper implements have a strangely 
red colour, which Dr. Gladstone found to be due 
to admixture of cuprous oxide; a chisel, of about 
1500 B.c., contained 73.6 per cent. of copper and 
24.0 per cent. of this oxide, the specific gravity 
being only 6.6, against 8.9 pure copper. This 
cuprous oxide hardens the copper; but even such 
a material would scarcely be hard enough to 
cut granite and basalt. The admixture, which is 
observed in almost every specimen, may be 
accidental or intentional, produced by overpoling. 
Dr. Gladstone and Mr. Hibbert are investigating 
the influence of this cuprous oxide. The Egyptian 
coppers go back to the fourth and fifth dynasties, 
that is, as far as our historical knowledge. We 
have it on record that the copper mines of the Sinai 
peninsula were conquered by the Egyptians, and 
worked by them for many centuries. Some tools 
of 3500 B.c. contain 10 per cent. of tin. A basket 
of tools, fortunately forgotten at Kahun about 
1200 3B.c., shows copper alloyed with arsenic and 
antimony. The real bronze period begins later. 
We hesitate to assume that the Egyptians reduced 
both copper and tin to produce what the Bible calls 
brass, that is, bronze. But Dr. Gladstone has a 
small ring of tin, evidently reduced from blende ; 
in fact, there are a good many tin objects that we 
can assign to about 1400 B.c. Lead, a wire of 
very pure lead, has been found at Lachish, where 
also silver ornaments—a bracelet, &c.—occur, with 
6.5 per cent. of copper, a little gold, and nearly 
2 per cent. of silver chloride. The lead bronze 
statuettes from the same locality, as from else- 
where, clearly belong to later Greek and Roman 
periods. Such lead bronzes, of the coveted greenish 
hue, deteriorate quickly. Beads of antimony have 
also been discovered at Lachish, whilst we Euro- 
peans fancy that metallic antimony was unknown 
before the days of Basilius Valentinus, a monk who 
lived near Erfurt about 1460. The paper suggests 
many important considerations. That there was, 
in many countries, a copper age before the bronze 
age, is evident. It would be best, perhaps, to dis- 
card the ‘‘stone, bronze, and iron ages ”’ of civilisa- 
tion altogether. Those ages have nothing to do 
with dates, nor can they form a gauge for the 
civilisation attained. Dr. Munro, president of the 
Anthropological Section H, pointed out that a 
copper age can be proved for North America 
—where it may still be said to exist—Hungary, 
Ireland, and other countries; Professor Hilde- 
brand, of Stockholm, finds proofs of it all over 
Scandinavia. But that copper age is probably only 
a phase of the neolithic or stone age, as Sir John 
Evans and Professor Boyd Dawkins remarked, 
The Indians of North America treated and utilised 
the native copper of Lake Superior like stones ; it 
was not subjected to metallurgical processes. Sir 
Henry Roscoe, M.P., asked in Section B, why an 
iron age did not precede. That may not be so ex- 
traordinary ; the ordinary iron ores bear not a 
trace of metallic appearance. The Egyptians did 
know iron, and used it to a certain extent. The 
very name of the metal, however, Professor Sayce, 
the great Egyptologist, remarked, indicates that 
its meteoric origin was recognised. The Egyptians 
called iron ba-n-pe, the Babylonians, an-bar ; 
both names mean ‘‘ heavenly metal.’’ How the 
Egyptians were able to work their granite marvels 
with copper and bronze tools, is a mystery. Pro- 
fessor Sayce possesses a bronze chisel, or wedge, of 
the sixth dynasty period ; the one end is flattened 
out, hammered, perhaps, in some way ; the other 
sharp and hard and a little jagged. According to 
Mr. Sayce, the Egyptians of the eighteenth dynasty 
did know tin. But neither the Egyptian nor 
the Assyrian language contains a word that can be 
identified with tin, whilst most metals, even anti- 
mony, and, as just mentioned, iron, had their 
names. As to the origin of tin, the claims of Great 
Britain were of course put forth, by Mr. H. Stopes. 
Dr. Gladstone’s view that there are, or were, tin 
mines somewhere in Abyssinia, sounds much more 
feasible ; in any case, we need only go to Asia 
Minor to find tin, Mr. Thomas Turner, of Mason 
College, Birmingham, gave in Section B some very 
interesting notes about the history of iron and 
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bronze. The British Museum possesses an iron axe- 
head of 1370 B.c., the oldest authenticated iron 
implement known, but a piece of iron was found in 
an air passage of the Great Pyramid, which may 
have been there since 3700 8.c. A bronze cylinder 
of 3223 8c. is the oldest bronze in the British 
Museum. The Chinese still harden copper with 
iron, as the Hindoos used to do. 


Native Iron ManuracturRE IN BENGAL. 

This paper, by Messrs. Harris and Th. Turner, 
is also of somewhat historical character. It deals 
with the past and the present, and, inasmuch as the 
main paper was reserved for the Iron and Steel 
Institute, with the future. Mr. Harris has studied 
the native iron industry in Bengal, where they 
employ furnaces and hand - blowing apparatus 
similar to those which Dr. Percy illustrated in his 
‘* Metallurgy.” The furnace is made of clay from the 
white ant hills; in these, weathered magnetite is 
reduced by means of charcoal without a flux. 
These furnaces were also known to the Egyptians 
of the sixth century. Mr. Turner exhibited several 
remarkably fine specimens : an iron purer, perhaps, 
than England can supply, with 99.95 per cent. of 
iron and .015 of phosphorus. The primitive plant 
can turn out a bloom of 3 cwt. in less than three 
hours. The hot bloom is cut, hammered, reheated, 
and hammered again. 


INTERNATIONAL STANDARDS FOR THE ANALYSIS OF 
IRon AND STEEL. 


Mr. Thomas Turner is the secretary of this com- 
mittee, and author of this fifth report. The work 
of the British members was completed last year 
already. The American members are, however, 
scattered over so vast a territory that the final 
meeting had not taken place yet. Professor Langley 
has sent an advance report of the analyses, which 
was to be revised at Chicago. We append the mean 
results of the analyses of the American Committee 
(I.) and the British Committee (II.) 


E. 
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| No.1. | No. 2. | No. 3. | No. 4. 











Standard. 
Carbon... « «| 1.440 | 80 | 454 | .190 
Silicon ve oe oe e-| 270 -202 | .152 .015 
Sulphur .. oe oe --| .004 -004 | .004 -038 
Phosphorus ee oe -.| 016 .010 -015 -088 
Manganese aa wa «| «254 124 140 -098 
i 
IL 
Standard. No.1. | No. 2. | No. 3. | No. 4. 
Carbon... «- we we 1.414 | 816 | 1476 | .152 
Silicon oo ee ee eof caae | oR | WAGE -008 
Sulphur, not more than -- 006 | .007 .008 .039 
Phosphorus “6 --| O18 {| .014 | .021 -078 
Manganese Ga re «| «259 | -141) | £145 .130 





The final reports from Sweden were not yet at 
hand either. According to a communication by 
Professor Akerman, there is very good agreement 
with the British analyses. Standard 5 has been 
hermetically sealed up in glass tubes, like the 
other four standards. The analysis has, however, 
been postponed until the method of analysis is 
finally settled by the various committees. 

As reports of this kind are not discussed, Dr. 
Rideal and Dr. Gladstone thanked the committee 
for the great trouble they take in this most impor- 
tant work. 

NirriweE oF Tron. 

Mr. G. J. Fowler, of Manchester, confirmed Mr. 
Stahlschmidt’s research on iron nitride. Iron is 
reduced from the hydrate by means of hydrogen, 
and heated a little above the melting point of lead 
in acurrent of ammoniagas. The air has to be care- 
fully excluded all the time. The resulting product 
is a grey powder, less bluish than iron reduced 
from the hydrate, gritty and slightly magnetic. 
For analysis it is dissolved in hydrochloric acid, 
evaporated with platinum chloride, and _ the 
ammonium-platinum chloride is weighed. The 
percentage of nitrogen depends upon the length of 
exposure to ammonia, but does not rise above 
11.1 per cent. There is therefore only one iron 
nitride. The sulstance may be obtained also, but 
less pure, by heating iron amalgam or ferrous 
chloride or bromide in ammonia. 


Cyano-Nitripe OF TITANIUM IN FERRO- 
MANGANESE, 
_This paper, by Mr. T. W. Hogg, treats of a 
similar compound, but has a much wider interest. 
It shows that ferro-manganese is simply swarming 











with tiny crystals of cyano-nitride of titanium and 
other titanium compounds, and that such mites can 
be analysed, collected, and counted, or at least esti- 
mated. The method of procedure is in itself 
interesting. Titanium has long been known to be 
present in many pig irons and in certain blast fur- 
nace alloys. Mr. Hogg has experimented with 
ferro-manganese from England and Wales. In all 
cases except one—this being an iron with only 11 
per cent. of manganese, the others containing 60, 70, 
80, and more per cent.—he found crystals in abun- 
dance. Fifty grammes of the metal are dissolved, 
under constant cooling, in dilute nitric acid of 1.2 
specific gravity ; after settling, the sediment con- 
tains nitro-carbons and titanium compounds ; it is 
filtered off, as only the larger crystals separate 
spontaneously, dried, rubbed in a mortar, and 
poured into a large porcelain basin for elutriation, 
which was accomplished under rocking, settling, 
and by sucking off the water by means of a pipette. 
The crystals, copper-coloured or of golden hue, can 
finally be taken up with a moist brush. On the 
microscopic glass they look like a thin patch of gold 
paint. The crystals are very beautiful, cubic and 
octahedric forms prevailing, curiously combined 
often to a sort of star equally developed along 
the three axes, and resembling, owing to _per- 
spective, an icosahedron. They contain a little 
iron and may be magnetic—sufliciently so to pick 
them up—owing to this fact. Boiling with 
hydrochloric acid does not remove all the iron. 
The crystals are about ;g55 in. in diameter, 
some several thousandths, the great number con- 
siderably less. One milligramme was spread out 
upon a stage micrometer, and the individuals were 
counted. There would be about 500,000 crystals 
in a cubic inch of ferro-manganese, perhaps fewer, 
often twice and three times as many. This number 
was checked by weight test, the whole collection 
weighing about .04 gramme. The percentage of 
titanium in ferro-manganese varied between .03 and 
.07 per cent. Our knowledge of the structure of 
iron is yet so imperfect that communications of this 
type deserve the greatest attention. 


FLUORINE, 


The ‘‘ Demonstration of the Preparation and 
Properties of Fluorine by Moissan’s Method,” by 
Mr. Moissan’s assistant, Dr. Meslans, was the 
popular event of the proceedings. Some years ago 
Mr. Moissan isolated fluorine, which so far had 
baffled all attempts at separation, and in a measure 
remained a hypothetical element. Dr. Thorpe, of 
South Kensington, failed in the repetition of these 
experiments, which were doubted by some chemists. 
At the request of Professor Emerson Reynolds, 
Mr. Moissan, regretting his inability to come 
himself, sent over his assistant with the full plant, 
which was exhibited. Mr. Meslans contented him- 
self with demonstrating, making brief remarks in 
French, and converted all doubters, if any were 
present, into enthusiastic believers. Fluor-spar is 
decomposed in a platinum retort by means of sul- 
phuric acid, and the anhydrous hydrofluoric acid, 
dried and purified, brought into a (J-tube for electro- 
lytical decomposition. The vessels and tubes are 
of platinum, the stoppers of fluor-spar. The 
hydrofluoric acid is an insulator, and resisted 
all electrolytical attacks until Frémy suggested 
the addition of a fifth of fluoride of potas- 
sium, The U-tube stood in a cooling vessel of 
about a quart capacity, containing condensed 
methyl chloride, which reduces the temperature to 
-—23 deg. Cent. As soon asthe current of 70 volts 
and 25 ampéres was turned on, minor explosions 
were heard, and fumes began to issue from the fine 
platinum tube through which the fluorine was to 
escape into the air. It did so; and, although it 
did not appear so vicious as it has been described, 
soon set the crowded audience coughing and long- 
ing for fresh air. Nobody was any the worse for it, 
however. As the fluorine at once decomposes, with 
the moisture in the air, into hydrofluoric acid and 
ozone, these two substances were practically what 
was smelt and felt ; ammonia was passed round 
instead of eau deCologne. The experiment had to 
be temporarily interrupted after some minutes, as 
the stock of methyl chloride gave out ; Mr. Meslans 
had been experimenting the day previous. The 
low temperature is necessary on account of the 
high volatility of the hydrofluoric acid. As, 
however, some of the potassium salt, carried over 
by the violence of the reaction, stops up the dis- 
charge tube, which is the size of a clay pipe stem, 
Dr. Meslans was constantly applying his Bunsen 





to heat the tube. Iodine at once combined with 
the fluorine under explosion ; sulphur burned with 
its well-known blue flame ; phosphorus as in oxy- 
gen ; silicon and boron glowed like burning coal ; car- 
bon itself would not catch fire. It does so under 
roper conditions. On the motion of Sir Henry 
scoe, the thanks of the Association were con- 
veyed to Mr. Moissan by wire. Dr. Thorpe said 
that Mr. Moissan had been kind enough to examine 
his apparatus, which he had sent over to Paris ; but 
that he, however, had not been able yet to repeat the 
experiment. On the request of the President, he 
gave a summary of the properties of the now fairly 
settled refractory element. It attacks everything 
—even the platinum-iridium electrodes. As to its 
appearance, even Moissan can hardly speak, as it 
cannot be brought into transparent vessels, and 
fumes so badly. it seems to be a greenish-yellowish 
gas, like chlorine. Its atomic weight Moissan has 
determined by filling two exactly equal platinum jars 
with nitrogen, and replacing in the one the nitro- 
gen by fluorine; since the atomic weights of 
nitrogen (14) and fluorine (19) do not differ much, 
however, this determination is not very reliable. 
Mr. Meslans also exhibited one of Moissan’s latest 
products, uranium carbide obtained in his elec- 
trical furnace. Thisis a dull blackish mass, which, 
when shaken in the stoppered bottle, sparks most 
energetically ; the carbide, or its combustion pro- 
duct, has a peculiar smell. 


Hatorps ; Licht AND THE HypRAcIps 
oF HALocEns. 


Dr. A. Richardson, of Clifton, reported that the 
time of exposure necessary to start the decomposi- 
tion of gaseous hydrogen chloride, or of aqueous 
solutions of the acid under the influence of light 
in the presence of oxygen, varies considerably. 
The nature of the glass and the time of contact 
between glass and acid is of influence. 


PENDULUM ACTINOMETER. 


Dr. Richardson and Mr. Quick exhibited a 
modified form of Bunsen and Roscoe’s pendulum 
actinometer. The apparatus exposes a strip of 
sensitised paper to the light for comparative tests 
with standard strips ; a clockwork opens a shutter 
periodically. After describing this actinometer, 
Dr. Richardson showed a much-contested experi- 
ment about which the section did not come to any 
agreement, though Sir Henry Roscoe granted that 
Dr. Richardson had succeeded where he had failed. 
Tubes filled with chlorine and bromine, shut off by 
mercury and sulphuric acid gas, are illuminated by 
magnesium light, when there is an immediate ex- 
pansion—due, says Dr. Richardson, to actinic rays, 
or, as asserted by Professor Dixon and others, to 
heat rays simply afterall. The only way of settling 
the knotty point will be by continued, most careful 
experiments, which Dr. Richardson is ready to 
conduct. 


THE IopINE VALUE OF SUNLIGHT IN THE 
HieuH Atps, 


During the winter months, which, owing to 
weak health, Dr. Rideal had to spend in the Enga- 
dine, he conducted a series of observations on the 
iodine value of the Alpine air, carefully following 
the instructions laid down by the Air Analysis 
Committee of Manchester. St. Moritz, where he 
stayed, is 7000 ft. above sea level, enjoys a clear, 
remarkably dry atmosphere, but is not particularly 
appropriate for such tests, as it is hemmed in so that 
Manchester, with its day of 8.3 hours in January, 
should get almost half as much again of daylight as 
this Alpine resort. The iodine average for the 
nineteen brightest days in January was 9.34 milli- 
grammes of iodine per hour per 100 cubic centi- 
metres, the maximum and minimum being 13.5 and 
5.7. The daily average in Manchester is 4.5, that 
is, equivalent to half an hour at St. Meritz. Very 
few observations of this kind are extant. Dr, 
Rideal is no doubt correct in ascribing a good deal 
of the hygienic value of these mountain health 
resorts to the comparatively large amount of sun- 
light upon which one may count there. 


Action or Licht upon Dyep Cotours. 


This committee, of which Professor Hummel is 
secretary, has undertaken a very laborious and 
tedious task, to determine by experiment the re- 
lative fastness to light of patterns of silk, cotton, 
and wool, dyed with 2 percent. of the artificial 
commercial colouring matters, and to the same 
depth with natural colouring matters. They were 
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exposed in the country at Adel, 5 miles north of 
Leeds, in Mr. James A. Hirst’s garden, the patterns 
being planed on deel ‘boards, ‘aovere® with white EMBOSSING PRESS AT THE COLUMBIAN EXPOSITION. 
calico, and fixed vertically in glazed wooden cases, CONSTRUCTED BY THE E. W. BLISS COMPANY, BROOKLYN, N.Y. 
the air, after being filtered through cotton wool, 


circulating freely. Every pattern was divided into (For Description, see Page 536.) 
six pieces. One of these was protected, the others ed 

exposed for different periods. The shortest g 
‘* fading” period was about three weeks, May and 
June, 1892; at the end of the first period the 
standards were removed and new standards again 
exposed with the piece until fading to the same 
extent had resulted. The fourth and fifth series 
were exposed for a length of two or three fading 
periods, so that the fifth set might have an expo- 
sure of one year. This method was adopted in 
order to be able to expose in different years, as it is 
impossible to deal with a whole set simultaneously. 
The report, a pamphlet of eight pages, contains 
already a great deal of interest. The colours are 
numbered according to the ‘‘ Tabellarische Ueber- 
sicht der Kiinstlichen Organischen Farbstoffe,”’ 
by Schultz and Julius. The eosins and allied 
colours are the most fugitive ; the methoxy group 
increases the fastness of the paler tint surviving 
after a few weeks. All basic reds, including ma- 
gentas, are fugitive, ; the azo reds, and, more still, 
the secondary diazo compounds, are fast. Madder, 
cochineal, kermes, alitarin, and some chromotropes, 
2R and 2B, belong to the exceedingly limited 
number of very fast reds ; the Congo reds have not 
been tried yet. 








(To be continued.) 





THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CorRESPONDENDT. ) 
(Continued from page 474.) 

‘* Tue Vibration of Steamers,” by Otto Schlick, 
of Hamburg, was the next paper. He said it was 
a phenomenon of which formerly but little notice 
had been taken. The writer wishes to differ right 
here. Evidently the author is a good sailor, or he 
would have been compelled to notice it, and to 
prove by demonstration that he had noticed it. 

The most important forces are: The thrust of 
the propeller in driving the vessel forward ; the 
twisting couple exerted by the engines ; the twist- 
ing couple of the propeller ; the centrifugal force 
of the rotating masses, if the centre of gravity is 
not in the line of axis ; the inertia of the recipro- 
cating parts, especially the piston, the piston-rod, 
and connecting-rod. Of all the forces mentioned, 
the last is of greatest importance in causing 
vibrations. 

The time of a complete vibration depends : 

1. On the mass of the parts of a ship which alter 
their location in the change of form. 

2. On the intensity of the force with which the 
body of the ship tends to resume its original form, 
i.e., on the elasticity. : ; L i 

He then considered the vibrations extending over i 
the entire hull, and divided them thus : : ‘ | Hi 

1, Those undulations which produce a vertical Hi 
stress in the central longitudinal plane. 

2. Those which correspond to a torsional stress 
of the longitudinal axis, whereby the planes of the 
individual frames have a ‘‘rolling”’ motion im- 
parted to them. 

The author illustrated the effect of these vibra- 
tions by means of diagrams. He described an 
arrangement invented by him for measuring vertical 
vibrations, and detailed, in conclusion, a number 
of experiments he had made with the German gun- 
boat Meteor. He also stated that the period of 
vibrations could be intluenced by a careful distribu- 
tion of the weights on board, and further, in twin- 
screw ships, by the ratio of the number of revolu- 
tions of the engines. If these could be made the 
same, and the piston of one engine be made to move 
in a direction opposite to that of t..e other, the vibra- 
tions would almost disappear. He considered fur- 
ther experiments were necessary to determine the 
most practicable number of revolutions of the 
engines, having the question of vibrations in view. 
This paper received much discussion, and in the 
course of it Dr. Elgar stated that when the length 
of a ship was more than twelve times her depth, 
there was sure to be much vibration. This paper 
received a most thorough discussion at the hands of 
the various experts, and its distinguished author 
received many compliments from all present for the 
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STEAM STEERING GEAR OF THE ROYAL MAIL STEAMER “NILE.” 
BY MESSRS. NAPIER BROTHERS, LIMITED, GLASGOW. 


CONSTRUCTED 


we i 
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able and exhaustive manner in which he presented 
it. 

‘*Welded Seams in Plates” was presented by 
Mr. Warren E. Hill, the vice-president of the 
Continental Iron Works of New York. This gentile- 
man is one of the foremost in his profession, and 
his works are among the best in the country. The 
first monitor was from their place, and Mr. Rowland, 
the president, has been honoured time and again 
by the various societies of which he is a member. 
Mr. Hill’s paper was full of interest, and received 
marked attention, as it deserved to. 

The paper commenced with a description of plate- 
welding as practised twenty-five years ago, in which 
a V-shaped piece was interposed between the sides, 
and plates by this methed withstood tests of 450 lb. 
to thesquare inch. Reservoirs to store carbolic acid 
gas so welded withstood 1800 lb. Mr. Hill then 
continued as follows : 

‘*The best plate-welding work known to the 
writer is done by a machine of the combined roller 
and hydraulic type, embodying an unyielding 
anvil roller which is on one side of the seam, and 
a movable roller which is applied to the other 
side, and which is pressed to its work by hydraulic 
power of unvarying pressure. 

‘*This machine consists of two vertically arranged 
stakes or levers strongly secured together at their 
base, one of which supports at its upper end the 
stationary inside anvil roll, the face of which is 
convexed to the circle of the cylinder to be worked ; 
and this stake also serves as the guide of a cylinder- 
carrying table that is vertically operated by hy- 
draulic power. The other or outer stake carries at 
its upper end, and opposite the anvil roll, a laterally 
working slide block, in which is mounted the outer 
or movable roll, which has its face concaved to the 
circle of the cylinder to be welded, and is in the 
axial plane of the anvil roller. The heating fur- 
naces are mounted on top of the stakes just above 
the welding rolls, the outer furnace being adjustable 
to and from the other, both being in the same 
working plane. 

‘* The cylinder to be welded is lifted over the inner 
stake and properly clamped at its lower end to the 
table, the seam parts being in the vertical line 








(For Description, see Page 537.) 


between the furnaces and welding rolls. The gas 
furnaces are now turned on to heat that portion of 
the seam located between them, and utilising an 
essential advantage in the use of gas furnaces, an 
intense jet is directed upon the scarfed edges to 
bring them to proper welding temperature, while a 
diffusive flame is applied to the parts adjacent to 
the edges, in order that the heat may properly 
graduate to the cold parts, so as to prevent any 
injury to the structure of the metal, as would 
occur by a too distinct line between the heated 
edges and the cold parts. Having brought the 
scarfed edges to the desired temperature, the 
outer welding roll is moved under suitable pressure 
to contact with the seam or cylinder, which is 
forced against the anvil roll ; the cylinder table is 
then reciprocated vertically, and the heated parts 
passed between the rolls two or three times, and a 
weld completed of 6in. to 8 in. in length. The 
welding roll is then released from contact, the 
cylinder moved so that the portion of the scarf or 
seam next the weld is brought between the fur- 
naces for heating, and so on, until the seam is 
finished. With such apparatus a weld is produced 
that has been subjected in every part to an equally 
distributed pressure. 

‘* A great number of welded boilers of various 
sizes, known as ‘ digesters,’ and used for reduc- 
ing wood to pulp for the manufacture of paper, 
have been made at these works, and are now suc- 
cessfully operated. Many of them are 7 ft. in internal 
diameter and 30 ft. all over in length. The limit 
of width and length in which steel plates can be 
made at the plate-rolling mills necessitates making 
these vessels from several pieces. In describing 
these boilers, the welds in the circumferential 
seams are known by the shop technically as ‘ cross 
welds.’ These boilers in the cylindrical parts are 
made up of three courses, the plates being } in. 
thick. The heads are 2 in. thick, ‘bumped’ in a 
hydraulic press toa depth of 15 in., and are flanged 
6 in. deep on the periphery. Before rolling the 
plates to form the cylindrical portion of the 
digester, they are bevelled in a planer, thus form- 
ing the scarfs. The heads when flanged are 
bevelled on a table lathe or boring mill. After 








welding the cylinders in the vertical welding 
machine before described, they are clamped to- 
gether and the cross weld made by hand. These 
digesters when in use at the paper-mills are set 
vertically, and have heavy rings welded in the top 
head to form the hole through which the wood is 
passed to the interior of the boiler, and the lower 
heads also have rings welded in to form an outlet 


for the pulp after treatment. The operation of . 


producing the pulp is carried on for about four 
hours, during which time the pressure maintained 
is 125 1b. to the inch. Of course, while blowing 
out the product and refilling the boiler with wood 
chips the temperature is greatly reduced. These 
repeated operations cause great strains on the 
vessels by the action of expansion and contraction, 
which would soon cause a riveted boiler to leak at 
the rivets and caulking. These boilers, after the 
completion of welding, are annealed in a proper 
annealing furnace, and afterward are subjected to 
a hydraulic pressure of 190 lb. to the square inch.” 

The author then described the process of making 
corrugated furnaces. ‘‘The plate from which a fur- 
nace is made is scarfed at its edges, then rolled and 
welded into a cylinder whose diameter is equal to 
the mean diameter of the furnace after corrugating. 
The welded cylinder is then put in a vertical gas 
furnace, and submitted to an even heat, from 
which it is transferred to a vertical corrugating 
machine, the corrugating spools of the outer roll of 
which mesh with, and are fed horizontally into, those 
of the inner corrugating roll. After the cylinder 
has been submitted to the action of these rolls for 
two or three minutes, the corrugations in the 
cylinder are completely formed, and, by the law 
governing the flow of metals, the corrugations, not- 
withstanding the apparent stretching and upsetting 
of the metal, have an even thickness. After thus 
corrugating the plain cylinder, the circumference of 
the outer corrugations is 4g in. greater than was 
that of the plain cylinder, while the inner corruga- 
tions are of a circumference correspondingly less ; 
in other words, the material has been stretched 
outwardly this distance and compressed or upset 
the same distance inwardly, making a total range 
of elongation and compression of 9}in. During 
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such operation of corrugating, the weld is severely 
worked and tested—in fact, by such a test as a 
smith would put to the weld in a bar by bending it 
backward and forward to test its perfection. Al- 
though these furnaces are all, after completion, 
subjected to an internal hydrostatic pressure test of 
250 lb. to the square inch, not one in fifty ever 
shows a pinhole.” 

The author presented a table of tests made in 
October, 1891, by the Fairbanks Company, showing 
that, although subjected to tension 56,000 lb. to 
57,000 lb., no piece broke at the weld, the elastic 
limit being from 36,000 lb. to 39,000 lb. He stated 
that the limit of the diameter of an iron pipe was 
for many years 12 in., but now the Continental 
Iron Works frequently made boilers and other 
vessels 7 ft. or 8 ft. in diameter and 30 ft. to 33 ft. 
in length, and that the only limits were the ability 
of the railways to transport, the size of the appa- 
ratus producing the weld, and the ovens in which 
the vessels were annealed. He closed with the 
prediction that before long all the boiler shells in 
ocean steamers would be made by this process, and 
riveting dispensed with. 

Following this came ‘‘ The Screw Propeller,” by 
8. W. Barnaby. This dealt exclusively with the 
investigations made in England, and laid duwn the 
following conditions : 

1. Each screw must be tried at a number of slip 
ratios. 

2. The velocity of feed must be capable of accu- 
rate measurement. 

3. The power expended in driving the screw must 
be measured, and it must be the power given out 
by the shaft, and not complicated with engine fric- 
tion, which is an unknown quantity. 

He then discussed various forms of screws and 
under varied circumstances, drawing in conclusion 
the following results : 

‘* (a) That there is a definite amount of real slip 
at which, and at which only, maximum efficiency can 
be obtained with a screw of any given type, and 
that this amount varies with the pitch ratio. The 
slip ratio proper to a given ratio of pitch to diameter 
has been discovered and tabulated for a screw of a 
standard type. 

‘*’b) That screws of large pitch ratio, besides 
being less efficient in themselves, add to the resist- 
ance of the hull by an amount bearing some propor- 
tion to their distance from it, and to the amount 
of rotation left in the race. 

**(c) That the best pitch ratio lies probably be- 
tween 1.1 and 1.5. 

‘*(d) That the fuller the lines of the vessel, the 
less the pitch ratio should be. 

*¢ (e) That coarse-pitched screws should be placed 
further from the stern than fine-pitched ones. 

**(f) That apparent negative slip is a natural 
result of abnormal proportions of propellers ; that it 
can probably be produced in any vessel by a suitable 
selection of diameter, pitch, and revolutions, but 
will always be accompanied by waste of power. 
That it is brought about by two conditions in com- 
bination, neither of which would be sufficient of 
itself to produce it : first, the existence of a fric- 
tional wake ; second, the fact that a screw blade 
dismisses the water at a higher speed than its own 
as measured by pitch and revolutions; that, in 
short, the slip of the water is greater than the slip 
of the screw, so that there may be sufficient real 
slip in the race to enable its backward momentum 
to be equated to the forward momentum of the 
vessel, and yet the apparent slip of the screw may 
have a negative value. 

**(g) That three blades are to be preferred for 
high-speed vessels, but, when the diameter is 
unduly restricted, four, or even more, may be 
advantageously employed. 

**(h) That an efficient form of blade is an ellipse 
having a minor axis equal to four-tenths the major 
axis, 

‘*(i) That the pitch of wide-bladed screws should 
increase from forward to aft, but a uniform pitch 
gives satisfactory results when the blades are 
narrow, and that the amount of the pitch variation 
should be a function of the width of the blade. 

‘*(j) That a considerable inclination of screw shaft 
produces vibration, and that with right-handed twin 
screws turning outwards, if the shafts are inclined 
at all, it should be upwards and outwards from the 
propellers.” 

He gave in an appendix various examples for 
finding diameter, pitch, number of revolutions, 
and other matters in screws. 

This paper was ably discussed by Messrs. McFar- 





land and Kafer, Colonel Stevens, Messrs. James 
Howden of Glasgow, H. B. Roelker, and Dr. Elgar. 
This paper is certainly one of the most valuable 
that has been presented to the Congress, and con- 
tains, in short space, the practical rules which have 
been deduced from the extended experiments of 
Isherwood, Froude, Thornycroft, Yarrow, and 
others. 

‘*The Resistance of Ships,” by Professor 
Riehn, of Hanover, Germany, was a_ subject 
bristling with mathematics, but containing much 
valuable and interesting matter and information. 
The general opinion was that, as the paper had, 
unfortunately, been circulated but very recently in 
advance, a very valuable discussion could not be 
expected, and therefore none was made. 

The next two papers may be considered together; 
they were : 

‘* Rules for Boiler Construction of Various 
Governments and Registration Societies,” written 
by Nelson Foley, the manager of the Hawthorn- 
Cuppy Company of Naples, Italy, and the ‘‘Go- 
vernment Inspection of Merchant Vessels and the 
Influence thereon of Registration Societies,” by E. 
Platt Stratton, chief engineer-surveyor to the 
Record of American and Foreign Shipping. These 
two papers are of entirely different character, that 
of Mr. Foley being strictly technical, and discuss- 
ing the various rules for strength. It is a most 
valuable paper, and will be of the greatest 
value to marine engineers in the designing of 
boilers. Mr. Stratton’s paper was less technical, 
but brought out an animated discussion, which was 
participated in by some fifteen or twenty of the 
gentlemen present. The fact was pretty thoroughly 
established that there is great dissatisfaction with 
the rules of the steamboat inspection service in this 
country, largely on account of the fact that they 
are not sufficieutly elastic to provide for progress in 
marine engineering andshipbuilding. The form of 
test-piece for boiler material was pretty well dis- 
cussed, and the present form condemned. The 
question of the factor of safety for steam boilers 
was also discussed, and several eminent gentlemen 
expressed the idea that the proposition in the Frye 
Bill, of about a year ago, to have a factor of 5, was 
not desirable, as a lower factor would be entirely 
satisfactory. This idea, however, was combated 
very strongly by other gentlemen who had given 
the matter great attention. 

A very interesting paper succeeded the fore- 
going, entitled: ‘‘ Auxiliary Machinery of Naval 
Vessels,” by Geo. W. Dickie, manager of the 
Union Iron Works of San Francisco, from which 
works the United States Government has just 
received five additions to the warships. He clas- 
sified the subject under two heads : 

‘ First, those that perform duties dependent upon 
the running of the main engines, and which have 
become detached machines, through a process of 
evolution in design to meet some of the difficulties 
of higher pressures and higher speed. 

‘* Under the second head we would place all the 
auxiliaries whose functions are in no way depen- 
dent on the operation of the main propelling 
engines.” 

Under the first head he considered condensers, 
air pumps, circulating pumps, auxiliary condensers, 
and the feed system. Under the head of auxiliaries 
not dependent on the running of the main engines, he 
considered the drainage system, fire service, and the 
blower engines. He then considered the auxiliaries 
not driven by steam, and recommended hydraulic 
pressure, obtained from Pelton water - wheels, 
operated by jets of water at. 600 1b. pressure per 
square inch, for operating the turrets, the blower 
engines, the reversing gear, dynamos, anchor gear, 
windlass, winches, boat cranes, capstans, and steer- 
ing gear. He next dealt with the hydraulic power 
necessary for this, and fixed it at two sets of pump- 
ing engines delivering 386 cubic feet of water per 
minute, and concluded this admirable paper as 
follows : 

“To sum up, what have we gained by this 
method of converting the steam into water pressure, 
and distributing it to the various auxiliaries 
throughout the vessel ? 

‘*We have concentrated the production of this 
power, placed it in a central position directly under 
the care and supervision of the engineer officers. 

‘*In the central compartment would also be 
placed the auxiliary condenser with its circulating 
and air pump, where it would condense the steam 
from the engines operating the hydraulic pumps. 

‘““There being no auxiliary steam engines 





scattered throughout the ship, the auxiliary steam 
and exhaust pipes would all be dispensed with. 

‘The converting of the water pressure into 
mechanical] motion being accomplished almost with- 
out mechanism, no skilled attention is required at 
any of them. 

‘*The flooding of any compartment would not 
affect the transmitting of power through the floojed 
compartment. 

‘* Repair would bé reduced to a fraction of what 
it now is. 

‘* Less lubricating material would be required. 

‘* Auxiliary steam engines that work inter- 
mittently use a good deal of cylinder lubrication, 
which is carried to the auxiliary condenser, and 
must either be filtered out or get into the boilers. 

‘* The saving of weight, on a very moderate esti- 
mate, would be 69,850 lb. 

‘* But most important of all is the fact that the 
action of the water on the wheels we propose to 
use is absolutely certain, and never fails, while the 
absence of reciprocating parts renders a breakdown 
hardly within the possibilities. 

‘* What we propose, while new on board war- 
ships, has been developed through a long series of 
exhaustive experiments into a very extended use 
in the Pacific coast States, where the principles in- 
volved are thoroughly understood, and where the 
results to be obtained are matters of fact and not 
of experiment. 

‘*When we consider the ponderous machines 
hitherto used for converting the power in high- 
pressure water into mechanical movements, it is 
not surprising that it is a revelation to many well- 
informed engineers, and that they find it difficult 
to comprehend the marvellous results obtained 
from mechanism so simple as compared with the 
older method.” 

This paper was accompanied by a full set of 
illustrations, and received marked and thoughtful 
attention and discussion. 

(To be continued.) 





BOILER-END TURNING, BORING, AND 
DRILLING MACHINE. 

Tue illustration on page 531 represents a special 
tool constructed by Messrs. Rushworth and Co., 
Sowerby Bridge, for Messrs. Davey, Paxman, and Co., 
Colchester, fcr turning, boring, and drilling. The 
machine will admit a job 8 ft. 2 in. in height, while the 
height from the top of chuck to the underside of 
the spindles when the cross-slide is in the top position, 
is 6 ft. 4 in. The main bed and the two uprights or 
standards are very strong and massive, being of box 
section, with box bars, &c. The cross-slide is 
arranged to rise and fall by worm gearing worked 
from belt-driven pulleys at the top of the right-hand 
standard in the illustration, On this cross-slide 
are two heads for drilling, arranged to rise and 
fall by power by worm gear, as shown on the illus- 
tration, to move by rack and pinion and by hand- 
wheel, &c. The spindles are of steel, 3 in. diameter — 
and 10 in. range, and are perfectly balanced, so that 
when the nuts, which are of gun-metal in two parts, 
are released by the lever in front, the spindles return 
quickly. The minimum distance from centre to centre 
of holes which can be bored is 104 in. The drills can 
be run separately or together, a steel clutch being 
arranged on each head carrying the drills, and worked 
by levers, as shown. On the same cross-slide is ar- 
ranged a tool box or turning rest for turning the edge 
of the flanged flue or the top. There is also a turning 
rest at the bottom, so that the top and bottom can be 
turned at the same time. The chuck which grips the 
flues is 5 ft. in diameter, with five jaws, all connected 
with steel bevel wheels, so that the flue ring always 
remains concentric. The largest diameter the jaws will 
grip is 4 ft. 9in., the smallest 2 ft. On the underside 
of this chuck is a wormwheel for driving the chuck 
for turning, and for dividing or pitching out the holes 
from 20 to 140 by the dividing arrangement shown on 
the side. The dividing handle, the handle for moving 
the chuck longitudinally, and the handle for the turn- 
ing rest are close together, so that the workman has 
not to move. The strong slide which carries the 
chuck is arranged to move through the uprights by a 
screw having a range of 6 ft., 3 ft. on each side of 
drills, so that tube holes in the portable boiler fire- 
boxes can be bored in any part. The mitre and bevel 
gear are all of steel. The driving mechanism is all at 
the back on the right-hand side of the machine, out 
of the way of the working. The weight is 17 tons. 





300-TON EMBOSSING PRESS AT THE 
WORLD’S COLUMBIAN EXPOSITION. 
THE 300-ton embossing press illustrated on page 534 
was built by the E. W. Bliss Company, Brooklyn, 
N.Y., and forms part of a large exhibit of presses 
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shown by them at the Columbian Exposition. It is 
designed for embossing silver, gold, bronze, and 
similar metals for the manufacture of medals, coins, 
silverware, &c. The main frame, in which the work- 
ing slides and toggles are arranged, is a new feature. 
It is made of a solid wrought-iron forging slotted out 
to receive the working parts. A cast-iron frame is 
bolted to the back of this for carrying the driving 
shaft and clutch connections. The slide itself, and 
the adjustable punch-holder, are made of steel cast- 
ings, with tool-steel surfaces to bear against the dies. 
The toggle links have hardened steel bearings, which 
are so set that they can be easily removed for grinding 
or repairing. The cylindrical seats between the links 
are 14 in. in diameter and 7 in. long. The main shaft, 
from which the motion is transmitted to the toggles 
by means of a heavy lever and a powerful ‘‘ pitman,” 
is 44 in. in diameter, and runs at 100 revolutions per 
minute. It is turned and slotted out of a solid 
forging. Another special feature of the machine is its 
direct action, and the manner in which the motion is 
communicated to the driving shaft from a very heavy 
flywheel, 66 in, in diameter by 9 in. wide, and weighing 
2500 lb. This is done by a friction clutch actuated by 
a cam. When the foot is pressed upon the treadle 
shown at the base of the machine, a spring is released, 
whlch causes the friction clutch to take hold of the 
rim bolted to the flywheel. As soon as one working 
stroke has been completed, the cam before mentioned 
releases the friction clutch, thus stopping the operation 
of the press automatically. By means of this arrange- 
ment all internal gearing is avoided, and a very rapid 
action obtained. The handwheel at the side of the 
press moves a wedge for adjusting the punch in its 
vertical relation to the dies, thus regulating the pres- 
sure upon the metal between the two. In Fig. 1 a 
brake is shown which operates in connection with the 
releasing cam, so as to stop the working parts of the 
machine as soon as the friction clutch has been thrown 
out of contact with the rim. A dashpot is used to 
ease the action of the brake. 





LOCOMOTIVE AT THE COLUMBIAN 
EXPOSITION. 

ON our two-page plate we commence the publication 
of detail engravings of a twelve-wheeled locomotive, 
constructed at the Brooks Locomotive Works, Dunkirk, 
New York, U.S.A., for the Great Northern Railway, 
and exhibited at the Chicago Exposition. It has 20-in. 
cylinders, 26 in. stroke, and 55-in. driving wheels. It 
will be noticed that two pairs of driving wheels are 
flangeless, thus reducing the rigid wheel base to 
9.8 ft. In working order, the weight on the drivers is 
136,000 lb., and on the truck 20,000 lb., or 156,000 Ib. 
in all, The tender carries 4000 gallons of water and 
8 tons of bituminous coal. Ina future issue we shall 
complete the illustrations and give further particulars. 





NAPIER’S STEAM STEERING GEAR, 

WE illustrate on page 535 the steam steering gear 
constructed by Messrs. Napier Brothers, Limited, of 
the Windlass Engine Works, Glasgow, for the new 
steamers Nile and Danube, of the Royal Mail Steam 
Packet Company’s South American fleet, described in 
a recent issue (page 370 ante). The gear is arranged to 
work direct with a double-threaded screw, or, if ex- 
pediency demands, it may be worked with chain and 
barrel, operated by quadrant. The change is easily 
and quickly made, and either of the arrangements can 
be worked by steam or hand. By asimple arrangement 
of clutches, the mechanism is shifted from screw to 
chain barrel gear, or disconnected from steam to work 
by hand. The cylinders are 10in. in diameter, and 
the stroke is 10 in., the steam pressure being 160 lb. 
to the square inch. On trial on board the Nile, the 
gear worked from hard over to hard over in 28 seconds. 
Everything is made to stand heavy strains, all working 
parts being of steel, the wheels being machine cut. 
The operating of the valves of the steering engine from 
the bridge may, of course, be done in many ways; in 
the Nile and Danube, Brown’s telemotor system is 
introduced. 








EARLY AMERICAN LOCOMOTIVES AT THE 
WORLD’S COLUMBIAN EXPOSITION. 

In a recent issue (see page 467 ante) we gave several 
examples of early American practice in locomotives, 
culled from the Transportation Building of the World’s 
Columbian Exposition. We now publish illustrations 
(see page 542) of two more celebrated engines, varying 
in date from 1831 to 1834. The “Mississippi” (Fig. 1) 
was built in England in 1834, and was in use on the 
Nanchez and Hamburg Railroad in 1836-38: No record 
seems to be obtainable as to the work done by this 
engine, but in 1868 it was removed from Nanchez to 
Vicksburg. It was then put aside, and gradually 
became buried in sand, until 1878, when it was ex- 
humed and put to work again on the Meridian, Brook- 
haven, and Nanchez road. On this seven-miles branch 
train up to 1891. The ‘ Mississippi” weighed 14,000 lb., 





and had driving wheels 43 in. in diameter; the 
cylinders were 94 in. in diameter by 16 in. stroke. 

The ‘*De Witt Clinton” (Fig. 2) was the third 
locomotive built in America for actual service. It 
had two cylinders 5} in. in diameter by 16 in. stroke. 
The two axles were coupled, the wheels being 4 ft. 6 in. 
in diameter, with turned and finished spokes, let into 
cast-iron bosses and rims. The boiler was tubular, 
with a drop furnace and two firedoors, one above the 
other. The tubes were of copper, 24 in. in diameter 
by about 6ft. in length. The cylinders were inclined, 
and the pumps vertical, the latter being worked by 
bell crank. The engine weighed about 3} tons without 
water, and would run 30 miles an hour on the level 
with three to five cars and anthracite coal. 

The ‘‘De Witt Clinton” was contracted for at the 
West Point Foundry by John B. Jervis, shortly after 
the completion of the ‘‘ Best Friend” and the ‘‘ West 
Point” in the spring of 1831. Experimental trips 
were made on the Mohawk and Hudson Railroad, and 
on August 9, 1831, the locomotive started for the first 
trip before the public. The journey to Schenectady 
and back was accomplished successfully, and without 
other incident than frightening horses and burning 
most of the umbrellas of the party by sparks from the 
funnel, These must have been outside passengers, we 
presume, for those in the interior of the coaches 
would be well protected from such mishaps, 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 24. 

UNFAVOURABLE conditions still continue in all the 
iron markets of the United States. At New York, 
small lots of foundry iron are being taken at about 
14.50 dols. Finished iron is moving in small lots ; 
but there is no general disposition to buy beyond daily 
wants. Correspondence with railmakers shows that 
there is no desire to cut prices until the opening of de- 
mand. In Eastern Pennsylvania mills are running as 
usual, and buyers are permitting stocks to decline to a 
very low point. At Pittsburg there are some symptoms 
of improvement, resulting from shaded quotations, 
which buyers have thought it advisable to take advan- 
tage of. Steel billets have been reduced to 18 dols., 
and muck bars to 20.50 dols. Structural material up 
to 15 in. is quoted there at 1.50; plates, 1.40 to 
1.50; merchant iron, 1.35 at Valley points. There 
are 12,000 coke ovens idle out of 17,000 in the 
Connellsville region. At Ohio Valley points there 
has been very little business in pig iron. There are no 
present prospects of an early improvement in the iron 
or steel trade. In the Youngstown district the mill- 
owners have refused to sign the amalgamated scale ; 
but negotiations are still being maintained, with a view 
to asettlement. In Chicago there is nothing to report; 
in St. Louis business has fallen off, 





THE PHYSICAL SOCIETY. 

Ar the meeting of the Physical Society held on October 
27, 1893, Professor J. Perry, F.R.S., vice-president, in 
the chair, Mr. E. C. Rimington read a paper ‘On the 
Behaviour of an Air-Core T'ransformer when the Frequency 
is Below a certain Critical Value.” Taking the ordinary 
differential equations for two circuits having self and 
mutual induction, and assuming sinusoidal electromotive 
forces and constant coefficients, the author shows that 
although the difference of phase between the primary 
P. D.and primary current is always diminished on closing 
the secondary circuit, yet under certain circumstances 
this closing increases the impedance of the primary. 
With constant P. D. this means that closing the secondary 
decreases the primary current, a phenomenon not usually 
observed. The critical conditions necessary for increased 
impedance are fully worked out in the paper, as well as 
those under which this increase becomes a maximum, In 
the case of two identical coils with no magnetic leakage, the 


critical value of a (a = ? L where p = 2 7 times the fre- 


1 
quency, L the inductance of the primary, and r its re- 
sistance) is /2, whilst that to give maximum imped- 
ance is 

1 

/2 
The maximum increase possible is 154 per cent. The 
corresponding values are given for various amounts of 
magnetic leakage in tabular form, and curves were 
exhibited at the meeting showing how the impedance, 
current, power, and magnetising effect vary for different 
values of a, 

To test his conclusions, the author made experiments 
on two coils close together, the observed increase in 
impedance amounting to 3.2 per cent. 

n addition to the analytical soeiertiem, the subject 
is treated geometrically at considerable length. 

Professor Minchin showed that the impedances might 
be represented by two hyperbolas, having p? as abscisse, 
and the squares of the impedances as ordinates. These 
could be readily constructed from the data given. A line 
representing the primary inductance drawn on the same 
diagram intersects one hyperbola, showing that the im- 
pedance has always a maximum value. By a simple 
construction the phase angle between the primary and 
secondary currents could determined for any given 
conditions, 

Dr. Sumpner observed that increased impedance on 





closing the secondary necessarily meant a decrease in the 
lag of the primary current behind the primary P a. 

Mr. Blakesley was pleased to see the geometrical 
method of such service, and thought it much simpler 
than the analytical one. The reason why increased im- 

dance on closing the secondary of ordinary trans- 
ormers had not been noticed, was because their lag angles 
were very large. Ina figure published some years ago to 
represent the actions of transformers, the angles he had 
chosen were such as would make the primary impedance 
increase on closing the secondary. Giving an expression 
connecting the primary currents on open and closed 
secondary respectively, he now showed that to get in- 
creased impedance the sum of the lag angles in primary 
and secondary must exceed 90 deg. To get large 
power in the secondary the primary lag should be nearly 
90 deg., and the secondary about 45 deg. 

He also pointed out that some of the figures in the 
paper might be simplified a 

rofessor Perry said he had long had the impression 
that if a sufficiently small current were taken from the 
secondary, increased impedance would be observable in all 
cases, and he quoted some numbers he had given in the 
Philosophical Magazine for 1891, showing a decided 
increase. 

Mr. Rimington, in reply, said he was not aware that 
the effect he had now brought forward had been observed 

reviously. The result was completely worked out ana- 
be eee using geometrical methods. 

Mr. W. B. Croft, M.A., showed ‘‘Zwo Lecture-Room 
Experiments.” One, on ‘*The Rings and Brushes in 
Crystals,” was performed by very simple apparatus in 
two ways. In the first a bundle of glass plates was used 
as polariser, and a Nicol prism as analyser. When a 
Nicol could not be conveniently obtained, a glass plate 
could be used as a reflecting analyser. For a convergent 
system two glass card-cuunters were used, the crystal bein 
placed between them. Very good results were produce’ 
by this simple apparatus. 

In the second arrangement the crystal was placed on 
the eyepiece of a microscope (whose objective was re- 
moved), and covered by a tourmaline. On reflecting light 
up the tube by means of a piece of glass held at the 
proper angle, excellent results were obtained. 

Another experiment on ‘‘ Electric Radiation in Copper 
Filings” was similar to those described by Dr. Dawson 
Turner at the Edinburgh meetings of the British Associa- 
tion. A battery, galvanometer, and glass tube containing 
copper filings, were joined in series. Under ordinary 
circumstances no current passed, but immediately an 
electric spark was produced by an electric machine many 
feet away, the galvanometer was violently deflected, and 
remained so until the tube was tapped. On trying 
different materials, aluminium and copper seemed about 
equal, but iron not so good ; carbon siuued the current 
to pass always, ; 

Professor Minchin said the phenomena were strikingly 
like those exhibited by his “impulsion cells,” for, the 
moment a spark passed, even at a distance of 130 ft., they 
became sensitive to light. Very minute sparks were 
capable of producing the change, but by adding capacity 
to the sparking circuit the effect could be greatly modi- 
fied. Replying to a question from Mr. Rimington, he 
said the change was due to electro-magnetic vibrations, 
and not to light emitted by the sparks. 

Mr, Blakesley inquired if lengthening the sparks pro- 
duced greater effect on the copper filings. 

Mr. Lucas asked if the resistance of a tube ever became 
infinite again if left for a long time. 

In reply, Mr. Croft said the current sometimes passed 
before the spark actually occurred between the knobs. 
He had not left tubes for very long, and had not found 
the resistance reappear without tapping. 





Tue Unirep States Navy.—The United States line-of- 
battle ship Oregon, built at the Union Iron Works, San 
Francisco, was launched on Thursday, October 26. 





A New System or Wueet Construction.—A novel 
system of constructing wheels has recently been patented 
Yd Mr. Archibald Sharp, A.M.I.C.E., of the City Guilds’ 

ntral Institution, South Kensington, which, whilst a 
plicable to bicycle carriage wheels and belt pulleys, weal 
seem to have special advantages in the construction of 
heavy flywheels. Such wheels, as usually built, require 
a considerable amount of expensive machinery, which is 
avoided in Sharp’s system of construction. Theordinary 
wheel arms are replaced by wrought-iron rods, which are 
U-shaped, and lap round the hub of the wheel, the ends 
of the U being secured to the rim by nuts. The driving 
power is transmitted to the spokes entirely by friction, 
and as the arc of contact of the spoke on the rim is 
fairly large, the principle of band friction comes 
into play, so that = great torques can be trans- 
mit without any risk of slipping taking place. 
Fora 20-ton wheel Mr. Sharpe proposes to use 32 spokes, 
each 2 in. in diameter, secured to the rim by split nuts, 
which makes a very neat job. Such a flywheel, as usually 
built, would have six or eight arms, and when running at 
a high speed the centrifugal force tends to bend the rim 
between, such bending being a serious addition to the 
direct circumferential tension due to the same force. The 
numerous spokes of the new construction greatly reduce 
this bending, whilst at the same time the wrought-iron 
spokes are considerably stronger than the ordinary cast- 
iron arms, and consequently it is claimed that the spoke 
wheels can be run at a much higher speed. In fact, the 
inventor claims the rims of his wheels may be run at a 
speed of 300 lineal feet per second. Thus lighter wheels 
can be used, which would be specially advantageous in 
gas engine work, ticularly where great regularity of 
running is required, as in dynamo driving. 
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REFRIGERATOR CAR AT THE WORLD'S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE WICKES REFRIGERATOR CAR COMPANY, CHICAGO. 
' Fig6 
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In a Wickes car the cooling is done by means of ice, 
held in galvanised iron receptacles, commonly called 
ice tanks ; there being two such tanks located at each 
end of a car (Fig. 2), the two tanks occupying the full 
width of a car. These tanks consist of an oak frame- 
work, to which are nailed strips of No. 20 galvanised 
iron, 2in. wide. These strips run vertically and hori- 
zontally, and are interwoven in the manner of basket- 
work, with spaces between (Figs. 4 and 5). At each 
front crossing of the horizontal strips, 2 in. by 6 in. 
strips of galvanised iron are slipped under the hori- 
zontal strips, and the ends bent outward, thus making 
leaves of metal projecting 2 in. from the outer surface 
of the metal basketwork. 

These tanks are supported by oak grate bars (Fig. 5) 
running crosswise of the car, these grate bars being 
supported by arms bolted to the sides of the car. Be- 
neath these arms are what are called wire boards, being 

ieces of 2-in. plank, 14 in, wide and 12 in. high, 
bolted securely to the walls of the car, and having fas- 
tened into them, at regular intervals, rows of screw 
hooks. No. 12 galvanised wire is then strung from 
the hooks of one board to those of the opposite board, 
making a comparatively close meshing of galvanised 
wire. Beneath the wire, and on the floor of the car, 
is the drip-pan, constructed of galvanised iron. This 
pan is properly trapped and supplied with waste pipes, 
to carry off the drip water from the ice. The ice 
tanks are separated from one another, and from the 
walls at the side and back of the car, by air spaces of 
about 5 in. 

The cooling compartments are separated from the 
storage compartments by partitions, commonly called 
jackets, of dressed and matched lumber (Fig. 4). 
These jackets extend to within 2 ft. of the ceiling and 
floor of the car. Galvanised wire netting is stretched 
from the top of the jackets to the ceiling of the car. 
Below the jacket, and underneath the arms and in 
front of the wire boards, are sheets of Lo ica iron, 
or aprons, extending to within 10 in. of the floor of the 
car. 

Each tank is iced through an opening in the roof of 
the car (Fig. 2), which opening is protected by an 
inner ice cover or plug door, and by an outer ice cover, 
hinged to the roof of the car. A galvanised wire 
screen is made for each ice opening. hen the car is 
used for a ventilator car the hinged ice cover is fas- 
tened back on the roof of the car ; the plug doors are 
removed and placed in racks inside of the car, and 
these wire screens are placed in the ice openings. 
This insures a free circulation of air through the 
openings at the front end of the car, into the body of 
the car, and out through the openings at the back end. 

When the tanks are filled with ice, the air in the 
spaces about the tanks is cooled, and descends towards 
the floor, and passes into the storage compartment 
through the opening at the bottom of the jacket ; the 
warm air, which has risen to the top of the car, passin 
through the wire meshing to take the place of the col 
air. As the cold air enters the storage compartment, 
it comes in contact with the goods stored therein, 
absorbing from them the heat and moisture; and, 
becoming heated, it rises to the ceiling of the car, and 
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re-enters the ice compartment. In this way a constant 
circulation is maintained, and the air is cooled only in 
the ice compartment, thus insuring a uniform tempera- 
ture in the storage compartment and a dry atmosphere. 
As the moisture is condensed only where the air is 
cooled, and as this cooling process takes place only in 
the ice compartment, it is in this compartment alone 
that condensation of moisture will occur, and in this 
compartment it candonoharm. All the drip water 
from the ice, which is practically as cold as the ice 
itself, falls upon the wires beneath the tanks, and is 
there broken into afine spray. The air in its circula- 
tion through the ice compartment comes in contact 
with the galvanised iron surface of the tank, large] 
increased by the projecting leaves, before mentioned, 
with the ice itself, through the interstices, the openings 
between the strips, with the spray of ice-cold water, 
and with the wires. In this way the greatest amount 
of service is obtained fromm every pound of ice melted, 
and the drip water is not allowed torun to waste, but 
is utilised for the further cooling of the air and for its 
purification, it being a well-known fact that water 
readily absorbs nearly all gases. 

This car is not a new experiment, but is the outcome 
of many years of careful and scientific investigation, 
together with practical experience on the part of the 
builders, the Wickes Refrigerator Car Company, of 
1401, Monadnock Building, Chicago. The car, as 
now constructed, has been in use for a number of 
years. About 8000 of these cars are now owned and 
operated by the leading railroads, transportation com- 
panies, and shippers. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Staveley Coal and Iron Company, Limited. —The annual 
report of this company shows that the net profits of the 
year from various business operations and investments 
amount to 66,765/. 6s. 10d., which, added to the balance 
brought forward from the last account, shows a total 
balance of 91,2797. An interim dividend was paid in 








February last of 2/. 10s. per share on the A and O 
shares, and 8s. 4d. per share on the B and D shares. Ib 
is now proposed to pay a similar dividend, leaving a 
balance of 26,112/., which the directors recommend 
should be carried to a reserve fund towards meeting the 
nase incurred in connection with the present disastrous 
strike. 


Brown Bayley’s Steel Works.—The directors of Brown 
Bayley’s Steel Works, Limited, have paid an interim 
dividend of 5s. per share. 


Railway Development in Yorkshire.—Particulars are now 
forthcoming as to the purpose of the promoters of the new 
line from Sheffield to Bradford. It is intended to. con- 
struct a first-class railway line, almost a straight one 
through the coal district, west of the present Midland 
main line, 2t a cost of 3,000,000/. The effect of this 
would be to reduce the distance between Bradford and 
Sheffield from 51} miles to 34 miles, and thus shorien the 
distance between London and Scotland to such an extent 
that from London to Bradford the route would be two miles 
less than the Great Northern route, which is at present 
the shortest. The new line will also correspondingly 
shorten the distance between Bradford and Birmingham 
and all places to the south and west reached through 
Shetfield. The cost of the line is estimated at 70,0002. 
per mile. The line will branch in two directions, one 
section passing down the Spen Valley, going through 
Cleckheaton, Heckmondwike, and Liversedge ; the other 
passing through Birstall, Gomersal, and Batley, the two 
uniting on the north side of the Calder Valley. The pro- 
posal is being solidly backed by the districts interested. 


Coal and Iron.—The iron and steel trades are in a com- 
ee state of stagnation. The majority of the leading 

rms have suspended operations temporarily. Supplies 
of coal suitable for local requirements are cut off, that 
offering on the market being poor in quality, and in price 
out of all proportion to what can be afforded. Manufac- 
turers and merchants are alike affected, and no progress 
in business can be reported until reasonable supplies of 
coal are forthcoming to remedy the paralysis to trade. 
Thousands of men in the steel, iron, and engineering 
trades are thrown out of work, and the distress in the 
ranks of the working classes is very great. Prospects for 
the winter are poor, for the reason that orders usually 
placed in this district are passing elsewhere—to the 
Continent mostly, and Staffordshire. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday the weekly 
market here was very thinly attended, the tone was most 
cheerless, and next to no business was transacted. Nearly 
everybody on Change — most discouragingly of the 
future, and producers of pig iron were rather anxious to 
sell. One or two makers intimated that as trade was so 
bad, and prospects so wretched, they might take the 
opportunity of blowing a furnace or two out for repairs. 

e Tees Bridge Works are blowing out a furnace for re- 
lining. Yesterday at the opening of the market some 
sellers asked 34s. 9d. for prompt f.o.b. delivery 
of No. 3 g.m.b. Cleveland pig iron, but they had 
to reduce their price, and though an odd lot or two 
were disposed of at 34s. 74d., buyers were not inclined 
to give any more than 34s. 6d., and they reported 
that they were able to purchase at the last-mentioned 
figure. No. 1 was quoted 36s, 9d., and was said to be in 
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fair request. The lower qualities were pretty steady, 
sellers not being at all ane to reduce their prices. 
No. 4 foundry was 33s. 6d., and grey forge 32s. 6d. 
Middlesbrough warrants, after touching 34s. 7d., closed 
weak at 34s, 54d. cash buyers. A fairly satisfactory ac- 
count was given of the hematite pig iron trade, and few 
sellers would quote below 43s, 3d. for early delivery of 
Nos. 1, 2, and 3 east coast brands. In consequence of a 
little rise in freights, Spanish ore is somewhat stiffer. 
Rubio is between 123. 3d. and 12s. 6d. ex-ship Tees, To- 
day there was practically no change in the market. Little 
business indeed was recorded, and quotations were weak. 
Middlesbrough warrants closed 34s. 6d. cash buyers, 


Manufactured Iron and Steel.—A more unsatisfactory 
and discouraging state of affairs than exists in the manu- 
factured iron and steel trades it would be difficult to 
imagine. Shortness of work is complained of, and new 
orders are most difficult to obtain. It is not easy to sa 
what price a fair contract could be placed at, but the fol- 
lowing figures are generally quoted: Common iron bars, 
4l. 15s. ; t bars, 5/. ; iron ship-plates, 41. 13s. 9d. ; iron 
ship angles, 4/. 12s. 6d. ; steel ship-plates, 5/. ; and steel 
ship angles, 4/. 15s.—all less the customany 24 per cent. 
discount for cash, Heavy sections of steel rails might be 
bought at 3/. 12s. 6d. net at works, but a slightly higher 
price has been asked. 


Iron and Steel Shipments.—The Customs returns of the 
shipments of pig and manufactured iron and steel from 
Middlesbrough during the month of October are ex- 
tremely satisfactory, in view of the depression prevalent 
in other branches of industry. The total clearance of 
pig iron for last month amounted to 95,673 tons, which 
1s an increase of 5600 tons in this direction alone as 
compared with the previous month of September, when 
the total clearance of pig iron was 89,963 tons. The 
figures were 5000 tons less in October, 1891. In October, 
1892, the total was only 66,417 tons. 39,254 tons of pig 
went coastwise, which was 5000 tons over last 
month and October, 1891, and 17,000 tons above the 
quantity s ae coastwise in the corresponding month 
last year. The Tyne took double quantity compared with 
last month, but 500 tons less than October, 1892; 6170 
tons of manufactured iron went coastwise, 500 tons above 
last month and October, 1892; 5580 tons of steel went 
coastwise, 1500 tons above the previous month, and 500 
tons less than October, 1892. The total shipments coast- 
wise amounted to 51,000 tons, 7000 tons over last month, 
18,000 tons above October, 1892, and 5000 tons more than 
October, 1891. The total exports of pig and manufac- 
tured iron and steel amounted to 72,639 tons, which is a 
decrease of 2000 tons as compared with last month, 
and 6000 tons above the return of October, 1891. The 
foreign shipments of all classes in October, 1892, were 
14,000 tons less than for the month of October, 1893, when 
the total of 72,632 tons was reached ; 1000 tons more of 
pig went abroad compared with last month, the 
quantity being 56,419 tons, 13,000 tons above October, 
1892, and 7000 tons above October, 1891; 2500 tons 
less of manufactured iron went abroad, and 1000 tons 
less of manufactured steel. The chief customers were 
Germany, which took 18,530 tons; Russia, 12,399 
tons ; and Holland, 6564 tons. The quantity of manu- 
factured iron shipped, both foreign and coastwise, was 
7730 tons, a decrease of 2000 tons on the previous month, 
and of 3000 tons on the figures for the corresponding 
— of last year. Steel exports showed an increase of 

000 tons, the total being 20,229 tons for the past month, 

and 19,161 tons for September, 1893, whereas they were 
only 11,376 tons in October, 1891, and 16,403 tons in 
October, 1892. The total shipments of all kinds amounted 
to 123,636 tons, as against 118,693 tons, being 5000 tons 
more than last month, and an increase of 11,000 tons 
as compared with the shipments of October, 1891. The 
figures for October, 1892, were 91,907 tons. 


The Fuel Trade.—Fuel continues dear, but is hardly 


80 firm. For good blast-furnace coke, however, 12s. 6d. is 
asked for delivery here. 








NOTES FROM THE SOUTH-WEST. 

Cardiff.—The continuance of the great lock-out in Lan- 
cashire and Yorkshire has improved the demand for 
South Wales coal, large quantities of which are being 
forwarded to other parts of the country. The foreign 
demand has also increased. The best steam coal has 
been making 14s. 9d. to 15s., while secondary qualities 
have brought 14s. 6d. per ton. As regards household 
coal, No. 3 Rhondda large has made 14s. to 14s. 3d. per 
ton. An average business has been passing in coke at 
recent rates. A slight improvement has been noted in 
the manufactured iron and steel trades, some foreign 
orders for steel rails having been placed in the district. 
Foundry coke has made 20s. to 2ls., and furnace ditto 
18s. to 193. 6d. per ton. 


Taff Vale and Rhymney Railways.—On Friday the 
directors of the Taff Vale Railway Company engaged a 
saloon carriage and, starting from Cardiff, made an 
inspection of the Rhymney Railway. It will be remem- 
bered that a fusion of the two undertakings is under 
consideration. 


Drainage of Monmouth.—At a special meeting of the 
Monmouth Town Council, on Friday, the Mayor (Mr. 
Honeyfield) —— plans for a complete new system 
of drainage for the borough, combined with electric light- 
ing for public and private use, were finally examined and 
approved. The plans are to be forwarded to the Local 
Government Board for approval, with an application for 
power to borrow 18,000/. for the purpose of carrying out 
the scheme, 


being completed at Keyham, will be ready for her steam 
trials by the end of this month. Her condensers, cylinders, 
and boilers have ull been tested, with satisfactory results. 
The contractors for the machinery, Messrs. Yarrow and 
Co., Poplar, were unable to adhere to the original pro- 
gramme that the vessel should be ready for her trials in 
the course of October, but they have reason to believe 
that the delay will be fully justified by the results. The 
Pa speed of 19.25 Coots is expected to be easily 
attained. 


The ‘‘ Sultan.”—Messrs. J. and G. Thomson have 
secured a contract for supplying triple-expansion engines 
for the Sultan, line-of-battle ship. The engines are to 
designed to develop 6500 horse-power with the natural 
draught, and 8000 horse-power with the forced draught. 
The compound engines previously fitted to the Sultan 
were of 7720 horse-power, but latterly the speed of the 
ship had sunk to 12 knots per hour. The new engines 
will probably cost 70,000/., so that altogether, including 
the great expense incurred in raising the ship, the refit 
of the Sultan is likely to cost fully 200,000/. 


The Electric Light in the West.—At a special meeting of 
the Taunton Town Council on Thursday, the seal of the 
borough was affixed to an agreement for the taking over 
by the town of the whole of the plant of the local electric 
lighting company. 

The ‘* Centurion.”—The Centurion is advancing to- 
wards completion. Her four 10-in. ns have been 
mounted, but the whole of the fittings have not yet been 
delivered. The guns are mounted in turrets made in 
three parts, and the upper parts have not been delivered 
at present. The ship is expected to be ready for service 
oll next year. 


Station Improvements on the Great Western.—The High- 
bridge station of the Great Western Railway has been 

reatly improved. By the removal of the broad gauge it 
om been found possible to widen anti extend the luggage 
and passenger platform fully 2 ft. The length of the 
platform has also been considerably increased. 


Welsh Coal for Egypt.—Messrs. Watts, Ward, and Co, 
colliery proprietors, of Cardiff and Newport, have again 
secured a contract for the supply of coal to the Egyptian 
Government railways. The quantity to be delivered 
next year is 110,000 tons, and the prices obtained are 
16s. 1ld. per ton for double screened, and 16s, 3d. per 
ton for colliery screened. These figures show an advance 
of about 3s. per ton upon the contract prices of 1892. 


A Breakwater for Torbay.—On Wednesday a meeting, 
convened by the late mayor (Mr. W. F. Splatt), was held 
at Torquay to consider the question of a proposed break 
water for Torbay. Dr. Pitt Palmer moved a resolution 
approving the appointment of a special committee by the 
Chamber of Commerce to collect data upon the question. 
The resolution was adopted after some discussion. 


The Flintshire Coalfields\—A London syndicate has 
purchased several large coalfields in Flintshire, and 
intends shortly to commence operations near Leeswood 
and Nerquis, where cannel and main coalfields are known 
to be abundant. 

The *‘ Astrea.”—The Astrea has had steam raised in 
all her boilers, and the vessel will now be prepared for a 
series of machinery trials. The machinery of the Astrea 
has been manufactured at Keyham, and is the largest set 
yet constructed in the West of England. 








NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A very small amount of 
business was transacted in the pig-iron warrant market 
last Thursday forenoon. Only some 3000 or 4000 tons of 
Scotch were dealt in, and the operations were largely of a 
jobbing character. The price was unchanged from the 
preceding day. Nothing was done in Cleveland or hema- 
tite irons, and the former was quotably 1d. per ton dearer 
for cash. Cleveland was offered at 35s. per ton three 
months without takers. The market was firm in the 
afternoon, with a fair amount of business doing in Scotch 
at 42s. 3d. to 42s. 34d. per ton cash, the firmness 
being due to the belief that the coal strike in England 
was showing some signs of terminating soon. About 
10,000 tons of Scotch warrants changed hands, and at the 
last the quotations were unchanged from those of the 
morning. The closing settlement prices were—Scotch 
iron, 423. 3d. per ton; Cleveland, 34s. 74d. ; Cumberland 
and Middlesbrough hematite iron, respectively, 44s. 6d. 

and 48s. 44d. per ton. There was a quiet business done 
in Scotch iron on Friday forenoon, but at firm prices. 
Warrants at first seemed rather more plentiful, but to- 
wards the close sellers became scarce, the cash price at the 
last showing a gain of 4d. per ton from the previous day. 
Between 6000 and 7000 tons were dealt in, and in addition 
to the official quotations ‘‘ option” business took place at 
42s. 34d. per ton this week with a “ plant,” 42s. 24d. 
Monday with a “‘ plant” for a month, 42s. 6d. one month, 
with 1s. forfeit in buyers’ option, and 42s. 4d. one month, 
with 1s. forfeit in sellers’ option. Nothing was done in 
Cleveland or hematite iron, but the former was quoted 
1d. and Cumberland hematite iron 4d. per ton dearer. 
The afternoon market was firm, at about previous prices, 
with a fair amount of business doing in Scotch. About 
5000 tons changed hands, the cash price showing a de- 
cline of 44. per ton from the morning. Some ‘‘option” 
business also took place, 2500 tons changing hands. One 
lot of Cleveland changed hands at 34s. one month, while 
the cash price showed a drop of 2d. per ton from the 
forenoon. At the close the settlement prices were— 
Scotch iron, 423. 3d. per ton; Cleveland, 34s. 6d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 





The ‘‘ Antelope.” —The Antelope, torpedo gunboat, now 


44s. 6d. and 43s, 44d. per ton. Business was extremely 


idle on Monday forenoon. One lot of Cleveland sold at 
34s. 10d. per tonone month, and 2500 tons of Scotch were 
disposed of at various prices and for varying periods. 
As compared with Friday’s prices, Scotch iron was up 
4d. perton. The afternoon market was somewhat firmer, 
with more doing. About 8000 tons of Scotch chang 

hands at 42s. 4d. and 42s. 44d. per ton, being an advance 
of 4d. per ton from the forenoon. One lot of 500 tons 
was done at 42s. 44d. one month, with a “plant” for a 
month ; and a similar quantity of Cleveland was disposed 
of at 34s. 94d. one month. The settlement prices at the 
close were—Scotch iron, 42s. 44d. per ton; Cleveland, 


be | 348. 74d. 5 Cumberland and Middlesbrough hematite iron, 


respectively, 44s. 6d. and 43s. 44d. perton. Tuesday’s 
market was quite stagnant in the forenoon. Only 1500 
tons of Scotch iron were dealt in, 500 tons at 423. 44d. 
yaa cash, 500 tons at 423. 44d. cash on Friday, and 
tons at 42s. 5d. one month fixed, with 1s. forfeit in 
seller’s option. There was rather more doing in the 
afternoon, but prices were a turn easier. About 
6000 tons of Scotch were disposed of, and 1000 tons 
of Cleveland, the cash price of each dropping 1d, 
per ton. The closing settlement prices were—Scotch 
iron, 423, 3d. per ton; Cleveland, 34s. 6d.; Cumberland 
and Middlesbrough hematite iron, 44s. 6d. and 43s. 44d. 
per ton respectively. About 4000 tons of Scotch were 
sold this forenoon—1000 tons at 42s. 5d. one month, and 
the remainder at other —s A few lots changed hands 
in the afternoon, and the close was 42s, 3d. per ton cash 
and 423. 5d. one month. The following are some of the 
uotations for No. 1 special brands of makers’ iron: 
xartsherrie, Summerlee, and Calder, 493. per ton; 
Langloan and Coltness, 55s. 6d.—the foregoing all 
shipped at Glasgow ; Glengarnock (shipped at Ardrossan), 
493.; Shotts (shipped at Leith), 51s. 6d.; Carron 
(shipped at Grangemouth), 533. 6d. per ton. A few 
days ago there were only 45 blast furnaces in actual 
operation, five having been damped down at Govan Iron 
orks for repairs, but they are now going again. One 
basic furnace at Glengarnock has been put on to make 
ordinary iron. At this time last year there were 76 fur- 
naces in blast. Last week’s shipments of pig iron from 
all Scotch ports amounted to 6368 tons, against 7541 tons 
in the corresponding week of last year. They included 
1100 tons for Canada, 168 tons for India, 530 tons for 
Italy, 420 tons for Germany, 530 tons for Russia, 750 
tons for Holland, 140 tons for Spain and Portugal, 
smaller quantities for other countries, and 2415 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 329,328 tons yester- 
day afternoon, as compared with 329,551 tons yesterday 
week, thus showing a reduction for the week amounting 
to 223 tons. 


Glasgow Copper Market.—The resolution of the iron 
brokers to deal regularly in copper, which was put in 
execution for the first time last Thursday, has awakened 
considerable interest in the metal on Change. Hitherto 
transactions in this metal have taken place privately out- 
side the ring, and in times of rising or falling values these 
have frequently been considerable. At present copper is 
low in price, and within the last few days an impression 
has been spreading that it may improve. Copper shares 
have risen in consequence to even a greater extent than the 
metal itself. Whether the conditions exist for establishing 
a regular daily market in Chili bars here remains to be 
shown, but it seems to be pretty generally agreed that the 
effort is worth being made. The iron market has, per- 
haps, been conducted on the whole in rather a conserva- 
tive way. A little more goand enterprise would do it no 
harm. Its method of collecting and giving out its 
statistics, for example, is both antiquated and unsatis- 
factory, and a little more publicity given to its business 
would be certain to increase its popularity, and probably 

ut a little more money into the pockets of the brokers. 

wo lots of 25 tons were bougbt—one at 43/., and the 
other at 43/. 2s. 6d. three months. Nothing in the way 
of actual business was done on Friday, Sater. Tues- 
day, or Wednesday, and the prices at the close to-day 
were—buyers 42/. 1s. 3d. per ton, and 42/. 103. three 
months, sellers wanting 5s. more per ton in each case. 


Finished Iron and Steel Trade.—The malleable iron 
trade is again rather quieter, the demand which arose in 
consequence of the stoppage of certain works in England, 
owing to the coal strike, having eased off, and prices are 
therefore rather drooping. The trade in steel plates con- 
tinues to be very quiet. Makers of sheets in the west of 
Scotland are busy with thin sheets, of which consider- 
able quantities have been wanted for shipment to Canada. 
Thicker sorts are less in demand, but prices are firm on 
the basis of 7/. 7s. 6d. per ton for iron singles. The tube 
trade is active, Stewart and Clydesdale being particularly 
busy with these. This company has given orders for some 
new plant, which will be erected with the least possible 
delay, and it is said that it is to be paid for out of current 
revenue, which is sufficient to allow this to be done, and 
yet leave a good return to theshareholders. 


Pipe-Founding Trade.—It is reported that the large 
ipe-founding works are busy, and that they are melting 
arge quantities of iron. 


Clyde Shipbuilding Trade: Launches during August.— 
There was a considerable amount of activity in the local 
shipbuilding trade last month, but chiefly in the fitting- 
out departments. Other work has nm dull, and 
many workmen have been paid off in some of 
the big yards. The output of new shipping on the 
Clyde during October was very large, including twenty- 
two vessels of a total of 41,896 tons, being an increase of 
24,931 tons over the output in October last year, and 6045 
tons over that of October, 1883—the best shipbuilding 
year on the Clyde. For the ten months of the year the 





output, however, falls short of that in a number of corre- 
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sponding periods of past years. It amounted to 234 
vessels, aggregating 247,079 tons, whereas in the same 
period of last year it was 294,546 tons, in 1890, 291,472 
tons, and in 1883, 326,561 tons. The month’s launches 
included eighteen steamers, of a total of 33,456 tons, and 
four sailing vessels of a total of 8840 tons. One of the 
steamers was the Kensington, 9000 tons, built by Messrs. 
J. and G. Thomson, Clydebank, for the International 
Navigation Company of Philadelphia. 


New Shipbuilding Contracts.—Messrs. Fleming and 
Ferguson, Paisley, havereceived an order from the Govern- 
ment of Canada to build an armed service steamer for 
use on the Pacific coast. She is to be somewhat similar 
to the Quadra, which they built for the same Govern- 
ment about two years ago, and is to have, as in the case 
of that steamer, a set of the builders’ patent quadruple- 
expansion engines. —Messrs. John A. Walker and 
Co., Glasgow, have contracted with Messrs. Russell and 
Co., Port-Glasgow, for the supply of a four-masted steel 
ship of 2200 tons register and 3600 tons ome capacity. 
In model and specification she is to be a duplicate of the 
ship King George, now ong Ms gute or the same 
owners.— Messrs. Anderson, ger, and Co., Port-Glas- 
gow, have contracted to build two large steamers, aggre- 
gating about 9000 tons register, for Mr. Hugh Hogarth, 

or the ‘‘ Baron” Line. The engines for one of them are to 

besupplied by Messrs. Kincaid and Co., Greenock.—It is 
reported that an order for a ‘“‘ Hansa” liner of 3000 tons has 
been placed with a Whiteinch firm, and that an order for 
another new vessel, a small one, has been placed with a 
Govan firm. It is further reported that a contract for a 
small penees steamer for Belfast Lough has gone to the 
Clydebank shipyard, and that the Fairfield Company 
have secured a contract for another fast steamer for the 
Isle of Man traffic. 








MISCELLANEA. 

Mr. H. Percy Boutnors, M.1.C.E., has been elected 
President of the Liverpool Engineering Society for the 
ensuing year, and delivered his inaugural address at the 
opening meeting of the session, held on the 25th ult. 


It has been decided to seek Parliamentary powers for 
the projected Birmingham, North Warwickshire, and 
Stratford-on-Avon ae Mr. Winby is the engineer, 
and Mr. Walter L. Ludlow is preparing the Parlia- 
mentary plans, 


A scheme bas been prepared by Mr. Pritchard, 
M.I.C.E., of Westminster and Birmingham, and ac- 
cepted by the sanitary authority, for geese of the 
sewage of Alcester upon the international s 
ferrozone and polarit. 


The export of gold from Cape Colony during the month 
of October amounted in value to 486,047/., as against 
378,9801. for the corresponding month last year. If this 
output continues, and it shows signs of increasing, the 
demand in South Africa for machinery and other British 
manufactures should develop greatly within the next 
few years. 


The first general meeting of the present term of the 
King’s College Engineering Society was held on October 
23, when the President delivered his inaugural address, 
in which he described the methods adopted in clearing the 
Thames fairway of wrecks. The second meeting of the 
Society was held on the 23rd ult., when a — on ‘*Sub- 
aqueous Foundations ” was read by Mr. Trill. 


The fireproof brick industry in Sweden has, of recent 
years, become a very important one, and both the output 
and the qualities of the goods have materially advanced. 
Hoganis is the oldest establishment, and there the out- 
put has been more than doubled during the last year, whilst 
at the other works it is now ten times greater than it 
was fifteen years ago. Along with this industry goes in 
most places a fair production of coa!, which now averages 
about 200,000 tons per annum. 


The sale of electric current from the Copenhagen 
central station, through meters, amounted during the 
last six months of 1892 to 163,907,300 watt-hours, and 
during the first six months of the present year to 
144,828,600 watt-hours, On January 1, 1893, there were 
installed about 14,800 rp of 16 candle-power, which 
number during the first half of the present year had risen 
to about 16,000 lamps. The consumption during the 
first half of 1893 was not so large as calculated. 


The Union Steamship Company, Limited, have 
ordered from Messrs. Harland and Wolff, of Belfast, a 
new steamer for their mail service between England 
and South Africa. The leading dimensions of this 
vessel, to be named Norman, will be: Length between 
perpendiculars, 490 ft.; breadth moulded, 53 ft.; depth, 
37 tte 6in. Her tonnage will be about 7500 tons. 
The Norman wil — numbers of passengers in 
each class. She will fitted with two sets of triple- 
expansion engines expected to develop great power and 
high speed. 

The Association of Birmingham Students of the Insti- 
tution of Civil Engineers held their first meeting of the 
session on Thursday, October 26, at_ the Midland Insti- 
tute, when Mr. Charles Hunt, M. Inst. C E, read his 

residential address on the *‘ Birmingham Gas Works.” 

he address was illustrated by several models and car- 
toon drawings. The atteadance, it may be noted, was 
the second largest on record, and it is hoped that students 
of the Institution in the Midlands will endeavour to 
maintain this, as the Association is organised entirely for 
their benefit. 

The Poetsch freezing process has been adopted for 
sinking two shafts through water-bearing strata at the 
Anzin mines. The shafts in question are circular, and 
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are about 164 ft. and 12 ft. in diameter respectively. The 
water-bearing strata through which they are to pass is 
300 ft. deep. The work is being done by the Societé des 
Anciens Etablissements Cail, who have provided ammonia 
freezing plant, capable of producing 4 tons of ice per 
hour. The brine from these refrigerators will be circu- 
lated through .36 in. wrought-iron tubes sunk around 
be site of the shafts, and into the firm ground 300 ft. 
elow. 


On the initiative of, and in co-operation with, the 
Copenhagen Patent Office, the Industrial Society of 
Copenhagen is arranging for a special exhibition of such 
new inventions as may be peculiarly suited for use in 

ndinavian countries, during January next. 
Copenhagen Patent Office is, we gather, a private con- 
cern, but the Industrial Society had charge over the 
Danish exhibits at Chicago. Further information as to 
the proposed exhibition can be obtained on application to 
the Kjoben-havn’s Patent Bureau, 48, Vimmelskaftet, 
Copenhagen, K. 

The traffic receipts for the week ending October 22 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,404,701/., which, having been earned on 
18,388 miles, gave an average of 76/:; 8s. per mile. For 
the colenpendion week in 1892, the receipts of the same 
lines amounted to 1,498,548/., with 18,199 miles open, 
giving an average of 82/. 7s. There was thus a decrease 
of 93,8477. in the receipts, an increase of 189 in the 
mileage, and a decrease of 5/. 19s. in the weekly receipts 
per mile. The aggregate receipts for sixteen weeks 
to date amounted on the same thirty-three lines to 
24 261,490/., in comparison with 26,145,837/. for the cor- 
responding period last year; decrease, 1,884,347/. 


Mr. Donald Murray, a journalist of Sydney, N.S.W., 
has devised a form of writing telegraph based on the 
typewriter. The message is printed by type keys both 
at the transmitting and receiving ends. One line 
only is used between the instrument, in spite of the fact 
that so many different characters can be transmitted and 
printed at the far end of the wire. Clockwork and syn- 
chronising devices are not used; but the depression of a 
key at the sending end transmits along the wire five 
short positive and negative currents. At the receiving 
end of the line is an interpreter, which, according to the 
particular combination of signals sent, releases one or 
other of a number of contact keys, which operate relays 
working the type keys. 


A paper by Dr. A. B. Reynolds, Health Commission of 
Chicago, recently read before the Public Health Con- 
ess at that city, is interesting as affording a fresh 
instance of the influence of the water supply on the 

ublic health. The supply for Chicago is taken from 

ake Michigan, the intake being situated at the end of a 
tunnel driven below the bed of the lake. This tunnel 
was recently extended much further out, and since then 
the decrease in the death-rate from typhoid has been 
60 per cent. In spite of this decrease, however, the 
death-rate there from this cause is still higher than it is 
in London and Berlin, owing to the fact that the water 
for these latter cities is filtered before use, whilst that of 
Chicago is not. 


According to Mr. Rudolph Henry, M.I.C.E., the well- 
known American sanitary engineer, the least slope for 
sewers should be such as will cause a velocity sufficient to 
prevent the accumulation of deposits when the sewer runs 
at least half full. A 6-in. pipe should have a hydraulic 
slope of at least 0.7 per cent., an 8 in. 0.4 per cent., a 
10 in. 0.3 per cent., a 12 in. 0.2 per cent., a 15 in. 0.15 per 
cent., and an 18 in. 0.12 per cent.—in other words, a slope 
which willgive a velocity of about 2 ft. a minute when 
running half full. In vitrified pipe sewers the velocity 
may be as great as 8 ft. to 10 ft. per second, if but little 
sand or gravel can enter them. In determining the grade 
of sewers, a careful distinction is to be drawn between the 
hydraulic slope and that of the sewer bottom, as even on 
= slopes the latter can generally be greater than the 
‘ormer. 


Russian engineers are much exercised at the denudation 
of the country about the Trans-Caspian Railway of 
saxaoul (Haloxylon a dendron), the plant which was 
mainly relied upon to check the encroachments of the 
sand upon the permanent way. When the line was being 
constructed saxaoul was planted freely, and facsines of the 
branches were also u to guard the rails. It is now 
discovered that tracts of country extending for 15, 20, 
and, in some places, 40 versts on either side of the railway 
have been swept clear of this valuable plant. It appears 
that the inhabitants cf the new settlements which have 
sprung up do not care to use petroleum or coal, but trust 
to saxaoul for their fuel. It is also cut down and exported 
to the Persian frontier. Measures will probably be taken 
to put a stop to this denudation of the plant which is 
relied upon to keep the sand from shifting, otherwise the 
railway must suffer, and large expenditure be incurred in 
clearing the track after the desert stornis. 


The first ordinary meeting of this session of the Yorkshire 
College Engineering Society, Leeds, was held on Monday 
night, last, when Professor Hele-Shaw gave an address 
on ‘*The Methods of Graphical Calculation.” The 
lecturer showed that the chief uses of graphical workings 
were, firstly, the interpolation of unknown values from 
known values of a like kind, and, secondly, the graphic 
representation of the rate of changes of two variable 
quantities. The elaboration of these two statements 
form the groundwork for the theory and application of all 

rapbical methods. It was also pointed out that the 
fimit of usefulness of graphical work was reached in deal- 
ing with two variable quantities of unlike kind, and that 
if it was required to depict graphically the rate of change 
between three variables of unlike kind, it would 
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necessary to have not only area inclosed by the diagram 
but volume ; this was clearly shown by a plaster model 
which served to illustrate the uselessness of attempting to 
deal adequately with three variables of unlike Kine by 

phical methods upon plane surfaces. A discussion 
ollowed the reading of the paper. 


In a paper on ‘‘Covered Service Reservoirs,” recently 
read before the American Water Works Association by 
Mr. Samuel Tomlinson, M. Inst.C.E., an interesting 
account is given of the reservoirs for the city of Naples, 
constructed inside the Capedimonte Hill. The reservoirs, 
in fact, are 150 ft. below the surface of the ground. This 
admirable situation was adopted because the hill had 
y been honeycombed for building stone, and the 
galleries left by the old miners could be enlarged 
without great expense. The low-service reservoir con- 
sists of five ovoid galleries, excavated parallel to each 
other. They measure 35.4 ft. high and 30.3 ft. wide. 
The depth of water is 26 ft. Three of the galleries are 
830 ft. long, whilst the other two are 666 ft. long, and 
the total capacity of the reservoir is 211,000,000 gallons. 
Up to 5 in. above the top water-line the sides of the 
excavation were plastered with cement, varying in thiek- 
ness from 2 in. at the bottom to 14 in. at the top. The 
plaster consists of two layers, the under one of which is 
composed of two parts of puzzuolana and one part each of 
sand and lime. The finishing coat is of sand and cement 
in equal proportions. The basins are ventilated by shafts 
sunk from the surface, the entrances to which are covered 
and secured. The great depth below ground level at 
which these reservoirs are situated insures that the 
water supply is maintained at an equable temperature of 
about 55 deg. Fahr. the year round. 


It appears from the official report of Her Majesty’s 
Inspector of Mines for the Midland district that the 
total quantity of all kinds of mineral raised in 1892 was 
21,726,122 tons. This was an increase of 12,431 tons as 
compared with the year 1891. The average number of 
days worked in the four counties included within the dis- 
trict in 1892 was as follows: Derbyshire, 248}? ; Notting- 
hamshire, 2384; Warwickshire, 259; and Leicestershire, 
226}. The number of persons employed in the district 
was 74,657, as against 71,540 in the previous year, and 
66,468 in 1890, The quantity of mineral raised last year 
was about 13,000 tons in excess of that raised in 1891. 
The number of lives lost in 1892 was 73, the tons of 
mineral raised per death being 297,618. These figures 
contrasted unfavourably with the previous year, when 
there were only 60 deaths, and the tonnage of mineral 
raised per death was 361,894. But the proportion of 
deaths to tonnage throughout the United Kingdom is 
much worse still, for the tonnage of mineral raised per 
death in 1892 was only 195,473, and in 1891, 201,934. The 
colliery accidents in the Midland districts in 1892 were 69 
in number—including 40 falls of roof, 6 shafts, and 23 
miscellaneous. In 1891 there were only 60 accidents. 
The non-fatal accidents reported under the Coal Mines 
Regulation Act during 1892 were as follows: Derbyshire, 
385; Nottinghamshire, 180; Warwickshire, 49 ; and Lei- 
cestershire, 49 ; total, 663. 





AMERICAN RAILROAD ConstTRUcTION.—The length of new 
railroad built in the United States in the first nine months 
of this year was 2041 miles. Among the States which 
have built the largest extent of new lines this year are: 
Florida, 1034 miles ; Missouri, 140 miles ; North Dakota, 
1944 miles ; Ohio, 134# miles ; Pennsylvania, 364 miles ; 
and Texas, 141 miles. 

Tue ScotcH AND FRENCH O1n TrapEs.—Some time 
ago the French Minister of Commerce commissioned a 

rench engineer to make a careful inspection of the 
Scotch and French oil works, to ascertain how it was 
that an industry so precarious in France had made con- 
siderable advance in this ——e without the advantage 
of protection. The engineer in his report states that the 
bituminous shales in the Scotch fields are much richer in 
oil than those of the principal fields in France, the yield 
being 27 gallons of oil per ton, as against 11 gallons, 
while French crude oil contains only 2 to 3 per cent. of 
paraffin, against 12 per cent. in the case of Scotch crude 
oil. Moreover, Scotch shale, when distilled, provides a 
considerable oa of ammonia, which, subsequently 
converted into sulphate, constitutes two-thirds of the 
value of the commercial products of the shale. This 
latter is urged as the reason why the industry 
in Scotland has not completely collapsed in the 
face of American competition. Of this competition 
evidence is given in the fall of prices to a half, a third, 
and in some cases a fourth of what they were twenty 
years ago. Improvements, it is stated, have reduced the 
cost of production of a gallon of oil in twenty years 
from 12.633d. to 4.44d., but even this is above the 
selling price, which is only possible in consideration of 
the recovery of ammonia. In regard to mining methods, 
the French engineer regards a comparison as entirely 
favourable to France, the cost of winning shale being 
5s. 6d. per ton in Scotland, and 2s. 94d. to 3s. 24d. per 
ton, according to density, in France. He counsels the 
adoption in France of the Scotch method of using super- 
heated steam in the rectification process, which is always 
advantageous in the_fractional distillation of oils not very 
rich in illuminating properties. He approves thoroughly 
of the process of shale distribution for crude oil which is 
characteristic of the Scotch industry, and advocates the 
adoption of the progressive distillation, finishing at a very 
high temperature. This he considers would greatly in- 
crease the yield from French shale. He further suggests 
that the French shale oils, which are highly sulphuretted, 
might with advantage be freed from sulphur by the oxide 
of copper method used in America in the treatment of 
certain oils. 
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EARLY AMERICAN LOCOMOTIVES AT THE WORLD’S COLUMBIAN EXPOSITION. 
(For Description, see Page 537.) 
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THE WORLD’S COLUMBIAN 
EXPOSITION. 

On Monday last, October 30, the World’s Colum- 
bian Exposition of 1893 officially closed its doors 
and is passing into the region of history. During 
its brief span of life, it achieved great things, and 
it has come to a termination with an unexpected 
and undoubted triumph. More than 21 millions 
of visitors passed its turnstiles, each paying a 
price for admission unknown at European Exhi- 
bitions. This enormous aggregate falls far short of 
the sanguine anticipations many of its supporters 
confidently held to, six months ago, but, on the other 
hand, it vastly exceeds what was expected after 
the Exposition has been opened ninety days to the 
public. With the gate money and returns from 
concessions, the executive finds itself in a far better 
financial position than might have been expected, 
and though the deficit must undoubtedly be very 
heavy, it had been from the first anticipated that 


5|many of the subscribers would lose their money, 


so that no disappointment should be felt on that 
account. It is too early to review the financial 
situation accurately, and, indeed, the valedictory 
oration to a departing Exhibition should be confined 


548|to generalities and flattering retrospect ; criticism 
sag | 204, if need be, strictures, may come hereafter, but 


for the moment the towers and palaces of the White 
City should be seen only through the golden haze of 
If record-breaking be a weakness of the 


content. They have held the largest Exhibition the 
world has seen (or is likely to see for many years) ; 
they reared the most beautiful buildings on an ideal 
site ; they have expended (and perhaps lost) more 
money than has hitherto been devoted to any Exhi- 
bition ; they can claim to have met the hardest time 
and darkest prospects, worse relatively than those of 
Vienna in 1873, when cholera and panic were hardly 
such foes as the crashing of banks and the sudden 
disappearance of colossal fortunes ; they can boast 
of by far the greatest attendance ever realised on 
any single day ; and if their total number of visitors 
falls short of that of the Paris Exposition of 1889, 
they will remember that the price of admission was 





50 cents instead of 50 centimes. The record has 
been broken, too, in a less satisfactory way by fire 
and accident; the destruction of the cold storage 
building, and the great loss of life attending it, finds 
no parallel in the history of Exhibitions; the 
ambulance service was kept busy within the 
grounds of Jackson Park, and a deplorable loss 
of life from railway accidents must be laid to the 
account of the World’s Fair. This, indeed, was to 
be expected, for the many lines centering in 
Chicago are overburdened with traffic under ordi- 
nary conditions, and the extra burden thrown upon 
them during the past three months could not be 
borne without many disasters. 

Probably the fact that the Exposition is over, 
and over with so much glory, brings a general feel- 
ing of satisfaction to Chicago. From the com- 
mencement of the great fight with eastern cities to 
gain the privilege of holding the World’s Fair, the 
people of Chicago have been in a state of almost 
unbearable tension. The Exhibition ‘‘they paid to 
get and prayed to be delivered from” involved 
vast responsibilities and great sacrifices ; it was no 
unmixed blessing for which they struggled, but 
when the victory was won, they faced the responsi- 
bilities and undertook the sacrifices. The manner 
in which the stupendous task has been accomplished 
has astounded all the world, except that part of 
it which has maintained an attitude of stolid 
indifference. At the close of May, the most 
hopeful friend of the Fair could not but take a 
gloomy view of the chances; the visitors were 
ominously scanty, and the hostile criticisms of the 
eastern press damaging and unceasing. The monu- 
mental railway station, erected on the grounds with 
a reckless outlay, remained a desert, and the ap- 
parent indifference of the railway companies indi- 
cated the probable absence of those crowds of visitors 
from all parts of the United States whose attendance 
was relied upon. Then came the panic, with all its 
disastrous consequences, so that on August 1 it 
seemed almost impossible that disaster would be 
escaped. But late in the day the tide turned, and 
the triumph of the World’s Fair came on the crest 
of a flowing wave of good fortune. Through August 
and September the crowds increased, the excur- 
sion traffic grew, and on October 9 the marvellous 
record of ‘‘Chicago Day,” with 716,881 paid admis- 
sions, was obtained. During the first week of 
October no less than 2,101,000 people paid for 
admission ; this was raised to about 3,500,000 for 
the two weeks ending the 15th, and it now appears 
certain that the total has exceeded 21 millions, 
Of course, with the influx of visitors, the treasury 
resources grew, not only from the half-dollars of 
entrance charge, but from the profit on conces- 
sions. And to such a degree was this welcome 
change effected, that all liabilities, except to stock- 
holders, can now be discharged ; the remainirg 
liabilities are very large, but nothing like what was 
expected, and the stockholders may well be con- 
tent, if need be, to lose their money in view of the 
substantial and permanent benefit that must accrue 
to the city of Chicago. Nothing succeeds like suc- 
cess, and the unexpected turn of events has broken 
down the hostile feelings that prevailed so long. 
Instead of criticism comes laudation, well-deserved, 
though somewhat tardy ; the New York papers are 
now almost as proud of the success as Chicago her- 
self ; the annexed extract shows the tone that now 
prevails : 


‘Thus has Chicago patently redeemed the obliga- 
tions incurred when she assumed the task of building a 
World’s Fair. Chicago’s business men started out to 
prepare for a finer, bigger, and more successful enter- 
prise than the world had ever seen in this line. The 
verdict of the jury of the nations of the earth, who have 
seen it, is that it is en, ens bigger and un- 
doubtedly finer, and now it is assuredly more successful. 
Great is Chicago, and we are prouder than ever of her.” 


Not only has the World’s Fair been a “ finer, 
bigger, and more successful enterprise than the 
world had ever seen in this line ;’ it will, in our 
opinion, have more important results than have 
attended any International Exhibition since 1851. 
The consequences to Chicago can be imagined, 
though their extent is not to be gauged. Her 
greatness will increase, her commercial power will 
extend, and her relations with the old world will 
grow larger every year. The refining and educat- 
ing influences of the Exposition will be permanently 
felt, not only in Chicago, but throughout the 
United States, and the whole nation cannot fail to 
be richer, better, and wiser for the work done by 
the great central metropolis of the Union. The 
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consequences to foreign nations will, in our opinion, 
be hardly less fateful. The large crowds expected 
from Europe did not come, but visitors from this side 
of the Atlantic partly made up in importance what 
they lacked in numbers. To-day the power, progress, 
and importance of the United States are understood 
abroad better than they were ever known before ; 
the possibilities of future foreign trade with the 
Republic—tariff or no tarilf—are more completely 
realised. Once more, so it seems to us, we have 
been worsted in the fierce commercial struggle of 
the world, by neglecting a golden opportunity, of 
which our most formidable trade opponent, Ger- 
many, was not slow to take advantage. Never, at any 
International Exposition, has any foreign country 
been so completely represented. The reason was an 
obvious one—though German manufacturers were, 
for a very long time, slow to graspit. Germany 
has trade to make, and we have trade to lose, with 
the United States ; it cannot be disputed that the 
display made by Germany will hereafter be the chief 
memory associated with the exhibits at the World’s 
Fair, and it is scarcely doubtful that the conse- 
quences will be promptly seen in the returns of our 
export trade with America. Germany, however, 
was not the only country making a splendid record 
at Chicago; France was nobly represented, while 
Sweden, Russia, Italy, Spain, and Switzerland were 
prominent among European nations. Great Britain 
may well be proud of those among her colonies who, 
wholly at their own cost, took part in the Exposition. 
New South Wales made a display worthy of a 
first-class nation, and Canada came very close 
behind; Ceylon was represented in a way never 
before attempted, and several others helped to 
make good the deficiencies of the mother country. 
One of the most outspoken utterances on this subject 
was recently made by Mr. Henniker Heaton, 
M.P., when visiting Chicago a few weeks since : 

You may say that I am disgusted with Great 
Britain’s exhibit and attendance. The former is puny 
and in no degree representative. England and Eng- 
landers will never have another such a glorious oppor- 
tunity for an international exhibit of their resources and 
capabilities. I do not in the slightest degree hold Sir 
Richard Webster responsible for the situation, and Par- 
liament supplied a plenteous fund, but the extent and 
importance of the Exposition have been wholly miscon- 
strued and unappreciated in England. 

** As for the lack of European attendance or patronage, 
they have no conception of what they have missed seeing 
and enjoying. On the other hand, Australia has sur- 
passed herself, and I am proud of her as an English sub- 
ject. Her exhibit in the Agricultural Hall is marvellously 
fine and creditable, and in a large measure redeems 
England’s indifference or cupidity.” 

We imagine there are but few unprejudiced 
people competent of judging who will not thoroughly 
indorse Mr. Henniker Heaton’s criticisms, and we 
sincerely hope that this gentleman will not fail, on 
his return to England, to repeat and emphasise 
his well-grounded strictures. 

For good or ill the opportunity has passed away, 
but we may yet learn useful lessons, if we 
choose to do so, from the Columbian Exposi- 
tion. Such celebrations, in one country or another, 
aud at short intervals, appear inevitable, and the 
experience at Chicago ought to be useful on future 
occasions, especially to exhibitors, who are the most 
important elements of an exhibition. We think it 
will be generally admitted hereafter that the 
World’s Fair was on too large a scale; that the 
exterior of the buildings was too beautiful, and 
the surroundings too attractive for the well-being 
of exhibitors, and in this connection we should 
like to hear from British exhibitors whether they 
have been satisfied with their venture, and, if 
not, for what reasons. We think more atten- 
tion must be paid in future to ventilation; that 
it will be admitted it is not always the biggest 
buildings that are best adapted for exhibitions 
—at Chicago the Transportation Building was 
far more more convenient than the one devoted 
to Manufactures and Liberal Arts; that, unless 
for exceptional purposes, overhead galleries should 
be abolished as almost useless for exhibitors ; 
that more care should be devoted to the prepara- 
tion of catalogues (New South Wales gave an 
admirable model); and many other things. In 
matter of classification the Columbian Exposi- 
tion left nothing to be desired; in organisa- 
tion it displayed many weaknesses. We are 
bound to say, though we say it with fear and 
trembling, that Women’s Buildings should be 
avoided in the future, and that the Midway 
Plaisance, though it was full of delights, estab- 
lished a dangerous precedent. We consider that 





the public had little, if any, ground for complaint» 
and the fullest cause for satisfaction, both as 
regards the means provided for their transport 
to and from the Exposition, and their comfort 
(except for bad restaurants) and amusement during 
their visits; this is said without allowing for the 
fact that the American crowd is the most long- 
suffering and most self-respecting crowd in the 
world. Of those in whose hands the vast responsi- 
bility was vested, no words of praise can be too 
loud, and this is the proper place to express our 
deep regret that one so useful and energetic in pro- 
moting the welfare of the Exposition, should have 
been shot down by the hand of an assassin at the 
moment when the fulness of its glory had come. 
The unlooked-for financial results achieved by the 
Exposition must be a source of lively satisfaction 
to these gentlemen who have laboured so well for 
the success of the Exposition ; the latest informa- 
tion to hand, as we write those lines, leads to the 
hope that even the stockholders will not lose more 
than 50 per cent. of their investments. With 
hearty congratulations we echo the words of the 
New York journalist, ‘‘Great is Chicago, and we 
are prouder than ever of her.” 





THE LOSS OF THE “ VIOTORIA.” 

Tue loss of H.M.S. Victoria is the most impor- 
tant naval event of modern times, and the papers 
which have just been issued by the Admiralty are, 
perhaps, the most weighty documents that have 
ever been put before the public by their lordships 
of the Admiralty. These papers have only reached 
us shortly before going to press. In order that 
the subject might be properly understood, it is 
necessary that the diagrams accompanying the 
report should be seen, and these we shall repro- 
duce next week. The papers in question consist 
of two Admiralty minutes and a report by the 
Director of Naval Construction and Assistant 
Controller, Mr. W. H. White, C.B. The latter is 
by far the most important part of the issue, and 
doubtless the first thing that will occur to the 
majority of persons will be whether Mr. White is 
the right person to prepare, single-handed, such a 
report. It is true the Victoria was designed before 
the present D.N.C. was appointed to that position, 
but Mr. White is too staunch a man not to sup- 
port his former chief, with whose work, during the 
later years of Sir Nathaniel Barnaby’s tenure of 
office, Mr. White was so intimately associated. 
In addition to this there is the universal tradition 
—and a very honourable tradition it is—of all 
Government officials to ‘‘ support the department ” 
outside ; however much they may bicker at home. 

Any objection to Mr. White as an interested 
person is, however, merged in the fact that 
all warship designers are very much in the same 
boat—or at any rate in a very similar kind of 
boat ; and in this respect there is one sentence 
in the report which appears to bear more sig- 
nificance than all the rest. Speaking of the 
Victoria, it is said: ‘*The number of water- 
tight doors is made as small as possible, consis- 
tently with the essential conditions for working 
and fighting the ship.” We have not time now to 
compare, in detail, the subdivision of the Victoria 
with that of other battleships, but, speaking gene- 
rally, we may say that she shows no defect in this 
element of design. If the Victoria’s water-tight bulk- 
heads and water-tight doors could not be expected 
to prevent her sinking, neither could those of-any 
other vessel in Her Majesty’s Navy, and, we 
venture to state, in any other navy. It is for that 
reason that this question of design is not personal 
to any single constructor, or any group of designers; 
it is common to all. The question here may arise 
whether the point is one that affects the naval 
architect at all. The general and popular opinion 
is, we believe, that Mr. White works out all the 
design of a warship from his inner consciousness : 
that the vessel springs ready armed from his 
brain. Those more intimately associated with 
these matters know that such is very far from 
being the case. The functions of the Construc- 
tive Department —- which is a branch of the 
Controller of the Navy’s department—are to 
advise on professional matters, and, according to 
strict official procedure, the Director of Naval Con- 
struction would simply have to state what would 
be the effect on the trim and stability of a ship if 
certain compartments were flooded. It is for the 
naval officers on the Board to say whether these 
spaces are likely to be flooded during action : and 





here it may be well to leave the consideration of this 
special mishap which has occurred to one of our fore- 
most battleships, disastrous as it has proved. The 
importance of an accidental ramming during peace 
time is small compared to the magnitude of the ques- 
tion as applied to actual warfare. The ram is not the 
chief weapon of attack ; that position is held by the 
gun, and if subdivision has to be abandoned as a 
method of keeping a ship afloat during action—- 
which seems to be a fair conclusion from the pas- 
sage we have quoted—the whole art and mystery of 
warship design has to be remodelled. It does not 
follow from this, as some persons seem to think, 
that every one who has differed from accepted 
designs in the past is right, and the authorities 
have been wrong all along the line. 

It will not be forgotten that the injury to the 
Victoria was largely below water line, whilst the 
damage from gun-fire would be chiefly above that 
somewhat vaguely defined level. This aspect of 
the question is well illustrated in the excellent dia- 
grams which accompany the report. It would much 
simplify the design of warships if arrangements 
could be made that they should always engage in 
still water and at agiven load draught, butso long as 
there are waves—and the speed of the ship is no 
unimportant element in their production—the water 
‘line’ will always resolve itself into an area, 
often one of considerable magnitude. 

We shall return to this subject in our next issue, 
when we have had more time to digest the matter 
contained in the official publications. In the 
meantime the broad result stands out prominently 
that ‘‘subdivision” is not what has been claimed 
for it, and there is not one of our warships 
that could not be disabled or sunk by well- 
directed gun-fire, or by blow of ram or torpedo, 
supposing she were retained in ‘‘ the essential con- 
ditions for working and fighting the ship.” At the 
best it takes three minutes to close water-tight 
doors, and it is obvious that the manceuvre could 
not be gone through during action every time the 
enemy threatened by gunfire, ramming, or torpedo. 
If we have a consolation, it is that our friends, 
the enemy, are in the same parlous state. 

Perhaps the true moral to be drawn from this 
sad national calamity is the very old one, that 
the ship which can strike the hardest blows in the 
shortest time will win, and that not only matériel 
but men have to be considered. 





MARINE INDUSTRIES. 

Mr. Joun Ineuis, the well-known Clyde ship- 
builder, is the new President of the Institution of 
Engineers and Shipbuilders in Scotland, and he has 
just delivered his presidential address. The difti- 
culty of attaining success in such an address is a 
common experience, for there is no positive standard 
by which to judge the result. The usual practice is 
to adopt the historical or reminiscent, but, unless 
the narrator can deal with personal reminiscences 
of a date now ancient, the result is usually unsatis- 
factory ; while, as Mr. Inglis further pointed out, a 
summary of the engineering works of the year is 
apt to savour strongly of extracts from the technical 
journals. We cannot Se appreciate the value set 
upon the objections to dealing with a particular sub- 
ject of which a special study has been made. Few 
members would regard suchan address from a master 
mind as ‘‘invading the territory of the members 
who contribute papers at the regular meetings.” 
The fear of weaknesses and fallacies going unchal- 
lenged because, by courtesy, presidential addresses 
are not debated, would surely be met by criticisms 
from without, if not in subsequent papers. If 
personal reminiscences of value not hitherto 
divulged cannot be presented, we think the time has 
come for a departure from the rule of dealing with 
history already recorded. As personal reminiscences 
of any special value are exceptional rather than the 
rule, it is fully time some new departure was made 
in the way of dealing exclusively with a technical 
subject of which a special study had been made, 
and probably Mr. Inglis was as well able as any 
marine constructor to make such a departure, for, 
recalling his few contributions to the technical 
institutions, and their permanent value to the 
whole profession, we douit not that in the archives 
at Pointhouse there is a store of experience, a 
little of which would have made an ideal address. 

Withal the address by Mr. Inglis was a distinct 
success. Next to reminiscences or the treatment 
of a subject by an expert, comes what might be 
termed a philosophic estimate of the influence 
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of passing events, and a careful consideration by a 
competent judge of their value as steps towards pro- 
gress. He is endowed with that philosophic calm 
which is necessary to hold the balance between the 
optimism consequent, say, on the addition of halfa 
knot to the speed of the modern Atlantic steamer, 
and the pessimism so largely obtaining owing to the 
unsettled condition of labour. Both topics are of 
moment, but the President seemed content in the 
case of these and other subjects to drop a suggestion 
starting a long train of thought. In the one case 
he felt satisfied, in reviewing the discontent of 
labour from ancient times, that disputes on 
wages questions have always been, and probably 
will be, so long as the sole nexus between 
man and man is cash payment. Some artificial 
regulation of wages is, he considers, necessary, and 
he suggested, as a suitable pursuit for the members, 
the determining how such regulation could be intel- 
ligently applied, and how waste of energy in striv- 
ing for the unattainable should be avoided. The 
idea is good, and a committee with such a president, 
who has studied political economy from the practical 
as well as theoretical point of view, might produce 
some basis for a satisfactory scheme. There is no 
doubt that such strikes as that which has continued 
for three months in the coal trade have most disas- 
trous results, and in marine industries, where they 
are not infrequent, benefit would accrue from a 
method of regulating wages intelligently applied. 
As to the future of the marine industries from 
the technical standpoint, little was said, and the 
explanation is satisfactory. The first essential to 
progress in this respect, he rightly considers, is 
finance. He believes that if the obstacles to com- 
mercial success can be got over, the requisite skill 
for the production of still faster vessels will not be 
wanting. He therefore entered at some length 
into the question as to whether, with our larger 
steamers, we have reached any higher financial 
success, and the result of his investigation led him 
to the conclusion that, notwithstanding the con- 
tinuous efforts of engineers towards mechanical 
improvements, and the attaining of ever-increasing 
speeds at sea, the margin of profits to the owner of 
fast steamships is so dangerously near to zero, that 
to preserve him in existence it would seem as if 
the State aid which was obviously necessary in the 
infancy of steam navigation, cannot yet be dis- 
pensed with. British mail services are performed 
more cheaply than those of any other nation. The 
mail subsidies paid by this country amount to 
637,0001. per annum, while the other three prin- 
cipal Kuropean countries—France, Germany, and 
Russis—pay in the aggregate over 2.7 millions, or 
more than four times the British total. In other 
words, the four countries pay in all 3.33 millions, of 
which Great Britain contributes 20 per cent., while 
the foreign trade of the four countries is 1646 mil- 
lions sterling, of which our proportion is 45 per 
cent., or 740 millions. The four countries quoted 
pay 1l. of subsidies to every 3361. worth of 
imports and exports; the ratio for Britain is 
1to 1161. Taking the case of the French com- 
panies first, Mr. Inglis found that the mail 
subsidy amounted to one million, while the pre- 
mium or bounty for navigation, under the new 
laws, amounts to 360,000/. The French Trans- 
atlantic, with 1.6 millions of capital and 167,000 
tons of shipping, absorbs subsidies amounting to 
446,3201., and yet only distributes about 89,000/. 
annually in dividends—less than one-fifth of the 
State aid. The Messageries Maritimes has 2.4 
millions of capital for 202,000 tons of shipping. 
They absorb 554,000. as subsidies, and only pay 
120,000/. as dividend. Steam navigation in France, 
as Mr. Inglis points out, is still the tender nursling 
of 1836, for were it not for the subsidies there 
would be a yearly loss of fully a quarter of a million 
in the case of two companies with four millions of 
capital. In Germany the condition is equally un- 
satisfactory, for the principal company——the North 
German Lloyd’s—would last year have dropped 
190,0007. had it not been for the subsidy of 
220,0001. The year’s balance was only 30,000/.-— 
equal to 14 per cent. on the capital of two millions. 
An examination of the British companies’ accounts 
fur the past year does not indicate any improve- 
ment. Taking four of the leading companies which 
made profits last year—the P. and O., the Cunard, 
the Royal Mail, and the Shaw Savilland Albion Com- 
panies—it is found that they earn a subsidy totalling 
482,3031., while the profit on the year’s operations 
was only 159,086/., so that but for this subsidy the 
loss on the year would haye been 323,000/. Of 


course the subsidy is really for work done, while, as 
regards freights, last year was not by any means 
a favourable one. It is nevertheless surprising to 
note that but for this State aid the companies 
named having high-speed steamers would have 
been without a profit. The details are instructive : 





. Mail Per 1000. 
Capital. Subsidy. Profit. Capital. 
£ £& £ 
P. and O. 2,320,000 340,000 139,800 = 61. 
Cunard ~ 1,600,000 50,009 6,914 = 6s. 9d. 
Royal Mail .. 900,000 90,000 902 = &d, 
Shaw Savill .. 466,420 ae 12,070 = 20. 10s. 
5,286,420 480,000 159,086 = 3. 


The P. and O. have an Admiralty subvention of 
12,3941. 11s. 9d., and the Cunard Company of about 
13,5001. per annum in addition to mail subsidy. 
Four other companies are cited by Mr. Inglis as 
subsidy-earning, yet working without profit. The 
Union Company, with a capital of 698,410/., had a 
debit balance equal to 10 per cent. of capital, and 
the Castle Line, with a capital of 504,000/., a loss 
of 40,000. The Orient dropped 43,000/., nearly 
equal to 10 per cent. of the capital, notwithstanding 
that their mail subsidy is 85,000. The Pacific 
Company have a mail subsidy of 20,000/., and yet 
lost 57,238/., so that the capital of nearly 14 millions 
earned no return. These eight companies, there- 
fore, representing 8} millions of capital, while re- 
ceiving from the Government 665,200/. as mail sub- 
sidy, or Admiralty subvention, show on balance a 
loss on the year’s working of over 50,000/. The 
President had no means of determining if the com- 
panies had any considerable cash reserve, but if 
they have, these, he thinks, are probably over- 
balanced by the sum of 650,000/., which one of the 
older Atlantic companies has written off as irre- 
coverable loss. The operations of the companies 
named, it is pointed out, are probably less affected 
by the fluctuations in cargo freights than those of 
the majority of shipowners, and Mr. Inglis thinks 
it difficult to avoid the conclusion that much of the 
disastrous results may be due to more rapid ad- 
vance in speed than the conditions of the employ- 
ment of the vessels warrant, or to some other 
defect in the adaptation of them to the intended 
purpose. ; 

The point is one of great interest, and Mr. Inglis’s 
demonstration is so satisfactory, so far as it goes, that 
one cannot but the more regret that he departed 
from the topic to satisfy the ordinary idea of a pre- 
sidential address to which we have already made re- 
ference. It would have been interesting to know pre- 
cisely if the very unsatisfactory results of last year’s 
working were experienced in preceding years. It 
is well known that we have been passing through 
a period of great depression, and that freights have 
been very low, and while the companies quoted 
may not have suffered as much as ordinary freight 
carriers, still there is the possibility that the 
figures of last year are worse than those of preced- 
ing years. The point to be determined before any 
conclusion can be arrived at is whether the losses 
have grown with the addition of ships of increased 
speed, and have not fluctuated with the prosperous 
or depressed state of the freight market, as in the 
case of companies where speed is not the first 
essential. Moreover, incidental influences in trade 
must be taken into consideration. There is room 
for doubt as to whether our high-speed steamers 
make for commercial success, and if they do not, 
then we are advancing either too quickly or 
on false lines. The history of progress in 
all departments of science encourages develop- 
ment in anticipation of reward, and we do not 
know that we have reached that stage in marine 
construction when the prospects warn against 
advance. As to whether the line of progress is 
right or wrong, there can be no definiteness ; so 
that there is the greater need for frequent and 
careful investigation. Mr. Inglis, in his address, 
which, as we have indicated, is pregnant with 
thoughtful hints, therefore opens up for considera- 
tion a wide subject of investigation, and it should be 
to the interests of shipping companies to supply the 
information requisite for a thorough investigation 
as to whether or not the present type of fast 
vessels have defects which militate against com- 
mercial success. 








THE WEATHER OF OCTOBER, 1893. 
Autumn has been mellow to the core. After 
the brilliant summer, autumn has been resplen- 





dent in hues and tints over the landscape, and the 








weather of October has shown that 
Autumn comes with the might of floods, 
The glow of moonlit skies, 
And the glory flung on fading woods 
Of thousand mingled dyes. 
Of course the wettest month of the year is always 
expected to be wet, but not always to have so fair 
duration of sunshine as the past month. The rains 
were welcomed all over England, making conditions 
favourable for roots and pastures, as well as for 
sowings. 

‘The mean pressure and temperature of the at- 
mosphere at extreme positions of the British 
Islands to which the Isle of Man is central, were as 
follows : 














: Mean | : 
‘ Mean Difference Difference 
Positions. pressure. | from Normal. "en from Normal. 
: } in. in. deg. | deg. 
North ..| 29.55 below 0.14 48. | above 1 
South 29.97 above .06 Se Sera 
West 29.81 aor To Ce 
East 29.82 below .01 51 a 1 
Central 29.81 Pm -01 51 | a 1 


The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results: 


| 





| | * 
Places. | Rainy Days. Amount. a 
| in. in. 
Sumburgh .. “ 28 6 07 more 1.80 
Scilly .. ee ws 23 2.26 less 1.44 
Valentia wa “a 26 4.11 ae 
Yarmouth .. P 19 1.63 . ae 


The daily general directions of the winds over 
these islands give a resultant from W. ; from W. 
by S. when the estimated force is taken into the 
computation ; and from W. as indicated by the 
mean distribution of atmospherical pressure. This 
is so near to the normal resultant, W.S.W., that a 
mean temperature 1 deg. above the normal is not 
surprising. Atmospherical pressure differed only 
slightly from the normal ; but at the north of Scot- 
land, where the difference was greatest, the rain- 
fall was most frequent and abundant ; the other 
parts had a deficiency in the quantity of rain. On 
the 10th, 1.1 in. of rain was measured in London ; 
on the 12th, 1.28 in. at Jersey, 1.12 in. at Dungeness ; 
on the 18th, 1.57 in. at Hurst Castle. Thunderstorms 
occurred in south-west England on the 5th; in 
central England on the 7th ; in south-east England 
on the 9th; on the south coast on the 17th. The 
highest temperature, 70 deg., was reported at 
Llandudno on the 2I\st.; the lowest, 27 deg., at 
Markree on the 8th. The mean temperature of 
the air at 8 a.m. for the entire area of these islands, 
at sea level, was 51.5 deg. on the Ist, 48.5 deg. on 
the 4th, 51 deg. on the 8th, 48 deg. on the 13th, 
57 deg. on the 16th, 51 deg. on the 19th, 57 
deg. on the 2Ist, 48.5 deg. on the 23rd, 51.5 deg. 
on the 24th, 46.5 deg. on the 26th, 53 deg. on the 
27th, 39 deg. on the 31st, showing the capricious 
fluctuations of the descending curve of temperature, 
due to changes of wind, which were chiefly between 
S.W. and N.W. Atmospherical pressure was 
greatest, 30.5 in., on the 23rd ; least, 29.0 in., on the 
4th. The heavy falls of rain to be expected in this 
month were alternated by intervals of sunshine, a 
fair amount of day warmth qualified by cold at 
night. ‘‘The cold groweth stronger, and paler the 
sun.” At 8 a.m. on the 22nd, while the temperature 
at Dungeness was 58 deg., at Parsonstown it was 
only 37 deg. The notations of the weather indicate 
clear fine days to have ranged between 12 in the 
east and 4in the west; overcast, between 17 in 
the north and 6 in the south district. During the 
four weeks ending the 28th, the duration of bright 
sunshine, estimated in percentage of its possible 
amount, was for the United Kingdom 32, Channel 
Isles 41, north-east England 40, east England 39, 
south England 37, central England 36, east Scot- 
land 33, south-west England 31, west Scotland and 
south Ireland 30, north Ireland and north-west 
England 26, north Scotland 13, 

Week by week the proportion of sunshine has 
been steadily decreasing. 








THE NEW TORPEDO-BOAT 
; DESTROYERS. 
On Saturday last a trial took place which has 
been looked forward to for some time with in- 





terest, perhaps not quite without a tinge of 
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anxiety, by many of those responsible for the 
efficiency of vessels in Her Majesty’s Navy. The 
craft making this trial was the first of the new 
class of swift torpedo-boat destroyers ; the condi- 
tions to be conformed with by these boats having 
been laid down by Dr. W. H. White, the Director of 
Naval Construction, and contractors were invited 
last year to make proposals for them. When it is 
stated that the stipulated speed was 26 knots, with 
a load of 35 tons on board, if locomotive-type 
boilers were used, and 27 knots under the same 
conditions of trial in other respects, if water-tube 
boilers were adopted—the trial being for three 
hours’ continuous run—it will easily be understood 
that the field of selection open to the Admiralty 
authorities was somewhat restricted, in fact it was 
confined at first only to the two well-known Thames 
firms of Thornycroft and Yarrow, although Laird 
Brothers have more recently secured an order for 
two boats of asimilar type. Messrs. Yarrow under- 
took to build two of these novel vessels, and these 
are now known as the Havock and the Hornet; the 
former, which is the vessel tried last Saturday, 
has locomotive-type boilers, and the Hornet the 
Yarrow water-tube boiler. Those who have fol- 
lowed our accounts of the naval manceuvres of 
recent years will remember the drawback to the 
ordinary first-class torpedo-boat which results from 
the loss of speed experienced by these vessels when 
running in anything like a heavy sea. Naval officers 
were not slow to grasp the possible effect this would 
have in reducing the efliciency of torpedo-boats, 
and it was doubtless largely due to this that a pause 
was made in the construction of these vessels. The 
present Controller, Admiral Fisher, has contended 
for some time that a larger and more powerful 
craft of the torpedo-boat type might secure the 
speed at sea required to overhaul existing torpedo- 
boats. The problem was put before the Director 
of Naval Construction, who determined upon the 
present class of vessel. The result of Saturday’s 
trial has more than justified his expectation, al- 
though there were many authorities in this field 
who doubted the possibility of what is now an 
accomplished fact. 

We have already given particulars of Messrs, 
Yarrow’s two vessels,* but we will now repeat the 
leading elements of design for convenience of 
reference. The boats are twin-screw, and generally 
resemble the first-class torpedo-boats built by this 
firm. The length is 180 ft. and the width 
18 ft. 6 in. There is the usual hood or turtle- 
back forward, although some modifications have 
been introduced with a view to getting a drier 
deck when the vessel is steaming into a head sea. 
We hope to illustrate these boats at a later date, 
and may therefore leave these details for the 
present. The propellers are three-bladed. The 
engines are of the usual tri-compound type adopted 
by the firm, having cylinders 18 in., 26 in., and 
395 in. in diameter by 18 in. stroke. The boilers, 
two in number, as stated, are of the locomotive 
type, and have copper fireboxes with copper tubes. 
The total grate surface is about 100 square feet, 
and the total heating surface about 5000 square 
feet. 

Saturday’s trial was made in what was decidedly 
heavy weather. The speed of the wind was put 
down at 30 miles per hour, and the trial was made 
in the open sea, the Maplin course being used for 
the measured mile runs, while the rest of the trial 
was run right off shore into the German Ocean, so 
the boat was not favoured by fair weather condi- 
tions. Messrs. Yarrow have comewhat of a reputa- 
tion for taking people by surprise, and so it has been 
in this case, for it was only last week we made 
inquiries as to when the trial would take place, 
and were told it would not probably be for some 
weeks. Now it appears that at the last moment it 
was decided to run on Saturday, and for that 
reason we missed the opportunity of witnessing 
this unsurpassed performance, and thus broke our 
own record of having been present at all the 
“‘record ” trials of this class of boat for some years 
past. The following is a copy of the observed 
results as to speed on the last four runs made on 
the mile, the deadweiglit on board being 35 tons. 
If the load carried were estimated in the manner 
customary with foreign Powers, it would be even 
greater than this. 

On the three hours’ run, made under the excep- 
tionally trying conditions of weather referred to, 
the speed was over 26 knots. On the runs on the 





* See ENGINEERING, vol, ly., page 848, 





mile the mean revolutions were about 362 per 
minute, and the indicated horse-power was approxi- 
mately 3400, although at the time of writing the 
cards have not all been worked out. The figures, 
however, may be taken as a fairly close approxima- 
tion, as it is further supported by data obtained on 
preliminary trials. 











| i 
Time. Speed. Mean Speed | ae Final. 
min. sec. | 
2 10.6 27.565 | 
26.695 | 
2 19.4 25.825 | 26.634 
26,673 26.783 
2 10.8 27.522 26.883 
27.004 | 
2 26.666 
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Although the speed is so eminently satisfactory, 
we think Messrs. Yarrow could, had they wished, 
have gone a little—perhaps a good deal—higher. 
The designed boiler pressure, as stated, was 180 lb., 
but during the trial the mean recorded pressure 
was 165 lb. per square inch, being 15 lb. below the 
maximum. This, we understand, was not owing to 
the fact that there was difficulty in obtaining a 
greater supply of steam, as the air pressure was 
moderate for this kind of boat, between 2 in. and 
3 in. of water, the maximum allowed by the Ad- 
miralty being 5 in., but owing to Mr. Yarrow pre- 
ferring to show that the contract speed could be 
realised with ease, rather than forcing the machinery 
to its utmost power. It will be noticed that the 
mean of the two best consecutive runs-—with and 
against tide—was over 27 knots. 

Our readers will remember the experiments 
which Mr. Yarrow lately made with regard to the 
vibration of engines—an account of which appeared 
in_a recent issue*—and also his paper read before 
the Institution of Naval Architects+ on the vibra- 
tion of steamers provided with excessive power. 
The trial of the Havock confirms conclusively the 
principles laid down, as we are informed no vertical 
vibration whatever was to be traced in any part of 
the hull at any speed. We may add that the speed 
during the three hours’ run, calculated according 
to the usual formula, from the number of revolu- 
tions, showed a mean speed, as stated, of over 
26 knots, in which was included numerous turns. 
These turns should be allowed as unfavourably 
affecting the speed of the boat, as they caused in- 
creased resistance. The bottom of the boat, also, 
had not been cleaned since the day she was launched, 
and in consequence was not in acondition to secure 
the best results. We remember in old days seeing 
boats at Poplar preparing for the next day’s trial 
with a dozen or two of shoeblacks hard at work 
polishing up the bottom. 

By Saturday’s trial the Royal Navy is again 
placed in the very desirable position of owning the 
fastest vessel ever tried in British waters, and we 
are pleased to be able to congratulate both the 
Admiralty and the contractors on this very satis- 
factory fact. 








LITERATURE, 


In Search of a Climate. By Cuas. G. Norracr, LL.B., 
F.R.G.S. Sampson Low. ([25s.] 

A.THouGH this book does not profess to be in 
any sense of the term a technical or scientific work, 
it cannot fail to interest many of our readers who 
are men first and engineers afterwards. The author 
is well known in the yachting world as the late 
owner of the all-conquering Deerhound ; but even 
enthusiastic yachtsmen are subject to the ills that 
flesh is heir to, and it is as a valetudinarian ‘‘in 
search of a climate” that Mr. Nottage appears in 
this brightly written and beautifully illustrated 
volume of travel. The greater part of the book 
is devoted to a description of the Hawaiian Islands 
and Southern California. Mr. Nottage was at 
Honolulu during the recent revolution, when the 
Queen was deposed by the American and missionary 
party, and his description of the motives and methods 
of the revolutionists is no less interesting than his 
account of the extraordinary scientific progress that 
these far-off islands in the southern seas have made. 
A good many people will be surprised to hear that 
the electric light, trams, and the telephone are far 
more universally employed in Honolulu than in any 
European capital. Southern California is of course 








* See ENGINEERING, page 187 ante. 
+ Ibid., vol. liii., pages 435 and 462, 





equally progressive. The climate has, according to 
Mr. Nottage, been ridiculously ‘‘ boomed,” and the 
hotels are, as elsewhere in America, over-heated ; 
but the buildings themselves are magnificent, and 
every luxury invented by modern science is to 
had except good cooking. A striking illustration 
in the book demonstrates, however, that, even in the 
land of Edison, machinery has not attained per- 
fection. It exhibits the bursting of the boiler and 
consequent derailing of the engine on the train 
by which the author was travelling in New Mexico. 
It is satisfactory to learn that 300 new engines 
were promptly ordered by the company—the 
Atchison, Topeka, and Santa Fé—which has, we 
believe, the greatest length of line of any company 
in existence, viz., 10,000 miles. The photomezzo- 
type illustrations by the Stereoscopic Company 
are admirable, and the binding highly artistic. 
A Pocket-Book for Miners and Metallurgists. By F. D. 
team F.G.8. London: Crosby Lockwood and Son. 


Those who are engaged in following a profession 
that involves much travelling invariably feel the 
necessity to carry as good a book of tables and 
notes as can be conveniently packed into their 
pocket. The precise standard that such a book 
should attain is difficult to define, and probably 
every user would be found to have a rather different 
ideal to that held by his fellows, but the compila- 
tion under review has evidently been made with 
much care, and contains a large amount of the kind 
of information that is particularly useful to the 
mining engineer. Upon looking through its well- 
printed pages, we notice that, besides tables of 
strengths, of the discharge of water through pipes, 
of mathematical quantities, and of weights, there 
are more or less detailed geological notes, tables of 
the characteristics of useful and valuable minerals 
and gems, with a very full glossary of technical 
terms. One useful table is that giving the multi- 
pliers by which to calculate the results of chemical 
analyses, but the cautious man should always 
check his tables before relying upon their accuracy, 
and it is alittle unfortunate that this one contains 

a manifest misprint in the multipliers for cadmium. 
The chapters on mining and metallurgy are 

necessarily brief, but some more figures as to the 
bulk, weight, and capacity of the various appli- 
ances mentioned would greatly increase their 
value; it would, moreover, be of advantage if some 
memoranda relative to surveying were added, as 
well as a few astronomical data. The methods 
given of assaying are generally good, though one 
misses the later improvements in them. On the 
other hand, there is an excellent chapter upon the 
important branch of analysis as conducted before 
the blowpipe, and this ought to be appreciated by 
those engaged in practical field work. 

In so excellent a book it is rather an invidious 
task to point out errors, but there area few. The 
value of the ohm, as now understood, is not quite 
equal to the resistance of 106 centimetres of mer- 
cury of 1 square millimetre in cross-section, and 
the table of melting points of the elements sadly 
needs revision. Cast iron and steel are both given 
100 deg. C. too low ; gold melts at 1045 deg. C., 
and not at 1250 deg. C., which is the temperature 
stated ; whilst the melting point of platinum is 
really at 1775 deg., and not 2600 deg. 

Then, too, it is usual to speak of a ‘‘monosili- 
cate” rather than of a ‘‘singulosilicate,” and in 
speaking of the strength of even good ropes it is 
safer to give the loads that ought not to be ex- 
ceeded in practice, rather than the ultimate 
strengths, but on the whole the book is an admir- 
able example of its kind, is well and strongly 
bound, and-ought to find a large sale amongst 
English-speaking prospectors and mining engi- 
neers. 

The Mechanics of Architecture: A Treatise on Applied 
Mechanics, ware. adapted to the Use of Architects. 
By E. WinpHam Tarn an and 125 Dia- 
grams). London :, Crosby Lockwood and Son, 1892. 

This little work purports to contain so much of 

applied mechanics (of structures) as is really neces- 

sary for architects as distinguished from engineers. 

Much space is saved by omitting detailed proofs 

of a host of theorems in mechanics both rational 

and applied, and referring to them simply as proved 
in larger works, thus making the work much fitter 
for the practical architect. This principle might, 
we think, have been carried out still more fully 
with advantage to the practical man. The amount 
of mathematical knowledge required in different 
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chapters is very variable ; in most parts so little is 
required that we think it a pity that the whole 
book has not been adapted for non-mathematical 
readers. On page 7 we are reminded of the mean- 
ings of sine and cosine ; also the positions and values 
of the maxima of several (by no means simple) 
functions are found by purely tentative processes 
of arithmetical calculation: whilst, on the other 
hand, several pages bristle with integrals, and 
cannot be understood without a fair knowledge of 
integration. 

In the first six chapters (111 pages) elementary 
mechanics and resistance of materials are treated 
of in some detail and with considerable skill by 
quite elementary methods, so as to lead up to the 
Theory of Structures. The chapter on Roof 
Trusses (62 pages) is good; space might have 
been saved herein by discarding altogether the old 
process of computing the stresses from formulz, 
and using instead the stress- diagram method 
throughout (as has been done for the more complex 
trusses). The chapters on Arches (81 pages) and 
on Domes (41 pages) are excellent ; they contain 
worked examples of most of the different kinds of 
arches and domes worked out in a way that would 
be easy to follow in similar cases. A great simpli- 
fication has been introduced into the practical cal- 
culation of the stability of the haunches and abut- 
ments by the constant use of the principle that 
since the horizontal thrust at the crown and the 
weight of the arch and load above the joint of rup- 
ture balance about some point in that joint, they 
may, in treating of the parts below that joint, be 
treated of as if applied at that point. This greatly 
simplifies calculating their moments. The chapter 
on domes appears to be largely original, and taken 
from the author’s own papers read before the Royal 
Society. The articles on Raking Shoring are also 
excellent. 

The best part of the work is its practical treat- 
ment of worked-out examples ; but there is much 
in the mathematical explanations and phraseology 
that would bear improvement, of which some 
instances will now be given. 

On page 6 it is stated in effect that a force R may 
be resolved into two components P, Q in any two 
directions A B, A ©, so long as A B, AC are not 
in the same straight line ; but that, if A B, A C be 
in the same straight line, then ‘‘ one component 
vanishes, while the other becomes infinite, and the 
resultant R coincides with the greater force,” 
whereas, of course, both components become 
infinite, but always in ratio P:Q =sinRAC: 
sin R A B; the usual geometrical construction 
(parallelogram of forces) is of course nugatory. 

Again, in the description (page 11) of the stresses 
in a crane A C B, whereof B C is the jib and C the 
apex from which the weight W hangs, it is stated 
that ‘‘ the force acting in B C to balance the stress 
produced by W must act from C towards B,” and 
the arrow-head in Fig. 8 also shows this force in 
direction C B, whereas, in fact, the stress in BC 
~~ the stress caused by W) acts in direction 
BC. 


The next three points to be noticed are pre- 
sumably only accidental slips. 

Firstly, Figs. 9 and 10 are not correctly placed 
together ; they should be placed so that corre- 
sponding lines are parallel (as described in the text). 
Next, on page 22, two couples are queerly 
printed as ‘‘P x AC x P, andQ x B Cx Q,.” 
Again, in several places (see page 23, line 16; page 
24, line 13 ; page 27, line 6; page 28, line 7) the 
phrase ‘‘ stress’ is used where ‘‘ moment of stress” 
should have been used. 

The free use of the old terms ‘ collar-beam,” 
‘*tie-beam,” ‘‘king-post,” ‘* queen-post,” without 
theexplanation that the two former are rarely loaded 
as beams, and that the two latter are rarely loaded 
as posts, is not judicious. Again, on pages 120 to 
123 it is stated that a collar-beam (in a plain 
collar-roof) may act either as tie or strut ; but it 
is not clear how the framing can be doneso that it 
should ever (in a plain collar-roof) act as atie. In 
treating of the arch very little use has been made 
of the important ‘‘ line of resistance ;” only three 
pages are devoted to it (pages 203 to 205), and then 
under the misnomer of ‘‘ line of pressures” (really 
quite a different line) ; the fact that its actual posi- 
tion can only be definitely assigned by aid of 
Moseley’s ‘‘ Principle of Least Resistance” has been 
overlooked ; indeed, on page 204 it is stated that 
‘* when the arch is in a condition of stability the 
horizontal pressure N will act at the centre n of the 
joint AB” (i.e, at the centre of the keystone) ; 


this condition, however, is not only not essential, 
but violates the ‘‘principle of least resistance,” 
which shows that it must lie as high up as is con- 
sistent with the condition of strength of the arch 
ring, say at the upper third of the ring. 

Even with all these faults (which could be easily 
cured in a new edition), the book is a distinctly 
good one in its teaching the practical working of 
examples without much mathematics. 
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NOTES. 
THE CoaLFIELDS In West SwEDEN. 

THE first researches for coal in the province of 
Sconia date from the year 1737, at Vallakra, some 
six miles from the town of Helsingborg ; in the 
year 1744 the experimental boring was resumed 
at Bosarp, not very far distant. Here the under- 
taking was continued under private initiative 
until 1796, when it was formed into a com- 
pany, which began work at Hdéganés the fol- 
lowing year. For more than twenty years this 
company continued work, until it, in the year 1825, 
was transformed into the still existing Héganés 
Coal Company. In addition to coalmining, the 
company has also gone in for other industries, in 
order to make good the natural materials at its dis- 
posal, such as earthenware, firebricks, &. The 
company employs about 1000 hands. In the year 
1760 extensive coal measures were secured by a 
private firm at Vallékra, and after a lapse of about 
a century work was resumed there, two pits being 
sunk. In 1866 the Vallékra Coal Company was 
formed, with a capital of 1,500,000 kr. (about 
82,5001.) ; it subsequently removed to Billes- 
holm, where it is still working, and with good re- 
sults. The Kropp Company was formed in 1871, 
and worked for a number of years a pit at Bjuf ; 
a new pit has now, with great trouble, been brought 
into working order, and the manufacture of fire- 
bricks has also been adopted on a large scale. 
The Skromberga Coal and Clay Company is the 
youngest of the Sconian coal companies ; it employs 
about 500 hands, and was formed in 1886. In 
addition to these there are several small mines, 
which are not of much importance. 


TECHNICAL INDICES. 

Quite a large amount of scientific work is done 
twice over, owing to the difliculty investigators 
experience in finding out what has been effected by 
others before. An immense amount of valuable 
matter is buried in the proceedings of obscure 





scientific societies, and in the columns of journals 
of small circulation. Much may be done to remedy 














this state of affairs by the periodical publication of 
scientific indices, and it has been suggested that 
the Royal Society should undertake this work. 
The Association of Engineering Societies of the 
United States has, for some time past, published 
pretty complete indices to the English and American 
engineering journals, in which not only is the title 
of the paper indexed given, but a note explaining 
more fully its contents is frequently added, thus 
greatly increasing the value of the publication. 
The most complete technical index yet published 
is, however, without doubt that compiled on behalf 
of the German Imperial Patent Office by Dr. R. 
Reith, and published in London by Messrs. B. 
Williams and Norgate, of Henrietta-street, Covent 
Garden, as well as by vther firms in Berlin, Paris, 
and New,York. The bulk of the index deals with 
publications in the German, French, or English lan- 
guages, but other nations of Europe are also repre- 
sented, their leading technical publications being 
also indexed. The index is divided into two parts, 
in the first of which all matter referring to a par- 
ticular subject is grouped together, whilst the 
second part of the volume consists of an alpha- 
betical index, which shows under what group any 
particular article sought for is to be found. In all, 
the volume contains 502 large pages, and should 
prove a valuable addition to our public libraries. 


Rar~way Brakes ON BritisH TRAINS. 

It is gratifying to note, from an official return just 
issued, that 984 per cent. of the locomotives on rail- 
ways in the United Kingdom are fitted with auto- 
matic brakes which meet, entirely or partially, the 
conditions of the Board of Trade, and that 99 per 
cent. of the carriages and other vehicles attached 
to passenger trains are similarly equipped. Only 
two systems comply in all respects with the official 
requirements —the automatic vacuum and the 
Westinghouse automatic—and it is interesting to 
note how these systems tend to predominate with the 
lapse of years. Kight years ago they were used only 
on half the locomotives and carriages, several 
systems being applied to other 26 per cent. of the 
vehicles. Now, however, only 1.5 per cent. of the 
locomotives, and 2 per cent. of the carriages, are 
fitted with brakes which only comply with some 
of the Board of Trade requirements. Of these the 
most largely used is the Smith vacuum, which is 
not automatic. It is adopted on the Metropolitan 
and some Irish lines. The other brakes are also 
vacuum, although not automatic. The number of 
brakes complying with every condition, of course, 
is most numerous. Of engines there are 11,161, 
or 97 per cent. of the total, and of these 8539 
have the automatic vacuum brake and 2622 the 
Westinghouse automatic ; 38,776 carriages have the 
automatic vacuum, and 19,049 the Westinghouse 
automatic, the total —57,825—making 96 per cent. 
of all carriages in the kingdom. Only 172 loco- 
motives are not fitted with the continuous brake, 
1.5 per cent. of the whole, as against 6.3 per cent. 
five, and 25 per cent. eight years ago ; whilst of 
carriages there are only 2 per cent. without con- 
tinuous brakes, against 21 per cent. eight years 
ago. 

Tae Unirep States Navy. 

There can be no doubt that Brother Jonathan is 
determined to build up a powerful navy. The 
current circumstances of the United States are not 
calculated to encourage the Federal Government to 
increase the national expenditure; but notwith- 
standing this there are now no fewer than fifteen 
American ships of war in course of construction, 
viz.: The Montgomery, cruiser, 2000 tons; the 
Marblehead, cruiser, 2000 tons; the Cincinnati, 
cruiser, 3183 tons ; the Raleigh, cruiser, 3183 tons; 
the Columbia, cruiser, 7350 tons; the Olympia, 
cruiser, 5500 tons ; the Maine, armoured cruiser, 
6648 tons ; the Texas, line-of-battle ship, 6648 tons; 
the Katahdin, ram, 2183 tons ; the Massachusetts, 
line-of-battle ship, 10,200 tons ; the Indiana, 
line-of-battle ship, 10,200 tons; the Oregon, 
line-of-battle ship, 10,200 tons ; the Iowa, line-of- 
battle ship, 11,296 tons ; the Brooklyn, armoured 
cruiser, 9150 tons ; and the Minneapolis, cruiser, 
7350 tons. The Montgomery, the Marblehead, the 
Cincinnati, the Raleigh, the Columbia, the Olympia, 
the Maine, the Texas, and the Katahdin will be 
completed this year or in the course of 1894; but 
the husetts, the Indiana, and the Minnea- 
polis will not be ready for sea before 1895, while 
the Oregon, the Iowa, and the Brooklyn will 
not follow before 1896. The Monterey, the New 





York, and the Detroit, which have been recently 
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placed in commission, are almost ready for ser- 
vice. The Puritan, the Amphitrite, the Terror, 
and the Monadnock, which have been in hand since 
1888, are approaching completion. Designs are 
being prepared for three gunboats of 1200 tons 
each, and plans are als» in preparation for four 


second-class torpedo-boats to be carried by the | 


Maine and the Texas. 


Tur Russtan PetroLeum INDUSTRY AND ITS 
ConTEMPLATED AMALGAMATION. 

The negotiations for an amalgamation of all 
the Russian petroleum establishments are still pro- 
gressing at St. Petersburg, with what seems fair 
prospects of ultimate success. It would be con- 
sidered sufficient if 80 per cent. of the petroleum 
works entered the amalgamation, and the projected 
union will arrange with the American petroleum 
works how the world’s trade is to be divided 
between the Russian and the American petroleum 
producers. In 1892 there were going at Baku 104 
petroleum works, with an aggregate production of 
78,521,927 poods of petroleum (about 1,283,800 
tons), of which total as much as 60,344,112 poods 
(about 986,500 tons) came from 17 large works, re- 
presenting 76.8 per cent. of the total. It does not 
seem unlikely that at least these may agree upon 
output and price, and also arrive at some arrange- 
ments with the American petroleum syndicate. 
Against a coalition of this magnitude the small 
works, which were outside the arrangement, could 
carry no weight. The consumption per individual 
varies very considerably in the different countries, 
as will be seen from the following Table : 
wate wane 


10 
13.4 
13.8 
14.8 
16 
26 
38.5 


Russia ... sis - 
Sweden and Norway 
Great Britain os 
Denmark a 
Switzerland ... 
Germany 
Holland 
Belgium = 
United States a =k mM 5 
(One kilogramme is equal to 2.2 lb.) 
The sale of Russian petroleum has inoreased from 
50.2 million poods (about 820,000 tons) in 1888 to 
78.5 million poods (about 1,283,000 tons) in 1892. 


Tae Panir TUNNEL. 

The headings on the Panir Tunnel on the Mush- 
kaf-Bolan Railway met on August 31 last. This 
tunnel is 3050 ft. long, and is for a double line of 
railway of 5 ft. 6 in. gauge. The Belgian system 
has been adopted in this work, a top heading being 
first driven ; this is enlarged for the arch, which is 
finally carried down to the foundation by under- 
pinning. In the present instance the arch is semi- 
circular, and is of 29 ft. 6 in. span, the height 
above rail level being 20 ft. 9in. The excavation 
has been through limestone rock. Power drills 
(4-in, Climax) were used, which were worked by 
natives. Two of them were mounted on one stretcher 
bar, and using air at 60 lb. pressure, 25 holes, 
45 in. deep, could be driven in 5 hours. The drill 
bits were 1{ in. and 14 in. in diameter. The ex- 
plosives used were dynamite and gelignite. The 
compressing plant was situated on the north side 
of the tunnel, and the air was conveyed to the 
drills on the south heading by an air main of 44 in. 
wrought-iron pipe 6000 ft. long, which was laid 
over the hill, ‘The average rate of progress was 
13 ft. per day at the two working faces. The best 
month's work was, however, 455 ft. The tempera- 
ture both inside and out of the tunnel was very 
high, average about 100 deg. Fahr. at the working 
faces. Outside it was still higher, 117 deg. Fahr. 
in the shade being registered on one occasion. 
This high normal temperature made it necessary 
to adopt special means for cooling the air-com- 
pressors, as the water available had a temperature 
of 112 deg. Fahr., and was almost useless for the 
purpose. The cylinders were therefore lagged with 
old rope and grass, which was kept moist by adding 
water at intervals. Mr. C. J. Cole, A.M.I.C.E., 
was the executive engineer in charge, and Mr. J. 
Woodside, A.M.1.C.E., was assistant engineer. 





CaTALoGugs.—We have received from Messrs. Whit- 
more and Binyon, of 64, Mark-lane, London, E.C., a copy 
of their new catalogue of milling machines, in which are 
included illustrated descriptions of all the principal of 
modern roller mills. Tables of dimensions, weights, &c., 
accompany the descriptions of the various machines, but 

orices are omitted.—The new catalogue just issued b 
fr. John J. Jardine, Nottingham, deals mainly wit 
millwrights’ work, contains illustrations and priced des- 
oriptions of the various sizes of plummer-blocks, couplings, 

shafting, &c. 


| BALL BEARINGS FCR THRUST BLOCKS. 


' To THE Eviror or ENGINEERING 

Srr,—Owing to pressure of business and absence from 
town, we have only just had an opportunity of reading 
the correspondence that has been going on in your 
valuable paper on the subject of ball or roller thrust 
| bearings. 

Being much interested in the subject, and a 
given the matter some consideration, we should like, wit 
your permission, to make a few remarks with reference to 
what has been written, and to say a few words as to the 
| results obtained in tests made by ourselves on the Wilkes 
| and Edwards roller thrust bearing. In the first place, we 

take it that what Mr. Ramage requires is a roller thrust 
| bearing that will carry a heavy load, as he specifically 
| mentions the thrust-block of a marine engine. Now, as 
| has been stated by some of your correspondents, balls 
| have not been found to give general satisfaction when 
| used to take end thrust, and when the reason is given the 
| fact is very clear. 

The reason is that when balls are used to transmit the 
strain in a bearing that hasto take any considerable load, 
and therefore require a certain length of lineal contact 
with the ball path proportional to the load, the 
only condition when true rolling motion is obtained 
is when the axis about which each ball rotates is 
parallel with the axis of the shaft or part which 
the balls are carrying. Now in an end_ thrust 
bearing the position of these two axes may range from an 
angle of 45 deg. to 90 deg. of one another, according to 
circumstances, the position of 90 deg. being that in which 
the most rubbing takes place between the ball and its path, 
owing to the differentiation of velocities at varying radii. 
Your correspondent Mr. Wingfield, in your issue of 
September 29, suggests an arrangement to solve the diffi- 
culty which is icoobitadly, and would be practically, 
correct if the conditions remained the same throughout 
the life of the bearing, as shown in the diagram, but they 
do not. In the first place, each ball only has contact with 
the ball races at four points ; this, it will be seen, is not per- 
missible under any reasonable load ; firstly, because of the 
tendency to crush the ball or the race, and, secondly, if 
neither actually crushed, the race would soon wear down 
till a line of contact of sufficient length had been obtained, 
in which case rubbing must take place between the ball 
and its race, as it no longer rolls on two paths each com- 
posed of a narrow line, but of one of considerable breadth 
according to the load, which breadth is always increasin 
by wear. Thirdly, there will be two zones in the bal 
that will take all the wear, the ball consequently becom- 
ing deformed, when it will be very liable to jam in the 
races, cutting them up, and, further, the likelihood of 
uniform distribution of load over the whole of the balls is 
rendered very remote. 

Mr. Tyler, in your issue of October 20, suggests another 
arrangement which has the same drawback as Mr. Wing- 
field’s, viz., that, as the races wear the rubbing increases, 
In the diagram the rolling axis of the ball is placed at 
about 45 deg. to that of the shaft, but as the races wear 
this angle gradually becomes less and less, and the bear- 
ing is little different from Mr. Wingfield’s, with the excep- 
tion of two points in which it is much inferior, viz., it has 
only one path of contact, against two in Mr. Wingfield’s 
arrangement, and the tendency to crush the balls is twice 
as great, owing to the angular direction of transmission of 
the thrust strain to the bearing. There is no doubt that 
for light loads these two arrangements would be satisfac- 
tory, but they would be absolutely useless where the load 
is reckoned by tons instead of pounds, as in the case of 
the thrust-block of a marine engine; for instance, the 
thrust strain in some of the large liners will range from 
70 to 100 tons on the block. 

Coming now to the arrangement shown by Messrs. 
Purdon and Walters, there is good evidence in this design 
that these gentlemen have fuliy appreciated the necessity 





of Fare sufficient lineal contact between the paths 
and the rollers ; they have discarded the spherical form of 
roller, and adopted that in which true rolling motion only 
obtains. There are, however, serious practical defects 
about this arrangement, which we will summarise as 


follows : AY The adjustability of the surfaces and the 
rollers is difficult to effect in order to obtain uniform dis- 
tribution of load ; (2) the putting together and taking 
to — of such a bearing on a horizontal shaft appears 
to be extremely difficult, especially in the confined space 
usual on board ship; (3) when the shaft vibrates, and the 
axis of it moves out of the line of axis of the roller paths, 
the load will not be uniformly distributed along the 
length of the cone rollers, but upon one end or other of 
their peripheral surface ; (4) the whole construction of the 
bearing must be carried out with great mechanical accu- 
racy, in order that the device, as a whole, shall be efficient; 
(5) with conical thrust rollers there is, of course, a reac- 
tion in a radial direction due to the obliquity of the 
roller surface to the direction of thrust strain, and unless 
the means for taking this outward thrust are capable of 
nice adjustment, it seems difficult to insure each roller 
taking its proportion of load; (6) when the go-ahead 
rollers are being used it is difficult to see what keeps the 
go-astern rollers in proper position should there be any 
Play in the bearing. 
oming now to the Wilkes and Edwards bearing, you 
have a device which is very readily adjustable, ne put 
together, simple to make, requires only one adjustment, 
viz., in the direction of strain, the rollers are entirely 
free to take their own bearing, and as they are only loosely 
journalled on their pivots, they permit the usual move- 
ment of the shaft in relation to the thrust-block without 
ewe with the distribution of the load on the thrust 
collars. 
We have found by actual experiment that the — 
absorbed in friction by this bearing is only one-sevent 
that of any ordinary collar thrust bearing, which, as 








Captain Edwards stated in your issue of October 20, has 
resulted in 12 per cent. increase of revolutions in the 
engines of a tug upon which the Wilkes and Edwards 
roller thrust-block has lately been fitted, as compared 
with the number of revolutions obtained with the ordinary 
thrust-block fitted before. Perhaps the most important 
feature of this invention is the specific form of curved 
roller periphery used, which is such thatit not only takes 
the outward thrust, but the peripheries of the rollers wear 
down uniformly, and never alter their section. In other 
words, if you started with rollers having peripheries of a 
different form, they would wear down until they arrive 
at the specific form which they would retain until worn 
out. Apologising for occupying so much of your valuable 
space, 
We are, Sir, yours truly, 
FELL AND JAMES, 
1, Queen Victoria-street, London, E.C., 
November 1, 1893. 


To THE EprTor or ENGINEERING. 

Sir,—Mr. W. C. Carter is very ready to accuse me of 
misapprehending the problem under discussion, but if he 
will carefully read my letter again he will see that he has 
quite misunderstood it. 

I did not state that a ball bearing was unsuitable for 
heavy pressures, nor do [ think so, or I should not have 
recommended Mr. Ramage to try one. The question of 
suitability or otherwise of such a bearing depends, I take 
it, upon whether it shows any advantage over a plain 
bearing under similar circumstances. Therefore, when I 
say that a ball bearing is most suitable for high speeds 
and light loads, I mean that the greatest advantage will 
be found under those conditions. Whether it will show 
any advantage when used as a thrust block remains to be 
seen, and I trust Mr. Ramage will let us know the result 
of his most interesting experiment. If Mr. Carter will 
also carefully examine the sketch accomanying my letter, 
he will perceive that the line of thrust through the balls 
forms an angle of 45 deg. with the axis of the shaft; and, 
therefore, the form of bearing shown isquite suitable for 
an axial load. I also think that the experience obtained 
with cycle bearings will be a much safer guide than the 
mere theorising of the inexperienced, as what answers on 
a small scale must also answer upon a large scale provided 
the proper ——- of parts is observed. 

I should like to take this opportunity of pointing out 
that to carry a greater load the diameter of the balls 
should be increased, and not necessarily their number, 
for the crushing strength of a ball depends upon its 
diameter rather than upon the area of its bearing sur- 
face. As with a locomotive wheel upon a rail, the point 
of contact appears to be capable of carrying practically 
any amount of load provided the metal is thoroughly 
hard, the only effect being to slightly increase the area of 
contact. Ihave myself had as much as 1000 tons bearing 
upon an area of contact not more than a square inch, 
although the surfaces were not dead hard. It is, there- 
fore, clear that, provided the balls are able to have a true 
rolling motion, and their diameter is great enough to 
prevent their being crushed or distorted, there is every 
possibility of their answering satisfactorily in the present 
case, Yours faithfully, 

A. H. Ty er. 

5, Crown-court, Cheapside, November 1, 1893. 





ECONOMICAL SPEED OF STEAMSHIPS. 
To THE Eprror OF ENGINEERING. 

Sir,—‘‘J. T. B.’s” letter is amusing in more senses 
than one. Putting aside the pun and the poem, ‘‘ J.T. B.” 
must surely be joking when he first asserts that a certain 
statement of mine cannot be correct, and then goes on to 
quote from Rankine the steps which I myself used 
towards the proof of that statement. 

If ‘J. T. B.” will kindly refer to my letter, he will find 
that in the second equation P is replaced by m V*, which 
is exactly equivalent to his deduction from Rankine that 
‘the effective horse-power expended in propelling a 
vessel varies as V*.” 

“J. T. B.” will then see that his quotation is the foun- 
dation-stone of my argument, and is of no use as a missile 
to knock it to pieces. — 

. Sc. 


Partick, October 30, 1893. 





MECHANICAL FLIGHT. 
To THE EpIToR OF ENGINEERING. 

Srr,—In my letter of the 20th inst. I stated that Mr. 
Hiram 8. Maxim is “‘ the principal exponent of the large 
wide aeroplane,” and as Mr. Maxim objects to be so de- 
scribed, I think it only fair that I should cs my reasons 
for making the statement complained of. In Mr. Maxim’s 
patent specification (if my memory serves me) narrow 
aeroplanes to be used in conjunction with the large wide 
aeroplane are not mentioned. Again, in one of Mr. 
Maxim’s magazine articles the aeroplane is spoken of as 
the main supporting surface. Again, in . Maxim’s 
large machine it is very evident that the large aeroplane 
was intended to do nearly the whole of the lifting, be- 
cause the narrow aeroplanes were fixed underneath the 
main aeroplane and about 15 ft. behind its leading front 
edge. In this position the narrow aeroplanes would do 
more harm than good, working as they do ina downward 
current of air caused by the large aeroplane above and 
forward of them. 

It would be interesting if Mr. Maxim would state what 
are the relative areas of the wide and narrow planes. 

Mr. Maxim truly says that a large surface will lift 
something, but it is equally true that it will absorb an 
enormous amount of power to drive it, and there cer- 
tainly is no power to spare in any flying machine yet or 
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ever likely to be, constructed. Mr. Maxim admits that 
extremely narrow surfaces, such as I employ and such as 
were descri in your journal in 1885, are highly 
efficient ; but he does not care to dispense with the large 
wide aeroplane for fear the future aerial engine-driver 
should by mistake ‘‘give her a splash astern,” and by 
such means come down in too great a hurry. In this 
matter, as in many others, we shall have to some extent 
to follow nature, and I need scarcely say that large birds 
never forget themselves so far as to attempt to stop or go 
astern. 

An arrangement has been devised by which it would be 
impossible for a flying machine to lose way, and toinsure 
it (in the event of a breakdown) taking a sloping course to 
the earth. 

In conclusion, I would strongly advise everyone who 
contemplates taking up this branch of science not to begin 
at the beginning, as I did, and waste time and money on 
large wide aeroplanes, but to take as their starting point 
the only flying machine which has ever raised its weight 
from the pone by mechanical means, and which you 
recently illustrated and described; and if any further 
information is required, I shall be pleased to give it. 

Yours truly. 


Horatio PHILLIPS, 
Wealdstone, October 31, 1893. 





BALANCING ENGINES. 
To THE Eprror or ENGINEERING. 

Str,—I am sure every one of your readers will hail 
with much pleasure M. Normand’s important contribu- 
tion to the solution of the problem of balancing engines. 
As we now have actual results from practice confirming 
the theoretical reasoning, the method indicated deserves 
the most careful attention. Without wishing to detract 
from the valuable researches of Mr. Yarrow, it does not 
appear likely that his eure for the evil—viz. ‘* bob- 
weights,” will ever be used except for the very lightest 
machinery, and even then these weights ought to have 
a much stronger connection to the shafting than appears 
to be contemplated by the majority of engineers, or we 
may find them flying about the engine-room in the case 
of heavy racing, or even when breaking a propeller or a 
shaft. ‘These weights necessarily contribute to the total 
weight of machinery and to the upkeep, besides adding a 
most undesirable and clumsy complication. The ‘“‘ bob- 
weights ” for an engine of any size are practically prohibi- 
tive, so that another solution of the difficulty, as proposed 
by M. Normand, would appear to be more practical. It 
is therefore that I venture to ask why this system should 
not be applied to heavier machinery in the same way. 
Surely, if it is necessary to hold the engines by horizontal 
stays, 1t can hardly be desirable that the attachment of 
these stays should not be as strong as possible; why they 
should damage the engine more in a heavier ship is to me 
not quite clear. 

I remain, yours truly, - 





THE PATENT LAWS. 
To THE Eprror oF ENGINEERING. 

Srr,—As an inventor, I crave permission to say that I 
despair of any beneficial alterations of the patent laws, 
and much as I value Mr. Wise’s experience, still I would 
deprecate any further modifications save that of cost. I 
think if inventors were to address themselves to this part 
of the question until we were at least on a level with our 
American cousins, they would be most usefully engaged. 
To my mind the taxes extorted from inventors are little 
better than a species of blackmail ; and to those who must 
needs keep several inventions in force in order to reap 
the benefit from one, they are most wearing of spirit. 
An inventor has plenty of expense without this, and 
if he have also to protect himself in expensive 
muitos, there is ruin (more often than not) staring him 
in the face. The patent guaranteed to him is so much 
waste paper, and the money paid in taxes is irrecoverable. 
There is no class of the community which has done more 
than inventors to build up our industries, or on whom 
we are more dependent for maintaining supremacy in 
these ; yet the Government releases its hand most grudg- 
ingly, and does its best to throttle inventors by the taxes 
exacted from them. How different are the taxes on 
literature, and what a blessing it is they are so few ; yet it 
aa many fair-minded men to explain why such a dif- 

erence should exist between the a of a book, and 
a patent specification. Since practically all the advan- 
tages a patentee acquires from Government are those of 
registration of his patent, a simple registration fee should 
be sufficient, if the Government have any fostering care 
for the nation’s industries. Our system of taxing inven- 
tion is essentially tying the hands of the very men who 
are the main helps to prosperity. 

Yours respectfully, 
Reat RerorM. 
October 23, 1893. 





THE LOSS OF H.M.S. ‘* VICTORIA.” 
To THE Epiror or ENGINEERING. 

Srr,—Mr. O’Neill says: “It may be urged that that 
unfortunate occurrence can have no effect on future 
designs. Nor can anything new be adduced.” Let us 
venture to hope that it wil/ have a great deal of effect on 
future designs, and that we shall never adduce anything 
new of the same sort. 

Again, ‘‘ the recent disaster comes with no surprise, 
from a naval architecture point of view.” Then the sooner 
naval architects are surprised the better. Are we to 
calmly await the certain sinking of men and millions in 
the event of war? Are the naval architects of the world 





to quietly expect this exeunt omnes, and say: ‘‘I told 
you so !” Is the First Lord of the Admiralty always to 
rise ‘‘in his place” and say: ‘‘ You will not be surprised 
to hear,” &c. I think not. 

Again, ‘it may be shown that had the fore compart- 
ments forward of the machinery spaces been filled, the 
vessel would still have survived.” It does not look like 
it, practically. It might pay to try my suggestion in your 
last issue. 

Again, ‘‘Under the force of the blow received it may be 

confidently stated that no vessel could do other than the 
Victoria.” This may be true as at present constructed. 
But if the 5 or 6 knots impact under peaceful conditions 
only allowed 15 minutes in which to save the crew, what 
time would a 15 or 16 knot impact under war conditions 
give? 
_ Again, “Can he” (Sir E. J. Reed) ‘‘show any vessels 
in any navy that would survive?” Then why put many 
hundreds of men into ships costing a million each ? Why 
put too many very valuable eggs into one very costly but 
very doubtful basket ? 

‘** Trireme ” says, ‘‘it is practically impossible to carry 
on duty with the doors closed!” Then why not admit 
this, and let future designs be modelled accordingly ? 

You are aware that I have long called attention, in your 
esteemed journal and its contemporaries, to the irresis- 
tible power of the ram, even when (properly) fitted on far 
smaller ships than the Camperdown. Why not build (say) 
three smaller Magnificents instead of one very large one ? 
comprising (as Mr. O’Neill says) ‘‘ increased strength of 
the ram structure,” shorter and far more handy ships, 
and with every facility for instant and direct mani- 
pulation ? This would give our seamen a far better chance 
of protecting themselves ; the risk would be divided, both 
in men and money; the largest vessel of an enemy could 
not keep ‘‘end on” to two such vessels (attacking by 
ramming) at once; and they could carry one or more 
sufficiently heavy guns, with the usual quick-firers, &c. 
In short be Lord Armstrong says), we must not have 
‘*too many eggs in one basket” in this connection. If 
we could make our “‘ Terribles” invulnerable it would be 
a different matter ; but we cannot. 

But there is nothing to prevent our doing the very best 
we can, under the circumstances, with those already 
built ; and I think an experiment such as that suggested 
by me in your last issue would help in putting us on the 
right track. For instance, it might also be desirable to 
experiment as to whether long heavy guns can be effec- 
tively worked when the ship has a severe permanent 
‘list ” or ‘‘ cant,” &e. 

When will all civilised nations join forces in laying the 
keel of the _ ship Arbitration? Until then, no more 
lives must be lost in a similar manner to that we all 
deplore, if ENGINEERING and naval architecture can pre- 
vent it ; and this is the best tribute we can pay to the 
glorious memory of those we mourn. 

Your obedient servant, 
Rosert McGiasson. 

Selhurst, S.E., October 30, 1893. 





RAILWAY TRAVELLING. 
To THE EpItoR oF ENGINEERING. 

Srr,—I am very glad to see you championing the cause 
of the second-class passenger. 

Have you ever considered the matter in this light? 
The average fares per mile per class in England are, 
approximately, 1d. third class, 14d. second class, and 
2d. first class. 

The third-class passenger is entitled to one-fifth of a 
bench ; the second class to only the same, yet he pays 50 
per cent. more than the third; while the first-class passen- 
ger, who has a third of a seat by right, with special 
upholstery and a wider carriage from partition to parti- 
tion, pays only 33 per cent. more than the second-class. 
So that what the railway companies do is to treat the 
second class very badly, and when this results, as it 
necessarily must, in empty running, they say, ‘‘ This 
proves that the second class is not wanted, and that it 
should be abolished.” In short, give a dog a bad name 
and hang him. 

Now I contend that there are many cultivated and 
refined people who would like to travel second class to avoid 
the bad manners and the dirty clothes which they must 
now and then encounter in the third class, but who, at 
present prices, cannot afford to do this. 

If they were treated fairly, I venture to say they would 
travel second class, and it is the object of railway com- 
panies to treat them fairly in order to save empty 
running. 

The suggestion I would make is that fares should be 
in inverse ratio to the number of passengers on a bench, 
and that the numbers on a bench for the three classes 
should be, respectively, five, four, and three. 

Taking 1d. per mile as the third-class unit, the second- 
class fare per mile would, on this principle, be five-fourths 
of a penny, or one penny farthing, and the first-class five- 
thirds of a penny, or one penny and two-thirds. 

An experience of twenty-five years in connection 
with railway management convinces me that a very 
slight difference of fare will secure segregation of classes 
of the population, and tend to prevent the empty 
running of carriages, which leads to so much un- 
productive haulage. I am quite aware that I may 
be told that railway managers are highly intelligent 
men and know their own business, and so on, and so on, 

I can only reply, Do they ? 

These highly intelligent persons condemned the late Sir 
W. Allport strongly when he decided to encourage third- 
class travelling by having third-class carriages on every 
train. 

In the view of these experts, that policy was suicidal, 





whereas it really resul in revealing the gold mine at 








their feet, which for fifty years they had not discovered ; 
and, reluctantly, but lucratively, they followed Sir W. 
Allport’s lead. 
Yours obediently, 
October 30, 1893. R. E. 





To THE EprTor or ENGINEERING. 

Srr,—On October 25 a curious decision was arrived at 
in the Court of Appeal by the Master of the Rolls and 
Lords Justices Lopes and Kay. 

In August, 1892, a lawyer’sclerk of Basingstoke named 
Thatcher was standing on the platform near the door of 
a carriage in which a relative was leaving by a Great 
Western Railway train. The guard whistled, the train 
started ; Thatcher failed to step back far enough, and 
the open door of the guard’s van struck and injured him. 
He subsequently claimed 1000/. damages, and was 
awarded 100/. and expenses by a special jury at Win- 
chester, directed by Mr. Justice Grantham. 

The railway appealed, but a new trial was refused, and 
the appeal dismissed with costs. During the argument 
of the case Lord Justice Lopes said ‘that the plaintiff 
had no reason to expect that the door of the guard’s van 
would be left open when the train started.” 

In this view, however, few people who travel on 
English railways will be likely to agree with his lordship. 
Passengers on railways should expect the recurrence of 
that which is customary, and there is not a railway in the 
British Isles on which the guards do not habitually start 
the trains before entering their own compartments. Not 
only is time saved by this universal custom, but the 

ards could not efficiently perform one of their most 
important duties except by doing so, viz., to see that the 
train from end to end is ready to start. It is difficult for 
a man poking his head out of a window to do this pro- 
perly, even on a perfectly straight platform, and when the 
platform is convexly curved it is quite impossible. 

Lord Justice Lopes must evidently have missed this 
important point, for a guard cannot obviously enter the 
train without opening the door of the van. The decision, 
logically taken to its ending, therefore, prohibits trains 
being started until the guard has entered his compart- 
ment and closed the door. 

Should this become the custom, a large increase of 
time will be occupied in the journey of each train, and 
the public, who are always asking for acceleration, will 
have to put np with a considerable retardation. Surely, 
before this decision, it would have been but reasonable 
to supose that the portion of a platform which can be 
covered by a swinging door belongs to a moving train, 
and that those who deliberately stand there do so at their 
own peril. J.T. B. 





Mexican Corn ror Evrorr. —The first consignment of 
corn ever sent from Mexico to Europe has been ship 
from land adjoining the Monterey and Mexican Gulf 
Railroad. 


An AUSTRALIAN Bripce.—A bridge just thrown over 
the Lachlan at Cowra is a composite one, of iron, steel, and 
timber. Its cost has been 26,538/. This peculiar type 
of bridge is the outcome of consultations between the 
engineer-in-chief for roads and bridges and the engineer 
for bridges, with a view to economy in future bridge con- 
struction. The principle followed is that where portions 
of the bridge are in tension, steel is used, but where in 
compression, ironbark is utilised. It is considered that 
the maximum of strength is obtained by this means at the 
minimum of cost. 





FrencH CapiTaL IN ARGENTINA.—French capitalists, 
like their British neighbours, have burnt their fingers in 
Argentina. The Franco-Argentine Railway Company 
has just held its annual meeting at Paris, and the out- 
look for the proprietors, as reported by the directors, is 
certainly gloomy. Even the position of the obligation 
holders is far from satisfactory. It is proposed that the 
existing obligations shall be exchanged for new 5 per 
cent. income bonds; that is, the company is to pay 5 

x cent. as far as it can out of its disposable resources, 

bligation holders who do not agree to these shadow 
terms are to have 80 per cent. of their claims written off, 
and are to be paid the remaining 20 per cent. in fifty 
annual instalments ! Of course there is absolutely nothing 
for the shareholders. 





British Inon Propuction.—The production of pig 
iron during the first six months of this year was 
7,490,000 tons, which is considerably greater than the 
total for the corresponding months of 1892; but then the 
trade on the north-east coast was paralysed for three 
months, owing to the Durham coal strike. When com- 
parison is alle with years prior to 1892, it is found that 
the make this year is very considerably below the average. 
The production of steel in Great Britain, which for a 
number of years preceding 1889 advanced with great 
strides, has since then made very halting progress, so far 
as Bessemer qualities are concerned, he year 1889 
witnessed a total output of 2,140,900 tons of Bessemer 
steel ingots. Since then the output has largely fallen, 
until, in 1892, it amoun to not more than 1} million 
tons, and the returns, just issued, show that the output 
for 1893 to June 30 was only at the rate of 14 million 
tons per annum. ‘There has been a steady and consider- 
able increase in the production of open-hearth steel, both 
at home and abroad. The quantity of steel of this 
description—mainly used in the production of ship-plates, 
angles, tin bars, tyres, and axles—now produced in Great 
Britain, is almost as large as the quantity of Bessemer 
steel made for rails and similar purposes, although at one 
time it almost looked as if the Bessemer steel industry 
were to have the fizld entirely to itself. 
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LAUNCHES AND TRIAL TRIPS. 

Tuer French battleship Jauréguiberry was launched 
on Friday, October 27, from the yard of the Forges et 
Chantiers de la Méditerranée at La Seyne, near Toulon. 
The ship is 356 ft. long by 72 ft. 6 in. broad, and from 
the keel to the upper deck measures 47 ft. 10in. The 
draught aft will be 27 ft. 8 in. There are two triple- 
expansion engines driving twin-screws of manganese 
bronze. Steam is supplied by 24 groups of boilers of the 
Allest and Lagrafel type. With natural draught a total 
of 13,000 horse-power is contracted for. This will give 
a speed of about 17 knots. With forced draught and a 
development of 14,200 horse-power the speed should 
somewhat exceed 17.5 knots. The guns are arranged 
exactly as in the Capitano Prat, though they are, of 
course, of much heavier calibre. The main armament 
consists of four big guns, disposed lozengewise, each in a 
separate covered turret, Those on the quaterdeck and 
forecastle are each 11.8-in. 44-ton guns. Those on the 
beams are on sponsons, and are each 10.8-in. 34-ton guns. 
All the other guns are quick-firing ones. On either side, 
a little astern of the forward turret and again a little 
forward of the after turret, is a small turret containing 
a pair of 5.4-in. 3-ton guns. In addition there are on 
the upper deck and superstructure and in the topson the 
two military masts four 2.5.in., twelve 1.8-in., and eight 
1.4-in. guns. There are also six torpedo ejectors, of 
which two are submerged. The armour includes a 
17.7-in. end-to end belt at and below the water-line. This 
is brought down forward to the level of the point of the 
ram, and is surmounted by a belt of 3,9-in. armour, 
which protects the slope and edges of the armoured deck, 
This deck, which is of steel, is 2.75 in. thick, and the 
armour of the large turrets is carried right down to it. 
The principal turret armour has a thickness of 15.7 in. 
The 5.4-in. guns are behind 3.9-in. armour. All the 
eight turrets are constructed upon M. Lagane’s balanced 
system, and, no matter the direction in which they may 
be trained, the trim of the ship is not gppneniant 
altered. The entire armour of the Jauréguiberry will 
weigh nearly 4000 tons, and will cost about 320,000/. 
The normal coal capacity is 800 tons, but it can be, if 
necessary, considerably increased. The complement will 
be 650 officers and men. A remarkable feature of the 
Jauréguiberry is the extensive use of electricity as a 
motive power. It will move the turrets, raise the 
ammunition, and do much other work, which, in the 
majority of modern ironclads, is done by steam or by 
meumatic or hydraulic power. It will also, of course, 
fight the vessel. The ship will contain 550 incandescent 
lights, and there will be six very powerful Mangin search 
lights. The total cost will, it is estimated, be about 
920,000/, 


















































The new torpedo-boat destroyer Havock went on steam 
trial on Saturday, October 28, when satisfactory results 
were attained, the mean speed of three hours’ run being 
26.18 knots, with the engines working at from 360 to 370 
revolutions per minute, the two locomotive boilers being 
subjected tc an air pressure of about 3in. The Havock 
and the Hornet were constructed by Messrs. Yarrow and 
Co., Poplar, and their leading features were described in 
ENGINEERING, vol. lv., page 848, while the result of the 
trials are given in another column in this issue. 





The Ramillies, Captain Bridgman Simpson, left Spit- 
head on Saturday morning, the 28th ult., to become the 
flagship of Admiral Sir M. Culme-Seymour, commanding 
the Mediterranean Squadron, in place of the Victoria, 
which sank after being in collision with Her Majesty’s 
ship Camperdown. During the run down to Portland, a 
three hours’ commissioned fuli-power trial of her engines 
was made under natural draught. The trial was most 
satisfactory, equal to those got on the official contract 
trials (see ENGINEERING, vol. lv., page716). Although she 
encountered a strong head wind all the way, the Kamillies 
realised a mean speed of 14 knots. The power developed 
varied from 8887 during the first half-hour to 9900 in the 
third, the mean indicated horse-power being 9400. Before 
leaving Portsmouth the battleship’s new complement 
of Nordenfelt .45-in. machine guns was repl by six 
Maxim automatic-firing guns of the same calibre. 










































The steel screw tug Cardiff, built by Messrs. E. Finch 
and Co., Chepstow, to the order of the Brazilian Coal 
Company, Limited, Cardiff, for their Rio de Janeiro 
dépot, ran a speed trial in the British Channel on the 
25th ult. Her principal dimensions are: Length 
between perpendiculars, 90 ft. ; breadth, 17 ft. 3 in. ; depth 
(top Of keelto top of beam), 9 ft. 7 in. She is fitted with 
compound surface-condensing engines, with cylinders 
16 in. and 30 in. in diameter by 22 in. stroke, made «! the 
builders. The boiler is 10 ft. in diameter, 9 ft. 9 in. long, 
with two furnaces of 3 ft. internal diameter. The working 
pressure is 100 Ib. per square inch, 





Sir Raylton Dixon and Co., Middlesbrough, launched, 
on October 26, a steel screw oil steamer, named Hotham 
Newton, built for Messrs. J. M. Lennard and Sons, 
Middlesbrough. The pecnipel Aesesices are: Length, 
322 ft. ; beam, 41 ft.; depth moulded, 26 ft. Gin. The 
vessel is fitted with thirteen transverse bulkheads, and a 
centre line bulkhead running right fore and aft, thus 
dividing the ship into tanks for the carrying of oil. This 
is the first oil-carrying steamer built on Kendall’s patent 
system of expansion trunkways for regulating the oil 
cargoes under varying temperatures. Instead of being 
fitted on each side of the middle line bulkhead, as hereto- 
fore, these expansion trunks are placed at the sides of 
the vessel, and thus allow a clear space in the middle of 
the ship for the stowage of coal or general cargo. The 
oil pumping installation has been fitted by Messrs. Hay- 





DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS 
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ward Tyler and Co., of London. The engines and 
boilers are placed aft, and these will be fitted by the 
North-Eastern Marine Engineering Company, Limited, 
of Sunderland. The cylinders are 24in., 39in., and 64in, 
in diameter by 42 in. stroke, with two large steel boilers 
working at 160 lb. pressure. 

Messrs. David J. Dunlop and Co., Port-Glasgow, 
launched on October 26 the s.s. Lackawanna, {built for 
the Anglo-American Oil eine, Limited, London, for 
carrying petroleum oil in bulk. The vessel is divided by 
strong thwartships bulkheads into ten oil-tight compart- 
ments, which are again subdivided by a longitudinal 
bulkhead in the middle line of the vessel; these compart- 
ments have all been separately tested in the presence of 
the owner’s and ene surveyors, and under the mcst 
severe pressure to which the bulkheads will ever be sub- 
jected, each ompartment proved itself thoroughly satis- 
factory. At the forward and after end of the oil com- 
partments is a 4-ft. well, extending the full breadth of 
the vessel, and carried — to the height of the spar deck ; 
the well also satisfactorily stood the same test as applied 
to each oil compartment. The dimensions of the Lacka- 
wanna are as follows: Length, 345 ft.; breadth, 44 ft.; 
depth moulded to = deck, 31 ft. 6 in.; gross tonnage, 
abovt 4000 tons. The machinery consists of a set of 
triple-expansion single-screw engines, having cylinders 
27 in., 434 in., and 70 in. in diameter by 51 in. stroke, fitted 
with Brown’s patent steam and hydraulic steam starting 
gear, &c. There are two large double-ended boilers con- 
structed for a working pressure of 1601b, per square 
inch. The oil-pumping engines, having cylinders 14 in. 
and 14 in. in diameter by 12 in. stroke, consist of two 
‘* Snow” duplex pumps placed ina pump-room amidships. 
These pumps are capable of a combined maximum output 








of 1000 tons per hour, ' In the same pump-room there is 
placed a “Snow” pump, size 8in. by Zin. by 10in., 
arranged to fill and empty the wells_and forward ballast 
tanks. 

Messrs. James and George Thomson, Limited, Clyde- 
bank, launched on the 26th ult. a twin-screw steamer of 
9000 tons, named Kensington, for the International 
Navigation Company. The dimensions are: ngth 
between er 480 ft.; breadth (moulded), 57 ft.; 
and depth (moulded), 40 ft. The vessel is to carry 8000 
tons at a draught of 28 ft. There are ten powerful stevm 
winches near the hatches on the upper deck, and worked 
in conjunction with strong derricks, of which there are 
no fewer than 16, of egies varying from 40 to 60 ft. 
There is anextensive installation of refrigerating machinery 
in separate sections—one for perishable cargo and the 
other for the ship’s requirements. Although intended as 
@ cargo-carrying steamer, the Kensington -has accommo- 
dation in large state-rooms amidships on the upper deck 
for about 120 ges a The engines are of the direct- 
acting, surface-condensing, quadruple-expansion type, 
with four cylinders working on four cranks. The cylin- 
ders are 254 in., 374 in., 524 in., and 74 in. in diameter, 
and the stroke 4 ft. 6in. ‘The boilers are designed for 
a working pressure of 200 lb. per square inch, and are 
a with Messrs Brown’s induced draught and Serve 
tubes. 





BrEMEN.—The number of vessels which entered the port 
of Bremen in the first eight months of this year was 2348, 
of an aggregate burden of 934,509 tons. The corre- 
sponding entrances in the corresponding period of 1892 
were 2025 vessels, of an aggregate burden of 906,303 tons, 
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PADDLE STEAMER FOR THE BOSPHORUS. 
CONSTRUCTED BY THE THAMES IRON WORKS AND SHIPBUILDING COMPANY, LIMITED, BLACKWALL, LONDON. 








THE illustration given above represents one of four 
paddle-wheel steamers, built for the Bosphorus Steam 
Navigation Company, known by the name of the 
Chirket Hairie. This company was established in 
1851, a few years before the Crimean War, under the 
patronage of His Imperial Majesty the Sultan, and its 
steamers conduct a daylight service between the city 
and suburbs of Constantinople, and the many villages 
on both sides of the Bosphorus. The number of pas- 
sengers carried is fully nine millions per annum. The 
early boats of the company were built at Cowes, Isle 
of Wight, but since 1865 the construction has been 
entirely on the Thames. Four vessels were built a 
year or two ago, two at Messrs. Green’s and two at 
the Thames Iron Works, Blackwall, and it is one of 
these latter we illustrate. The vessels built by Messrs. 
Green were 165 ft. long, 21 ft. beam, and 5 ft. draught 
of water, with engines by Messrs, John Penn and Sons, 
of 580 indicated horse-power. The engines are of the 
ordinary oscillating type, with jet condensers. The 
vessels built by the Thames Iron Works were 170 ft. 
long, 21 ft. beam, and 5 ft. 6 in. draught of water, 
having a large saloon on deck, carried right aft from 
the paddle-boxes, with a promenade deck above, having 
seats all round, and permanent awnings to protect the 
passengers from sun in summer and rain in winter. 
The necessities also of the Turkish customs have not 
been neglected, provision being made for the sepa- 
ration of the sexes, and several elegantly - fitted 
saloons have been provided for the special use of 
the pashas and their harems. The engines, in the case 
of the vessels by the Thames Iron Company, are com- 
pound diagonal surface-condensing, of 580 horse-power, 
constructed by Messrs. Maudslay, Sons, and Field, 
and give a speed of 134 knots, which is amply sufficient 
for the purpose, the stoppages being so frequent. As 
there are no railways on the shores of the Bosphorus, 
the necessity of having good accommodation on board 
these steamers will be seen, and Mr. Iskender, who 
has spent nearly a lifetime in the service of the 
Chirket Hairie, superintended the construction. 








INDUSTRIAL NOTES. 

THE coal dispute continues to be the one great factor 
in all matters pertaining to industry and trade. It 
overshadows all other questions, affects and colours 
every aspect of labour, but happily there is this 
week a real sign of a possible settlement. The 
Associated Coalowners have intimated to the secre- 
tary of the Miners’ Federation to the effect that they 
are willing to meet the representatives of the men 
ani discuss the whole question, without prejudice, 
and this meeting with miners is to be held to-day 
(Friday). There are not wanting indications of weak- 
ness on bothsides. The letter of Lord Vernon in justi- 
fication of his lordship’s action in opening his collieries 
at the old rates, ‘‘ pending a settlement,” shows that 
disintegration is taking place in the ranks of the coal- 
owners, The submission was rather humiliating, for it 
was pleaded that the competition of other coalowners 








was placing his lordship’s collieries at a disadvantage by 
securing his customers. Several other poser, Wn 
been opened at the old rates, some on one plea, some 
on another, but the fact is the same, whatever the 
cause or the motive, that the old rates are being con- 
ceded in various districts. A large section of the public 
side with the men, and support their cause. This is 
obvious from the tone of a considerable section of the 
press, from platform speeches and pulpit references, and 
from the large subscriptions which have poured in from 
all parts of the country. On the other hand, many 
take the side of the coalowners, and condemn the 
action of the men and the obstinacy displayed on 
both sides. This condemnation is not confined to 
the employing class, but finds expression even in 
the ranks of labour. The cause is not far to seek— 
the high price of fuel, and the lack of employment in 


consequence of its dearness and scarcity, combine to | P 


influence opinion in this direction. A few look at the 
question from an economical and statistical standpoint, 
and estimate the losses to trade and industry, and 
contemplate the dire results. 

A proposal has been made ‘‘ for a more combined and 
effective attempt than has yet been made, to bring to 
an end the disastrous struggle and the intense sufferings 
in the coal districts.” For this purpose a conference 
of Liberal members and others was held on Wednes- 
day in order to see what can be done. Mr. John 
Hutton, chairman of the London County Council, 
presided. The scheme originated with the editor of a 
London paper, and was attended by several members 
of Parliament. A resolution was passed expressing 
sympathy with the miners ‘‘ in their struggle to main- 
tain for themselves and their families the minimum 
standard of living consistent with a decent existence,” 
and pledging support to their cause in Parliament and 
in the country. 

Many references have been made of late to Govern- 
ment intervention, and in connection therewith to the 
Arbitration Bill of the President of the Board of Trade. 
That Bill would have been of little use in the present 
dispute. It requires the consent of the parties to the 
dispute before action can be taken. If one party 
consent, an inquiry can be instituted, but that is 
very little more than has been done, and is being 
done by the Labour Department at the present time. 
The fact is the Bill provides no sort of machinery for 
arranging a dispute. It gives power merely to pro- 
mote a meeting of the two parties, and to act as 
mediator, but nothing beyond. It may be described 
as a thin-end-of-a-wedge kind of a Bill, conferrin 
certain powers capable of being developed and om | 
in the future. But there is not even the germ of any 
system of conciliation or arbitration in the Bill itself. 
If taken in connection with the Arbitration Act of 
1872, it might be so worked as to draw within the pale 
of legal arbitration labour disputes that may in future 
occur. But the Bill requires to be redrawn and re- 
cast to be of any real value. 





The dispute as to the wages of the Durham miners 
has been amicably arranged. At a meeting of the 
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representatives of the coal miners and the deputies, it 
was agreed to advance the wages by 3d. per shift for 
the next three months. The whole matter is therefore 
settled for the present as between the men and the 
coalowners in the Durham districts, 

The Northumberland men have also applied for an 
advance, and the coalowners met to consider the ques- 
tion on Saturday last at Newcastle. The employers 
decided to meet the representatives of the men to- 
morrow (Saturday, November 4), to consider the 
question. It is probable that an amicable arrange- 
ment will be come to in this case, 

The Lothian miners have made further demands for 
an increase in their wages, which the coalowners are 
slow to grant. On Saturday last the men held a mass 
meeting, and decided to cease work atall the collieries 
if the increase demanded were not conceded. With the 
resent large demand for Scotch coal, the coalowners 
will hesitate to incur the risk of a strike. 

In the Scottish districts generally peaceful arrange- 
ments have been made, and still prevail. But there is 
a feeling of uneasiness over the question of full time or 
short time, the men in this case being in favour of a 
week of five days rather than the ordinary week of 
six days. So acute has this feeling become, that in one 
district the coalowners have intimated that they will 
close the pits if the men resolve only to work short 
time. In the federation districts one of the complaints 
has been the short time worked, with short wages. 

The serious distress in the districts where the dis- 
pute is most severe has been most deplorable, but 
efforts have been made to alleviate it as far 
as possible. The difficulty is the large number of 
hungry people to be provided for. Moreover, the 
period of the distress is exceptionally long. But the 
men who have returned to work are in most cases 
loyally paying their levies. Every ten men who pay 
levies will help to keep two families tolerably well. 





The great complaint in the engineering branches of 
trade in the Lancashire districts is the scarcity and 
dearness of fuel, and the impossibility of working at a 
profit while coal is so high in price. Operations are 
interfered with, and establishments are on short time 
which otherwise. might be fully employed. It is also 
said that new orders are not being placed owing to the 
uncertain state of trade caused by the coal dispute. 
Engineers say that any attempt to put up their prices, 
so as to cover the increased cost of fuel, would stop 
business being placed, and some say that orders are 
goiog to other districts not so badly off in this respect. 
Fortunately there are no labour disputes in any of the 
engineering branches of trade. The whole of the trade 
in raw and finished material is in something like 
disorder owing to the coal dispute, though there is a 
gleam of sunshine over the district. 





In the Sheffield and Rotherham district the state of 
trade is deplorably bad owing to the coal strike. The 
price of fuel is such that the production of steel is 
carried on at a loss. Bessemer has advanced 10a. per 
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ton, but existing contracts are worked ata loss, as 
also is the crucible steel which is produced, But there 
is an anticipation of general activity as soon as the 
coal strike is over, owing to the large accumulation of 
orders during the past three months. In many 
branches it is said that the workmen will be very 
busy for many weeks as soon as they recommence work. 
The season trades will be active also, so that the 
general conditions will be changed for the better in all 
the staple industries of this district. There is a 
general absence of labour disputes all round. 





In the Birmingham district, the expectation of a fall 
in the prices of raw material has not been realised, and 
rices remain firm. The continued scarcity and 
- wren of fuel lead to the supposition that no altera- 
tion will take place yet awhile. There has been a fair 
inquiry for common and medium bars at fair prices, 
but marked bars are not in urgent demand. Steel 
bars have realised good prices for small lots as required. 
The local trades are hampered by the coal dispute, but 
the state of trade is not otherwise so depressed as 
was anticipated. There are no serious local disputes 
in any branches of industry. 





In the Wolverhampton district trade is fairly upto the 
level, steady in tone, though the business done has been 
rather more limited in extent. There are, however, 
numerous inquiries by export agents, which will doubt- 
less result in an accession of new orders, Consumers’ 
stocks are low, so that an extended demand will still 
further harden prices in this district. Producers of 
pig iron have sufficient orders on hand for the whole 
of the current month, the yield of the furnaces being 
about equal to the demand. Boiler and tank plates 
are in request, and also strip tube iron for home con- 
sumption, There is also a brisk demand for steel 
plates and for billets, both by local and outside com- 
petitors. Common sheet manufacturers are doing a 
fairly good business with galvanisers, Generally the 
district is fairly well employed, labour disputes nz. 





The allegation that a large number of dockyard men, 
and others in the employ of the Government, were about 
to be discharged has turred out to be quite untrue. It 
appears that about sixty men employed temporarily on 
the Howe were discharged on the completion of the 
work in which they were engaged. But it appears tht 
work has been found for forty of these, and efforts 
are being made to find employment for the other 
twenty. Generally work at Chatham is going on 
steadily, if not so briskly as it is sometimes. A 
number of vessels are in dock being overhauled, 
cleaned, repaired, and refitted where required. The 
framework is being prepared of another very large 
battleship, one of the largest in the navy. 


In the building of any new ships for the navy care 
ought to be taken to insure better accommodation for 
the engine-room artificers, a class of men who hold a 
most responsible position, and who are entered as 
petty officers, but whose treatment is little better 
than that of stokers or the sailors on board. The 
engine-room artificers in the Royal Navy area superior 
class of men, They enter the service after a seven 
years’ apprenticeship, fully trained for the service, at 
no expense to the public. Besides which, they have to 
pass an examination. They have the full responsi- 
bility for the safety of the ship in actual practice. In 
many cases they actually take charge of a torpedo 
vessel, with all the responsibility of ae a is designated 
in the service the ‘‘engineer.” The engine-room 
artificers are competent practical engineers, but are 
not designated such. They have not the same autho- 
rity and power as the engineer, nor as a warrant 
officer ; nor have they the chance of promotion to such 
rank, or to the advantages attaching thereto. The 
engineering branches of trade are dissatisfied 
with the condition of their naval co-workers in 
these and other respects, and there has been 
some hesitancy in qualifying for the service by com- 
petent engineers. On board Her Majesty’s ships the 
men have wretched mess-rooms, sleeping accommoda- 
tion, and bathing places. The mess-room is simply 
boarded off breast-high, the stokers being next, not 
only in close proximity, but in actual contact. 
So with sleeping and washing. This is not conducive 
to that discipline which is said to be the glory of 
the Navy. The “artificers” think that they are 
entitled to better accommodation and to greater pri- 
vacy. Then, as regards promotion, it is possible for a 
lad taken from a training ship, with all its unsavoury 
associations, to be promoted over the heads of the 
engine-room artificers, the latter to be actually under 
the command of such, The door of promotion is closed 
in the latter case, but is open in the other. On the 
other hand, a stoker, without the practical training of 
apprenticeship, may be promoted to the engine-room. 
The whole arrangement is so bad that surely it only 
needs for the facts to be known to make the changes 
required. It will not involve much cost, and will 
give great satisfaction if the changes can be made. 





It is agreed upon all hands that the unemployed 
question is a grave and important one. It cannot be 
solved by loud talking, by denunciations of everybody 
in general, and the capitalists, the Government, and 
the local authorities in particular. The present con- 
dition of trade is the result of many causes—the 
shrinkage of our foreign trade, the state of agricul- 
ture, the reaction of both on our own trade, lessenin 
consumption, and thereby decreasing production, an 
the unsettled state of the labour market, which in its 
turn is the outcome of all the other causes. But 
whatever the cause or the causes, the fact that 
there are thousands of competent, able-bodied, will- 
ing workers out of employment is enough to give 
concern to any Government. London is not alone in 
this respect. In most, if not all, of our great indus- 
trial centres there are throngs of men out of 
work. What can be done with them? This is 
the one practical question. That neither the 
Government nor the local authorities can start 
works which shall employ the men at their own 
trades, is obvious. Can we suppose that works 
can be started to employ jewellers, silversmiths, cigar- 
makers, and men of other delicate or exceptional trades? 
Some have advocated the employment of tailors, shoe- 
makers, and the like to make clothing and shoes for 
the army, the navy, the police, and the paupers of the 
country. This however, would interfere with the 
general run of employment, and would be resented by 
the organised trades. But whatever can be done 
locally or by Government to give employment just 
now, will help to turn the tide. Idleness is the most 
costly thing of all ; it is dangerous also in more senses 
than one. That reproductive works can, at a pinch, 
be started in some cases, is certain. Large tracks on 
the banks of the Medway have been reclaimed by con- 
vict labour. The land is now valuable, and will be for 
ever. But to be of any use the work should be general 
in all localities having surplus labour, or the ranks of 
the unemployed will be swelled in certain centres, 
mostly in great and already overcrowded towns, espe- 
cially the metropolis, 





ON THE MODIFICATIONS OF CARBON IN 
IRON.* 


By Professor A. LepEBur, Royal Mining Academy, 
Freiberg in Saxony. 

As far back as the end of the last century the observa- 
tion was recorded that iron which had been produced by 
fusion with charcoal contained carbon. It was soon after- 
wards recognised that this carbon in the iron was 
not always present in the same form, and that it conse- 
quently affected the behaviour of the iron in different 
ways. Karsten, in his early time, distinguished between 
graphite and combined carbon, and he was of the opinion 
that this combined carbon must be a constituent of a true 
chemical compound with iron in atomic proportions— 
that is, of a carbide. He was unsuccessful, however, in 
his attempts either to produce or to separate this carbide. 

This classification of Karsten’s of the total carbon in 
iron into two main modifications, graphite and combined 
carbon, formed, until comparatively recently, the basis 
adopted in all text-books relating to the metallurgy of 
iron, for the consideration of the mode of occurrence of 
the carbon, and of the influences which this element 
exerts on the properties of that metal. All analyses pub- 
lished in the first nine decades of this century, in which 
the analysts did not rest satisfied with determining 
simply the total percentage of carbon, give, even then, 
only the two above-mentioned forms of carbon. 

This method of division is, however, of only limited 
value. In grey pig iron, in which the percentage of 
graphite greatly exceeds that of the combined carbon, 
the determination of that graphite, together with the 
combined carbon, may indeed permit of certain deduc- 
tions being made as to its mechanical properties, because 
in this case it is the graphite which is present in the 
larzest quantity. This division is, however, completely 
valueless in the case of true steel—of metal, that is, that 
may be hardened—whose behaviour, as is well known, is 
entirely different, according to whether it has been per- 
mitted to cool slowly or has been cooled rapidly by plung- 
ing in water. Its percentage of carbon remains in bot 
cases unchanged. An examination made in the manner 
formerly in vogue only shows the percentage of the so- 
called combined carbon, and yet the behaviours of the 
hardened and unhardened or annealed steels show greater 
differences than do those of many different metals. 

It seems to me that a clearer idea than that hitherto 
obtaining, of the variations in the influence which the 
same total percentage of carbon can exert on the pro- 
perties of iron, may be obtained when these variations 
are held to be due to the presence of four different modi- 
fications of carbon-—modifications which may be readily 
distinguished from each other. It is not impossible that, 
in addition to these, other forms of carbon may also 
—_. As yet, however, we are not acquainted with 
them. 

The first of these four modifications of carbon is 
a gg It is attacked neither by boiling hydrochloric 
acid, nor by fairly concentrated nitric acid (of 1.20 
specific gravity), and, as is so well known, it is determined 
by dissolving the iron in one or other of these acids, boil- 
ing continuously, and igniting the residue. I have found 
the use of nitric acid for this purpose to be better and more 
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reliable than that of hydrcchloric acid. The graphite 
is formed when the iron passes from the molten to the 
solid state, when the molten metal has taken up or 
dissolved more carbon than the solidified metal is able to 
retain in solution. It places itself as a separate substance 
in hexagonal tabular scales between the crystals of the 
metal, and, in the case of the same iron, these tabular 
crystals are both of larger size and occur in greater 
abundance the more slowly did the cooling of the metal 
proceed. If the graphitic iron is again heated to fusion, 
the graphite once more passes into solution, but as the 
main mass of the iron from which the graphite formed 
contains the less carbon the more graphite was produced, 
it follows that a pig iron rich in graphite is more difficult 
to fuse than is pig iron poor in graphite, the percentage 
of total carbon remaining the same in both instances. If 
grey iron by chilling has become white, it melts more 
readily than it would had it been slowly cooled, with the 
formation of much graphite. . 

In the still perfectly molten iron the formation of 
graphite may take place if the iron in its highly over- 
heated condition has dissolved more carbon than it is 
able to hold in solution when at a lower temperature, 
or if the iron when saturated with carbon dissolves other 
substances which diminish its power of retaining carbon 
in solution. The graphite crystallising out of iron in this 
way rises to the surface in consequence of its lower specific 

ravity, and forming a scum on its surface, is known as 
Fish, Although the true cause for the formation of 
graphite must be deemed to be the power possessed by 
molten iron of dissolving more carbon than the solid 
metal can retain in solution, yet this difference in the 
degree of solubility does not always exist in exactly the 
same ratio. It is determined by the percentage of other 
foreign substances, in addition to the carbon, that are 
present in the iron, and especially by the silicon present. 
Pig iron free from silicon, when it solidifies, shows no 
visible formation of graphite, even when the percentage 
of carbon is high (white pig iron). A percentage content 
of silicon diminishes in a larger degree this power of 
solidifying iron to dissolve carbon than is the case with 
the molten metal. This results in an iron which in its 
fluid state is approximately saturated with carbon, and 
at the same time contains silicon, fiving up @ portion 
of its carbon as graphite when it solidifies (grey pig iron). 
The higher the percentage of silicon, the more complete is 
this separation of the dissolved carbon. in ferrosilicon 
with ;°;ths or more of silicon, the carbon present usually 
passes completely into the graphitic form when the metal 
solidifies, although its percentage is less than that which 
occurs in the less siliceous pig iron. 

Silicon forms, therefore, a necessary constituent of 
grey pig iron, but only a brief period of time has elapsed 
since this important part played by the silicon in grey 
pig iron has been recognised, a recognition due to observa- 
tions made partly by myself and partly by others. I was 
able in 1879 to remark on pages 10 and 11 of the second 
edition of my treatise on pig iron :* 

*“*The presence of silicon in pig iron consequently 
diminishes its capacity for taking up carbon, and, on the 
other hand, it is necessary for the formation of grey pig 
iron. Pig iron free from silicon remains white even after 
slow cooling, and grey pig iron changes into white if its 
contents of silicon is abstracted. . . . From this the 
deduction follows directly, that if molten white pig iron 
has the opportunity afforded it of taking up silicon, it 
will change into grey pig iron.” 

I think that this was the first express statement as to 
the true réle of silicon in grey pig iron, and as to the rela- 
tions which exist between the silicon and carbon in that 
me Seven years later these observations of mine were 
> confirmed by the experiments of Woodt and 
of Turner.} 

It has recently been found that aluminium, when added 
to molten pig iron, leads, like silicon, to the formation of 
graphite in the metal, but that, for equal percentages, 
aluminium exerts a stronger action than silicon. In the 
blast furnace, however, aluminium is never reduced in 
such quantity as to lead to its exerting any action on 
the iron. Indeed, I feel that I am justified in being of 
the opinion that the percentage of aluminium which has 
been occasionally stated to have been found in pig iron 
was in reality only observed in consequence of inaccurate 
analysis, and that in the blast furnace no aluminium 
whatever is taken up by the iron. 

It is a matter of common knowledge that manganese 
exerts an influence diametrically the opposite to that of 
silicon and aluminium. Highly manganiferous spiegel- 


h|eisen and ferro-manganese can consequently contain a 


somewhat large percentage of silicon without any separa- 
tion of graphite being observable. It need only be briefly 
pointed out here, that, in addition to the chemical com- 
position of the iron, the conditions under which the cool- 
ing of the metal occurs exert some influence on the degree 
in which the graphite formation takes place. The view 
which was formerly so widely held, that the separation of 
graphite from pig iron was mainly a function of excessive 
a is inaccurate. This error would have been 
recognised had the other composition of the metal been 
ascertained both before and after the overheating. If 
highly carboniferous iron is heated in vessels whose walls 
are rich in silica, silicon is reduced ; and if the iron con- 
tains manganese, this also acts as a powerful reducing 
agent. ay <p leaves the iron, and silicon passes 
into it. In this way spiegeleisen is converted into grey 
pig iron. This change in the chemical composition is the 
more pronounced the more strongly the metal is heated 





* ** Das Roheisen.” Leipzig: A. Felix, 1879. 
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and the longer the duration of this period; and, simi- 
larly, the more marked is then the separation of graphite. 

A second modification of carbon, resembling graphite, 
is the temper-carbon. The name is chosen for the reason 
that this form of carbon is mainly formed during the pro- 
longed heating of white pig iron during the tempering 
process. In steel that has been heated to redness, and 
contains upwards of 1 per cent. of carbon, this form of 
carbon may also be observed. If this temper-carbon is 
present in appreciable quantity, it is visible to the eye on 
the fractured surface of tbe iron in the form of small 
black spots, which frequently join yond to form spots 
of larger size, causing the surface of the metal to possess 
a kind of sprinkled appearance, When the iron is dis- 
solved in acids, the temper-carbon behaves exactly like 
graphite—that is to say, it is not attacked by boiling hydro- 
chloric or nitric acids. It has therefore been frequently 
confused with graphite, and as yeb we possess no means 
of separately determining both these modifications of 
carbon when they occur together. The temper-carbon 
differs, however, from graphite by its amorphous condi- 
tion, and still more in that when the iron is heated under 
oxidising conditions—for instance, in contact with iron 
ore, as in the manufacture of malleable castings—it some- 
what rapidly disappears, even when it occurs not on the 
surface, but in the interior of the iron mass, whilst 
graphite remains unaffected by this treatment. For- 
quignon, who, it is true, calls this form of — oe 
found that even when the iron was simply heated to red- 
ness in a current of hydrogen, this temper-carbon might 
be got rid of, and he further drew the conclusion from his 
numerous experiments that this form of carbon is always 
the first to form from the so-called combined carbon when 
white pig iron is heated to redness in contact with iron 
ores or other substances. 

On plunging into water red-hot iron containing temper- 
carbon, this remains unchanged. Any percentage of 
manganese in the iron renders its formation more 
difficult. 

A third modification of carbon which has been known 
to metallurgical chemists for a somewhat long period, 
without having been properly appreciated, may be best 
named carbide carbon. Karsten observed in 1824 that 
when steel which had been heated to redness was dissolved 
in dilute hydrochloric or sulphuric acids, there remained as 
a residue a highly carboniferous iron compound; whilst 
when hardened steel was dissolved the carbon for the 
greater part escaped as gas or formed an oleaginous 
liquid.* Similar or identical observations were made by 
Caront and by Rinman,+} which latter gave to this undis- 
solved residual carbon the somewhat ill-chosen name of 
cement carbon. In 1885 Sir F. Abel, by a new method of 
examination, confirmed Karsten’s original observation 
that this form of carbon always remains undissolved in 
combination with a certain quantity of iron, in the form, 
that is, of a carbide, if the piece of iron is dissolved, 
certain precautions being taken.§ Experiments which 
were afterwards made by Miiller || and myself{] gave the 
same result, 

For the decomposition of the iron or steel Abel used a 
solution of potassium bichromate and sulphuric acid, 
while Miiller and myself employed sulphuric acid strongly 
diluted. This was allowed to act at the ordinary tempe 
rature of the room during a period of several days’ dura- 
tion on the iron in the form of turnings, a current of 
coal gas being maintained to prevent contact with the 
air. The residual iron carbon alloy, the carbide, remain- 
ing undissolved in these experiments, contained on the 
average about 7.2 per cent. of carbon and 92.8 per cent. of 
iron. By treating the carbide with hot acid it is decom- 
posed, with the evolution of hydrocarbons. In the carbide 
which is separated from iron rich in manganese, such as 
spiegeleisen or ferro-manganese, a portion of the iron is 
usually replaced by manganese. The carbide forms during 
the slow cooling of highly-heated carboniferous iron, 
according to Osmond’s** investigations, at a temperature 
which lies between 660 deg. and 708 deg. Cent., its forma- 
tion being accompanied by an evolution of heat. If iron 
containing the carbide is heated, the carbide decomposes 
withan absorption of heat ata temperature which Osmond’s 
experiments have shown to be 40 deg. higher than that at 
which it forms. The carbon percentage of the carbide is 
distributed equally in this case throughout the whole mass 
of the iron—it is dissolved. The formation of the carbide 
on cooling consequently takes place sooner, and its de- 
composition when the metal is heated later, than the 
formation and re-solution of the graphite. 

As in the case of the formation of graphite, the forma- 
tion of the carbide is also influen by the nature and 
method of the cooling. Slow cooling aids the formation 
of the carbide, and rapid cooling renders it more difficult. 

If iron containing the carbide is dissolved in cold 
dilute hydrochloric or sulphuric acid, the carbide remains 
in the form of a grey-black powder, together with the 
other insoluble substances, such as graphite and silica. 
According to Miiller, this powder consists of separate 
and somewhat hard grains of very small size, which 
under the microscope rmeong a silvery lustre, and which 
readily take fire on being dried at an elevated tem- 
perature. On the other hand, if the iron is dissolved in 
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cold nitric acid of from 1.18 to 1.2 specific gravity, there 
remains in the first instance a brown flocculent residue, 
which, according to Osmond and Werth,* contains 44.59 
per cent. of carbon, 8.05 of iron, 2.25 of water, and 24.86 
of oxygen and nitrogen. On heating, this dissolves 
readily, imparting a brown colour to the iron solution. 
This coloration is used in the Eggertz colour test for the 
determination of carbon, and the reliability of this method 
of determination is dependent on the fact that in malleable 
iron cooled in the ordinary manner, neither annealed nor 
hardened, the ratio borne by the carbide carbon to the 
total carbon is approximately constant (0.70 to 0.75). 

The carbide may be recognised with the aid of a micro- 
scope on the fractured surface of the iron, if this surface 
is polished and treated with some weak etching solution. 
As it is less readily attacked by this solution than is the 
mass of the iron, it becomes visible by being raised, and 
is seen to be disseminated in various directions through 
the iron. 

_ The fourth of the modifications of carbon now known 
is termed hardening carbon. It is evenly divided or 
dissolved throughout the whole mass of the iron, the 
mother-metal, and escapes as an unpleasant smelling 
hydrocarbon gas, even at the ordinary temperature, if 
the iron is dissolved in dilute sulphuric or hydrochloric 
acid. When it is dissolved in cold nitric acid, the hardening 
carbon remains as a black residue, which on gentle heat- 
ing rapidly dissolves, and on —— heating, to 100 deg. 
escapes as a gas, as was originally shown by Osmond 
and Werth. As the carbide carbon, together with the 
graphite and the temper-carbon, pass into solution when 
the iron is heated, molten iron contains only hardening 
carbon. On solidification and cooling, the graphite, the 
temper-carbon, and the iron carbide separate from the 
iron in the manner that has been sketched out, and 
this mother-metal in its cooled state then retains for an 
equal total percentage of carbon in the iron, the less 
hardening carbon the more of the other forms of carbon 
are present. Slow cooling, however, assists, and rapid 
cooling hinders the formation of these forms of carbon 
other than the hardening carbon, as has been already 
inted out. Slowly cooled iron consequently contains 
ess hardening carbon than does the ma) cooled metal. 

A percentage of hardening carbon in the iron affects its 
properties in a manner similar to the influence of tin on 
the properties of bronze. The hardness and the brittle- 
nets are increased, and the tenacity also at first largely 
increases, with a rise in the percentage of the hardening 
carbon, but diminishes —_ when the percentage passes 
a limit which undoubtedly is not a high one, though it 
has not yet been accurately determined. This explains 
the hardening of steel. The percentage of the hardening 
carbon remaining in the steel is raised by the sudden 
cooling, and the steel becomes hard and brittle. If the 
hardened steel is now heated to as low a temperature as 
200 deg., there commences a partial decomposition of the 
iron carbon alloy, with the formation of the iron carbide 
with the carbide carbon. ‘The higher the temperature is 
raised, the more marked does this action become. Like 
the carbide formation in cooling iron, this is accompanied 
by anevolution of heat. Use is made of this in the tem- 
pering of steel. 

The following analyses, which are taken from my text- 
book on the metallurgy of iron (second edition, page 280), 
may serve to elucidate the ratio in which the various 
modifications of carbon that have been described occur in 
the different kinds of iron : 
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In white pig iron poor in manganese, and in hard steel, 
if the cooling has been effected in the ordinary manner, 
the percentage of carbide carbon is consequently about 
75 per cent., and the hardening carbon about 25 per cent., 
of the total percentage of carbon present. In mangani- 
ferous pig iron, such as spiegeleisen, the ratio borne by 
the hardening carbon to the carbide carbon is higher, 
while in soft ingot metal it is lower than it is in the other 
varieties of iron referred to. In the deep grey pig iron 
the hardening carbon may completely disappear. 

The chilled casting examined is comparatively rich in 
carbide carbon. This is readily explained by the circum- 
stance that the sample was taken from a heavy roll, 
which, after having been cast in the mould, solidified, it 
is true, rapidly, but only cooled down very slowly from a 
red heat. It may be accepted that good chilled castings 
should never contain any much larger percentage of 
hardening carbon than is present in this instance, as 
their brittleness would otherwise become too great. For 
this reason also, the thickness of wall of the iron mould 
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must be well proportioned with the thickness of the metal 
of the casting, if good wearable castings are to be made. 
The surface of the casting must, it is true, cool rapidly, 
but it must afterwards cool down slowly to the ordinary 
temperature, 

The influence of hardening and tempering on the state 
of the carbon is very marked, too, in the case of the tool 
steel. It is seen, however, that even after cooling in 
water the whole of the carbon does not exist in the 
hardening form, but that even in this case a not unim- 
portant portion of the carbon has been used in the forma- 
tion of carbide. In soft metal, on the other hand, har- 
dening is seen to exert absolutely no influence on the 
state of the carbon, and the behaviour of the metal con- 
firms the statement that it does not harden. 

The microscopic investigations of Martens, Sorby, 
Wedding, and other metallurgists, have yielded the proof 
that cooled iron is never a perfectly homogeneous mass, 
but that it consists of a number of substances occurring 
side by side. In the first place, as to quantity, there is 
the mother-metal—that is, the ground-mass of the iron 
from which the other substances separated out. Its total 
carbon contents consists of hardening carbon, and, further, 
piccbgnsren Fay a can only occur in this ground-mass. In 
very graphitic iron, or in iron which has been subjected toa 
long-continued heating, theamountof carbon in theground- 
mass may be nothing ; the iron in that case is soft, and 
easily worked by cutting tools. In the ground-mass 
occurs the whole, or almost the whole, of the silicon, 
phosphorus, sulphur, manganese, chromium, and other 
substances contained in theiron. In the case of an iron 
which is not very rich in manganese or chromium, the 
ground-mass of the metal possesses a granular texture, 
and the tendency to crystallise in regular octahedra re- 
sembling a little fir tree. In pig iron containing much 
manganese or chromium, the texture is laminated, and 
the crystals formed have an acicular or columnar shape. 

he composition of the ground-mass of one and the same 
joes of iron is not always exactly alike throughout. 

uring slow cooling, alloys which are richer in phos- 
phorus or sulphur, and, in this case, generally poorer in 
carbon, separate out from alloys which are poorer in phos- 
phorus or sulphur, but richer in carbon. Chemical analysis, 
accompanied by the consideration of suitably-arrange 
— tests, permits this action to be readily under- 
8 . 
Ag the second constituent of the solidified iron, the 
carbide becomes visible on the polished and etched frac- 
ture of the metal. This carbide, as was pointed out 
above, contains on the average 7.2 per cent. of carbon, 
consequently the quantity of carbide contained in a piece 
of iron may be approximately calculated from the quan- 
tity of carbide carbon found by chemical analysis, In 
ingot metal very low in carbon this does not exceed 
2.5 per cent., while in ferro-manganese it may exceed 50 
per cent. of the total quantity of iron. Examination 
with the microscope confirms in general the truth of this 
calculation. The influence which the carbide contents 
exerts on the behaviour of the iron is less of a direct than 
of an indirect nature. The higher the percentage of car- 
bide carbon contained in a piece of iron with a definite 
sega of total carbon, the poorer in hardening car- 

nm is the ground-mass of the iron, and it is propor- 
tionately less hard and brittle. But the tenacity, too, 
diminishes if the percentage of the hardening carbon falls 
below a certain minimum. Doubtless the carbide, inter- 
spersed as it is throughout the iron, may also in a certain 
manner affect directly the behaviour of the metal, much 
in the same way, indeed, as veins of quartz in a block of 
marble. 

Finally, in grey ig iron, when subjected to micro- 
scopic examination, the third constituent, graphite, be- 
comes visible, and in long-heated white iron the temper- 
carbon. The graphite crosses the mother-metal in the 
form of black lines without coming into contact with the 
carbide, which, in graphitic pig iron, is surrounded by 
the mother-metal. The temper-carbon occurs as spots 
in the main mass. Both forms of carbon exert in the 
first place an indirect action on the properties of the iron, 
as is the case with the carbide carbon, since by their for- 
mation the percentage of hardening carbon is diminished. 
The direct influence of the graphite is, however, not in- 
considerable. It places itself as a separate definite sub- 
stance between the crystals of the iron, preventing their 
mutual connection, and diminishing the tenacity of the 
metal, A very graphitic pig iron consequently never 
possesses much strength. If, in spite of this, a grey 
pig iron with a moderate percentage of graphite possesses, 
as a rule, greater tenacity than a white pig iron, this is 
in part-explained by the fact that the percentage of 
hardening carbon in the white iron has very frequently 
exceeded that limit beyond which the hardening carbon 
ceases to favourably influence the tenacity of the metal. 

Any unfavourable influence exerted by the temper- 
carbon is much less marked. This form of carbon is 
more finely disseminated through the iron, and does not 
80 arsga Aor germ the inter-connection of the iron par- 
ticles. hite pig iron which has been heated to redness 
for about a week in charcoal or other non-oxidising mate- 
rial proves not only to be easy to file, but it usually pos- 
sesses a considerable degree of toughness, and is also, 
with due care, even malleable at a red heat. 





BRAZILIAN Raitways.—The State of Bahia has invited 
tenders for the construction of about 1875 miles of new 
lines, and promises a guarantee of interest at the rate of 
7 per cent. per annum for a term of thirty years upon the 
capital required for their construction and equipment, 
provided always that this capital does not ex & cer- 
tain amount. Brazil, however, requires peace and order 
before it is likely to tempt much European capital into 
new Brazilian undertakings. 
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ON THE ARTIFICIAL LIGHTING OF 
WORKSHOPS. * 
By Mr. Bensamin A, Dosson, of Bolton. 


In manufacturing districts the use of artificial light is 
of considerably greater importance for work of all descrip- 
tions than it can be elsewhere. Whether the work be 
fine or coarse, delicate or bold, a better light is needed 
than for work which does not come under the head 
of manufacture. In Lancashire the staple industries 
of engineering, machine-making, spinning, weaving, 
bleaching, and dyeing, are mainly established in certain 
centres; and with them is invariably associated in the 
surrounding district the great coal industry. Although 
Lancashire coal has a number of excellent qualities, yet 
it is one that makes the most smoke of any. A large por- 
tion of the manufacturing industries, great and small, 
date from a number of years back, when smoke-consum- 
ing and smoke-preventing apparatus had not yet been de- 
vised ; and many of the factories are working at the pre- 
sent day under pretty much the same conditions as when 
they started. Sous the atmosphere in all manufactur- 
ing towns in Lancashire is heavily charged with uncon- 
sumed carbon, Nareonge 4 an excess of cloud and fog, 
which, while inducing an excess of rain, acts also as a 
screen against the rays of the sun, and thus does a double 
injury to the neighbouring agriculturist, the producer of 
the country’s native wealth. A circle of 30 miles radius 
around Manchester is said to include a larger population 
than an equal circle around any other place in the world ; 
and within this circle, about 12 miles north-west of Man- 
chester, lies Bolton, the town with which the author is 
best acquainted, where all winds, except the west and 
north-west, bring the surcharged atmosphere from other 
manufacturing districts, pr gee by any season of the 
year, if the wind happens to be slight, asky ranging from 
dull lead to dark brown. For four years in succession it 
has occurred at the writer’s works, that on June 21, the 
longest day, the gas in — room, amounting to nearly 
7500 jets, has had to be li hted by 11 pee es in the 
morning, and has remained lighted until work ceased ; 
and this has occurred alsoin other towns, and in weather 
that ought to have secured abundant sunshine. To such 
an extent does gloom prevail that in clear weather the 
effect of bright sunlight becomes even distressing to the 
eyesight, simply from the rarity of the contrast. 

Requirements for a Well- Lighted Workshop.—1. The 
light, if artificial, should be sufficiently intense to give 
the power of clear and natural sight over any portion of 
the work. For enabling the work to be performed with 
ease the light should evidently be arranged to produce as 
nearly as can be the effect of natural sunlight. The light 
of the sun is diffused by the atmosphere; and unless its 
entrance is limited in extent, such shadows as it may pro- 
duce are only natural shadows, so natural that the eye 
has no difficulty in following detail in any visible part. 
In this respect, therefore, artificial light should as far as 
practicable imitate the best natural conditions. 

2. The light should be so diffused as to avoid casting 
shadows, or placing any one portion of the work in too 
great relief, as compared with the general tone of the 
whole, If the work were being done in front of a window 
which faced the sun, a certain portion of it would receive 
an undue amount of light, and give a false idea alike of 
size and distance, owing to the contrast of the overlighted 
and underlighted parts. This might be a natural light, 
but would nevertheless be improper. 

3. The light should be of such a character as to have no 
tendency to injure the sight by a blinding glare. This 
remark applies either to a good gas flame or to the electric 
glow lamp, from both of which the light is fairly well 
diffused ; the rays, being all comparatively weak, are 
easily diverted and thus distributed. But the effect of 
having either a bright gas flame or the still brighter coil 
of peed wire before the eyes is exceedingly fatiguing 
and destructive to the sight, and in combination with the 
dust of workshops makesit a wonder that ocular diseases 
are not more common than they are. 

4, The light should be of such a character as to leave 
the atmosphere free from noxious emanations. Any kind 
of natural or electric light will fulfil this condition. The 
artificial light that most infringes it is gas, which varies 
much from town to town, and even in the same town from 
time to time ; but it is generally so impure as to be dele- 
terious to health and comfort in the products of its com- 
bustion, which is always more or less incomplete. 

5. The light should not unduly raise the temperature of 
the room in which it is pds we | “f, on a hot day, a gas 
burner has to be lit for every person in a crowded work- 
shop, as has to be done in certain manufactories, the com- 
bustion of so much gas affects the temperature greatly, 
and thereby produces lassitude among the workpeople, to- 
gether with various ailments which are almostin propor- 
tion to the amount of gas consumed. 

6. The light should be simple, and capable of easy con- 
trol. ‘The whole arrangement should be so contrived that 
nothing but the —— knowledge and experience are 
required for turning the light on and off. This implies, 
of course, both a central control and alsc various points 
of sub-central control. 

7. The cost should be kept within such limits as will 
render the light practicable at the present day for those 
who have to make their livelihood in their special trade in 
open competition with the rest of the world. 

Electric Lighting by Inverted Arc Lamps.—Some years 
ago, while engaged in visiting and examining certain 
mills on the Continent, the writer was much struck with 
a mode of lighting which he then saw for the first time. 
This consisted in the use of electric arc lamps of from 
1600 to 2000 candle-power, suspended in a white enamelled 
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reflector at a certain distance below the whitewashed 
ceiling of the mill. The first he saw was of 2000 candle- 
power, and thoroughly lighted a large room of about 
40 ft. square with light sufficient to see to pick 
up a pin off the floor. The walls of the room, 
as well as the ceiling, were whitewashed. The 
light had a sort of bluish tinge, and looked like 
bright moonlight, but with much ter illumina- 
tion, and entirely without shadows. This appeared so 


striking that he made a few experiments at once, and /|h 


found that it was possible to see into the interior of the 
machines and even underneath them in a way that up to 
then would have seemed incredible ; and further, that it 
was not possible to make a shadow of any description, 
even when holding a hat only 2 in. above the floor ; all 
that could be seen in the centre of the covered part was 
a comparatively slight deepening of the shade. In other 
departments of the factory he found the same plan 
equally effective, and the diffusion of light so complete as 
to be astonishing. 

Incandescent Glow Lamps.—At that time the author’s 
firm were engaged in replacing gas by incandescent glow 
lamps on the Edison-Swan system in a large machining 
room at their own works, which is 345 ft. long by 76 ft. 
broad and only 12ft. high, containing 239 machines 
tended by 200 workpeople in the area of 26,220 square 
feet. The exigencies of trade had required that annexes 





should be constructed almost all round the building, thus 





further diminishing the amount of natural light that 
could gain admission. Along the whole of the centre of 
the shop, for a breadth of some 50 ft., gas was burning day 
and night; and in the close muggy weather of autumn 
and the fog-laden days of hot summer, the atmosphere of 
the room Danese most oppressive, in spite of the best 
ventilation by Blackman propellers ; even at six o’clock 
in the morning, on entering the room, the smell was most 
objectionable. It was noticeable, too, that an undue pro- 
rtion of the men suffered from diarrhoea, which was in 
act a standard complaint, and furnished the constant ex- 
planation for absence from work, Although sometimes 
this was simply an excuse, there can be no doubt that the 
exhalations caused by the imperfect combustion of a gas 
not absolutely pure will suffice to explain the possibility 
of a large number of men being affected thereby. 

The incandescent glow-lamps, each with its own switch, 
and covered with a wire guard, were attached to the gas 
brackets, which for this purpose were left just as they 
had been. Within a week of the application of these 
lamps, the importance of the third requirement, with 
regard to glare, was amply proved, for nearly every 
workman had devised a shade of one kind or another, 











some of white or brown paper, some opaque, and some 
translucent. No better device than this has been found 3 
it does not look neat, being simply a makeshift; but | 
it answers the purpose, costs nothing, and is applied | 
inamoment. The results of the alteration were curious ; 
the atmos here was improved. the heat considerably | 
diminished, diarrhcea as a general complaint ceased, and | 
was at first succeeded by bronchitis, which, however, was | 
found to be of a temporary nature, and disappeared as 





soon as the workpeople in that room had become acclima- 


tised. 

Nevertheless, with the result of this lighting the author 
was not satisfied. The shop was as dark and gloomy as 
with the previous gaslights. The number of lamps 
broken by accident and by carelessness was so great as to 

me a serious consideration, their price being out of 
proportion to their actual cost, and no allowance being 
made in regard pe paar in replacing broken lamps which 
ad eeaey paid royalty. The writer then made two 
further journeys to the Continent, in order again to 
examine the plan of the inverted arc lamp, and on the 
first occasion returned more favourably impressed than 
before. The second journey was therefore made with the 
view of going more thoroughly into the details, and of 
concluding arrangements for conducting a trial of the 
plan in his firm’s establishment. On this occasion he had 
the opportunity of examining a large weaving shed at 
Ruysbroek, near Brussels, on a dark winter night. The 
dynamo was driven from the main engine of the mill, and 
was a fine piece of work. Corridors lighted by incandes- 
cent lamps led thence to the vast weaving shed, which had 
the usual roof containing glass panels almost upright 
facing north, with a plastered ceiling sloping southwards 
from the top of each glazed panel, and lighted from an 
inverted arc lamp in each bay between the pillars. The 
impression upon entering the doorway was that the large 
room was brilliantly lighted by the midday sun: no 




















Fig. 2. 


glare, no flames to be seen, but a golden light pervading 
the whole of the vast inclosure ; the colour of the hair, 
complexion, and costumes of the workwomen perfectly 
distinct, under the looms not the slightest trace of 
shadow. In fact, the result attained was an absolutely 
perfect ideal light for textile work, The bluish tinge of 
the arc light itself, when lighting direct, is more apparent 
than real, because it does not prevent the most delicate 
shades of colour from being appreciated. If, however, 
it is considered disagreeable or undesirable it can be 
altered, as it was in this particular weaving factory, by 
mixing a trace of yellow with the ordinary whitewash ; 
the ceiling is then still white, but the apparently bluish 
tinge is eliminated. 

he result of this visit was the application of four in- 
verted arc lamps in the large low machining room at the 
writer’s works, Over 50 tons of castings are daily taken 
in and out of this room; and there must be at least 300 
tons of castings of various sizes and descriptions, in pro- 
gress of treatment, stacked and piled in different places 
on the floor ; there is, therefore, all the more necessity 
for good lighting in order to avoid accidents. The darkest 
portion of the shop was chosen, and the four arc lamps 
were placed in approximately the best ——- for light- 
ing a certain area. The ceiling not being plastered, it 
was considered advisable to nail up to the joists light 
scantlings, which were afterwards whitewashed. These 
lights have now been running almost day and night for 
about two years, and with unqualified success. The four 
arc lamps have replaced twenty-six glow lamps; but 
whereas each glow lamp lighted up its own work only 
and a few inches around, the whole of the area lighted by 
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the four inverted arc lamps is bathed in a gentle tem- 
perate light, absolutely equal in all parts. This was 
encouraging, as an arrangement of this description in- 
volves a heavy expenditure; and it was therefore con- 
sidered advisable to have further experience before going 
more largely into it. Moreover, this plan of lighting 
would not always be applicable. If the ceiling were very 
low it would scarcely Ne practicable, because the arc 
lamp must hang a certain distance below the ceiling and 
still leave head-room. Also there are places where the 
amount of light required is so small that it would be 
injudicious to go to the expense of applying these lamps, 
which are capable of so much more duty. It was deter- 
mined, however, to make an experiment on a practical 
scale at the author’s works, and with this object to apply 
inverted arc lamps for the lighting of a three-storey build- 
ing with large attic floor above, the latter being used as an 
iron and wood pattern room, é 

Fire Insurance.—With the object of avoiding any diffi- 
culty in the future, it would seem advisable, before proceed- 
ing with the further development of the plan of inverted 
arc-lighting, to consult the insurance companies in each 
individual instance. The old style of insurance, where 
heavy risks were taken by one or two companies only, 
has now been altered, so that in large works such as those 
here considered, where the amount of insurance may be 
near 300,000/., the risks are divided among a large num- 
ber of different companies, who in their turn sub-insure 
their risks in other companies not primarily engaged. 
There is a tacit understanding between the companies 
that one surveyor may act for the whole of them in any 
one particular case, thus judiciously securing uniformity 
of action. But it unfortunately happened that the four 
lamps in question, which had been tried for some months 
at the works of the writer’s firm, were lent by them, 
along with a dynamo and driving power, for the purpose 
of ascertaining how a certain cotton mill, which had the 
disadvantage that one corner of the bottom room was 
darkened by buildings outside, could be lighted so as to 
replace the missing daylight. The four lamps were 
placed in position and tested. Theresult was far beyond 
expectation. It was found that the cleanliness of the 
work, which is an essential requirement in cotton spin- 
ning, could be supervised to a degree hitherto unattain- 
able by artificial light. The owners of the mill were 
then anxious to adopt this kind of lamp immediately ; 
but they met with an absolute refusal from the in- 
surance companies to allow any open arc lamp to work in 
a cotton mill. This led to the question of its further use 
in the iron works of the writer’s firm, and at first a blank 
refusal was received, without any reason being given; 
but correspondence of some months resulted in permis- 
sion being at length granted to continue its employment 
under certain rigid conditions. These indeed were 
reasonable as regards the conducting area of the wires, 
the voltage, safety fuses, and other necessary precau- 
tions. 

In order to see whether there could be any valid ob- 
jection to its use in cotton mills, the author made a 
fairly complete series of experiments. The danger in 
cotton milis is supposed to be that the finest fibres or 
filaments are liable in the process of spinning to escape 
in a certain proportion, under the action of the draught 
caused by the moving parts ; and being of much the same 
specific gravity as the air, they are easily carried by up- 
ward draught. When they reach any ironwork, either 
columns, beams, shafting, or gaspipes, they have a ten- 
dency, owing to the latent electricity always developed 
in textile fabrics, to attach themselves radially to the 
electric or magnetic centre; and as the carding-room air 
in a cotton mill is always more or less charged with these 
floating filaments, the insurance companies feared the 
result of combustion by contact with the open arc would 
be that the fire would be conducted to a dangerous 

uarter by the loose filaments adhering to wires, &c. 
This fear is found to be absolutely groundless. Repeated 
and extended experiments have in every case failed to 
show any indication of danger from such a cause. The 
fallacy of the insurance companies’ objection is rendered 
apparent by the fact that at the present time they allow 
open gas jets in all cotton mills. If there were any 
danger in an open arc lamp, there would surely be more 
in open gas jets, which, of course, are more numerous 
than arc lamps would be. Furthermore the arc lamps 
have to be lowered every eight hours of work for the 
purpose of changing the carbons. The gas jets are 
turned off when not required, and lighted again 
when wanted; this may occur two or three times a 
day. But every time the electric lamp is lowered 
it is thoroughly well cleaned, which is especially 
easy, aS it consists simply in wiping the wire and the 
inside of an enamelled reflector. To prove that the arc 
lamps cannot convey fire by contact with the cotton fibre, 
the author has let fall in the inverted reflector quantities 
of what is termed cotton fly, being the lightest and most 
inflammable part of cotton fibre; and as soon as the level 
of the arc was reached and the top fibres were ignited, the 
fire spread rapidly round the cone of the reflector and 
burnt downwards towards the bottom. When keeping 
the eye level with the top of the reflector, it was impos- 
sible to see anything escape over this level except the 
black tinder resulting from the combustion of the fibre or 
fly. With the true cotton itself, smouldering particles 
might be seen to the extent of from 4 in. to 6 in. above 
this level; but it was proved that these smouldering 
embers had no heat beyond that necessary to give them 
their colour, for they were not even capable of exploding 
gunpowder. 

For the purpose of further elucidating the question of 
fire risk, the author visited a mill in gium, not far 
from Ghent, where very coarse numbers were spun, the 
cotton being of short fibre; and the amount of evapora- 
tion, as it is termed, of fly from the lower filaments was 








particularly great, the cotton used being of the poorest 
quality. Directly over the carding engines was an arc 
lamp of more than 1200 candle-power; and during four 
hours = in watching and noting the effect of the lamp 
upon the fly, on not one single occasion was the slightest 
spark visible outside the reflector. Sometimes when the 
fly was unusually thick in the air, owing to a carding 
engine being brushed out, a slight coruscation could be 
perceived near the centre of the reflector, like the twink- 
ling of a star; but this would only occur once now and 
then. Undoubtedly a certain amount of fly was con- 
sumed, because when the lamp was lowered for examina- 
tion a residue was found in the bottom of the cone, com- 
posed of the very lightest tinder of cotton, but utterly 
uninflammable under any circumstances. In this country 
the insurance companies declined to countenance any 
experiments, on the ground that millowners had been 
satisfied up to that time with the ordinary gas light and 
with their surance regulations, and therefore they could 
see no good reason for a revolution of ideas. Further- 
more the definite allegation was made that on two occa- 
sions fires had been caused in cotton mills abroad which 
were lighted with arc lamps. Feeling the importance of as- 
certaining whatamount of truth therewas inthis statement, 
the author wrote to the proprietor, manager, and others 
interested in each instance. In the first it transpired that 
not a cotton mill but a cotton store had been burnt, which 
was lighted not by arc lamps, but by glow lamps only ; 
and the theory to account for the conflagration was that 
of spontaneous combustion, which is by no means rare 
when cotton is stored in bulk. In the second instance the 
lighting was not by the open arc lamp inside an inverted 
conical reflector, but by an ordinary arc lamp surrounded 
with a glass globe. There was an aperture in the bottom 
of the lamp; and owing to some disarrangement of the 
clockwork regulating the carbons, a portion of an incan- 
descent carbon had been split off, and falling through the 
aperture upon a mass of cotton beneath had set it on fire. 

hen cotton in a loose condition does get on fire it is 
much like a train of gunpowder ; and this mill, which was 
kept in a condition far from clean, being covered with a 
thickness of fly steeped in oil over the floor, walls, and 
ceiling, became so suddenly a mass of flame that the 
workpeople had considerable difficulty in making their 
exit from the burning building. 

Arc Lamp.—The complete absence of danger from the 
arc lamp used by the author will be more thoroughly ap- 
preciated from a description of its construction. It con- 
sists of two carbons of different diameters, the upper or 
negative carbon being solid, and the lower or positive 
carbon being annular and rather larger in diameter. 
Their areas are 0.200 and 0.486 square inch respectively ; 
which proportion insures their both consuming at the 
same 8 , thereby avoiding the necessity of any com- 
plicated clockwork arrangement to differentiate the speed 
of the feed. In this lamp indeed there is no clockwork, 
but the carbons are drawn together by a pulley, string, 
and counterweight, their distance apart a ey 
in the usual way by a magnetic brake. e pulley, 
weight, and brake are all contained in a cylindrical box 
attached to the underside of the cone of the reflector ; and 
the only interruption to the light above is that occasioned 
by the thin arm forming the clip which holds the up 
carbon. The orater carbon is here the lower one, in order 
that the larger number of rays produced may be thrown 
upwards. The cone reflector is 25 in. wide at the top 
and 7 in. at the bottom, the angle of the cone bein 
88 deg. The interior surface is ordinary white ename 
upon the sheet-iron exterior. The external appearance 
of the lamp is shown in Fig. 1, and also the position the 
lamp occupies in relation to the whitewashed ceiling ; 
and in Fig. 2a portion of the detail is shown separately. 
Each lamp is balanced by a counterweight over pulleys 
(Fig. 1); and the counterweight hangs conveniently along- 
side either a wall or a pillar, so that it may not be in the 
way of traffic. Thus it is easy to lower the lamp for the 
purpose of renewing spent carbons, which has to be done 
about every eight hours, and requires not more than one 
minute per lamp. 

Practical Results of Working.—The plan of inverted 
arc lighting has now been in use in some portions of the 
writer’s works for twelve and thirteen hours a day dur- 
ing the last twelve months, and sometimes almost night 
and day; and the results of its working he has every 
reason to believe may be considered successful. The 
building, as already mentioned, consists of three storeys, 
each room 123 ft. by 55 ft.; the bottom room of all is 
surrounded to such an extent by other buildings that it 
was necessary to keep the gas burning the whole of the 
day. In this room the work consists of turning, fluting, 
eaitiaes and repairing what are known as fluted bottom 
rollers for spinning machines. These rollers require to be 
finished with mathematical accuracy, and the majority of 
them have to be channelled or fluted to the closeness of 
from sixteen to nineteen flutes per inch, the shape of the 
flutes being of the greatest importance. Inthe room above 
are manufactured top rollers to work on the fluted rollers ; 
these also have to be mathematically correct, and 
their surface finished to a high degree of accuracy. 
In the third room are manufactured what are known 
as flyers, having one hollow leg, through which the 
cotton must pass down in a slightly twisted condition. 
Owing to the affinity of cotton fibre for metal affected 
electrically, however little, it is evident that any rough- 
ness of the interior surface of the hollow leg must be 
prejudicial to the working ; and it is therefore necessary 
that the smoothness of finish should be unquestionable. 
The attic or roof room is used for the storage of patterns, 
as previously mentioned. In the bottom room there are 
51 machines, consisting of lathes and fluting machmes 
and others, and employing 60 workmen. The second 
room contains 164 machines, employing 139 workmen ; 
and in the third room there are 69 machines and 112 





workmen. The only glow mi used are those in the 
attic or pattern store, most of which are portable for 
the purpose of finding patterns on the various shelves ; 
and also, strange though it may seen, two glow lamps in 
the bottom room, for the examination and repair of 
slightly defective fiutes. The latter lamps had to be 
applied because the reflected light from the arc lamps 

ves no shadow; but in order to perceive the minute 

efects in the flute it is necessary to have a light that 
will give a prolonged shadow, for the purpose of exaggerat- 
ing what is to be seen. The writer quite thought it 
would be possible to accomplish the same object by the 
use of a reflector; but the prejudices of the workpeople 
were too strong. 

When first this mode of lighting the rooms was set 
going, and the gas turned off at the mains, there was 
much grumbling of the workmen, who protested it was 
impossible to perform their work by the newlight. This 
difficulty, however, had been foreseen, and they were 
informed that as the light had been put in at a large ex- 
pense for their comfort and health, they must at least 
give it a fair trial. Within six weeks of starting its 
regular working something occurred which prevented 
the requisite steam power from being furnished to the 
dynamo; and the gas had therefore to be turned on 
again, exactly as it had been in the former time. The 
result was a deputation to the manager on the part of 
the workmen iskiew what they were todo, as they could 
not see how to perform their work by gaslight ; and on 
one or two occasions since then, when the light has failed 
through one cause or another, the workpeople have de- 
clined. to work with the gas, stating that they preferred 
to wait until the electric light was on again, and that they 
could pull up the time lost. 

Dynamo and Lamps.—The dynamo is of Belgian con- 
struction, and known as the four-pole dynamo. It runsat 
600 revolutions per minute, and givesa voltage of 115. It 
is driven by a countershaft from the main engine drivin 
the machinery in the building, and with 60 arc lamps an 
66 incandescent lamps it absorbs 70 horse-power. The 
lights are steady and free from flicker; if ever a lamp is 
seen to flicker it may be certainly concluded that it ) a 
not been thoroughly cleaned, and that the carbon slides 
are sticking in the magnetic brake. Photographs are 
exhibited of each room at 10 o’clock at night in the 
winter ; they were taken, of course, from the reflected 
light itself, and the exposure was in each case rather less 
than 10 minutes. Upon examination it will be seen that 
the detail is wonderfully distinct, even at the distance of 
120 ft. ; this is particularly noticeable in the photograph 
of the bottom room. Attention must be called to the 
absence of shadows. It can be seen that there are no 
dark places on the floor, and that underneath the lathes 
and other machines, although directly below the reflected 
light, there is no such thing as a defined shadow. 

Horwich Locomotive Works.—Four inverted arc lamps 
were tried by Mr. John A. F. Aspinall in one of the Lan- 
cashire and Yorkshire Railway workshops at Horwich, 
where, however, owing tothe great height at which they 
had to be fixed, they were not successful. They have 
since been placed in the large drawing offices, and the 
light for drawing purposes is as perfect a light as can be. 
Failing, on account of the height of the workshop, to 
arrive at a satisfactory result with the solely reflected 
light, Mr. Aspinall has succeeded in lighting the main 
machine-shop with ordinary open arc lamps, each pro- 
truding through a whitewashed disc formed of light 
boardings framed together. A curious combination is 
thereby produced of lighting by the reflected and the 
direct rays. It has not the whole of the advantages of 
the reflected light, because the eye has a tendency to 
glance upward towards the dazzling arcs, and shadows 
are projec Nevertheless, the writer is convinced 
that by this combination of reflection a gain has been 
achieved of at least 25 per cent. over the ordinary direct 
arc lighting without reflection; and all concerned are 
satisfied with the result. 

Cost.—The question of cost of electric lighting, which, 
after all, is of the greatest importance, is somewhat diffi- 
cult; and the writer is hardly in a position at present to 
give data sufficient to be of much practical value. Hav- 
Ing regard to the number of workpeople who could be 
served with the light, the cost is less than that of gas, and 
of course the light is stronger and more general ; so that 
in respect of candle-power it would be considerably 
cheaper than gas. In the three-storey building at the 
author’s works there were 502 gas jets, each burning 
4 cubic feet per hour. Gas costing 2s. 8d. per 1000 cubic 
feet would therefore come to something like 5s. 4d. per 
hour for this consumption. In the 60 electric lamps the 
only consumption is that of the carbons, which are 
reckoned at 4d. per lamp per hour. This has subse- 

uently been reduced considerably, but taking this basis 
the 60 lamps would together cost 2s. 6d. per hour for car- 
bons. The 66 incandescent lamps which are included in 
the 70 horse-power absorbed by the dynamo would of 
course add to this cost, as they are only 1000-hour lamps. 
The greatest cost after the original installation is depre- 
ciation and horse-power. Taking the whole into conside- 
ration, it is probable that the cost of electric lighting 
would be more than that of gas; but as the light is so 
much more satisfactory, it may prove economy in most 
cases to adopt it. Thus in the present instance the total 
candle-power of the 500 jets would be roughly 8500, 
while the arc and incandescent lamps combined would 
have 73,000 candle-power, much of which, however, 
is of course useless except for the general effect of the 
light. 

Donslesten:-~This light now described has proved in 

ractice to fulfil the requirements enumerated at the 

ginning of this paper as the necessary qualifications of 
a good artificial light, and for any class of manufacture 
for which it is applicable. For bleach and dye works, 


















































nt te 












































































556 


ENGINEERING. 


[Nov. 3, 1893. 








where it is necessary to distinguish minute differences in 
shades of colour, it must be invaluable, permitting this 
delicate work to be carried on in the dull winter days, 
which is now difficult, if not impossible. If the insurance 
companies can be persuaded that not only is there no 
danger from this light, but that it is perhaps safer than 
any other mode of lighting, there seems every possibility 
that the use of the arc lamp will undergo a rapid develop- 
ment, 








THE CLEVELAND MINING DISTRICT. 
The Last Twenty Years in the Cleveland Mining District.* 
By Appison LANGHORNE STEAVENSON, M., Inst. C.E. 


HAVING been requested by the Council to prepare some 
notes upon the Lumpsey Mines, which you are about to 
visit, the writer thought it would be well to expand the 
subject a little, recalling the fact that twenty years ago 
he contributed a paper to your Proceedingst on ironstone 
mining in fonel. 

At that time, as a reference to the Annual Reports of 
the Government Inspector of Mines shows, the annual 
output of ironstone was for the year 1873, 5,435,233 tons ; 
whilst for the year 1891 it was 5,128,303 tons. This is 
undoubtedly a falling off, the cause of which is hardly 
within the province of the engineer to determine, but he 
may with some satisfaction point to the fact, that not- 
withstanding mines becoming more difficult to work as 
they become older, the number of persons employed to 
produce the same quantity of ironstone, shows very re- 
markable diminution: Thus for the year 1873 there were 
employed 9350, whereas in 1891 there were only 6080; 
and as a result, the tons got per annum per person em- 
ployed were, in 1873, 581 tons ; and in 1891, 843 tons ; and 
the tons of mineral wrought per life lost were in 1873, 
217,409; and in 1891, 394,485.t That from the engineer’s 
point of view is very satisfactory, and undoubtedly 
shows an economy in the use of manual labour, and a ve 
considerable increase in the safety of those employed, 
being (with the exception of South Durham distict, 
where the minerals raised per life lost are practically the 
same) far in excess of any other mining district in Great 
Britain, the average of Great Britain and Ireland being 
= 195,473 tons per life lost, or just one-half. 

hat there has not been an increase in the production, 
is no doubt owing to the fact that efforts were being made 
in the earlier period to utilise the stone from the poor 
districts to the south, where it has since keen recognised 
that to spend money in making railways, opening mines, 
and building furnaces was simply wasting ib. 

On many occasions before Committees of both Houses 
of Parliament, the writer gave evidence of this, in oppo- 
sition to railway schemes, but without any effect—iron- 
stone had been proved to be there, and it ought to be won 
and smelted ; but the result, as we see, has been another 
exemplification of the truth of the proverb, that ‘ All is 
not gold that glitters,” as a visit to the valley of the Esk, 
with its closed mines and deserted furnaces, amply 
testifies. 

Still, although there has been no increase in the mining 
industry of the district, the original and better mines 
continue to make large outputs, and some additional ones 
have been opened. 

Amongst the most noticeable additions are the Lumpsey 
Mines, about two miles to the south-east of Saltburn. 
Here two shafts 15 ft. in diameter were commenced in 
April, 1880, and reached the seam, 94 ft. in thickness, at 
a depth of 94 fathoms, in November, 1881. During the 
sinking, 1700 gallons of water per minute were met with ; 
owing to faults in the strata, much difficulty was experi- 
enced in making a crib bed for the tubbing or lining, but 
this water was eventually successfully tubbed off in what 
is known as the top seam of Cleveland. This seam is at 
the bottom of the Inferior Oolite measures, in what is 
known as the Blea Wyke beds, from their development 
at a point on the coast about nine miles south of Whitby 
having that name. 

A full and interesting account of these beds may be 
found in the Proceedings of the International Geological 
Congress for 1888, page 378.§ 

But, for this Institute, the ange interest which this 
top seam possesses will probably be found in the various 
attempts made to utilise it, notably those at Glaisdale, 
where it proved too silicious. 

The winding se at these Lumpsey Mines were 
built by John Fowler and Co., of Leeds ; they are a pair 
of 42-in. cylinders, with a 6-ft. stroke, and have a conical 
drum increasing from 17 ft. to 21 ft. in diameter, and 
with it 241 tons have been raised in one hour, the gross 
load upon the rope being 8 tons 12 cwt. The engine rests 
upon a pillar of concrete, consisting of 12 parts of free- 
stone to 1 of cement. 

The water shut off by the tubbing has been utilised to 
some extent, first, for su plying the boilers, next fora 
small hydraulic pump, and lastly, for working hydraulic 
machinery to drill the holes for getting the ironstone. 
As these drills are only suited to certain circumstances, a 
short description of them will suffice. 

The water carried down the shaft in pipes has the pres- 
sure of 250 lb. at the bottom, and is then conveyed to the 
face and actuates a turbine. The drilling part of the 
machinery is similar to that of the petroleum drill, and 
may be seen by those who wish to doso. It has given 
much satisfaction during about eight years. 

But as these drills can only be used where the rise 


* Paper read before the Iron and Steel Institute. 

+ Journal of the Iron and Steel Institute, 1874, p. 329. 

t The year 1892 has been omitted, on account of the 
strike in Durham. 

§ See also ‘The Yorkshire Lias,” by Tate and Blake, 
page 18, 





of the seam permits of the water running back to the 
shaft bottom and to the pumps, the writer has sought, by 
means of the well-known petroleum engine of Messrs. 
Priestman Brothers, Limited, to still further extend the 
valuable assistance rendered by machine drilling. _ 

In this case the engine and drill are placed on a suitable 
bogey or tram. On the main shaft of the engine is a 
V-shaped belt sheave, giving motion tothe drill bya leather 
or gut belt. Further description will be found on e 
242 of vol. lv. of ENGINEERING, where the engine is illus- 
trated, but the following account of the petroleum 
engine by Professor Robinson may be useful. He says, 
‘* Probably the most ingenious part of the engine is the 
vaporiser for breaking up the oil and mixing it with the 
incoming air. ; 

“The air-pump worked from the main shaft forees air 
into the reservoir, and sends a stream of oil and compressed 
air along separate tubes to the spray-maker; the oil in- 
jected through this inverted nozzle is thoroughly broken 
up, and intimately mixed with the incoming air playing 
upon it. 

cc This mixture of fine spray and air is heated and com- 
pletely vaporised by the hot products of combustion led 
round the vaporising chamber, before being allowed to 
escape by the exhaust. This vapour, thus thoroughly 
mixed with air, is drawn through an automatic suction 
valve into the engine cylinder by the piston in its forward 
stroke. After the charge of oil vapour and air is drawn 
into the engine cylinder, it is compressed by the piston 
during the return stroke. Here a certain small fraction 
of the heavier constituents of the oil undoubtedly are 
condensed in the cold part of the cylinder walls, and go 
to keep the cylinder moist and well lubricated, whilst a 
larger proportion is evaporated and burned during the 
explosion or working stroke. 

‘The compressed charge is fired at the proper moment 
by the side shaft closing the battery circuit of an induc- 
tion coil, and thereby causing a spark to play between the 
points of the two platinum wires, insulated by the porce- 
lain in the igniting tubes screwed into the end of the 
engine cylinder. ; 

‘* The measured oil consumption comes out, 0.85 pint 
of Royal Daylight per brake horse-power per hour ; taking 
the price of this oil delivered in bulk, as the American 
Oil Company are now doing, 53d. per —, the cost of an 
actual brake horse-power by this small engine is less than 
4d. per hour. Larger engines give still greater economy.” 

These machines have done excellent work, drilling be- 
tween 60 and 70 holes per shift of about seven hours, and, 
as will be seen, requiring no machinery on the surface, 
and no pipes to convey the power. evertheless, with 
the object of trying all things, electric drills have since 
been employed at the adjoining mines, and drills actuated 
by compressed air are also in operation at the Skelton 
Park and other mines in the district. 

Ventilation.—Another feature in the mining of Cleve- 
land has been the extensive introduction of powerful 
ventilators, by which volumes of air, far inexcess of any 
other district, in proportion to the persons employed, are 
circulated ; thus, taking five large mines, the ventilation 
amounts to 355 cubic feet of air per minute per person 
employed, some of our best ventilated coal mines not 
much exceeding 200 cubic feet. 

In 1864 there was a Royal Commission appointed to 
inquire into the condition of all mines in Great Britain, 
to which the Act 23rd and 24th of Victoria, cap. 15, did 
not apply, and before this the writer had the honour of 
appearing. In the report of this Commission it is taken 
as a reliable estimate, made by Professor Liebig, that a 
man in twenty-four hours requires 380 cubic feet of air, 
so that in Cleveland in one minute there is as much air 
circulated in its mines as would serve each person em- 
ployed twenty-four hours. 

No doubt the quantity of powder consumed, which 
amounts to about 3lb. per miner per day, and the thick- 
ness of the seam, accounts for this large excess of ventila- 
tion over other districts. It may fairly be claimed that 
the same conditions which prevail in the coal mines of 
this country, in which, as was shown by Dr. Ogle 
F.R.C.P., superintendent of statistics in the genera 
register office, at the Hygienic Congress in 1891, ‘‘ the 
death-rate of coal-miners was surprisingly low, and in 
spite of their terrible liability to accident and their con- 
stant exposure to atmosphere vitiated by coal dust, foul 
air, and high temperature, the mortality figures of these 
labourers were considerably below that of all males,” 
prevail also in Cleveland. Dr. Ogle further says, ‘‘in- 
deed, the longevity of coal miners appears to be on a par 
almost with that of agricultural labourers ;” and the 
writer feels justified in maintaining that the idea of an 
atmospheré vitiated by foul air has no existence in either 
our coal or ironstone mines, but he agrees with Dr. Ogle 
when he says, ‘‘ the low death-rate of coal miners, as com- 
pared with those in almost every other branch of in- 
dustry, is certainly well worth considering by the miners 
themselves, for that in fact, in every district, with one 
exception, in which he had examined it, the death rate of 

miners was lower than that of males of the same age 
in the same country.” He also found that coal miners 
suffered less from phthisis than other members of the 
community. 

The Water of the District.—The rocks of the Oolite, 
overlying the Lias shales and the ironstone, contain, as 
we have seen, in some parts of the district very large 
bodies of water, preg non | at Lumpsey to about 8 tons 
per minute, and at North Skelton, which is about a mile 
to the west of it and at the centre of the basin, twice as 
much. Under these circumstances, before the removal 
of the pillars some central scheme for dealing with it will 
have to be considered, and no doubt that writer, who, 
twenty years hence, records, for your benefit, the progress 
of the district, will be able to give you particulars of how 
the difficulty has been met. 





Underground Carriage of the Ironstone.—The removal 
of the stone from the face to the shaft bottom is effected, 
first, by large horses, which bring the wagons to the 
station. This work is at times very heavy, and the writer, 
by means of a dynamometer, has ascertained that in some 
instances, for a short distance, a horse has worked to the 
extent of five times what is considered a nominal horse- 
power. 

From the stations the mans are brought by rope on 
different systems, that which the writer$most generally 
prefers being the slow-moving endless rope. F 

This will be seen at the Lumpsey Mines, the rope being 
passed underneath the tub on account of the load of iron- 
stone preventing any attachment on the top. : 

It may be well here to note that experience shows it to 
be very desirable, in almost all cases, to have the hauling 
engine on the surface, where its working condition can be 
seen, and repairs easily affected. Moreover, the hours of 
workmen on the surface are longer than those below, and 
at the week end, where such engines are often used for 
pumping, this is of particular importance. Fires fre- 
— occur in underground engine houses, either from 
the lights of the men, or from spontaneons combustion of 
greasy waste, and sometimes from the heat generated by 
the brake. The machine on the surface obviates all this, 
the hauling ropes being carried down the shaft. 

The Support of the Roof.—The consumption of timber 
in the Cleveland district is very high, especially in the 
removal of the pillars, the weight of 200 ft. of Lias shale 
above, pressing down as a solid mass, without any sup- 
port from intermediate stronger rocks, as in the coal dis- 
trict. This, however, is unavoidable; but for the main 
roads steel girders have been found efficient, and are now 
largely employed, the usual section being 5 in. deep by 
4 in. wide and 50 lb. per yard. 

Previous to applying them, the writer made some tests 
of the strength of these girders compared with the large 
balks of timber commonly used, the girders being sup- 
— at each end with 11 ft. between the supports. The 

ollowing results were obtained : 
Loads. Deflection 
Tons. in Inches. 
Girder, 50 lb. per yard ... 9.36 7.75 bent. 
aa x Rs <i S68 (Caer 
Riga, balk circumference, 


re see a 4.60 5.75 broken. 
Larch, balk circumfer- 
ence, 224in. .. 4.16 8.25 ,, 


Norway, balk, Tin. broad 
by 74in. deep ... aa SDS 2.50 ,, 


These tests were made by the writer to prove, by 
actual dead load on the centre, what each class would 
support; for although there are many published tests, 
especially of timber, they are all on small samples, from 
which it seemed unsafe to argue as to their performance 
in bulk; and in case of any accident occurring through a 
broken steel girder, it seemed desirable to have a record 
of tests actually made to prove their ie 

_One important feature was found in the tendency of 
— to bend. In fact, after several years’ practice with 
arge quantities, the writer has only heard of one girder 
broken short, whereas in these tests, the timber, with few 
exceptions, broke. 

The tests were made in a selected place underground, 
holes being cut in the side near the roof to receive the 
ends. From the centre was hung a lever 12 ft. long, the 
girder or balk serving as a fulcrum; and at the end of 
the lever was the body of an old mine tub, which was 
slowly filled by water until the girder or baulk gave 
way. 

In conclusion, the writer is desirous that your valuable 
Institute may derive much benefit from its visit to the 
district, upon which it has conferred the signal honour of 
again meeting within its borders. 





French MecuanicaL InpustRy.—The net profit realised 
in 1892-3 by the French Naval and Railway Forges and 
Steel Works Company was 204,151/. Of this sum, how- 
ever, 10,207/. was carried to the special reserve funds, 
and 103,656/. was applied to balancing off the cost of 
sundry new works, The balance available for interest 
and dividend was accordingly 90,288/., increased to 
96,0787. by a reliquat of 5790/. brought forward from 
1891-2. A dividend at the rate of 7 per cent. per annum 
absorbed 62,222/., 58057. was paid to the council of ad- 
ministration and the administrative staff, 20,0007. was 
applied to writing off the cost of the equipment of the 
Adour forges, and 8037/. was carried forward. The 
dividend for 1891-2 was at the rate of 6 per cent. per 
annum. 


New South WaAxEs Raitways.—The Temora and Coota- 
mundra Railway (New South Wales) has been opened for 
traffic. The railway is a light one; it leaves the Great 
Southern Railway on the Sydney side of Cootamundra 
station, and passing in a north-westerly direction for 
124 miles, as far as Yeo Yea, goes from that — due 
west, through Stockinbingal to Temora, a total distance 
of 37 miles 58 chains 14 links. The country through which 
the line passes is undulating, but a route has been chosen 
which does not present any engineering difficulty. The 
sharpest grade is not more than 1 in 75. The contract 
for the line was let to Messrs. Baxter and Sadler, at 
84,8397. ; but station and other buildings have to be 
added, which, it is thought, will bring the cost up to 
138,0002. The sum spent upon the line at present is 
124,575l. The chief station buildings are at Stockinbingal 
and Temora. Contracts for these have been let, and it is 
expected that they will be finished he | the end of the year. 
The country which will be served by the railway is 
chiefly agricultural. 
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CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not iltustrated. 

Where Inventions are communicated from abroad, the Names, 
&e., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the pt of a \p 
snecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 

ive notice at the Patent Office of opposition to the grant of a 
atent on any of the grounds mentioned in the Act. 


GUNS, &c. 


11,121. T. Perkes, London. Firearms. [7 Figs.) June 
6, 1893.—This invention consists of means whereby the accidental 
or premature falling of the hammer is prevented, and whereby 
one trigger only is required for operating both locks of a double- 
barrelled gun. The trigger, trigger plate, or lock plate is fitted 
with a pivoted ‘‘scear check,” the top end of which engages with 
the scear, and the bottom end with the trigger plate, into which 
it automatically locks. On raising the trigger with the finger, 
the scear check is carried out of the trigger plate by the circular 
motion of the trigger upon its pivot, thus allowing the scear to be 
raised, When the gun is cocked (Fig. 1), the hammer A is held in 
that position by the scear B engaging inits bent. The scear is 


lef. 











securely held in the bent by the scear check E pivoted on the 
rigger C, the top end E! engaging with the scear and the bottom 
end E2 being locked into the projection D!. I£ the scear B has a 
tendency to move out of the bent in the hammer A, it is pre- 
vented from doing so by the scear check E, as the greater the 
preesure of the scear on El, E being a pivoted limb, the more 
securely is E2 locked into D!, and it is impossible until the trigger 
C is raised (Fig. 2) to release the scear B from its bent. The 
scear check E. being carried by the urigger C, rises with it, and the 
bottom end E? is withdrawn from the projection D!, and the 
1300) B allowed to be taken from its bent. (Accepted September 20, 
893). 


MACHINE TOOLS, SHAFTING, &c. 


12,289. J. R. Denison, Grand Rapids, Kent, Michi- 
gan, U.S.A. Bench Vice. (2 Figs.) June 22, 1893.—This 
invention relates to quick-acting bench vices. The metallic 
corner piece J Jl has two upwardly prosecling sides J, covering 
the entire thickness of the wooden top of the bench, standing at 
right angles longitudinally, each wing being of the exact length 
of the movable jaw G of the vice, and forming the inner jaw. 
Both are supported upon the bed J', which is securely attached to 
the underside of the bench, and is provided with a countersunk 
bearing for the reception of a corresponding projection on the 
be a side of the swivel-plate O, to form a pivotal centre upon 
which the vice may be turned from the end to the side of the 
bench. By means of the swivel-plate O the outer jaw of the vice 
is pivotally attached to the bed J' upon the lower surface of the 
bench, through the medium of the pivot screw E. The lower 
surface of this plate is provided with a series of backwardly 
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inclined teeth 0}, engaging with the dog to sustain the strain 
of the vice when it is desired to hold an article firmly between the 
jaws. The dog is pivotally supported in the nut-block K by heavy 
lugs (Fig. 1), 80 that the teeth can be raised or lowered to 
engage with, or disengage from, the teeth O' on the surface of the 
swivel bed O. When the viceis closed, the dog is thrown out of 
contact with the teeth by turning the screw D until thepin A 
at one side near its back end comes in contact with the body of 
the dog at the back of its pivotal centre, and, throwing the back 
end up, throws the front end down and out of contact, so that the 
vice is opened without turning the screw, although this pin does 
not operate the dog ‘when the jaw of the vice is partially open. 
The bench screw D is operated by means of the handleI. The 
lower portion of the vice L forms a guide-way for the nut K, as 
well as a support for the back end of the screw D (Fig. 2). (Ac- 
septed September 20, 1893). 





MINING AND METALLURGY. 


16,592. R.H. Grey, Acton, Middlesex. (F. W. Grey 
and W. Marsh, Orrgaum, Southern India). Gencentraiies 
Gold Ores. [2 Figs.] September 16, 1892.—The object of th 
invention is to provide means for concentrating gold ores, &c., 
in which the concentrator is provided with an outlet adjustable 
relatively to the inlet, and also with means whereby the capacity 
of the passage through which the ore passes can be varied. The 
concentrator consists of a conical inverted vessel A, provided with 
supports a by which it can be secured in position. Within this 
vessel is placed a box B, of corresponding form, so as to leave a 
space C between itself and the interior of the vessel A. This 
space C is made adjustable to suit different classes of ore to be 
treated, by securing to the crossbar b fixed to the box a screw D, 
which rotates in the bar and passes through a screw nut sup- 
ported by a saddle-piece a2 bridging the vessel A, so that by 
means of the screw and nut the box can be raised and lowered in 
the vessel to enlarge or contract the space. d is a handwheel for 
operating thescrew, and guides are pivoted on the vessel A and box 
B respectively to guide the latter in its movement and retain it in 
position. The ore to be treated and mixed with the necessary 
amount of water is introduced at one end of the space C, and 
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passes down through it and up towards the outlet, which is made 
adjustable relatively to the inlet. Thisadjustment is effected by 
— the upper part of the vessel A capable of sliding up and 
down in guides a4 upon the vessel A, and operating it by means 
of a screw E screwed to it, so that it can pone on in it and 
pass through a screw nut carried by a saddle-piece secured to 
the vessel A. Water under pressure is admitted to the space C 
from the bottom through a pipe F, which has a hinged outlet F2 
and valve f for the concentrated material. The material to be 
concentrated is mixed with water and is fed into the space C, and 
is there met by an upward current of water supplied by the pipe 
F, the heavier particles descending and being discharged through 
the pipe F F2 and valve *, whilst the light particles over 
the adjustable outlet. By means of the cdjanalle emacs 
and outlet the apparatus can be set to concentrate every 
class of ore, as with a constant head of water the rapidity of the 
current through the space C can be increased by lowering the box 
B, and the quality of the tailings determined by means of the 
adjustable outlet at the upper pa-t of the vessel A, and the quality 
of the concentrates determined by the outlet F2, (Accepted Sep- 
tember 20, 1893). 


14,946. A. Raky, Durrenbach, Elsass, Germany. 
Apparatus for Deep Borings. (5 Figs.) August 4, 1893. 
—This invention relates to apparatus for deep borings in which 
ae rods are employed, actuated from acrank. The boring tool, 
lifted at a gradually increasing speed, reaches its highest point at 
a slowly decreasing rate, and drops afterwards at a constantly 
increasing speed until the blow takes place. As soon as the seg- 








ment has pressed the tightening pulley P down, the belt b is 
slackened, so that it slips on the pu ley a, the rod m thus — 
the rods 0, and being hecked in its d t, turning the cran 
and pulley T quicker. The pulley T is free to revolve at an 
increased speed, owing to the belt b riding loose. The boring 
chisel arriving at its working position, operates at its highest 
speed. (Accepted September 20, 1893). 


STEAM ENGINES AND BOILERS. 


16,910. H. A. and H. A. Ho 
R.R. Symon, London. Steam, 
September 22, 1892.—This invention relates to steam, &c., engines 
employed for propelling vessels. The crankshafts A, A' are con- 
nected together by toothed gearing B, B', B?, B3, so that the two 
engines run together at the same speed. The wheel B? is secured 
permanently to the crankshaft Al, and the wheel B fitted to the 
shaft A, so that it can either run loosely or be connected with it 
by meansof four keysC, adapted to slide in corresponding grooves 
formed in the shaft A. The wheels B', B2are carrier wheels turn- 
ing on studs D1, D2 secured to the framing. The heads of the 
four keys take into a groove Ein a sheave E!, which can be moved 
to and fro longitudinally on the shaft A. The wheel B has key- 
ways formed in it corresponding to the keys C, and when these 
four keys are pushed into the key-ways in the wheel by means 
of the sheave E (Fig. 2), the wheel B is connected to the shaft A 
and revolves with it. When, however, the keys C are drawn back 
by the sheave E free of the key-ways in the wheel B, the latter is 
free torevolveon the shaft A. The four keys C and key-ways in 
the wheel B being placed 90 deg. apart round the circumference 
of the shaft, admits of the wheel B being fixed to the shaft A in 
any one of the four positions, so that the two cranks A2, A3 ma: 
be placed in either of four positions with reference to eac' 





use, Teddington, and 
&c., Engines. 2 Figs.) | 





other. As the keys C revolve with the shaft A their heads turn 
in the groove of the sheave E, and the keys are held in or out of 
gear with the key-ways in the wheel B ding to the positi 

of the sheave E'. The thrust blocks F are made in two halves, 
with a vertical dividing line. The two halves of the thrust-block 
are bolted down between two joggles on the bedplate of the 


























engine, and the vertical joint is held together by bolts I passing 
through lugs at the top. Either half can then be removed for 
examination while the engine is running, the other half remaining 
in _— in the meantime and transmitting the thrust to the vessel 
orboat. (Accepted September 20, 1893). 


15,501. J.P. Hall, Sydenham, Kent. Steam Gene- 
rators. [6 Figs.) August 15, 1893.—This invention relates to 
boilers where rapid generation of steam is required. The water 
tubes c are set in the tubeplate b. Around the firegrate a fire- 
brick ring f is set upon the plate } in order to keep the fire to- 
gether. g is the upper water chamber, and fh the tubeplate 
forming the bottom of it. The cover g' of the chamber g is re- 
movable to give access tothe ends of the tubesc. Acoating i of 








fireclay is used to prevent the parts above the water line from 
becoming unduly heated. & is the firebox, and / the entrance to 
the chimney. m are large pipes provided to aid circulation, and 
containing within them smaller pipes. The heat of the fire 
acting on the exterior of the pipes m maintains an upward cur- 
rent in the annular space between m and n; the latter pipe not 
heing ex d to this influence, carrying a counter current. 
(Accepted September 20, 1893). 


20,824. W. M‘G. Greaves, Manchester. Furnaces 
and Boilers. [2 Figs.] November 17, 1892.—In this invention 
the heat and flame of the furnace is applied directly to metallic 
surfaces, which heat the boiler plates by induction. A metal 
casting A is furnished with corrugations, and is attached to boiler 
plates in a longitudinal part of the flue. B are the rings on the 








i 
—_" 
water tubes C. Beyond the bridge H the whole of the skin of 
the boiler is covered with the metal casting. In Fig. 2, D is the 


corrugated casting fitting in the upper part of the flue, E are 
curved side pieces, and F the wedge-shaped key to hold D and E 
in tion. G are strips of angle iron riveted to the interior and 


exterior of the boiler skin so as to project into and absorb the hot 


gases of the flue. (Accepted September 20, 1893). 
MISCELLANEOUS. 
20,754. H. B. Ba Yonkers, Westchester, New 


York. Spool and Bobbin Holders, &c. [4 igs.) 
November 16, 1892.—This invention relates to means for holding 
— or bobbins and supplying the thread under the proper ten- 
ion to sewing machines, and is especially adapted to book-sewing 
machines, in which a number of spcols are used simultaneously in 
the machine. A plate is used in the form of a semicircle with 
openings in it into which are inserted holders for the bobbins. 
ch holder is provided with a stem adapted to the kind of bobbin 
used, and there are also four projecting feet, two of which rest 
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upon the surface of the plate, and two pass through notches and 
interlock beneath the need by a partial rotary movement given 
to the bobbin. The bobbinsare large, so as to hold a sufficient 
quantity of thread for rapid use in sewing articles such as 
books. Each spool has a fiyer having an eye through which the 
thread es, as it is drawn along this flyer describing a circle 
larger in diameter than the spool, so that the thread is drawn off 











without the risk of two or more coils slipping off simultaneously. 
Above the plate and supported by rods is a second plate, provided 
with holes which are axially over the st spools through 
which the threads pass, and are brought down through adjacent 
notches in the plate, a tension spring regulated in its action by a 
set screw being applied to each thread, this tension spring bearing 
upon the thread and pressing it down with force upon the plate. 
(Accepted September 20, 1893). 


21,170. J. Temperley, Reigate, Surrey. Travelling 
Carriages for Raising, &c., Loads. igs.) November 
21, 1892.—This invention relates to carriages arranged to 
travel along beams, and having mounted on them pulleys over 
which pass ropes for the purpose of raising or lowering loads, 
the object being to effect not only the raising and lowering of the 
load, but also the travel of the carriage along the beam, by the 
action of a single rope worked by a single winch. The beam is 
inclined in one direction, so that the carriage, when free, tends 
to run to the one end. The carriage is provided with two side 
cheeks having wheels which run on the beam, and to these cheeks 
the body of the carriage is jointed by trunnions, so that it is free 
to swing laterally. On the central boss through which passes the 
spindle of the sheave a lever is mounted, the lower arm of which 
is forked, so that on raising the rope which carries the load a ball 
upon it engages in this fork, and moves the lever partly round, so 




















that its epost arm passes a detent and comes against a stop; the 
hauling of the operating rope pulling the carriage to the one end 
of the beam. When the carriage reaches a stop near this end, 
the detent is moved so as to release the lever, but at the same 
time the carriage is engaged by a pawl which prevents it from 
moving, and then the load can be lowered. On again hauling up 
the rope, the ball, again engaging with the fork, causes the lever 
to be agaia held by the detent, but at the same time releases the 
when the carriage runs to the other end of the beam. 

ere it meets another stop which releases the lever, allowing the 
load to be lowered or hauled up, and which moves a catch to hold 
the carriage in ition until the ball again engages the lever 
releasing the carriage, which can then be hauled along the beam. 
The lower arm of the fork lever is made in the form of a segment, 
so that the fork can be adjusted to various positions on it, to suit 
various inclinations of the beam. (Accepted September 20, 1893). 


10,449. H. Jaenisch, Tschirnau, Prussia. Revolv- 
ing Harrow. [6 Figs.) May 27, 1893.—This invention relates 
to revolving harrows. The toothed wheels d and /, the shaft g, 
and the bevel wheels m and » set the harrow e in rotation as 
soon as the rear wheel w!, whichis firmly connected to the toothed 
wheel d, revolves. The wheel / can be thrown out of ed by the 
lever x, 8v that when the apparatus is travelling from place to place 
the harrow is not caused to rotate. The vertical rotary axle q is fur- 
nished with a spring, which moves in a groove p of the hub of the 
wheel n. This hub turnsin a collar bearing o formed in one with 
the axle b. The harrow can thus be raised in a vertical direction 
while rotating, whenever an obstruction, such as a large stone, 
interferes with the action, or when being transported, &. Th 
axle g is provided with a groove at its upper part, carrying a collar 
q', connected with the link ¢ by a fork, so as to form a joint, this 
link consisting of two flat iron bars, between which is fitted a left- 
hand screw by whicha nut z can be moved upand down. This 
nut is connected with a pin so arran upon its crank that it 
can be adjusted by a right-hand th led screw. The upper end 
of a spindle is fitted with a toothed wheel. The screw le 
has a quadrangular end, upon which another toothed wheel s', 





provided with a handle, may be keyed. When the two toothed 
wheels are in gear, the latter can be turned with the former, and 
the crankpin thereby raised or lowered. Upon the shaft of a 
erank u a third toothed wheel / 1s keyed, which gears with another 
one arranged to turn freely on a fixed pin, and gearing with a 





























fifth toothed wheel 7 so that the latter can be connected or discon- 
nected to or from it by the aid of a lever. To retain the harrow 
in a raised position (Fig. 1), the pawl v! is caused to engage the 
ratchet wheel v, and thus hold the crank wu and the crankpin in 
the required position. (Accepted September 20, 1893). 


15,297. W. Smith, Glasgow. (H. Kidd, Sydney, New 
South Wales), Sugar Cane hinery. (9 Figs.) August 
11, 1893.—This invention relates to machinery for shredding sugar- 
canes in order to facilitate the extraction of their saccharine 
matter. The canes are delivered from the upper end of an in- 
clined conveyor 10, down a shoot 11 to the shredding rolls 12, 
13, after passing through which they aredelivered down a shoot 
14 to the crushing mill 15. The rolls 12, 13 are on parallel 
shafts 16, 17, held in bearings in side frames 18. The bearing of 





























the bottom shaft 17 is formed py in the frame casting and 
partly in a cast-iron cover, bolted on, both cover and bottom 
part of the bearing being lined with brass. The bottom shaft 17 
is driven by means of a pulley 20, secured on it outside of one of 
the side frames 18, and an outer bearing is provided to give 
steadiness, whilst the bearing nearest the — 20 in the frame 
18 is made of extra length, and a space 22 is formed in the casting 
round the lower part for the —_ through of water to keep 
the bearing cool, The Tet t 16is held in bearing bl 

23, 24, which are adjustable in guide openings in the side frames 





ocks | and to compensate for t' 


18, and which are lined with brass. Each lower bearing block 23 
is set by means of a screw spindle 25, working in an internally 
screwed block 26, secured to the side frame 18, hut removable 
from it when required. Each by bearing 24 is ssed down- 
wards by springs 27, adjustable by means of a spindle 28, screwed 
through a cover-plate. The upper shaft 16 is driven at a less 
speed than the lower shaft 17, and to diminish the tendency to its 
being dragged round by the latter at a greater speed than its 
proper one, it is driven by two belts acting on pulleys fixed 
one on eachend of it. The shredding rolls 12, 13 are built up 
each with a series of steel rings of a double bevel or angular form, 
with the bevelled surfaces serrated. As the projecting angles of 
one roll extend in between those of the other, two half-rings 
are put at the ends of one roll, the upper one, 12, to make the 
total lengths of the two equal. e serrations of the steel 
cutting rings 12, 13 are rounded instead of being angular and 
consequently deeper, and those of the upper roll are made double 
the number and half the pitch of those of the lower ; so that the 
upper one, which turns the more slowly, obtains a firm grip of 
the canes as they gradually pass through, and resists the drag of 
the shredding action of the lower roll, The steel cutting rings 12, 
13 are fixed on drums, secured on the shafts 16, 17 by peaciing 
screws, the rings being made to fit tightly on the drums by strips 
of brass. Thesteel cutting rings at the ends of the rolls are fixed 
on the bosses of end discs, secured on the shafts 16,17, two at 
one end by keys, and the others by slightly tapered bushes, those 
at one end being tightened by screws on the completion of the ad- 
justment and fixing of the parts. In putting the parts together 
the steel cutter rings 12, 13 and end discs are strung on the shaft 
16, 17, and then the end discs are connected by rods on which 
nuts are screwed so as to draw the parts together tightly. 
(Accepted September 20, 1893). 


14,325. J. W. Milner, Leeds. Rolling Metal Bars, 
&c. [2 Figs.) July 25, 1893.—1n this invention three rolls 
C, D, E are placed one above the other and mounted in bearings 
F carried in standards G. Pressure is put upon and taken off the 
rolls by handwheels H and screws J, which are fastened to the 
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blocks K by nuts. The piece of metal is first passed between the 
rolls C and D, and afterwards between the rolls D and E, so that it 
can be fed from either or both sides of the mill, and the necessity 
of taking it back again to the side from which it started is thus 
obviated. (Accepted September 13, 1893). 


11,650. H. H. Lake, London. (4. Heine, Silver Creek, 
Chautauqua, New York, U.S.A.) Combined Grain 
Scourers and Dust Collectors. [5 Figs.) June 13, 1893. 
—This invention relates to combined grain-scouring machines 
and dust collectors, constructed so that the air currents are con- 
fined within the machine. The heaters operate at the same time 
as part of the scouring mechanism, and as the fan blades by 
which the air current is set in motion which circulates in the 
machine. The grain which is delivered into the scouring case at 
one end is scoured in its passage through it, and the liberated dust 
is driven through the perforated portions, together with the air 
set in motion by the beaters, into the upper portions of the dust- 
separating chamber on the outer sides of the perforated portions 
of the scouring case. The dust and air descend in the separating 
chamber, and the air is compelled by the deflecting boards P to 





























travel nearly to the lower parts of it, where it takes an upwvard 
turn and passes through the opening p, an ids through the 
space between the boards to the air outlet opening m, through 
which it passes to the air chamber M. From here it passes into 
the upper part of the grain-receiving hopper J, where it passes 
apeuiaty. around the lower edge of the inclined shelf j, over which 
the grain escapes. The air then takes an ascending course, and 
carries off the dust and then flows upwardly through the air-leg 
K to the eye h of the scouring case, depositing on its way the 
heavier grade of the material in the chess hopper K!. A slight 
air current is drawa upwardly through the inner air-leg I, and 
passes to the eye of the scouring case. This current carries with 
it the light dust which it has separated from the grain escaping 
through the discharge opening of the scouring case, the relative 
force of the volume of the air currents Loom. upwardly through 
the outer and inner legs K and I being regulated by a valve i}, 
(Accepted September 13, 1893). 





UNITED STATES PATENTS AND PATENT PRACTIOE. 
Descriptions with illustrations of inventions patented in the 





United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





More EtevaTep Rattways For New York.—To im- 
prove the water front in New York for commercial pur- 
poses, it is proposed to girdle the city with a four-track 
elevated railroad, contiguous to the line of warehouses, 

5 land thus taken by extending 
the piers 100 ft. further into the water, 
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OPEN-SIDE PLANING MACHINES 


AT THE WORLD'S COLUMBIAN 


EXPOSITION. 


CONSTRUCTED BY THE DETRICK AND HARVEY MACHINE COMPANY, ENGINEERS, BALTIMORE, U.S.A. 
(For Description, see Page 571.) 












THE INSTITUTION OF MECHANICAL 
ENGINEERS. 
(Concluded from page 532.) 

On the members assembling again on the Thurs- 
day evening of the meeting, October 26, Mr. 
Borodin’s paper on 
THe Workine or Steam Pumps on THE RussiIAN 

SourH-WEsTERN RaILways, 
was read. This paper we print in full on another 























page of our present issue, and we may, therefore, 
at once proceed to the discussion. 
Mr. Lloyd, of the firm of Hayward Tyler and 


Co., was the first speaker. He said that the In- 
stitution was obliged to the author for the careful 
analysis of the working of different pumps contained 
in the paper. It was very difficult to obtain accu- 
rate results, and he wished to bear testimony to 
the fairness with which the author had put his facts 
forward. Mr. Borodin had said in his paper that 



































a Hayward Tyler pump, pumping against a head 
of 33 ft. to 46 ft., had lifted between 2465 and 
3654 gallons per hour. This was equivalent to 
90 lb. and 129 Ib. respectively of water pumped 
per pound of steam ; the work done per pound of 
steam being 2953 and 5938 foot-pounds respec- 
tively. In his comparison of results the author 
had stated.that the economy of the Hayward Tyler 
pump was very low, but he very fairly stated that 
the pumps tried at Zabolotié, of the Hayward Tyler 
type, had become worn by use, also that the original 
pistons and slide valves had been replaced by others 
made on the spot, and it was quite possible that 
the original dimensions of the arrangement of the 
steam ports might have been altered, which would, 
of course, seriously affect the economy. It was also 
said in the paper that a pump of the same kind at 
another station worked much better. It might be 
stated that the Hayward Tyler pump is of the type 
which is devoid of flywheel or external moving parts, 
having the pump piston on the same horizontal rod 
as the steam piston. The author pointed out that 
these pumps are remarkable for their compactness, 
for the small space they occupy, and. for the in- 
genious distribution of the steam by means of a 
slide valve arranged inside the hollow piston of the 
steam cylinder. They need scarcely any founda- 
tion, and can be placed on a small fixed beam. 
Referring to these passages in the paper, Mr, 
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Lloyd said that he had to thank the author for his 
courtesy and fairness. At the same time he would 
state that forany comparison between pumps to be of 
a satisfactory nature, they should be of the same size 
and duty. He could not tell from the statements 
made by the author which size pump had been 
used, but his firm had supplied in 1875 a 5 in. by 4 in. 
double-acting universal pump to the Russian South- 
Western Railway. This would pretty well accord 
with the Worthington referred to in the paper, 
pumping against a lift of 112 ft. to131 ft. The 
Worthington pump threw from 2223 to 8804 gallons 
of water per hour, the water pumped per pound of 
steam being from 102 Ib. to 152 1b. This would 
equal in work done per pound of steam 11,385 and 
19,460 foot-pounds respectively. Referring to these 
figures, Mr. Lloyd pointed out that the Hayward 
Tyler pump lifted water only 33 ft. to 46 ft., whilst 
the Worthington pump, as stated, lifted water 
from 112 ft. to 131 ft, Therefore the useful effect 
of the steam in the case of the latter pump would 
be less. In order to make the comparison fair, the 
lift of the Hayward-Tyler pump should be 135 ft., 
and if that were the case a very different result 
would be reached. Mr. Lloyd also dwelt upon the 
fact that the pump had been renovated by native 
hands. He would ask his hearers to imagine what 
would be the result of a very complicated engine, 
such as the Willans engine, being reconstructed in 
Central Russia. He thought there would be no 
doubt that a very large drop in efficiency would be 
shown, compared to the trial results published in 
regard to that engine. His firm had made experi- 
ments with one of their pumping engines, extending 
over a fortnight, the following being the result : 
Direct - acting steam pump with 12-in, steam 
cylinder, 6-in. double-acting pump ; vertical suc- 
tion, 10 ft. 3 in. ; vertical delivery, 93 ft., or 
103 ft. 3 in. in all; work done per pound of steam, 
12,555 foot-pounds. The pump would have given 
better results at 200 ft. to 250 ft. lift. These experi- 
ments, he thought, would compare favourably with 
those with the Worthington pump, and which 
were quoted in the paper. The author of the paper 
appeared to be under the impression that the 
Worthington pump was exceptionally notable in 
regard to high speed, but members of the Institu- 
tion would be aware that 100 ft. per minute was 
not an excessively high speed. The author had 
stated that the Worthington pump at one of the 
stations worked at 100 ft. per minute, and its 
maximum speed is still higher. Again, he had 
said that ‘‘the Worthington pumps especially, 
owing to the high speed of the pump pistons, are 
remarkably light, small, simple, and cheap.” 
Again, ‘‘the high speed of the pump piston in the 
Worthington pumps is in striking contrast with 
that in the old kind of pumps, in which the pump 
piston had to be worked at a very low speed.” 
Another point that the speaker thought should be 
taken into consideration was the simplicity of 
manufacture and cheapness. Taking the 5 in. by 4in. 
Hayward Tyler pump, the price would be found to 
be about 18/.; the Worthington pump would pro- 
bably be three times that amount, so that if the 
cost of power were to be considered also, the first 
cost of the machine ought to be allowed for. 
Furthermore, the Hayward Tyler pump had less 
working parts, and an economy in repairs would 
undoubtedly be gained from this “reason. Mr. 
Lloyd thought that if both pumps were put to the 
rame work and received equal treatment, after 
twenty years’ working the advantage would be 
found with the Hayward Tyler pump. Subse- 
quently Mr. Lloyd supplemented his remarks by 
stating that the reason steam pumps were often so 
very uneconomical was because users bought them 
of too large a size, in order to have an ample 
margin. His firm had adopted a simple formula for 
proportioning pump to duty, which he would place 
on the blackboard : 


P x 1.735 x A = listin feet, 
a : 


where P equals steam pressure in pounds per 
square inch, A equals area of steam cylinder, and a 
equals area of pump. 

Mr. Druitt Halpin said that the thanks of the 
Institution were due to the author. He did not 
know where he could put his hands on particulars 
of the same nature as those which were before the 
meeting. The author had said he was not able to 
give diagrams, and Mr. Halpin had therefore 
made wall cartoons, showing steam and water 
diagrams of berg 3 engines upon which he had 
made experiments. The pumps were duplex pumps. 


The steam cylinder was 7 in. in diameter, and the 
water cylinder 5in. The stroke was 9 in., and the 
pump made 27 strokes per minute. The test was 
carried out over six hours, the boiler pressure being 
44 lb. per square inch, but this had to be reduced 
by throttling the steam, and the fires had to be 
damped with ashes, as the boiler was very much 
too large for the work it wasdoing. The rising 
main was 3 in. in diameter, with a great many bends, 
the total lift being 86 ft. 2 in., and the total water 
discharged being 225,900 lb.: this amount was 
determined by a tumbling bay and the coefficients 
given by Mr. Bryan Donkin, Jun. The slip of the 
pumps as taken by the counter was 5.6 per cent. 
A Cornish boiler was used, 5ft. in diameter and 
15 ft. long, with 2 ft. 6 in. flue, the grate area being 
10 square feet. The total water evaporated, which 
was measured by a Schénheyder meter, was 1620 Ib., 
or, say, 2701b. per hour. The total coal burned 
was 157 lb., and the feed temperature 42 deg. Fahr. 
The coal per hour per square foot of grate was 
2.62 lb., and as the heating surface was about 
247 square feet, this would give an evaporation of 
1.09 lb. per hour per square foot. The indicated 
horse-power was 2.16, and the water horse-power 
1.95, giving a pump efficiency of 90.05 per cent., 
and giving a steam consumption of 125 lb. per 
indicated horse-power, and 138 lb. per water horse- 
power. 

Mr. Schénheyder agreed with the last speaker 
that he did not know where to find results of 
working similar to those given in the paper, but he 
would suggest that outline diagrams and descrip- 
tions of the engines be added to the table. e 
also suggested that in cases where machinery was 
out of order the fact should be stated as a foot-note 
to the tables, in order that matter of such import- 
ance should not be overlooked ; for instance, in the 
case mentioned, of the condenser being out of order, 
and also the alterations in the Hayward Tyler 
pumps. The speaker, in connection with this 
matter, referred to the remarkable number of bad 
condensers that were in use. He felt sure engineers 
did not know how much loss arose from this, of 
which he gave instances. 

Mr. J. E. Hodgkin, of the Pulsometer Company, 
agreed very fully with what had been said as to the 
want of precision in the paper, and, therefore, the 
want of reliance that was to be placed on the results 
of trials stated. He wished to state, however, that 
the author had taken care that the matter should 
be put forward fairly, and there was no bias in the 
paper. The statements made, however, affected 
his company more than that of Mr. Lloyd. The 
author had stated, in reference to the trials, that 
‘**the least economical in steam consumption are 
the injectors, next to them the pulsometers. The 
injectors tried were at least 84,000 + 1310 = 64 
times inferior to the Cornish pumping engine, and 
the pulsometers 84,000 + 2300 = 37 times.” 
Again, later on, the paper stated that although the 
pulsometer has a higher efficiency than the injector, 
yet, under the most favourable circumstances, 
it requires a boiler two or three times larger 
than would be needed for a steam engine ; and as 
pumps of such simple make can now be had so 
cheaply, there is no longer any need to have 
recourse to these kinds of appliances, not even on 
account of their costing lesstoput up. The details 
stated by the author in the paper, Mr. Hodgkin 
said, were at variance with the results obtained 
with any ordinary pulsometer ; in order to put the 
data that the Pulsometer Company had acquired in 
better form, they had properly certified trials made 
by Professor T. Hudson Beare. These trials were 
performed under ordinary conditions, with naked 
boilers and naked steam pipe, the length of which 
was 62 ft. Professor Beare brought out the result 
so that in place of the 860 1b. of steam per horse- 
power aor tna credited to the pulsometer by the 
author, the true figure was found to be 147.61b. per 
hour. This compared very favourably with an 
ordinary direct-acting pump, and he thought that 
as the pulsometer gave such a duty it was cheap at 
first cost, besides possessing other well-known ad- 
vantages of this form of pump; it was therefore 
extremely reasonable to put it in competition with 
other designs. One reason the pulsometer was a 
fairly economical steam pump was that there 
was no loss from clearance, as in the case of the 
steam cylinder. In a duplex pump, say, of 6 in. 
stroke there would be, when working under pres- 
sure, 4 in. clearance at each end of the stroke. This 
would be, the speaker said, one-seventh of the 





steam utterly wasted to begin with, without any 


|allowance for the loss by the large double ports. 
Also the element of friction was eliminated, which, 
in a small direct-acting pump, consumed so much 
power. The speaker gave details of loss from these 
matters, and also pointed out that there was no 
expansion, the exhaust escaping direct at high 
ayers into the atmosphere. The pulsometer he 

ad referred to, however, worked expansively by 
means of an automatic valve, placed above the 
ball, which cuts off the steam. Moreover, there 
was no loss through exhaust to the atmosphere, as 
the steam was condensed and used to lift the water 
into the pump. On the other hand, steam was in 
contact with the water, and it was argued that 
there was loss from this, but it was far less than 
would appear at first sight, and than was generally 
thought to be the case, as after heating the 
first thin film of water there is little time for 
the heat to be conducted downwards. Again, no 
oil for lubrication was required with the pulso- 
meter. This form of pump had had a good deal of un- 
just odium cast upon it. It was referred to some- 
times as ‘‘ the steam-cater,” which was considered 
a very facetious thing to say about it, and the name 
had therefore gained widecurrency. Inconsidering 
the author’s statement that the pulsometer referred 
to was thirty-seven times as uneconomical as the 
Cornish engine, the speaker considered some allow- 
ance should be made for difference in size between 
the latter description of pump and the small 

ulsometer in view. By Professor Beare’s figures, 

owever, the Cornish pumping engine exceeded 
the small pulsometer in efficiency six times only, 
and this the speaker thought was a very satis- 
factory result, considering the different sizes of 
the two machines. It was not only, however, on 
the question of economy that Mr. Hodgkin wished 
to take his stand. There were many points about 
the pulsometer which would insure it being used, 
even if it were a more uneconomical engine than 
it really was. There was the convenience of 
handling, the fact that no foundation was required ; 
it could be easily taken from place to place, and 
once set to work did not want attention for months. 
If they compared that with the working of the 
duplex. pump, they would see there was a great 
advantage forit. Some people appeared to imagine, 
or to speak as if they imagined, that the pulso- 
meter was dead, but this was by no means the case. 

Mr. Jeremiah Head said it would facilitate the 
understanding of the paper if skeleton sketches of 
the pumps were added when it was published in 
the Transactions ; for instance, perhaps the most 
common form of pump in this country was the 
Cameron pump, but he found it impossible to make 
out whether any of these pumps mentioned were 
of the ordinary Cameron type. He hoped it would 
be possible to get these sketches made, and added 
to the publications in the Transactions. 

Professor T. Hudson Beare said that he had 
made the trials of the pulsometer, and, as stated by 
Mr. Hodgkin, these were made under ordixary 
working conditions, the water being lifted on to a 
tank on astage and measured by a Kennedy water 
meter. It was also measured by means of vessels 
asacheck. The amount of feed water was known 
by it being run into a tank on a weighing machine, 
so that there was no doubt in regard to that matter. 
The results were that one water horse-power was 
obtained with 147.61b. of steam ; with a duplex pump 
of the type referred to by Mr. Halpin, the duty 
would be 138 lb. of steam per water horse-power. 
The results were therefore approximately the same, 
taking the size of the apparatus into account. He 
had also ascertained the temperature of the water on 
entering and on leaving the pulsometer. This 
would give a check as to the amount of steam used. 
He proposed to work the figures out, and would 
be pleased to send them to the secretary to be 
incorporated in the discussion on this paper. 
He was of opinion, however, that the author’s 
results and deductions could not be taken as typical, 
and the type of pulsometer tried by him must have 
been either a bad one or the machine itself must 
have been in bad working order. He was sur- 
prised himself when he read the statement as to 
the large amount of steam required. The same 
remark applied to some of the pumps; for instance, 
it was stated in the paper that in the Proceedings 
of the Mulhouse Society the results of the trials of 
a Tangye pump were quoted. This pump belongs 
to the class of direct-acting pumps, without fly- 
wheel, like the Hayward Tyler. In the trials 
quoted, it raised 800 gallons of water per hour to a 
height of 36.7 ft. This would compare with the 
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Hayward Tyler pump at Zabolotié, though of 
smaller size than the latter. ‘The best results ob- 
tained in the series of trials with this pump were as 
follows : 

Working head, including fric- 


tion... sss aa 36.7 ft. 
Delivery per bour : 797 gallons 
Boiler pressure above atmo- 

sphere, pounds per sq. in.... 42.7 Ib. 
Useful work, horse-power_ . 0.15 
Water raised per pound of 

steam ... eis ate aes 63 lb. 
Weight of steam used per 

horse-power per hour et 855 Ib. 
Work done per pound of steam 2316 foot-pounds 


Professor Beare had been astounded at reading these 
figures. He never imagined an engine could eat 
up steam like that, excepting always the rotary 
engine. It looked as if steam were blowing right 
through to the exhaust, and if such a machine did 
require that amount of steam to do the quantity of 
work stated, he should prefer to class it as a con- 
denser rather than an engine. 

Professor Alexander B. W. Kennedy thought 
there must be some error in the figures quoted by 
the author in regard to consumption of steam. 
Possibly it might be due to the displacement of a 
decimal point. The results given, however, set 
him thinking upon the proportion of steam used 
by the feed pump, as compared to that used in the 
main engines themselves. Professor Kennedy 
gave some figures explanatory of these points ; the 
main conclusion to be deduced from them being that 
in every 90 1b. of steam used by an engine 1 1b. was 
required for working the feed pumps. He had often 
measured the water used by feed pumps, and found 
that it varied mostly in accordance with the state 
of the piston, especially in pumps working slowly. 
He had found that as much water was due to leak- 
age as was used by the pumps in doing their proper 
work, Mr. Lloyd had raised a point as to the value 
of the results of these various pumps on account 
of their different sizes. It was a difficult matter to 
compare them and make allowances for the effect 
of size. He had constructed a diagram, with ordi- 
nates representing the power of the pump, and 
horizontal lines defining the work done per pound 
of steam. Taking the details in the paper, he 
found that the spots gave a fair curve, so that it 
would seem as if efficiency depended wholly on 
size; he did not suppose such to be the fact, 
but so it seemed, perhaps from accidental 
causes. He very much congratulated the Pulso- 
meter Company on the results of the trial by 
Professor Beare, which had been referred to. He 
imagined they took even Mr. Hodgkin somewhat 
by surprise ; certainly they did every one else. 

Another speaker suggested that the tests would 
have been more satisfactory if makers had supplied 
new pumps for the purpose. It was hardly fair to 
compare old and modern designs, especially when 
the pumps of more ancient make had been in use 
for several years. Another suggested that the 
names of makers of the pumps should be suppressed 
in the publication of the paper. It was not fair 
that these records should be sent forth as repre- 
sentative of the work of their productions. 

Mr. Marten said he had hailed this paper with 
satisfaction when it was put before him, because 
it gave the actual figures of a user of pumps, show- 
ing their duty in work, and not simply their trial trip 
efficiencies, or what the manufacturers thought they 
ought todo. He was under the impression that 
the Institution would profit by this procedure, and 

‘ also by the manner in which the details were put 
forward. He would be glad if pump-makers would 
state the performance of their pumps in pounds of 
water lifted a given height per pound of steam 
used ; he had searched for figures of this descrip- 
tion, and did not know where to find them. Re- 
ferring to the difference between ideal and absolute 
results in working, Mr. Marten had placed on the 
wall a diagram showing the results found by Pro- 
fessor Unwin in the working of steam engines of 
small size at Birmingham, these results being ob- 
tained by testing the engines in the workshops of 
theusers. In one case—the worst recorded on the 
table—as much as 361b. of coal were used per indi- 
cated horse-power ; this was a 4 horse-power nominal 
steam engine. Mr. Marten himself was a user of 
most of the kinds of pump mentioned by the author 
in the paper, and he found the pulsometer an ex- 
tremely convenient and useful machine. He was 
himself surprised at the very low efficiency quoted 
by the author for this apparatus, and was glad that 
the makers had shown that they could do better. 





Economy was not, however, always the crowning 
virtue. He had found even the injector—which 
eats steam so badly—an extremely valuable means 
of pumping water. A man could take it into a 
culvert into which he could only crawl himself, and 
where it would manifestly be impossible to take a 
pump. He would emphasise what had been said 
about users ordering the biggest pump that was 
likely to be required for any emergency, and far 
more powerful than was wanted for ordinary work, 
which would therefore suffer loss in economy in 
working at lower powers than those for which the 
pump was designed. Making allowance for all 
this, however, it was a puzzle to him how the 
pumps mentioned in the paper should be so un- 
economical. 

Another speaker pointed out the loss that re- 
sulted from power absorbed by shocks of the 
water in pumping, and gave instances where this 
had been remedied by variation in the pressure of 
air in the air vessel. It was this matter of water 
hammer that often made small pumps more uneco- 
nomical. Mr. Walker said the paper pointed out 
the want of experiments on pumps. 

Mr. Phillips said, with regard to the value of the 
experiments quoted, that it should first be deter- 
mined whether it was correct to test pumps as 
found, or whether they should be put into the best 
condition for work first. Pumps after use for some 
years might be more out of order than others. 
This might be from the different conditions to 
which they had been subjected in the matter of 
work they had to do, or treatment they had received 
at the hands of attendants. On the other hand, 
one pump might stand wear and tear better than 
another, and this, of course, should be put to its 
credit. 

Professor Cawley pointed out that the best pump 
on the list was 35 times less efficient than the 
Cornish engine, and gave an analysis of the figures 
given in the paper bearing upon this aspect of the 
question. Unfortunately his back was to the 
meeting, and he was imperfectly heard, so that 
what appeared to be an interesting contribution to 
the discussion was lost to the majority of those 
present. 

Mr. Bache next read a letter from Mr. Urquhart, 
giving details of pumps used on the Grazi and 
Tsaritsin Railways of Russia. He had placed a 
diagram on the wall, which gave the cost of water 
used on the railway per 1000 axle miles of trucks 
and carriages, during the nine years 1882 to 1890 ; 
the most notable feature about which was that, in 
1882, when coal only was used, the cost was about 
13d., whilst in 1893, when petroleum refuse alone 
was used, it had fallen to 7d. per 1000 miles. The 
total cost was made up of six items, viz.: 1. Wages 
of enginemen and stokers. 2. Fuel for steam 
boilers. 3. Fuel for warming water columns and 
tanks in winter. 4. Fuel for enginemen’s quarters. 
5. Lighting rooms, cleaning and lubricating ma- 
chinery. 6. Repairs of engines, pumps, and boilers. 
An economy was obtained by using riddlings from 
ashpits of locomotives when fired with coal. In 
another case a saving was made by subjecting 
the water to chemical purification. It was pointed 
out that, owing to the flatness of the country 
traversed by these Russian lines, it was necessary 
to pump water up to the station level. 

Mr. J. Barr, of the Glenfield Works, Kilmar- 
nock, had also sent a letter, which Mr. Bache 
read, and in which the writer asked for some 
further details. Mr. Barr, in his letter, also 
gave some particulars regarding the proportion of 
indicated horse-power to pump horse-power. Some 
experiments he quoted were made with a 6 horse- 
power nominal engine, driving deep well pumps by 
gearing, as used by the Indian State Railways. The 
indicated horse-power was 7.815, the pump horse- 
power 4.6, so the efficiency was 60 percent. A similar 
engine was afterwards tested doing more work. 
The average of four experiments gave 9.8 indicated 
horse-power, pump horse-power 7.57, or an efficiency 
of 77 per cent. Some experiments were also made 
with a small horizontal steam engine of 4 horse- 
power nominal, to determine the indicated horse- 
power and brake horse-power. The average results 
showed that the efficiency was 77 percent. In Mr. 
Barr’s opinion the old Cockerill pumps referred to 
in the paper (Table III.) did not get the credit they 
deserved. It was said by the author that the work 
done per pound of steam was 24,940 foot-pounds, 
while that of the new Worthington compounds was 
32,810. In the table quoted by the author (Table 
IV. in the paper), the efficiency of the Cockerill 








pumps at the same station was only 80 per cent., 
while that of the Worthington compound was 97 per 
cent. If the pump valves of the old Cockerill pump 
had been put into good order, it would have shown 
better results than the Worthington pump. In 
reference to the slip of pumps, the writer stated 
that it was found, on new pumps of the Indian 
State Railways, to be 3.65 per cent. ; that is to say, 
the useful effect of the pump was 96.35 per cent. 

Mr. Cochrane pointed out that the figures given 
in the tables were correctly calculated. Some mis- 
conception on this point appeared to have arisen, 
but it would be found that the calculations were 
quite correct. 

The President, Dr. Anderson, in closing the dis- 
cussion, and proposing a vote of thanks to the 
author, said it was to be regretted Mr. Borodin 
was not present, but, of course, it was not to be 
expected he could come so great a distance. The 
report of the discussion would be sent out to him 
in Russia, and he would make his reply to it in 
writing. 

The proceedings then closed with the usual votes 
of thanks. 





THE MARSEILLES AND ST. LOUIS 
ELEOTRIC ROAD RAILWAY. 


By C. S. Du Ricnz Preiter, M.A., Ph.D., 
A.M.1.C.E., M.I.E.E. 
(Continued from page 502.) 

Switchboard (Fig. 9, page 562).—This comp1'jes 
the usual magnetic field regulators, volt and ampere 
meters, bi-polar cut-outs, switches for coupling 
the dynamos according to requirement, lightning 
arrester, and test lamps. The switchboard also 
includes an ampére-meter registering the load curve, 
to which reference will be made hereafter, and from 
which the current passes to the rails by two cables 
200 square millimetres in section. 

Overhead Conductors.—The contact wire is of 
silicon copper 6 millimetres in diameter, suspended 
at a height of 5 to 6 metres above the rails, by 
means of compressed and paraflined wood or ebonite 
insulators from brackets or from steel cross wires, 
according as the line is laid in a street, across an 
open space, or in the centre or the side of the 
suburban road, as shown in Figs. 10 and 11, on 
page 562, and Figs. 13 and 14, on our two-page 
plate. The suspension wires are, as usual, fixed 
to the walls of houses, or to the pules by means 
of porcelain insulators. The small diameter of 
the contact wire, which was adopted in order 
to make it less conspicuous, involves, on the 
other hand, an additional feed conductor of 60 
square millimetres in section, which is carried 
on the porcelain insulators already mentioned, 
and has an insulating cover where it runs along 
houses. To meet the contingency of breakage of 
this cable or of the contact wire or of an insu- 
lator, the overhead line is divided into four equal 
sections of 1500 metres, at the ends of each of 
which the contact wire is electrically separated by 
a sectional insulator, whilst within each section it 
is connected with the feeder by a lateral wire every 
200 metres, or 756 ft., and each section of the 
feeder is connected with an automatic cut-out in 
the central station, with the exception of the first 
section, which, being in close proximity to the 
central station, has no feed conductor, the contact 
wire being here in direct contact with the automatic 
cut-out. Each section is further provided with its 
own lightning arrester. If, therefore, from any 
cause, a feeder cable or the contact wire breaks in 
any one section, the cable or wire falls to the 
ground, and causes in that section a short circuit, 
the immediate effect being that, by the operation of 
the automatic cut-out, the connection between the 
central station and the point of the accident is 
instantly severed, so that the accident is localised, 
viz., the service is temporarily stopped only on that 
section. 3 

Telephonic Disturbances. — Notwithstanding the 
practically perfect insulation of the line, the tele- 
phonic disturbances were at first a source of serious 
trouble, and delayed the opening of the line for a 
considerable time. They were due to two causes. 
The first was that the telephone lines, which were 
old and had not been improved after the Govern- 
ment acquired them from private companies, were 
exceedingly deficient in insulation, so that in damp 
weather shunt currents were produced at the sup- 
ports of the telephone wires which were in more 
or less close proximity to the cross suspending 
wires of the electric contact line of the railway, 
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these suspending wires being in many places held 
by porcelain insulators fixed to the walls of houses. 
The second cause was that the feed conductor of 
the electric line was much too near the telephone 
wires or vice versd, the distance ‘n some places being 
no more than 60 to 80 centimetres (2 ft. to 3 ft.). 
Various remedies, such as self-induction coils and 
condensers, were tried, but with no great success, 
In the end, the company offered not only to dis- 
place all the nearest telephone lines, but to double 
—viz., provide with a metallic return circuit-—the 
telephone lines which were most affected. The 
cost of this operation, amounting to about 3000/., 
was entirely defrayed by the company, the Govern- 
ment undertaking to refund the cost of the metallic 
return upon its having doubled all the telephone 
wires in Marseilles. The telephone lines with 
metallic return are now placed at a distance of at 





least 15 metres, or about 50 ft., from the electric 
railway wires, and since then no further complaint 
or trouble has arisen. 

Lightning Arresters.—The central station, as 
well as the overhead line and the cars, were at 
first provided with the ordinary pointed-teeth 
arresters, but it was found that in the case of a 
lightning discharge they were liable to short-circuit 
the dynamos, since the spark produced by the 
lightning between opposite teeth serves as a pas- 
sage for the current, and therefore is not blown 
out. These arresters were, therefore, replaced by 
others of the Whirt type. These consist of a 
metallic bar as nucleus, insulated by an ebonite 
tube which is encircled by a series of iron rings 
insulated from each other by thin intermediate 
plates of mica. The first ring is connected with the 
metallic bar carrying the conductor, the last ring 
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with the earth plate. Owing to its high tension, 
the lightning discharge leaps easily over all the 
mica spaces between the rings at the circumference, 
whilst the tension of the dynamo current is, com- 
paratively speaking, too weak to pass the successive 
short-interval obstacles. Moreover, owing to the 
passage of the lightning discharge, a magnetic field 
is formed in the iron rings, which blows the spark, 
and thus prevents the dynamos from being short- 
circuited. These lightning arresters have given 
great satisfaction, and not only the line, but also 
the cars, have been struck several times without 
any damage being produced. 

Insulation. — Although the continuity of the 
circuit by the rails is sufficiently insured by the 
substantial character and the system of fastenings 
of the permanent way (Fig. 12), the insulation is 
rendered practically perfect by the rails being at 
each joint connected by copper wires ; and further, 
in order to insure the continuity of the circuit in 
case of any section of the line being under repair, 
a lead-covered wire of galvanised iron of 7 milli- 
metres diameter, fixed under the head of the rails, 
runs along the whole length of each of the two 
lines of rails (Figs. 3 and 4, page 499 ante). As 
shown in the illustration, this wire is, at the rail 
joints, soldered to the insulated copper connections 
already mentioned ; and at equidistances of 50 
metres, special transverse connections of insulated 
copper wire are, moreover, provided between the 
galvanised iron wires and the copper connections of 
the two lines. 
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Motor Cars (Figs. 15, 16, and 17, on our two- 
page plate).—These are four-wheeled, with a rigid 
wheel-base of 1.8 metres (5.9 ft.), this very short 
wheel-base having been adopted on account of the 
sharp curves of 15 metres (0.75 chain) radius at the 
central dépét. The wheels have a diameter of 
1 metre (3.28 ft.). The length over all is 9.2 metres 
(30 ft.), and 8 metres, or 26 ft., without buffers, so 
that there is an overhang of no less than 3.1 metres, 
or 10 ft., which is decidedly excessive. The best 
means of remedying this defect probably would be 
to replace the four wheels by two bogie trucks, 
and thus retain the facility for traversing curves 
while getting rid of the disadvantages of great over- 
hang. if, notwithstanding their present defective 
construction, the cars run comparatively smoothly, 
it is owing to the substantial character and efficient 
maintenance of the permanent way. 

The cars seat twenty passengers inside, and have 
nominally fifteen standing places on each platform 
--the total nominal load being thus fifty pas- 
sengers ; this number is, however, almost con- 
stantly exceeded, as will be shown hereafter. The 
weight of a car with motors is 6.8 tons, with fifty 
passengers 9 tons, and with overload (seventy-five 
passengers) as much as 12 tons. The carscarry five 
electric lamps inside, and two electric reflectors 
outside, one at each end, 
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Motors.—The cars being designed for fifty pas- 
sengers, and a total load of about 9 tons, they were 
originally fitted with two bi-pole 12 horse-power 
motors, which actuated the wheel axles by worm 
gearing of 1 in 15. Owing, however, to the con- 
stant overloads, and to the frequently insufficient 
adhesion on the steep grades, these motors had 
often to work up to as much as 25 horse-power, 
and although the additional power could be 
obtained by increasing the voltage from 550 
to 600, yet the guaranteed contract speed of 
20 kilometres or 12.5 miles per hour on all 
grades below, and of 10 kilometres or 6.25 
miles above, 2.5 per cent., had to be materi- 
ally reduced, and the strain, moreover, on the 
motors was so great that the service was not 
satisfactory. Consequently, and in connection 
with the new dynamos (Fig. 18) at the central 
installation, the original motors and the worm 
gearing were replaced by improved Oecerlikon 
motors (Figs. 19 and 20), which normally develop 
18, but are capable of developing up to 30 
horse-power each, and drive the wheel-axles by 
horizontal spur gearing of 1 in 4.9. Normally they 
develop at 450 revolutions per minute a tractive 
force of 0.3 ton each, equal to 18 horse-power at 
twelve miles per hour. These motors are four- 
poled, with very high inductive power ; the yoke 
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Fig. 20. 


with the pole-cores, which also forms the shell or 
casing, is of mild steel, and the armature is of the 
Gramme type, with special compound winding in- 
serted in slots with cross connections made in the 
commutator, the latter being of laminated copper, 
and the brushes of carbon. The latter are fixed 
obliquely, so that their position remains invariable 
both in forward and reverse motion. The small 
pinion is of aluminium bronze, and the large pinion 
is of mild steel. 

Each motor is supported at one end by the wheel 
axle, and at the other end is held by vertical 
spring suspensions fitted to the car frame, which 
allow the motor to yield somewhat when the driving 
strain comes upon it, so that elastic and smooth 
starting is insured. With the exception of the 
openings at the lateral ends, the motors are entirely 
steel-clad, and the casing can be opened vertically 
as shown in the illustrations. Each motor has its 
poles in series with the armature, and the two 
motors are connected in parallel, but can also be 
put in series. 

Regulator.—A regulator for speed and reversal 
is mounted on each platform. As shown in 
Fig. 21, the current, after passing from the contact 
wire to the bronze trolley, and through the trolley 
pole (or vice versd), is conveyed to the regulator by 
a cable which runs along the car roof, and in which 
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is successively intercalated a fusible wire which 
protects the motors against being injured by exces- 
sive current; a lightning arrester connecting to 
earth ; and a safety cut out which is governed by 
a removable switch placed above the platform at 
the roof, and serves to place the car out of circuit 
in the event of the regulator or motor becoming 
deranged while the car is running. At terminal 
stoppages the driver removes the switch, as also the 
regulator handle. The regulator, of which a perspec- 
tive view is given in Fig, 3, page 563, is composed of 
the switch disc and handle acting upon a revolving 
metallic cylinder or commutator drum with fixed 
contacts. The switch disc, with four divisions on 
either side of the zero, is placed vertically, and the 
regulator or switch handle also moves to left or 
right—viz., for forward or reverse motion respec- 
tively, in a vertical plane, whereby the manipulation 
is rendered more handy than it is in the case of 
the older horizontal arrangement. As shown in 
Fig. 22, there are six contacts—viz., four corre- 
sponding to the four cables or circuits passing 
to the motors for varying the speeds by using only 
one cable on coupling two or more of them ; a fifth 
for reversing the motors ; and a sixth for addition- 
ally increasing, when required, the power and speed 
by a shunt current passing through the magnetic 
field of the motors. The rheostat, which is con- 
nected with the regulators on each platform by six 
cables contained in an indiarubber tube, is placed 
in a box below the car frame, and the resistances are 
composed of superposed laminated bands of nickel- 
ine with mica insulation, so that all danger of 
combustion is eliminated. Between the regulator 
disc and the metallic drum is intercalated a power- 
ful magnetic Thomson arc blower which prevents 
oe in the upper part. A shunt current from 
the trolley pole lights three incandescent 16-candle 
lamps in series, at a pressure of 110 volts, a fusible 
wire being intercalated before the switch, and the 
supply wire also connecting with the lightning 
arrester before mentioned. The same shunt current 
aiso lights two powerful electric reflectors, one 
at each end of the car. 

Tn practice, the current, instead of passing from 
the dynamos to the contact wire with the rails and 
galvanised wire as return circuit, is made to pass 
vice versi—viz., at the central station the positive 
pole is to earth, and the current therefore passes 
from the rails to the cars and from the trolley to the 
contact wire which forms the return circuit. In 
view of the thin section of the contact wire, this 
circuit has the advantage of the arc being formed 
on the trolley wheel as positive pole, so that the 
greater wear is thrown on it and not on the contact 
wire. The trolley can be renewed as often as re- 
quired, whereas, when the arc is formed on the con- 
tact wire as positive pole, that wire is subjected to 
the greater wear, which, in this case, is not desir- 
able. The circuit from contact wire to rail has the 
advantage of there being less chance of leakage ; 
whilst the reverse circuit from rail to contact wire 
requires a very perfect metallic system of perma- 
nent way to prevent leakage, more especially when 
in damp weather neighbouring gas or water pipes are 
liable to be affected by the electrolytic action of low 
tension shunt currents between the rails and such 

ipes, 
. Brakes.—No electric brake is used, but, besides 
an ordinary hand-chain brake, there is fitted on 
each platform a safety slipper brake which is used 
on the 6 per cent. incline of the Rue d’ Aix, the 
blocks fitting into the space between the rails and 
guard rails, and having frictional contact with both 
rails. At first sight it would appear that the speed 
of a car load of 12 tons, descending on such an in- 
cline by its own weight, could be effectually regulated 
by an electric brake ; but it is a peculiarity of the 
streets of Marseilles, more especially in the indus- 
trial suburbs, through which the line passes, that 
the pavement is generally more or less greasy, 
owing to the constant transit of oi' and soap carts 
to and from the numerous factories situated in that 
part of the town ; hence it was considered advisable 
to use aspecial brake acting direct on the surface of 
the rails during the whole time of the descent. The 
brake, which is worked by chain and lever, can stop 
the car within its own length ; but, although the 
friction contact no doubt keeps the rails compara- 
tively clean, the system is decidedly clumsy, and 
a good powerful mechanical hand brake, such as is 
used, e.g., on the 8.5 per cent. grades of the 
Florence and Fiesole electric railway, with lever 
arms transmitting a very moderate energy exerted 
at the brake handle in the ratio of 1 in 136, would 








be just as effectual as the slipper brake referred to* 
and would, moreover, obviate the necessity of the 
very imperfect ordinary hand brake—viz., one 
brake would suffice for all grades and purposes, 
with an electric reverse brake for safety. 


(To be continued.) 





THE BRITISH ASSOOIATION. 
(Concluded from page 534.) 
Tue Luminosity or GasEs. 

PROFESSOR SMITHELLS, who gave the excellent 
lecture on ‘‘ Flames,” is engaged in investigations of 
the highest importance: whether incandescent gases 
are luminous as such, or whether they only become 
so when chemical combination or solid particles are 
coexistent. It isto be regretted that he has not had 
sufficient time for these problems, which were dis- 
cussed last year at Edinburgh. He insists that what 
we call the temperature of a flame is simply an 
average which may be far below the temperature at 
certain points. This view was at once accepted by 
Professor Dixon as agreeing with his observations on 
the rate of explosion in gases. The true tempera- 
ture we may derive from calculations. For the 
hydrogen flame, thermo-chemistry gives 6655 deg. 
Cent., which appears extraordinarily high, as it is 
said that steam dissociates at 1000 deg. The lumi- 
nosity of gases at very high temperatures has been 
denied by Wedgwood, Hittorf, and Werner von 
Siemens, who experimented in different ways. 
Professor Smithells showed an experiment appa- 
rently proving that luminosity is, after all, only 
a heat effect. The conditions hardly permit of 
any definite conclusions, however. On the sug- 
gestion of Sir G. Stokes, he experimented with 
gazes of high absorptive power for heat rays. A 
glass cylinder was heated for about ten minutes, 
the burner removed, the cylinder allowed to cool 
until it had ceased to glow, and iodine introduced 
into the cylinder. The glow at once reappeared, 
and disappeared again when air was blown through 
the cylinder. The observation was made by Salet 
twenty years ago, as Professor Smithells heard from 
Professor Schuster. 


BactTERIOLOGY,. 


The discussion on ‘‘ Bacteriology” brought a 
masterly monograph by Professor Percy Frankland, 
F.R.S., which will be printed in full in the Reports, 
some other papers, and chiefly congratulatory 
remarks. The paper, the reading of which occupied 
nearly an hour and a half, was, indeed, too 
comprehensive for a discussion. The science of 
bacteriology dates from the introduction, by Koch, 
of the method of pure cultures, some twelve 
years ago. Microscopical characteristics, at first 
entirely relied upon, had given way more and more 
to chemical tests, although they can be brought 
out more clearly by mordant staining. But the dif- 
ferentiation and identification of particular species 
remains very difficult, and, indeed, becomes more 
and more so. The liquefaction of gelatine by 
certain cultures, the pigments produced, are de- 
ceptive. The morphology varies greatly. The 
cholera spirillum is generally a cell with one 
flagellum, but specimens from India have none, 
and Metchikow found two and three flagella at 
Massowah. The cholera bacillus gives the indol 
reaction ; the typhoid does not, nor does it ferment 
glucose, nor coagulate milk. Such tests, the am- 
moniacal fermentations of urea, the reductions of 
nitrates, &c., are not unassailable, but the best at 
our disposal. What was said afterwards about 
selective fermentation and educational culture may 
render the sceptic more doubtful again. Selective 
fermentation generally attacks only one of several 
isomers, but as Levkovitch and Frankland himself 
have shown, the other isomer need not be unfer- 
mentable. By educational culture the character 
of an organism may be quite changed. Hansen 
artificially produced sporeless yeast. Anthrax 
treated with bichromate, phenol, &c., also becomes 
incapable of producing spores, and therefore 
harmless, even after passage through bodies of 
animals. On the cther hand, the virulence can be 
increased, although, as yet, no pathogenic organism 
has been raised from non-pathogenic. As similar 
modification processes evidently go on in nature, 
we must grant that bacilli acquire new characteristics 





* Under the most unfavourable conditions of adhesion, 
the component of gravity of an overloaded car of 12 tons 
on the 60,’; incline of Marseilles, is 12 (60 + 20) = 960 
kilogrammes ; on the Florence lire, of a car of 9.5 tons on 
the 85 ,;'; incline, it is 9.5 (85 + 20) = 997 kilogrammes. 





under new conditions. We have real anthrax, and 
an exceedingly similar innocuous modification, both 
occuring in the soil. Many toxic forms, cholera, 
typhus, diphtheria bacilli, have pseudo forms. In 
certain cases, the modification may be due to the 
exclusion or exhaustion of oxygen. Assuming 
aerobic fermentation, in the presence of air, to be 
normal, as in the early days of Pasteur, a modified 
reaction can apparently proceed when no more 
oxygen isat disposal, so that we have also anaerobic 
fermentation. As regards the practical side of 
fermentation, Dr. Hansen’s pure yeast cultures, 
long in use all over the Continent, have now been 
introduced at Burton, where Horace Brown and 
Dr. Morris have started works. Van Laer’s 
system, a modification of Hansen’s, has been 
applied for some time. The number of fer- 
mentable substances has increased. Two questions 
suggest themselves : Does the same substance yield 
different products with different bacteria? Do the 
same bacteria give rise to the same products with 
different substances? Both are disputed. As con- 
cerns the second, Frankland has established that 
pure cultures of one particular baeillus give prac- 
tically identical products with substances such as 
dextrose, maltose, glycerol, mannitol, &c. Only 
sugars with three carbon atoms, or multiples 
of three, are capable of fermentation. Both the 
optically active and the inactive lactic acids have 
been obtained by fermentation. With regard to 
hygiene and water supply, the speaker deprecated 
the laboratory bacteria standards. Both chemical 
analysis and bacteriological examination are indis- 
pensable, but plate cultivation insufficient. Cholera 
and typhus bacilli can live in potable water. Inter- 
mittent filtration through soil seems most satisfac- 
tory in every respect. The destructive action of 
light may be due to the generation of hydrogen 
peroxide. Yeasts and moulds are less susceptible 
to light, and even bacteriaare more resistant in water. 
No anthrax survived, however, after 21 hours in 
water containing 10 per cent. of common salt. 

Mr. Warrington, F.R.S., sent a note pointing to 
the enormous importance of certain organisms for 
agriculture. We have for some time known two 
quite distinct organisms in the soil: the one fixes 
the ammonia, living on bicarbonates, and con- 
verting them into nitrites; the other oxidises 
the nitrites to nitrates. Recently a new organism 
has been discovered, by Winogradsky, capable 
of absorbing free nitrogen from the air; the 
presence of sugar seems necessary. 

Professor Burdon Sanderson, the President «f 
the Association, indorsed Dr. Frankland’s appeal 
for promotion of bacteriological research, and was 
ready to leave the superintendence of the work, 
requiring experts of three sciences—morphology, 
pathology, chemistry —to the chemist. Dr. 
Schifer, Dr. Scott, and others offered remarks. 
Dr. Pickering was chiefly interested in the energy 
problems of such assimilation processes. Dr. Tilden 
hoped that bakeries would receive attention. Two 
other papers were contributed, by Mr. J. T. Wood 
on ‘‘Fermentation in Connection with Leather 
Industry ;” and by Dr. G. Tate on ‘‘Some Ferments 
Derived from Diseased Pears.” 


Expiosions IN Mines.—Tue Dust THEory. 

The résumé by Professor Harold Dixon, F.R.S., 
of Manchester, was discreetly brief and to the point, 
and gave rise to a most interesting discussion. 
Practical miners had come, and they took part. As 
member of the late Royal Commission, Professor 
Dixon spoke with a certain reserve. Opinions 
might be grouped under three heads: (1) A cloud 
of dust may be ignited, but the flame would die 
out ; the mixture of coal dust and air is not ex- 
plosive per se—an opinion held by many mining 
engineers, and also by the French Commission, Le 
Chatelier and Mallard. (2) Coal dust and air, not 
explosive per se, become so in the presence of a 
very slight proportion of firedamp, tco small to be 
indicated by the Davy lamp. This was the view 
of the Royal Commission. (3) Fine coal dust and 
air explode per se, cause new dust, and propagate 
the explosion. These three opinions Mr. Dixon 
reviewed historically, referring frequently to the 
Seaham Colliery explosion of 1880, which, in 
the miners’ and in his opinion, started from 
apoint B. The damage just at that spot was slight, 
but that would be no obstacle. The Chester- 
field Commission of 1882 concluded that fine coal 
dust can be inflamed, but the explosion would not 
spread. The Prussian Commission of 1887 experi- 
mented at Neuenkirchen, and warned against high 
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explosives ; the Austrian of 1889 agreed that certain 
dusts were inflammable, and recommended a special 
dynamite and fuse, and that certain portions of a 
mine should be isolated by copious watering. (It 
was generally conceded in the discussion that no ex- 
plosion wave would travel through a wet passage). 
The French chemists differed altogether : 5.6 per 
cent. of firedamp were needed at least to make dust 
explosive. The English Commission of 1891 re- 
quested Mr. Hall, H.M. Inspector of Mines, to ex- 
periment further. Mr. Dixon commented upon 
these experiments ; but neither he nor Mr. Hall 
really described them, so that the anti-dust miners 
could question the results, although very character- 
istic photographs of artificial dust explosions, with 
flames 40 ft. and 60 ft. high, were handed round. 
Some of these experiments were made in a disused 
shaft, quite free from firedamp, in which coal dust 
had either been freshly suspended or allowed to 
settle. Mr. Stokes afterwards protested that in some 
instances the gun discharged at the bottom of the 
shaft h:d been tamped with coal dust, a proceeding 
absolutely illegal and out of question. Mr. Hall 
denied the fact, and Professor Dixon had seen a 
man tamping bore-holes with dust, and shale was 
not rarely used, he had reason to believe. Pro- 
fessor Dixon also touched upon the use of nitrate of 
ammonia cartridges. 

Profesor Clowes, of Nottingham, followed with 
a paper on the ‘ Application of the Hydrogen 
Flame in an Ordinary Miner’s Safety Lamp to 
Accurate and Delicate Gas Testing.” The hydrogen 
is supplied in a compressed state in an iron cylinder, 
which can easily be carried in the pocket and 
screwed on to the lamp, serving as handle then ; 
the gas is kindled at the jet by the oil flame, which 
is then extinguished. The standard hydrogen 
flame rapidly estimates from 0.2 to 3 per cent. of 
firedamp ; higher percentages are measured either 
by reducing the size of the hydrogen flame, or by 
diminishing the oil flame in size until it becomes 
non-luminous. Such a cylinder weighs less than a 
pound, and suffices for ahundred tests. The lamps 
have proved very useful. 

Mr. Galloway, like the majority of the speakers, 
vigorously defended the dust theory. He em- 
phasised too strongly, perhaps, that mines less than 
600 ft. deep were safe, owing to their dampness, 
and deeper mines unsafe, because the ventilating 
current became heated in the lower strata and dried 
the mine. But he may be right in differing from 
Sir Frederick Abel, who declared stone dust inflam- 
mable. A stream of air entering into a wider tube 
might contract and dissolve after the manner of a 
liquid jet and produce nodes; lamps in such a tube 
would hence wax and vane, and Mr. Gallowaynoticed 
that they did so. Laboratory experiments with 
narrow tubes were apt to mislead ; the actual con- 
ditions are very difficult to imitate. The Prussian 
Commission classified dusts. Mr. Galloway quite 
concurred that the quality of the dust was a most 
essential factor ; but their best—i.e., most inno- 
cent—experimental dust from the Camphausen 
mine caused a terrible explosion two months later. 
Watering was necessary. In South Wales the 
people had at first strongly objected ; now they 
allowed that watering did not damage the floor, 
and was beneficial also, in sanitary respects, to 
men and horses. 

Mr. Hall could not understand how many explo- 
sions could be explained without charging the dust. 
Mr. Stokes afterwards quoted an example where 
eight million cubic feet collected in 25 minutes, 
not causing an explosion, though, because the lamps 
did their duty. Mr. Hall was absolutely convinced 
that coal dust was in itself capable of explosion, 
specially the higher quality coal, and that explosive 
waves travelled 200 yards in the entire absence of 
gas. He introduced the simile of the monkey 
trap ; his adversaries were entangled in their old- 
fashioned ideas. The opponents, of course, ob- 
served that the simile fitted their purpose quite as 
well. Professor Thorpe may, perhaps, himself 
have thought it hardly necessary to relate that a 
terrible explosion in a flour mill converted 
him int» an out-and-out coal-dust man. Yet 
the remark was decidedly opportune. The 
quality of the dust is certainly a great point, 
though. His ‘‘ Pluto” coal dust never refuses to 
explode for demonstration; other dust will not 
explode at all. In his opinion, the spot B at Seaham 
was free of dust. Opinions differed hopelessly 
about this point. Finally Mr. Ashworth declared 
that there had been three explosions at that spot 
B, where dust certainly did accumulate. Other 








speakers had already pointed out that no explosion 
was possible if there was an insufficient supply of 
air. Mr. Ashworth further remarked that a shot 
blown out meeting the air current might cause an 
explosion, which would not occur when the flow 
was in the opposite direction ; thus men working 
on the one side had their hair singed off, those on 
the other side not. As regards safety lamp and 
firedamp indicators, several speakers queried how 
far they were in actual use. Mr. Ashworth gave 
the pertinent reply that some lamps were too 
good ; nobody wished to find any firedamp, and 
safety lamps in general gave too poor a light to 
please the miner. He favoured the recommenda- 
tion as to sprinkling, though an explosive wave 
might attain its maximum velocity in an atmo- 
sphere charged with 5 and 6 per cent. of steam. 
Mr. Merivale had previously referred to the 
Hibernia mine in Westphalia as the most perfect 
embodiment of systematic sprinkling. All this did 
not quite satisfy Mr. Stokes, the chief speaker on 
the opposition side. Even with ample watering 
the dust could everywhere be stirred up from 
manholes and heaps. But, said Professor Lupton, 
whether we stand by question 2 or question 3, coal 
dust is certainly dangerous. That was the consensus 
omnium. 


Soprum PeroxipE ror WaTER ANALYSIS. 


Sodium peroxide, now a commercial article, has 
by Hempel been shown to be a convenient reagent 
for opening up tungsten and titanic ores, for 
estimating sulphur in sulphides, and detecting 
chromium and manganese. It occurred to Dr. 
Rideal and Mr. A. J. Boult to investigate in how 
far it would replace alkaline permanganate in 
Frankland’s, Djeldahl’s, or Wanklyn’s process for 
determining organic nitrogen in waters. The ex- 
periments show that it is useful for differentiation, 
but does not evolve so much ammonia even as the 
permanganate, which is itself unreliable enough. 
Yet the peroxide offers the advantage that after its 
use the permanganate reaction proceeds much more 
quickly, and there is good hope that the peroxide 
will afford a means of establishing the constitution 
of the nitrogen in complex organic substances. 


PERMANGANATE OF PoTAssIUM AND SopIUM 
THIOSULPHATE AND SULPHITE. 


The researches of Mr. G. E. Brown and Dr. W. 
W. J. Nicol, F.R.S.E., of Mason College, Birming- 
ham, throw light upon the complex reactions on 
which the estimation of thiosulphates and sulphites 
by means of permanganate is based. The reactions 
have been studied by many chemists, who agreed 
only when observing the exact conditions as to 
temperature, concentration, &c. The authors 
direct their attention chiefly to oxygen proportions 
in the oxidation and reduction processes. 


APPARATUS FOR SEPARATION OF GASES DISSOLVED 
IN WATER. 


Dr. Edgar Truman, borough analyst of Notting- 
ham, described a new apparatus, requiring two 
flasks, tubes, a barometer tube doubled upon 
itself, 800 millimetres long between the bends, a 
Geissler water pump, and a Sprengel pump. The 
Geissler pump is employed first to create a vacuum 
of 700 millimetres in about 15 minutes; the ex- 
haustion is then completed in 40 minutes by the 
Sprengel pump. The liquid to be examined is 
now, after measurement, introduced into the upper 
flask, whence it flows into the lower one. Here it 
stands for an hour, to let gases come off at ordinary 
temperature ; these are collected in the Sprengel 
and analysed. The vacuum having been restored, 
the lower flask is cautiously heated until barometer 
and boiling point remainconstant. The gas boiled 
off is then analysed. Dr. Truman exhibited the 
apparatus in use. Professor M‘Leod recognised in 
it an old apparatus of his own, which had the 
advantages that the water could be collected and 
measured without coming into contact with the 
air, and that it worked with a Torricelli vacuum and 
more quickly, &c. ; but he confessed it was com- 
plex. Dr. Truman disarmed the first objection by 
remarking that he fully acknowledged his indebted- 
ness to Professor M‘Leod in the paper, and that 
the type was common. Dr. Thorpe liked a modi- 


fied Hoppe-Seyler apparatus best ; he had not been 
successful with Professor M‘Leod’s designs, and 
thought that Dr. Truman’s apparatus could easily 
be rendered very useful. 





Dr. Kohn contributed two papers, ‘‘ The Appli- 
cation of Electrolysis to Qualitative Analysis,” with 











special regard to the detection of metallic poisons 
in toxicological chemistry, and ‘‘ On the Cause of 
the Red Coloration of Phenol,” It appears that 
ammonia colours the phenol bluish, and hydrogen 
peroxide, the chief sinner, red. This action occurs 
chiefly in blue light ; the customary blue bottles for 
phenol are hence quite unsuited. Dr. Richardson 
mentioned, however, that phenol was already sold 
in yellow bottles. The colouring compound, which 
is not settled yet, is not volatile. Phenol, dis- 
tilled fifteen times even, soon colours again, how- 
ever, when exposed to the air ; in perfectly dried 
bottles, it keeps well. 

Dr. Phookan occupied less time with a very sig- 
nificant paper, ‘‘ The Rate of Evaporation of Bodies 
in Different Atmospheres.” The experiments have 
not yielded any final result yet, but seem to have 
been conducted with great care and circumspection. 
The substance, mostly naphthalene, was completely 
volatilised in various gases, carbonic dioxide, 
nitrogen, air, chlorine, bromine ; the lighter this 
atmosphere, the quicker the evaporation. In 
vapours, however, ether, alcohol, chloroform, &c., 
the rate of evaporation was practically the same, 

Next year the British Association will meet at 
Oxford. 








THE ENGINEERING CONGRESS AT 
OHICAGO. 
(By our New York CorRESPONDENT.) 
(Continued from page 536.) 

‘*Hyprautic Machinery for Manceuvring the 
Heavy Armament of Armoured Vessels of War,”’ 
by A. A. Wilson, superintendent engineer of the 
Quintard Iron Works of New York, was the next 
paper. The author stated that the hydraulic plant 
must be able to manceuvre two armoured turrets 
and four 10-in. rifled guns, and be able to handle 
them whether the ship was on an even keel or at 
an angle of 10 deg.; and if one set of machinery 
was disabled, the other must be equal to handling 
both turrets. The working pressure must be 
600 lb. per square inch, and not fall below 550 Ib. 
He stated that in merchant ships a steam hydraulic 
accumulator was employed in connection with the 
hydraulic machinery for steering. 

‘*This accumulator consists of a steam cylinder 
fitted with a piston, upon one side of which only 
steam is maintained at a uniform pressure. The 
force exerted by this steam pressure acts directly 
upon a hydraulic plunger fitted in a water cylinder 
which is in direct and continuous communication 
with water pipes connecting the hydraulic pump 
with the motors in all parts of the vessel. There 
are no valves in this accumulator except a stop 
valve for shutting off the steam when the plant is 
not in use. 

“The movement of the plunger and steam piston 
of this accumulator actuates the throttle valves of 
the hydraulic pumping engines in such a manner 
that, should the plunger be forced for nearly all 
its stroke into the water cylinder, the pump will 
be started with gradually increasing speed and 
without shock, and wil] be as quietly stopped when 
the plunger has reached the opposite end of its 
stroke and the water cylinder is filled with water. 

‘*The relative areas of the steam piston and water 
plunger of this accumulator are, of course, deter- 
mined from the steam and water pressures to be 
maintained, the usual proportion being from 9 to 10 
square inches of steam piston area to 1 square inch of 
plunger area, the pressure of steam being uniformly 
maintained by a steam-pressure regulator. The 
plunger displacement of the water end of the accu- 
mulator is ordinarily designed of sufficient capacity 
to furnish water to all the hydraulic motors in the 
vessel that are likely to be in operation at once, 
for such a period of time that its movement will 
be sufficiently slow to gradually start the pumps 
without concussion. The pumps are designed of 
such capacity that, when running at their normal 
speed, they will not only furnish water enough to 
supply the motors in operation on the vessel at the 
time, but will also force back the plunger and fill 
the water cylinder of the accumulator in a period of 
time which will assure the stopping of the pump 
without shock or water-ram.” 

In naval vessels, the author stated, in certain 
cases, to economise in space and in weight, this 
accumulator had been omitted, and other machinery 
substituted, but he evidently thought this was an 
error, for the following reasons : 

‘*In manceuvring the turrets and guns of an 
armoured naval vessel in time of action, the 
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DINING AND SLEEPING PULLMAN CARS: WORLD’S COLUMBIAN EXPOSITION. 
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requirements upon the pumping plant vary. At one 
moment, no water at all may be required in the 
turret, and the pumping plant be entirely at rest. 
Presently, the hydraulic motors may be in opera- 
tion, revolving the turret ; the guns being run out 
and elevated or depressed to range, and the pump- 
ing plant working at its full capacity. Immediately, 
small quantities of water, at fitful intervals only, 
may be required while the guns are being skilfully 
aimed ; after which, at intervals, the water, in 
variable quantities, pressures, and times, will be 
required in the usual operations of cleaning and re- 
loading guns. In all these varied operations, the 
pumping plant must adapt itself automatically to 
the varied requirements, without shock to the 
hydraulic pumps, or water-ram in the pipes. 

‘* After carefully reviewing all these conditions 
under which the hydraulic pumping plant for naval 














vessels must operate, it became apparent to the compensated for in the assured reliability of ‘the 
writer that to attempt to make the hydraulic pumps pumping plant. The accumulator has no valves, 
do their own work and also that of an accumulator and hence cannot be liable to shock from this 
would end in either partial or entire failure ; as the source. Through the elastic medium of the steam 
pumps, having reciprocating parts and containing or air pressure, it responds quickly to a demand 
valves which must open and shut with each change’ for waiter in the turret, and deliberately starts the 
in the direction of the movement of the plungers, pumps. It also as deliberately stops them when 
could not be started and stopped as suddenly asthe | the demand ceases.” 

varying and precise demand for water would require,| A description of the plates which accompanied 
without shock or concussion to such a degree as to | this solidi followed. These showed various 
render the operation hazardous. A patient study| apparatus for handling guns, turrets, &c., and 
of the details of such existing applications of! the paper closed with suggestions to be followed 
hydraulic pumping plant for both land and marine in designing them, from which the following 
purposes as the writer has thus far been able to| extract is made: 

gather, has led to the conclusion that the accumu-| ‘‘ The accumulator is indispensable, and should 
lator is in such instances indispensable, and that) be of such liberal capacity that the movement of 
the comparatively slight increase of weight and | its plunger, in responding to the sudden maximum 
space occupied attendant upon its adoption is amply | demand for water, will be sufficiently slow to start, 
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and afterwards stop, the pumps quietly. The 
pneumatic accumulator is preferable to the steam, 
inasmuch as it eliminates the contingency of any 
variation in the water pressure which might arise 
from some derangement of the steam-pressure 
‘ reducing and regulator valve.’ Unless, however, 
sufficient capacity is given to its reservoirs of air 
to prevent any appreciable difference in the air 
pressure on account of its movement, the advantages 
of the pneumatic accumulator will be neutralised. 

‘* Provision must be made to prevent the presence 
of air in the water-pipes under pressure, for the 
reason that certain of these pipes, as well as the 
motors, are alternately open to the atmospheric as 
well as the hydraulic pressure ; and, if air pockets 
exist in these, the abnormal increase in the velocity 
of the water when suddenly admitted or released 
under pressure creates a water-ram which is sure to 
prove disastrous, notwithstanding the ‘cushion’ 
which the air might be supposed to yield. In the 
writer's opinion, the velocity of the water under 
pressure in any of the pipes should not exceed 5 ft. 
per second, ” 

Coming from one whose experience has been so 
great and whose practice so successful, this paper 
received a full discussion, as it deserved. 

‘Hydraulic Appliances in Boiler Construction,” 
by Signor G. Migliardi, of Italy, was read, and well 
received. As the writer has not the paper, an ab- 
stract cannot be presented. That evening, to vary 
matters, a siereopticon exhibit was made in connec- 
tion with Professor Durand’s paper entitled, ‘‘ Plan- 
ning and Equipment of Modern Ship and Engine 
Building Plants.” The paper consisted in a presenta- 
tion of the various problems involved in shipbuild- 
ing, and the author's view of what was a solution of 
them by suitable mechanical appliances, and arrange- 
ment of buildings to handle material as little as pos- 
sible. The lantern slides showed various tools and 
appliances, many of great size. Mr. Dickie showed 
in this connection some of the practice of the Union 
Iron Works, especially the hydraulic lifting dock. 

In the absence of Mr. Weir, the author of a 
paper cn ‘Boiler Feed,” Secretary McFarland 
gave descriptions of the lantern views accompany- 
ing the paper, Mr. Weir having provided a very 
complete description of them. These covered the 
experiments in regard to corrosion in steam boilers, 
and the progress of improvement in regard to 
devices for feed water for boilers. The slides in- 
cluded views of the very latest devices of this 
kind, such as those on the Campania and Mr. 
Vanderbilt’s yacht Valiant. The evening’s enter- 
tainment concluded with a most interesting series 
of pictures of ice yachts by Mr. Archibald Rogers, 
of Hyde Park, on the Hudson, N.Y., the well- 
known enthusiast on yachting matters, and who has 
recently built one of the yachts which is to compete 
as possible defender of the America Cup this season. 
These views showed the standard forms of the ice 
yacht, together with some of the earlier types, as 
well as some beautiful views of winter scenery on 
the Hudson. 

In respect to Mr. Weir's paper, ‘‘Steam Engine 
Boiler Feeding,” a few extracts will show its general 
character. The author started with these pro- 
positions : 

‘1, Every steam engine to perform or transmit 
work must receive steam at a greater pressure than 
that at which it exhausts. 

‘*2. The efticiency of every steam engine depends : 

**(a) On getting the full initial, or boiler, pressure 
on the pistcn ; and 

**(b) On returning the feed water as near the 
exhaust temperature as possible. 

‘3, Every cylinder of a compound engine is a 
simple engine. ” 

The first two, he claimed, would be admitted by 
every one ;and in respect to the third, he said 
he had enunciated this twenty-two years ago, and 
it was to-day at work in principle, as the following 
considerations will show, in most of the steamships : 

‘*1. Heating the feed water by the exhaust steam 
of auxiliary engines. 

‘2. Heating the feed water by the exhaust steam 
taken from the high and intermediate pressure 
cylinders of engines with two, three, or four 
cylinders in succession. 

**3, Leading the exhaust steam from auxiliary 
engines to the receiver of the main engines. 

‘‘4, In evaporators for producing fresh water 
from sea water by using exhaust steam taken from 
one of the high-pressure cylinders, and using the 
generated steam in the low-pressure cylinder, or 
for heating the feed water.” 





After discussing this matter at length, the author 
summarised in these conclusions : 

‘‘1, The minimum expenditure of every simple 
engine is the amount of heat needed to raise the 
water at the exhaust temperature to steam at the 
boiler pressure. 

“2. No legitimate system has yet been dis- 
covered for reducing this expenditure in the simple 
engine—feed-heating being only admissible through 
some defective arrangement. 

‘*3. Feed heaters are nece sary in compound 
engines in order that the feed may be returned 
at the exhaust temperature.” 

In respect to corrosion in boilers, he traced it 
thus : 

‘1, When the feed water contains only the 
constituents of atmospheric air (oxygen and 
nitrogen), a coating of iron oxide is formed, and 
if this is allowed to remain, there will be no further 
action. 

‘©? When the feed contains, in addition, car- 
bonic acid in solution, the oxygen combines with 
the iron to form iron oxide, which is acted upon 
by the carbonic acid and changed into ferrous 
carbonate. This is dissolved in the water and 
reduced by the oxygen in it to iron oxide, while 
the carbonic acid is liberated and is free to attack 
more iron oxide, and so on. All that is thus 
necessary to keep up the corrosion is a supply of 
oxygen in the feed water, as the amount of the 
carbonic acid remains constant.” 

In regard to unequal expansion, he advocated 
preventing it by passing the feed water into the 
boiler so that it would become heated before reach- 
ing the bottom, either by leading the internal 
pipes through the boiler near the water, distributing 
by means of small holes in the pipe, or else leading 
the internal pipe into the steam space and deliver- 
ing the water amongst the steam. 

He then summed up the whole case by the 
following conclusions : 

“IT, To have effective circulation when raising 
steam we are compelled to use mechanical means 
from an independent source. 

“TI. When the boiler is under steam, nothing 
is required if the feed is supplied in a rational 
manner. 

“TIT, When the feed is at the exhaust tempera- 
ture it cannot oxidise the boiler. 

‘*]V. Feed pumps worked by the main engines 
add gases to the feed water and render it corro- 
sive.” 

He considered that the way to supply the feed 
water at the exhaust temperature of the boiler 
without rendering it corrosive, was by fitting 
control gear to the auxiliary donkey pumps so as 
to prevent them from drawing air. 

The next day began with a most important 
paper, ‘‘Forced Combu:tioa in Steam Boilers,” by 
James Howden, of Glasgow. He gave the credit of 
first using a fan for accelerating combustion to 
Edwin A. Stevens in 1827, and then proceeded to 
describe the evolution of this system. The first 
proper trial in forced draught was made by him 
in 1862 on a tubulous boiler, and in 1880 he 
designed the present arrangement, which obtains 
the highest rate of combustion and the greatest 
economy of fuel. 

The means by which these objects were obtained 
was by first placing an air-tight reservoir or cham- 
ber on the front end of the boiler and surrounding 
the furnaces. This reservoir, which projects from 
8 in. to 10 in. from the end of the boiler, receives 
the air under pressure, which is passed by the 
valves into the ashpits and over the fires in 
proportions exactly suited to the kind of fuel 
used, and the rate of combustion required. The 
air used above the fires is admitted by its valve 
to a space between the outer and inner furnace 
doors, which swing on one hinge, the inner being 
the proper door of the furnace, having perforations 
and an air-distributing box through which the air 
under pressure passes into the furnace and over 
the surface of the fuel. The outer or air-tight 
door is not exposed to the heat of the furnace, 
and simply retains the air under pressure entering 
from the upper valve. The air from this valve, 
besides filling the space between the doors and 
passing into the furnace through the inner door, 
also fills the spaces above the dead-plate around 
the furnace door and es into fixed air-distribut- 
ing boxes covering the whole surface inside the 
furnace. In this manner the furnace front castings 
are preserved from the injurious effects of the 
great heat of the furnace, while the air entering 











under pressure is highly heated before being dis- 
tributed in small jets or streams over the surface 
of the burning fuel so as to effect complete com- 
bustion with the smallest admission of air practi- 
cable. 

By means of the balance of air pressure above 
and below the fires, all tendency for the fire to 
blow out at the furnace door, however high the 
rate of combustion, is entirely removed. 

By regulating the admission of the air by the 
valves above and below the fires, the highest rate 
of combustion possible by the air pressure used 
can be effected, and in the same manner the rate 
of combustion can be reduced to far below that 
of natural draught, while complete and economical 
combustion at all rates is secured 

In usual working at sea, in most recent practice, 
only one ashpit valve is opened and shut, unless 
the very highest power is required. The upper 
valve for the air admission over the fires is 
adjusted at the beginning of the voyage to suit the 
character of the fuel used, and does not require to 
be afterwards moved during the voyage unless the 
engines are stopped. 

If the combustion is required to be suspended, 
as in the event of the engines being suddenly 
stopped when working at full power, all that is 
necessary is to shut the air-admission valves, the 
upper one being very slightly open to maintain 
a limited circulation of air through the boxes. 
Blowing off steam is thus prevented, and the 
boilers may be kept for hours in this state with the 
combustion suspended and the steam sustained 
almost without loss of pressure. 

This system of forced draught can be very 
effectively and economically worked with cold 
air, in consequence of the controlled admissions 
described rendering the temperature and quantity 
of the waste gases less than in other modes of work- 
ing for equal weights of fuel consumed. The most 
inportant feature, however, in securing both the 
highest efficiency and economy, is the combination 
of the heating of the air of combustion by the 
waste gases with the controlled and regulated 
admission of air to the furnaces. This arrangement 
is effected most conveniently by passing the hot 
fire-gases after they leave the boiler through stacks 
of vertical tubes inclosed in the uptake, their 
lower ends being immediately above the smoke-box 
doors. 

The cold air from the fan enters at the middle 
of the air-heater containing the tubes, and passes 
horizontally among the vertical tubes to each side, 
and descends to the reservoir around the furnace 
fronts. 

The author illustrated, by drawings, examples 
of the general practice, but stated that the most 
recent plans were much more effective than those 
shown, while the air-heating surface is only half 
more in proportion. He further offered with an 
increase of air-heating surface of not more than 
twice that shown in the boilers illustrated, and 
with less air, he will undertake to maintain at sea, 
with Scotch, Welsh, or American coal, an average 
rate of 224 indicated horse-power per square foot 
of fire grate with good triple-expansion engines, 
while the temperature of waste gases leavirg the 
air-heating tubes will be under 300 deg. Fahr., and 
the consumption of Cardiff coal, under these con- 
ditions of working, will not exceed 1.25 lb. per 
indicated horse-power per hour. 

He closed by citing several instances from 
actual trials, and paid the Americans the compli- 
ment of being freer from the trammels of con- 
servatism than his own countrymen. The close 
of the paper, which was quite long, was marked 
by expressions of approval, and the discussions 
were not extensive, due to the fact that the author 
had completely covered the ground, 


(Zo be continued.) 





AMERICAN NaTuRAL GAs.—Two natural gas wells have 
ee ereee recently near Ballston, in the State of New 
ork. 


_Spatpine Town Water Works.—Remarkable arte- 
sian opting yielding 1,872,000 gallons per day at a pres- 
sure of 16 lb. to the square inch have been tapped in the 
oolitic beds at Bourn, Lincolnshire, at a depth of 100 ft. 
from the surface, by means of an artesian tube well 13in. 
in diameter, fixed by Messrs. C. Isler and Co., engineers, 
London. The water is conveyed to the town by gravita- 
tion through — for a distance of ten miles. Droughts 
of past years have made no impression on the springs of 
this district, as several towns obtain their supply from 
the same source, and it is stated that these are the most 
powerful overflowing springs on record. 
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PULLMAN CARS AT CHICAGO. 


Tue train of Pullman cars which attracted so much 
attention in the Transportation Exhibits Building of 
the World’s Columbian Exposition, has certainly 
never been surpassed for beauty of finish and luxury 
of fitting. Probably the only other cars that can lay 
a claim to equality are the Wagner cars of the New 
York Central and Hudson River Railroad, also shown 
in the Transportation Building, Of course, neither of 
these splendid trains are intended for regular train 
service ; even the most extravagant American traveller 
would not demand such luxury as they offer, although 
there is not so much difference between them and the 
first-class cars of to-day as there is between the latter 
and the corresponding vehicles of twenty years ago. 
Figs. 1 and 2 (page 566) are a side view and plan of the 
dining car forming = of the exhibition train. It is 
more than 70 ft. long, though only about 30 ft. is 
utilised for dining accommodation for forty passengers, 
the rest being occupied by the kitchen, buffet, wine and 
other stores, lavatory, &c. As will be seen from the 
drawings, the car is provided with a vestibule coupling 
at each end, and as all the other cars forming the train 
are similarly fitted, there is a continuous covered pas- 
sage from end toend of the train. This arrangement 
is common to all first-class trains now running on 
United States railroads, although in the one exhibited 
the car next the tender is vestibuled to it, in order to 
stiffen the train and increase steadiness in running. 
The kitchen of a Pullman (or Wagner) car is a marvel 
of ingenuity. Within the narrow space of about 10 ft. 
by 6 ft., all the appliances for producing and serving 
an elaborate dinner have to be packed ; as may be 
imagined, not an inch of space is wasted, and meals as 
well cooked and served as in a first-class American 
hotel are produced as a matter of course. Fig. 3 (page 
567) is a cross-section through the dining-car, and Fig. 4 
is a section of a store cupboard, wine-bin, and ice boxes ; 
it need hardly be added that the table appointments as 
regards linen, crystal, and plate are in keeping with 
the other sumptuous appointments. Figs. 5 and 6 
are an outside view and a plan of one of the sleeping 
cars in the exhibition train, some idea of the internal 
fitting of which, in choice woods and fabrics, can be 
gathered from Figs. 7and8. Aswill be seen fromthe plan, 
there is accommodation in the main body of the car 
for twenty persons, the sleeping berths being in two 
storeys, the upper tier folding back during the day ; 
besides these berths, there is a state-room for two 
persons at each end of the car, and one drawing-room 
for three, making a total accommodation for twenty- 
seven passengers, a very small number, considering the 
great weight of the car. The general arrangement of 
this car corresponds very closely with that of the 
Standard type, although the fittings are much more 
sumptuous, This and the dining-car run on two six- 
wheeled trucks, detailed drawings of which we shall 
publish later. 








LOCOMOTIVES AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

On page 570 we give three more examples of locomo- 
tives shown at the Columbian Exposition by the 
Baldwin Locomotive Works of Philadelphia. Our 
previous examples will be found on pages 170, 238, 300, 
and 505 ante. 

Fig. 1 shows a tank switching locomotive for mill 
purposes, built for the Wellman Iron and Steel Com- 
pany. The gauge is 2 ft. 6 in., and the fuel bituminous 
coal. It has two coupled axles driven by a pair of 
cylinders 7 in, in diameter. The wheels are 26 in. in 
diameter, the wheel base 3 ft. 4in., and the total 
weight in working order 14,150 lb. Further parti- 
culars are given in the annexed Table. 

Fig. 2 shows a ‘‘ logging” locomotive of the ‘‘double- 
ender ” pattern, designed for standard gauge and wood 
fuel. The driving wheels are 44 in. in diameter, the 
leading wheels 26 in., and the trailing wheels 24 in. 
The rigid wheel base is 7 ft., and the length of the 
engine over all 31 ft. The cylinders are 14 in. in dia- 
meter by 24 in. stroke, and the total weight of the 
engine in working order 72,130 lb., of which 46,630 lb. 
are on the driving wheels. 

Fig. 3 isa compound passenger aud freight locomotive 
of 3 ft. 3gin.(metre) gauge. The high-pressure cylinders 
are 9 in. in diameter, and the low-pressure cylinders 
15 in. in diameter, both with a stroke of 20in. The 
total weight is 58,320 lb., of which 37,020 lb. are on 
the driving wheels. It is of the ‘‘ American ” type. 





Losses or SHips AT Sg#a.—A topic touched upon by 
Mr. Inglis in his presidential address to the Institution 
of Shipbuilders in Scotland, was the loss of cargo-carrying 
vessels. The maritime losses, other than those in the 
Navy, it was pointed out, made up last year a total of 
1008 vessels of 625,224 tons. The death rate was 34 per 
cent. according to numbers, and 2.8 per cent. according 
to tonnage. The percentage of steamers lost, according 
to tonnage, was 1.9, and of sailing ships 4.3 per cent. The 
average tonnage of steamers lost is about 1200, and of 


PARTICULARS OF BaLpwin LocomotT 


IVES AT THE COLUMBIAN EXposITION. 

















P Compound Pas- 
oa aw Dek Eeehe | Logging Locomotive. | senger and Freight 
. | Locomotive. 
, Weight and General Dimensions. 
Total weight of locomotive in working order (actual) se 14,150 Ib. 72,130 Ib. 58,320 Ib. 
eo in on driving wheels (actual)... aa aa és 14,150 ,, 46,630 ,, 37,020 ,, 
ys» Wheel base of locomotive . ee « ee ee 3 ft. 4 in. 7 ft. 21 ft. 3in. 
Distance between centre of front and back driving wheels. . ; aN ee | 8,25, 
es from centre of main driving wheels to centre of cylinders re 11 ft. 1 in. | 10 ,, 54, 
Length of main connecting-rod from centre to centre of journals 3454s ww 6,,11,, 
Transverse distance from centre to centre of cylinders. .. a 4 ft. 6,,9,, 5 25 
Cytinders, Valves, ce. | 
mn | > j 
Diameter of cylinders a ee “a es ee 7 in. 14 in. | { ae u = 
Sitokeotpitewa: <> .2ece!. oo VES ea Nt ee 12 ,, 4 ,, 20 in.” 
Horizontal thickness of piston over piston head and follower plate 8 ws 4},, 43, 
. - P - Cast-iron rings 
a] . aki Cast-iron rings sprung |Cast-iron rings sprung oi soli 
Kind of pistonpackiog =... wwe ne net OM Chit head into solid head = lean 
Diameter of piston-rod 1} in. 2} in. 2} in. 
Size of steam ports ee 4} in. by § in. 13 in. by 1} in. 15} in. by 1} in.) .. 

»» exhaust ports ae a «= Mie won Be Mm. wal 
Greatest travel of slide valves 3 in. 5 in. } 4} in. 
Outside lap of slide valves .. bs i» { rai at 
Inside - = “ ee Je 2 sls 9» None 5 
Lead of slide valves in full stroke. be aie ke i ts 1 be tog 
Throw of upper end of reverse lever from full gear forward to ful)! es + or 

gear backward, measured on the chord of the arc of its throw... | 26 in. 34 in. - 
Reversing gear ee ee oe ee ‘“ se ee P ee eo Screw pattern 
Sectional area of opening in each steam pipe connected with 
CN Sa cae ase Gs deg ae a ae ee 1} sq. in. 16 sq.\in. 12} sq. in. 
: Wheels, ce. 
Diameter of driving wheels outside of tyres .. or ws ‘he 26 in. 44 in. 49} in. 
; » truck wheels .. — .. “0 on a o| sik Front 26 in., back 24 in. 7 a 
Size of driving axle journals, diameter and length .. 4 3} in. by 6 in. 6 in. by 8 in. 64 in. by 7 in. 
~~ ae hie nae = AT A ee ll = , Pe A 4» Gn 
»» Maincrankpin journals .. .. .. 4. a. | fo 2- We 3h, «38h, 934 » § hz’ » 
: in. in dia. by 
» coupling-rod ” ee oe ee ee ‘ Raia 2 Sw 8 x { gg ey 3 in. in 
ia. by 3 in. 
Length of driving-springs, centre to centre of hargers asl 20 in. 3 ft. 2 in. } 2 ft. % in. 
er seen Boiler, 
escription of boiler.. aa ae = P ee Straight Straight Wagon tc 
Inside diameter of smallest boiler ring .. a Z o 238 9 43} = 454 in. - 
Material of barrel of boiler.. as a aa “a ee Steel Steel Steel 
Thickness of plates in barrel of boiler .. wa ae ys in, Sin. 7 ya in. and } in. 
"' utt jointed, with 
Kind of horizontal seams .. = _ <a = Double riveted f Lap seams, double i double covering 
| 1 riveted strips 
_ circumferential seams .. : ‘ Single riveted Single riveted Lap joint 
Material of tubes Be ve pe Pe > Ff : Iron, No. 13 W.G Iron, No. 13 W.G. Iron, No. 13 W.G. 
Number of ,, oe a we ee = ae - 46 117 140 
Diameter of tubes outside .. ne ae : 1} in, 2 in. 2 in. 
Distance between centres of tubes , 2% 2g ,, 2§ in. 
Length of tubes over tubeplates .. 6 ft. Of in. | 10 ft. 10} in. 10 ft. 10 in. 
aa firebox inside .. “ 20}3 in. 49,", in. 52,5 in. 
Width of firebox inside... e ee ve «s ee a4 254 5, | 343 ,, 275 ,, 
Depth of firebox from under side of crown-plate to bottom of f Front 554 in. 
WORE ca) tk kw fe aa a3 ty 7 504 55 \ Back 544 ,, 
Water spaces, sides, back, and front of firebox am es { “ a he y 8 in., 3in., and 4 in. |24 in., 2} in., & 34 ia, 
Material of outside shell of firebox Pe ae wa aa *"Steel | Steel Steel 
Thickness of plates of outside shell of firebox.. es ae ys in. gin. din. 
Material of inside of firebox os as as oe ee PF Steel Steel Steel 
Thickness of plates in sides, back-end, and crown of firebox ae 7; in. ys in., yy in., and 4 in.|,°, in., 7; in., & gin. 
Material of firebox tube-sheet a ‘as pe as na fs Steel Steel Steel 
EE smokebox tube-sheet .. ae “s Pr =? , os » 
Thickness of front and back tubeplates .. ae we oé fs gin. 4 in. } in, 
Crown plate is stayed with .. ee ee ee oe . . q-in. radial stays 1-in, radial stays Crown bars. 


Diameter and height of dome Pe ae oe ee 
Working steam pressure per square inch “s ee oe 


16 in. by 19 in. 23} in. by 31 in. 
130 Ib. 130 Ib. ~ 180 Ib. 
Plain bars and dead | Plain bars and dead | Plain bars and drop 


274 in. by 22 in. 





Kind of grate .. ee ee ee ta se ee oe 


Width of bars .. oe oe ee ea P oe . 
Width of openings between bars .. os ee a és 


7a! 


Grate surface .. P ee ee ee ar ee ee ‘ 
Heating surface in firebox .. oe ae ~ ~ ad : 

- » of tubes .. ee ee a ee oe ° 
Total heating surface o a a a es a a 


Kind of blast nozzle .. s e a * 
Diameter of blast nozzles (sizes provided) at 
Smallest inside diameter of smoke-stack 5 es ee 
Height from top of rails to top of smoke-stack os Se 


ee 


Smokebox ne és ee ae “a oa ia ee 
Tender. 
Weight of tender empty (actual) .. a ‘“ on ae os 
with fuel and water, full .. ee ee ° 


” ” 
Number of wheels under tender .. aa aa ee “ 
Diameter of tender wheels. . “a ae ws ? ae 
Size of journals of tender axles, diameter and length ea 
Total wheel base of tender.. ‘ia aa es Pa aa 
Distance from centre to centre of truck-wheels of tender .. 
Water capacity of tank (in gallons of 231 cubic inches) 
Fuel capacity .. as oe oe ee oe 
Engine and Tender.. 
Total length of engine overall .. ica oF da oe 
»» Wheel base of engine andtender .. oe <o oe ee 
» length of engine and tender overall .. +e ee ie 











late plates plate. 
in. jin. § in. 
3 ” § ” + ” 
3.81 sq. ft. 11.7 sq. ft. 10 sq. ft. 
188, Gs Cl 
Ai... 660, oe 
122.4 ,, ; "21 4 861 ,, 
Single Double. Double high. 
2 in. and 2} in. 2h in., 2} in., and 2} in.| 2}in., 2} in., & 2} in. 
7 in. | 14 in. 14 in. 
8 ft. 9 in. 14 ft. 5 in, . es — > 
With low exhaust and. xtended, with net- 
petticoat pipe | } { ps and deflecting 
«a 23,600 Ib. 
ee es 51,466 ,, 
oe on 8 
| ae 30 in. 
or | ee 8} in. by 6 in. 
. | «a 13 fe. 
oe. | o- 4 ” 
130 gallons 1000 gallons on boiler 2000 gallons 
“i 14 cords wood 5 tons 
15 ft. 3 in, 81 ft. 
ee ee 41 ft. 6 in, 
a ne 50 55 1445 





sailing ships 460, the latter figure being brought down b 

the large number of American, Norwegian, and Swedish 
coasters, which are peculiarly liable aston by stranding. 
The losses by burning, collision, or stranding are hardly a 
naval architect’s question ; but it is otherwise with ships 
abandoned at sea, foundering, or reported missing, and 
Mr. Inglis did not seem satisfied that in this category 48 
iron and steel vessels should be included—24 steamers and 
24 sailers, 10 of the latter, too, constructed on the Clyde. 
In the case of one steamer structural weakness was the 
cause of abandonment, and in that of a sailer deficient 
stability. The form of many modern ships is, in the 
opinion of some, influenced for evil by a curious basis 
of valuation—the calculation of the price according 
to the deadweight which the ship can carry as passengers. 
The President, indeed, seemed to recognise inability 











on the rt of some builders to resist the tempta- 
tion to lighten the structure and increase the fulness 
of the form so as to produce a large multiplier as cne of 
the factors in the price, with a reduction in the cost of 
building. ‘The vigilance of the registry societies,” he 
said, ‘‘is barely sufficient to cope with the ingenuity of 
builders stimulated by the fierce struggle for existence of 
our days, and the ideal state of things is not the defiance 
by the registries of any elusion of their codes of rules, but 
rather the co-operation of owner, builder, and surveyor 
for a common end.” He, however, believes that owners 
are now beginning to appreciate the fact that there is a 
limit to fulness when, however satisfactory the large 
stowage, the efhvient transporting of merchandise begins 
to be affected, and with the possible dimunition of profits 
may come a demand for a more ship-shape form. 
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LOCOMOTIVES AT THE WORLD'S COLUMBIAN EXPOSITION. 
CONSTRUCTED AT THE BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 
(For Description, see Page 569.) 





Fic. 1. Tank Switrcutnc Locomotive, 








Fic. 2. Loacina Locomorive. 








Fie. 3. Compounp PassENGER AND FReIcHt LocoMorTIvE. 
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PNEUMATIC GATE FOR RAILWAY CROSSING: WORLD’S COLUMBIAN 
COMPANY, CHICAGO, ILL, US.A. 





CONSTRUCTED BY THE BOGUE 
J 
JS 2 Pas 
Vi SZ 




















3 


io 





AND MILLS MANUFACTURING 
































EXPOSITION. 
































In a country in which express trains cro3s the 
streets of busy towns on the level without slackening 
speed, the necessity for some sure means of protecting 
vehicles and pedestrians from accident would seem to 
be most urgent, at least from an English point of 
view. In America the advantages of rapid and cheap 
railway transit are, however, so fully appreciated that 
the people are willing to run a certain amount of risk 
rather than harass the companies by requiring excessive 
and costly precautions to prevent people getting into 
needless danger. Had there been in London one-half 
of the accidents at level crossings which have occurred 
in Chicago this summer, such an outcry would have 
been raised as would have obliged the railways to 
spend enormous sums in providing bridges and sub- 
ways. Asan illustration of what is considered a suf- 
ficient barrier to keep back the traffic when a train is 
approaching, we illustrate on the present page the 
Mills air gate, which our readers may compare with 
the style of gates thought necessary here, even in 
quiet suburban roads. The gate is further interesting 
considered as a method of operating mechanism at a 
distance by means of compressed air. 

Two examples are presented in the figure, the 
upper having one bar only, and the lower two bars. 
Each of these bars is in two parts; a main coun- 
terweighted portion that overhangs the roadway, 
and a tail-piece, geared to the first, crossing the foot- 
path. When the line is free, and may be crossed with 
safety, these bars both assume a vertical attitude, but 
on the approach of a train they are put into the posi- 
tions shown. They are manipulated by a man in the 
elevated cabin, who is provided with an air pump, by 
aid of which he can accumulate pressure in a receiver. 
From this receiver pipes run to each standard or gate 
post, and by means of taps and valves the compressed 
air can be directed to and discharged from the bulbous 
‘* cylinder,” if we may use that term, on each. Ineach 
of these vessels is a flexible diaphragm of canvas 
and indiarubber, connected by a rod, passing through 
a stuffing-box, to a bellcrank lever. If compressed 
air be admitted to the left-hand side of the diaphragm 
(see Fig. 2) the piston-rod is pushed out, and 
the upper member of the bellcrank comes down. In 
so doing it rotates the small bellcrank above, which 
has a crankpin at its other end working in a slotted 
lever fixed to the spindle on which the bar turns. In 
moving along the slot the crankpin moves the bar 
through 90 deg. into the vertical position. It will be 
noticed that the bar is locked at each end of its travel, 
and that an attempt to manipulate it by direct pres- 
sure will fail, because the pressure exercised by the 
slotted arm on the crankpin passes through the pivot 
of the bellcrank. The tail bar is on a separate bell- 






































crank connected to the first by a link, and moving 
between fixed stops. Both the main and the tail bars 
rise and fall together. 

When two bars are employed to cover the width of 
the road (Fig. 1), they are geared together by a chain 
and rod, the latter passing through a pipe under the 
roadway. The lower bellcrank (that to which the 
piston-rod is connected) is coupled by a chain to a 
segmental pulley on a shaft which carries another and 
larger pulley, which is geared, as already stated, with 
a similar pulley on the opposit? side of the road. On 
the same pulley shaft is the crankpin to actuate the 
bars. Airis sent to the right-hand post to raise the 
bars, and to the left-hand post to depress them, there 
being separate pipes from the cabin to each. In the 
case shown in Fig. 2, air can be admitted to either side 
of the diaphragm at will. These gates are shown at 
the Columbian Exposition by the Bogue and Mills 
Manufacturing Company, of 218, La Salle-street, 
Chicago. 





OPEN-SIDE PLANERS AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Tue Detrick and Harvey Machine Company, Balti- 
more, Maryland, have an exhibit devoted to their new 
type of open-side planers. It comprises two of their 
standard machines, one to plane 36 in. by 36 in. by 
12 ft., weighing 20,400 lb., and the other a larger one 
to take in 48 in. by 48 in. by 16 ft,, this machine 
weighing about 45,000 lb. These planers, which are 
illustrated on page 559, have been in constant opera- 
tion since the opening of the Columbian Exposition, 
and have attracted a good deal of attention, the cut 
taken being so large for the size of the machine. 

The name ‘‘open-side” indicates an important 
feature embodied in this type of planer, in that it has 
but one post, this enabling it to be applied to a great 
variety of work. It is in no sense a ‘‘special” 
tool, as from the design it does the regular line 
of work of the two-post planer, and at the same 
time will take in castings that could not be planed 
on that form of machine. In order to obtain 
this open side for large work, the cross beam is 
supported entirely from one post. As will be seen 
from Fig. 1, the beam is a right-angle casting, having 
a long scraped bearing on the post equal to 14 times 
the overhang of the beam. his insures the beam 
against any vertical spring, and gives the side head a 
separate bearing on this casting, so that the wear due 
to the movement of the beam on the post does not 
affect the efficiency of theside head. To overcome the 
horizontal strain, the beam is supported across its 
entire width by a brace, which takes a bearing on the 





back of the post, to which it is rigidly bolted when 
the planer is in operation. This beam is of a very 
heavy construction, and we were unable to detect the 
least vibration at the end, even on very heavy cuts. 
The driving motion used is that known as the 
‘*Sellers spiral planer motion,” which for power, 
simplicity, durability, and smooth running qualities, is 
so familiar to engineers in the United States. As will 
be seen, the axis of the pulley shaft is parallel to the 
table. This permits the machine to be conveniently 
located, economising space and giving a better arrange- 
ment of shop room. Motion is imparted to the shaft 
from the countershaft above, and then to the angle shaft 
through a pair of cut bevel gears. This shaft crosses 
the bed diagonally, the thrust from the motion of the 
table being received against a step bearing, the friction 
being lessened by steel and bronze discs running on 
one another. The lesser thrust during the quick return 
motion, which is usually made four to one, is taken 
up by collars on the other side of the spiral pinion. 
On this shaft a spiral pinion is keyed, which 
gears into a rack bolted to the table, six teeth bein 
in contact at all times, giving a very smooth an 
uniform motion to the table. This pinion is, in fact, a 
short piece of a coarse screw. Being placed on the 
diagonal shaft, its action differs from that of the 
ordinary spurwheel, as it also does from that of a 
worm—that is to say, if the driving shaft were at 
right angles to the rack, the pinion would be the 
ordinary spur; but if it were inclined to it, say, 5 deg., 
the teeth of the pinion would be required to - 
slightly curved, onl would commence to drive at one 
side of the rack, shifting gradually to the other as it 
revolved. The same process takes place at any other 
angle, the sliding cross motion being more rapid the 
greater the angle from the perpendicular, until it 
reaches 90 deg., when it becomes a worm, and the 
teeth of the rack would then require to correspond with 
the angle of the thread. With the present arrangement, 
however, the teeth of the rack must be straight, but 
may be placed at any convenient angle to the line of 
the rack. Although the teeth of the latter are straight, 
and those of the pinion curved, the surface of contact 
and wear upon the rack is not limited to a small 
central portion of the teeth, but uniformly distributed 
over the whole width of the rack. In this particular 
case the teeth of the rack are placed at an angle of 
5 deg. to its line of motion, to counterbalance any 
tendency the pinion may have to move the table side- 
ways. - [he driving shaft revolves in long bearings at 
both ends of the spiral pinion ; these bearings are cast 
in the bed, lined with bronze, and connected by a 
trough surrounding the pinion. The oil placed upon 
them can escape only into this trough, and furnishes 
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lubricating material for the pinion or rack. The post, 
as before stated, takes a bearing on the bed equal 
to one and a half times the amount of the overhang 
of the beam, and being heavily proportioned, is amply 
strong to resist the strain. The beam is raised and 
lowered by power transmitted by a friction clutch, 
and then by a worm and wheel to a triple-thread 
screw acting on a bronze nut. The bed is of great 
depth, and its length is 14 times that of the table. 
The table is deep and rigid, with broad Y’s, and has 
planed T-slots and coned holes designed for the use of 
standard square head machine bolts. 

The machine will do all the work of an ordinary 
two-post planer, and in addition a great variety that 
would necessitate a much larger tool of the ordinary 
type. When engaged on a casting with a large over- 
hanging piece, the weight of the outside part is taken 
on a supplementary rolling table. 

Large photographs, one of which we reproduce in 
Fig. 2, are exhibited of a new open-side extension 
planer, designed to plane a greater width than the 
tools previously mentioned, and yet possess the advan- 
tages of the open side. This style differs from the 
standard machine in having a long beam, which is sup- 
ported at the end by an outside post on an extension 
bed. This post is adjustable to and from the platen, 
and may also be removed entirely if desired. The 
sliding beam is then run back in the housing so that 
the end will not project beyond the end of the brace, 
and the machine is then ready for open-side work. 

A new duplex planer is something promised in the 
near future, 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, October 30, 1893. 

Tue foundation is being laid for a revival of busi- 
ness and a moderate advance in prices by the accumu- 
lation of funds in banks, which in New York City 
now reach 50,000,000 dols. in excess of the legal re- 
quirements—the largest volume of idle money known 
ia that city for ten years. The disposition of the 
financial question at Washington this week is the 
second step in the way ofa general improvement ; but 
the season is too far advanced for the inauguration 
of many of the enterprises that have been put into 
shape on paper, and which it was intended to prose- 
cute. Building operations throughout the country 
are drawing to a close, but the winter operations con- 
fined to inside work will be of larger proportions than 
last year. No change has as a taken place in the 
iron trade ; prices continue weak, and demand scatter- 
ing. Consumers intend to make large purchases upon 
the first evidences of an advanciog market. This 
intention accouvts for the hardening tendency in 
billets and blooms, which showed itself this week in 
an apparent advance of 50c. in retail lots. It is quite 
probable, however, that large supplies of both crude 
and finished material can be had at quotations ruling 
for the past thirty days. Manufacturers and business 
men in all directions are, and will be, too anxious for 
orders to attempt to advance selling prices. The 
volume of business has not yet improved, but prepara- 
tions have been made which will doubtless result in an 
expansion of trade during the coming week, 





THE RECENT EARTHQUAKE. 
To THE Eprror or ENGINEERING. 

S1r,—Will you allow me to ask the help of your readers 
in obtaining materials for a memoir on the recent earth- 
_ felt in Wales and the West of England on Novem- 

r 2, 

My object in this memoir is to trace as accurately as 
possible the boundary of the area over which the shock 
was felt, or the accompanying sound heard, and to draw 
lines through all places at which the shock was of ap- 
proximately the same intensity. It would be of great 
service to know simply the names of as many places as 
possible where the shock was felt, or the accompanying 
sound heard. Still more useful would it be to have 
answers to any of the questions printed below, especially 
to those numbered 2, 3, 5, and 6. I shall be most glad 
and thankful to receive accounts from any places what- 
ever, and I may add that no exact account, however 
scanty the information given, can fail to possess some 
value or to help in throwing light on the nature and 
origin of the shock, 

1, Name of the place where the earthquake was 
observed. 

2. Time at which it was felt, if possible to the nearest 
minute. 

3. Nature of the shock: (a) Were ‘two distinct shocks 
felt, separated by an interval of a ‘ew seconds? (b) Ifso, 
which was the stronger? (c) What was the duration of 
each, and of the interval between them ? 

4. How many seconds did the shock last, not including 
the accompanying sound ? 

5. Was the shock strong enough (a) to make doors, 
windows, fire-irons, crockery, &c., rattle; (b) to cause 
the chair, &c., on which the observer was resting to be 
perceptibly raised or moved; (c) to make chandeliers, 
pictures, &c., swing, or to stop clocks ? 

6. (a2) Was the shock accompanied by any unusual 
rumbling sound; and, if so, what did it resemble? (5) 
Did the beginning of the sound precede, coincide with, 
or follow the beginning of the shock, and by how many 





seconds? (c) Did the end of the sound precede, coincide 
with, or follow the end of the shock, and by how many 
seconds ? 
Yours obediently, 
CHARLES DAVISON. 
373, Gillott-road, Birmingham, November 6, 1893. 





BALL BEARINGS FOR THRUST BLOCKS. 
To THE Evitor or ENGINEERING. 

Srr,—I have followed the advice given me by Mr. 
Tyler, and, having carefully read his letter again, am unable 
to see that Iam very unjust tohim. Point by point he 
states requirements which can only be fulfilled in com- 
paratively small bearings, and sums up the matter in the 
very sensible conclusion that the ‘‘ball bearing is most 
suitable for high speeds and light loads.” This conclu- 
sion has been already reached by the advocates of other 
forms of bearings. If Mr. Tyler did not ‘‘ disclaim ” the 
suitability of his bearing for heavy pressures, perhaps he 
will allow me to say that he damned it with faint praise. I 
am quite at one with Mr. Tyler in deprecating the mere 
theorising of the inexperienced, and thank him for the 
excellent phrase, although, doubtless, a little accurate 
theory is often very useful in protecting the inexperienced 
from grave blunders. Mr. Tyler thinks it safe to assume 
—to use his own words—that ‘‘ what answers on a small 
scale must also answer upon a large scale, provided the 
proper proportion of parts is observed.” I once read such 
a statement in an antiquated text-book, the name of 
which I forget, but certainly the assumption is contrary 
to the experience of all practical designers of machinery. 

Were it true, we should only need a standard drawing 
and a set of scales. 

But let us test Mr. Tyler’s theory by his own experi- 
ence with a ye light class of machinery, as stated by 
himself. He tells us in his previous letter that it is 
advisable to make the balls of a diameter equal to that of 
the shaft. 

To take a concrete instance, the s.s, Teutonic has two 
thrust shafts, each 21 in. in diameter. It does not re- 
quire much imagination to picture the result of such 
pieces of artillery as Mr. Tyler's bearings coming adrift 
In @ seaway. 

For the purpose of the reductio ad absurdum, I have 
taken a large shaft, but the argument is, of course, quite 
as forcible if applied to any ordinary cargo ship. 

The fact that the line of thrust through the balls forms 
an angle of, say, 45 deg. with the shaft, is one of its worst 
features, as it would become, under axial pressure, an 
immense wedge exerting a radial bursting stress on the 
block equal to the thrust on the shaft, and a thrust through 
the balls 1.4 times greater, as a very little theory will 
show. I had no intention of depreciating the researches 
of cycle-makers, but protested against using their results 
to solve problems of an entirely different nature, both 
theoretically and practically. 

Yours faithfully, 
W. OC. Carter. 

Mansion House-chambers, E.C., November 6, 1893. 





To THE Eprtor oF ENGINEERING. 

Srr,—Your correspondent Mr. W. C. Carter will 
surely pardon me if I totally disagree with him in his 
assumptions, both as to the unsuitability of balls for 
heavy pressures, and as to the little value to be attached 
to the researches of cycle-makers. 

In the course of my own experience as a cycle-maker, I 
have learnt so much that—absurd as this statement may 
seem to the average engineer who has not had this ex- 
perience—I firmly believe that a time will come when a 
plain or ordinary cone bearings will be considered as much 
out of date on the axle of an engine or the shaft of a 
steamer, as they now are on a bicycle. Few people realise 
that a bicycle bearing is frequently subjected to a pressure 
of 600 lb. ; the happy-go-lucky way in which many cycle 
bearings are made certainly exemplifies the correctness 
of a saying of the late Mr. Starley that ‘‘a ball bearing 
was a good excuse for a bad fit,” but the incontestable 
superiority of even a badly-made ball bearing over a well- 
made — bearing in so many circumstances only proves 
that the principle of the angles of the bearing surfaces 
and the proportion of the diameter of the balls to that of 
the axle deserve to be scientifically and practically 
investigated by competent engineers. I certainly believe 
that the experience we have had on cycles goes to show 
that roller bearings, and mongrel bearings of balls and 
rollers, or balls or rollers with separating devices, should 
be discarded. It is impossible for me to give all the 
results of the investigations that I myself and others 
have made, but I may briefly mention that at the Beeston 
works of Messrs. Humber and Co., Limited, a heavy 
milling machine is in use now which has been running 
some ten years with ball-bearing thrust blocks. Mr. 
Alfred Herbert, of Coventry, has been fitting not only 
his sensitive drills, but milling machines and capstan 
lathes, with these thrust blocks, and no one can appre- 
ciate the enormous value of this improvement on the 
latter class of tool, where there is so much end thrust, 
who has not tried it. 

I can assure Mr. F. Edwards, R.N., that he is utterly 
mistaken in his assumption that the plan illustrated by 
Mr. C. H. Wingfield is impractical, inasmuch as I myself 
have made some thousands of bearings on this eyo 
where end thrust had to be considered most. Not only 
have I used it on the steering posts of velocipedes, but in 
drills and machine tools. At the Coventry works of 
Messrs. Humber and Co. there are at work at this very 
moment in a corner drive two vertical pulleys carry- 
ing a belt weighing 2cwt., and transmitting quite 40 
horse-power; the strain on these pulleys was a 
giving trouble through firing till ball ings of the ordi- 
nary male and female cone pattern were substituted ; un- 





fortunately, the balls were too sma!l, and the surfaces 
soon wore away. I finally resorted to substituting the 
V-grooves, pitched so as to allow of the differential speed 
on the sides of the balls, causing them to roll perfectly 
(not epin like a billiard ball with twist on), and in spite 
of the size, # in., being, in my opinion, inadequate to the 
weight, this arrangement has worked exceptionally well. 

essrs. H. Ward and Co., Tudor Works, Ladywood- 
road, Birmingham, cut all their thrust blocks for drills 
and capstan lathes on the same scheme, and with most 
satisfactory results. The only objection I have to one of 
the diagrams reproduced by Mr. Wingfield is the double 
series of balls. I am afraid he would find it impossible 
to turn the four grooves with such precision that both 
rows of balls would bear the weight evenly. 

For the benefit of those readers who may wish to experi- 
ment in this direction, I beg to inclose a drawing illus- 
trating the simplest method of setting out the required 
inclination of the sides of the grooves to the axis of rota- 
tion. 





Having determined on the diameter of the balls and of 
the width of the bearing, draw a circle about the common 
centre of motion, and passing through the centres of two 
balls on opposite sides of the groove as shown. From the 
points of intersection of this circle with the axis of rota- 
tion of the shaft, draw lines tangential to the circum- 
ferences of the balls; these lines will form V-grooves 
with sides at an angle of 90 deg. to one another, and so 
pitched as to produce the conical roller effect described 
by Mr. Wingfield. 

With regard to the size of the balls, I have found that 
it is unadvisable to have fewer than nine or more than 
twenty in a row, the best results being obtained with from 
eleven to fifteen; the diameter of the shaft or spindle will 
then easily determine the diameter of the balls. 

Yours faithfully, 
P. L. Renovr, B.A. 

26, York-road, Edgbaston, Birmingham. 





THE LOSS OF H.M.S. ‘‘ VICTORIA.” 
To THE Epitor oF ENGINEERING. 

Sir,—My reply to Mr. McGlasson is contained in the 
Admiralty Minutes appearing simultaneously with his 
letter. In the light of such a statement I cannot help 
but think his criticism becomes valueless. 

Any further comment of mine is rendered needless in 
the presence of those Minutes, which succeeded my letter 
by a week, and fully contirmed what was asserted. 

I said the stability question could not be quoted in 
explanation, which is borne out by Clause 8 in the 
Report, where it says, ‘‘the provision made was unele 
for all requirements, 5 ft. being the metacentric height, 
344 deg. maximum stability, with a total range of 
674 deg.” The Indiana class, and the Iowa of the 
American Navy, have 3 ft. 9 in. against 5 ft., being just 
25 per less, as stated. 

My letter said ‘‘that the unfortunate occurrence can 
have no effect on future designs,” to which Mr. McGlasson 
demurs. If he will, however, carefully peruse the Minutes, 
it will be found that this is entirely proven. The only 
effect on subsequent practice seems to be as per Clause 6 
of Mr. White’s report (which does not affect the design at 
all), where it states. ‘‘that the ports in the turret and 
upper deck batteries should have been closed,” which I 
presume the naval architect is not called upon to do. 

It may be further remarked, referring to Clause 5 of 
the same Report, which must carry far greater weight 
than anything I can say, that ‘‘even when co seriously 
injured (i.¢e., with the watertight doors and scuttles open, 
which should have been closed, and many compartments 
filled), had these upper ports been closed the Victoria 
would not have capsized.” That these doors can be 
closed, and ought to be closed, without materially affecting 
the working of the ship, is evidenced by the Admiralty 
order now being issued. 

This nullifies Mr. McGlasson’s comments on my state- 
ment ‘‘that the vessel would have survived.” 

The fact appears to be that the sinking of the Victoria 
did not follow from the compartments forward being open 
to the sea at all, but that the loss of stability, and con- 
sequent disaster, resulted principally from the omission 
of closing openings in the upper structure which were 
readily accessible. These are manipulated against time, 
and is presumably part of the service drill. It must 
then be perfectly evident that ‘‘Trireme’s” remarks on 
this ground have no point. 

That the intention of the design was to make the auper- 
structure watertight, and thus retain stability, is evi- 
denced by watertight doors wns} deat to all openings, 
and if those who manipulate the vessel will not utilise 
the means ready at hand, surely this is no reflection on 
the naval architect. 

I have no wish to enter here into a discussion as to the 
desirability or otherwise of retaining battleships in the 
service, as this matter has already been effectively dealt 
with elsewhere by the greatest authority on naval con- 
struction in this country. But perhaps it might be well 
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to point out that the introduction of smaller fast cruisers 
may not be the unmixed blessing claimed. The stability 
of these smaller craft is proportionately less than that of 
the battleships, and with the same relative amount of 
damage would probably succumb just as quickly as the 
Terribles, which Mr. McGlasson says ‘‘ cannot be made 
invulnerable.” May I venture to ask, Can the smaller 
ships be made so? I fancy, when the matter is looked 
into more closely, the difficulties may be found greater 
than those which obtain in the larger vessels. 

The policy which excludes the Terribles in favour 
of any other type, not even omitting the swift cruisers 
armed with rapid fire and other guns, will require careful 
consideration before adoption on scientific grounds alone ; 
whilst, at the same time, so long as great foreign 
powers continue building such structures with the heaviest 
ordnance procurable, accepting the risks, necessarily one 
of the principal factors of actual warfare, so must the 
British Navy. This may probably be one of the reasons 
that shape the policy of the Admiralty Board. If Mr. 
McGlasson chooses to wait until the millennium, he might, 
perhaps, witness the laying of the keel of ‘‘ the E vom ship 
Arbitration,” but in the unhappy meantime I fear the 
necessity of war vessels obtains. 

Tomy mind another kind of inquiry than that just dis- 
cussed is the efficiency of the naval service itself. 

The method of training and promotion might with ad- 
vantage be reconsidered. Again, the dissemination of in- 
formation among the officers of the fleet should be insisted 
on. In this, as in many other respects, the example of 
the American service might with advantage be investi- 
gated. Its system of training is such that the best results 
are obtained from the material available. 

Yours, &e., 
J. J. O'NEILL. 

Sunderland, November 6, 1893. 





RAILWAY TRAVELLING. 
To THE Epitor or ENGINEERING. 

S1r,—Your correspondent ‘‘ J. T. B.” is alarmed at the 
decision of the Court of Appeal in the recent compensation 
case, where a solicitor’s clerk recovered damages from a 
railway company on account of injuries received from 
the open door of a starting guard’s compartment. He 
apprehends that, in view of that decision, the railway 
companies will be compelled to make the train wait till 
the guard has entered and shut his door before a start 
can be effected. If he were correct in that assumption, 
there would a be a vast amount of time wasted every 
day amongst all our trains, but the difficulty is easily 
avoided. On some guards’ vans the doors open inwards, 
and with vans so arranged the possibility of such au 
accident is not to be thought of. The only possible result 
of this decision will be to cause all vans to be so fitted. 
We need not burn down the house to get roast pork. 

Yours, &e., 
November 3, 1893. B. W. GINSBURG. 
To THE Eprror or ENGINEERING. 

Sir,—There is a point in the letter of “J. T. B.” on 
the recent curious decision of the Court of Appeal, in 
your last issue, which I think is worthy of notice. | 
** J. T. B.” says that ‘‘the decision, logically taken to its | 
ending, prohibits trains being started until the guard has 
entered his compartment and closed the door.” 

I would point out that there are many passenger brake 
vans running in this country which have dar doors made 
to open inwards ; with these, such accidents as the case in 
point, would be impossible. 

Yours faithfully, 
RS. 





ESTIMATING THE MEAN EFFECTIVE 
PRESSURE IN PROPOSED STEAM EN- 
GINES. 

To THE Epiror oF ENGINEERING. 

Srr,—A correspondent has called my attention to the 
fact that my description does not agree with the figures 
on page 482. 

It will be found quite correct if the following words are 
added after ‘‘ that if” in line 4 of the second column: 
‘* the rule is written : 


m. €. p= {pu + = log. E,. € is 6 


an6? i. 
Yours faithfully, 


C. H. WINGFIELD. 
November 8, 1893. 








CELLULAR KITES. 
To THE Eprror OF ENGINEERING. 
Sir,—Mr. Lawrence Hargrave’s letter and illustrations 
of the above, appearing in your issue of the 27th ult., 
have greatly interested me, as a devotee to mechanical 


the eminent value of at least two notable features claimed 
for the cellular kite system—viz., wide limits for the dis- 
tribution of weights, and perfect stability. ny 

Now the attainment of anything like perfect stability 
in an avitor has hitherto been at least as great a difficulty 
as the light motor, probably greater (as I have found it, 
at any rate), and a flying machine in which there is prac- 
tically no range for the shifting of the movable load 
during flight, without capsizing the thing—even though it 
flew—would not, apparently, be of much use; a very 
tricky and uncertain vehicle at the best. So, if Mr. 
Hargrave has settled the knotty point (or even reduced 
its knottiness) of keeping the air craft on an even keel 
under trying conditions, he has certainly done much to 
help this thing along. 

I, for one, shall feel much pleasure in a myself of 
Mr. Hargrave’s bequest, by making trial of his cellular 
kites as auxiliary steadying and sustaining surfaces to a 
flying model, and thank him much for the permission. 

Tam, Sir, yours faithfully, 
SIDNEY i. HOLLANDS. 

Old Charlton, Kent, November 7, 1893. 





CONCRETE: ITS HUMOROUS SIDE. 
To THE EprTor or ENGINEERING, 

Sir,—It appears surprising to the majority that from 
the prosaic, platonic solidity of concrete there can be 
abstracted humour ; but Mr. S. Bloggs colours his picture 
dimly rather than in its merited war plumes, 

Those who, in their professional practice, are without 
the limits of the contamination of this dreadful malady, 
are able to appreciate its humorous side to the extent 
deserved. 

The most elementary cases of this concrete disease are 
declared dangerous, but the worst forms and stages are 
admittedly incurable. 

You, sir, have probably attended meetings of the 
Civil Engineers when the talismanic word ‘‘ concrete” 
has been echoed within the walls, and you will know well 
that this is the sign of defiant challenge which is imme- 
diately and unconditionally accepted, and amid the 
tumult of many dissentient voices it is re-echoed back and 
back again. 

All have taken the concrete malady, and individually, 
with the professed aim of enlightening their erring 
brethren, each endeavours to catch the chairman’s eye. 

Mr. Jones is called upon, and he rises begging to call 
the attention chiefly of the younger members of the pro- 
fession to an excellent graphic method of showing the 
constituent parts, say, of 3 to 1 concrete. 

By the aid of blackboard and chalk, and with the dia- 
gram of a quartered square, one section of which he care- 
fully whitens, he shows clearly and unmistakably that 
that one section represents one-fourth of the square—a 
statement received with the profoundest regard and a 
solemnity becoming the gravity of the point at issue— 
this, he remarks, may represent the one part cement to 
three parts of other material. 

Mr. Smith succeeds, and ventures to disagree with the 
author as to the number of meshes per square inch neces- 
sary for fine-ground cement; he has found during an 
extensive practice that 2501 meshes are essential, and 


| the formula advising only 2500 is the gravest error that 


blackens the otherwise virgin page of the history of 
engineering. 

r. Brown then rises, and gives it as his decided opinion 
that, after a life’s acquaintance with the question, he is 
convinced that the inclination of the tipping plank should 
in no case be other than 15 deg. with the horizon; the 
diameter and number of revolutions of the barrow wheel 
are more open questions, and may be altered to suit 
locality at the discretion of the engineer in charge. He 
urges caution in the selection of the man wheeling the 
barrow, and in the absence of figures from the author, he 
begs to submit a table relative to this important point. 

But it is also outside the hall in Westminster in which 
this question of vital import first saw the light of keen 
contention, that this omnipresent question sometimes 
crops up. It was once my misfortune to pass an evening 
with friends, one of whom was sufficiently unscrupulous 
to suggest that concrete was all one and the same thing. 
He was a man unbiassed, unprejudiced, and little in- 
terested, but his statement was barely born before the 
keen eye of one of the minions of the concrete contingent 
had marked him for its dearest own, and that unfor- 
tunate victim rues to this day the unlucky hour when bis 
passing allusion to this necessary evil had such a pre- 
judicial effect on the hitherto stainless character of his 
moral purity. 

I am, Sir, yours obediently, 


Bioces THE SECOND, 
November 1, 1893. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 





flight. 


MIDDLESBROUGH, Wednesday. 


He has thus, I think, undoubtedly contributed some; The Cleveland Iron Market.—Yesterday there was a 
valuable (because practical) and distinctly original matter | fairly numerous attendance on ‘Change here, but the 
to experimental aeronautics; moreover, he has well! market was in a very depressed state, and little business 
earned the gratitude of other workers in that wide though | was transacted. Buyers were very backward, and would 


thinly-peopled field, by most generously placing his ex- 
p2rience and practical results at their service, freely and 
Snecatiiiinenih 3 

thereby, the other bird being the retiring plagiarist. 

I should be pleased to learn from Mr. Hargrave whether | 
he has used his cellular kites at all in conjunction with , 
his ingeniously designed flying models. 

_ My little experience—about twelve years’ experiment- 
ing with various types of model avitor and aerial motor, 
with many encouraging results—enables me to recognise 


only purchase in small lots for immediate delivery. 
Several producers held out for 34s. 6d. for prompt f.o.b. 


happily killing two birds with one stone | delivery of No. 3 g.m.b. Cleveland pig iron, but mer- 


chants as a rule were willing to dispose of the ruling 
— at 34s. 44d., and a few parcels changed hands at 
this price. One or two buyers endeavoured to obtain 
No. 3 at 34s. 3d., and were not inclined to offer more. 
There were no quotations for forward delivery. The lower 
qualities of pig were fairly steady, and were reported rather 
scarce. No. 4 foundry was put at 33s. 6d., and grey forge 


at 32s. 6d., both for prompt delivery. Middlesbrough 
warrants were weak and quiet at 34s. 3d. cash buyers. 
Local hematite pig iron was said to be a shade easier, 
mixed numbers being put at 43s. for early delivery, but 
some firms were not disposed to accept less than 433, 3d. 
Spanish ore was quietish. Between 12s 3d. ard 12s. 6d. 
was mentioned for rubio. To-day affairs were very 
quiet, but what slight change there was in the market 
was not for the worse. Prices were, if anything, a 
shade firmer, but they were really not quotably altered. 
Middlesbrough warrants advanced to 34s. 4d. cash 
buyers, and this was about the only change. Almost 
| sn ia spoke most discouragingly of the early 
uture. 


The Make and Disposal of Cleveland Pig Iron.—The 
ironmasters’ returns for October, issued a day or two ago, 
show the make of Cleveland pig iron to have been 116,099 
tons, or 2781 tons more than the make of the previous 
month, the total for September being 113,318 tons. The 
make of other kinds, including hematite, spiegel, and 
basic pig iron, was 113,826 tons, or a decrease of 3164 tons 
as compared with the previous month. The total make 
of all kinds was 229,925 tons, against 230,38 tons for 
September, being a decrease of 383 tons. The make of 
Cleveland pig in October, 1892, was 1700 tons more than 
last month, and hematite, spiegel, and basic pig were also 
5500 tons more. There were then 94 furnaces in blast, 
compared with 85 at present. This is four furnaces less 
than in September last. Makers’ stocks and stores 
amounted to 93,528 tons, as compared with 106,962 tons 
in September last, showing a decrease of 13,434 tons. 
The quantity of pig iron in public stores was 1215 tons, 
compared with 2065 tons last month; and in Connal’s 
stores 88,077 tons, the total quantity in makers’ 
stocks and public stores being 182,820 tons. Turnaces 
were damped down at Bolckow, Vaughan, and Co.’s 
works at Lackenby, at Clay-lane, at Sir B. Samuelson 
oe ta Newport Works, and at the Consett Iron 

orks. 


Manufactured Iron and Stcel.—There is no ground for 
hope of early improvement in these two important in- 
dustries. Several establishments are only partially em- 
ployed, and one or two firms may close their works very 
shortly. Competition is very keen, and new orders are 
most difficult toobtain. One or two small contracts have 
recently been entered into at prices which must leave ex- 
ceedingly small, if any, profit, just in order to keep works 
going. The following prices are generally mentioned, 
but business might be done at less: Iron ship-plates, 
4l. 13s. 9d. ; iron ship-angles, 4/. 12s. 6d. ; steel ship-plates, 
5l. ; and steel ship-angles, 4/. 153.—all less the customary 
24 per cent. discount for cash. Heavy sections of steel 
rails are 3/. 12s. 6d. net at works, 


The Fuel Trade.—Fuel is dear. On Newcastle Ex- 
change 14s. has been paid for best Northumbrian steam 
coal f.o.b., and several sellers ask more. Blastfurnace 
coke is becoming rather scarce, as little is being produced, 
and here it is generally quoted 13s. for delivery at Cleve- 
land works, 


c 





Frencu Fisuprates —The Steel Works Company of 
France has just obtained an order for 60 tons of steel fish- 
plates for the French State Railways. The contract was 
taken at 7/. 8s. per ton. 





Gun TriAts or H.M.S. “ Reso.ution.”—The first- 
class battleship Resolution, which was builtand engined by 
Messrs. Palmer and Co., Jarrow-on-Tyne, after testing her 
above-water torpedo gear on the previous day, got under 
way on Wednesday, the 1st inst., from Spithead for the 
trial of her main and auxiliary gun mountings, As soon 
as a clear offing was obtained outside the Nab Lightship, 
the testing of her machine and 6-pounder and 3-pounder 
quick- firing guns, which are distributed on the military 
tops and superstructure, was begun. Everything passed 
over in the most satisfactory manner. In fact, it may be 
observed that the armament, mountings, and hydraulic 
system on board the Resolution are precisely the same as 
in the Royal Sovereign and Ramillies (see page 241 ante), 
and that the testing, though necesrary ond expedient as 
a precaution, was practically a mere matter of routine. 
Two rounds were subsequently fired from the 6-in. quick- 
firing guns on the broadside on the main and upper decks 
with charges of 13 lb. 4.0z. of cordite. The flash of the 
explosion was dazzling, and the report sharp and ear- 
splitting. There was, however, little or no smoke, so that 
the travel of the 100-ib. projectile could be followed with 
ease. When fired horizontally there was no ricochet, but 
when discharged with 11 deg. of elevation there were 
several grazes up tothe horizon. The recoil in each case 
was about 13fin. In every instance after recoil the spiral 
springs above the gun brought it back to the firing posi- 
tion. The testing of the hydraulic mountings for the 
67-ton guns in the barbettes was next undertaken. The 
full charge consisted of 630 lb. of 8S.B.C. powder, and the 
reduced or three-quarter charge of 472} 1b., while the pro- 
jectile weighed 1250 lb. The second round from the right 
gun in the fore barbette and the second round from the 
left gun in the after barbette were fired with extreme ele- 
vation (13 deg.), for the purpose of ascertaining the 
maximum recoil. In each instance the recoil was 4 ft. 4 in. 
The first and second rounds from each gun in both bar- 
bettes were fired independently, and the third simulta- 
taneously, the heel of the ship with both guns run out 
on the beam being about a foot. The trials proved emi- 
nently successful. The Resolution afterwards tested her 
two under-water torpedo tubes in Stokes Bay under full 
speed. The bar was pushed out with a pneumatic pres- 
sure of 80 Ib., and the torpedo shot from the ship with a 
pressure of 391lb. When completed, the Resoluticn will 








relieve the Howe in the Chanrel Squadron. 
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THE SINKING OF THE “ VIOTORIA.” 

In our last issue we made reference to the report 
on the loss of H.M.S. Victoria, which had then 
just been issued. We dealt more particularly 
with the Minute of the Board of Admiralty, leaving 
the more important part of this official publication, 
that consisting of the report of the Director of 
Naval Construction, until a closer examination of 
its contents could be made, This report we now 
propose to consider, and on pages 574 and 579 we 
reproduce some of the illustrations which accom- 
pany it, in order that a very fair idea may be 
formed of the arrangement of the ship forward, 
and of the effect of the blow delivered by the 
Camperdown’s ram. 

The first and most important issue hanging 
upen the results of this mishap is, what is the 
condition of other battleships of the Royal Navy 
with regard to liability to sink ; and here we may 
at once say, from general knowledge, that the 
Victoria is as well designed as other vessels of her 
class in regard to subdivision, so that what is true 
of the Victoria is broadly true of other ships. 

In dealing with this question, it will be necessary 
to keep in view the distinction that must be drawn 
between damage to the ship that would result from 
gun-fire, and that from the blow of ram or tor- 
pedo. Ifthe Victoria had only been injured above 
the armoured deck, she would probably have been 
afloat now, but the blow being what it was, no prac- 
ticable amount of “‘armoured end” would have saved 
her. A glance at the section, Fig. 7, page 574, will 
well illustrate this. It may be that a thick armour 
belt would have done much to stop the penetration 
of the whole of the Camperdown’s stem (although 
the horizontal armoured deck isa better disposition 
of material for the purpose), but we do not 
anticipate that any one advocates armouring ships’ 
sides so far below water line as the depth of the sub- 
mersion of a battleship’s spur. Even if che pene- 
tration had been far less, the hole would have been 
amply large to admit all the water required for the 
fatal work. 











In reference to the question of gun-fire, it may 
be well to point out—for fear of being mis- 
understood—that the water ‘‘ line” of a ship at 
sea, especially when steaming at speed, is no de- 
fined straight line. Owing to the motion of the 
waves, the heeling of the vessel when turning, 
the disturbance of water level due to the pro- 
gress of the ship, and to other causes, the area of 
the ship’s side alternately immersed and exposed 
is of considerable size, and the chances of gun 
wounds resembling, to this extent, a ram blow 
must be considered. 

In the design of battleships of the class now under 
consideration, the ends above the protective deck 
are frankly given up to destruction, if the enemy 
elect to turn his gun-fire on to them. It is claimed 
that their flooding would not destroy the flotation 
or stability of the ship. She would naturally 
sink deeper in the water, but the armoured 
central part, and the ends below the armoured deck, 
would afford the required displacement. This, of 
course, is a matter of ordinary calculation to any 
naval architect having access to the drawings of the 
ship, and the constructive department claims 
that these calculations have been made, and that 
they result in the vindication of the design. Con- 
structors’ calculations are, however, one thing, and 
the conditions of wind and waves, or shot and shell, 
are another. Certainly a battleship, of the type 
ruling in the British Navy, with her ends above the 
armoured deck flooded, would be a very uncom- 
fortable vessel to be on board in even a moderately 
rough sea. Comfort, however, is not a feature 
much to be considered during a naval engagement, 
and the question for the designer is whether 
the end upper works are most likely to draw 
the gun-fire, or whether the enemy will not be 
more likely to attack the midship citadel, where 
the men are situated, and where are the guns 
by which destruction is dealt. 

The illustrations we give show very clearly the 
locality and extent of the damage sustained by the 
Victoria, as far as the details are known or can be 
fairly surmised from the evidence of witnesses, or 
can be deduced from the condition of the Camper- 
down’s bows after the collision. The penetration was 
probably 54 ft. to 6 ft. for the vertical portion of the 
stem. Theextreme pointorspurof the Camperdown’s 
ram bow projects about 7 ft. before the upright part, 
and this spur pierced the thin plating below the 
protective deck, which ‘‘it was designed to do,” as 
the report pertinently adds. Notwithstanding the 
form of the athwartship section of the Victoria 
at the part rammed, as shown in Fig. 7, the 
spur of the Camperdown was driven about 9 ft. 
within the side plating at a depth of 12 ft. 
below water. It is further pointed out in 
the report that the Victoria was moving directly 
across the bowsof the Camperdown at a speed of 
5 or 6 knots, and that the bottom must have been 
torn open for some distance abaft the first breach, 
if the forward motion of the former ship, compared 
to the latter, had continued. What actually hap- 
pened was that the Camperdown’s bow was vir- 
tually locked in the protective deck of the Victoria, 
so that the relative forward movement of the latter 
ship was practically destroyed—at the expense, it 
may be added, of the Camperdown, which thus had 
her bow wrenched across. 

In regard to the important question of water- 
tight doors—upon which the value of subdivision 
depends, for unpierced bulkheads are practically 
impossible—we last week quoted a sentence from 
the Board’s Minute, which is so important that it 
should be repeated. Speaking of the Victoria, 
their Lordships say : ‘‘ According to established 
practice of the Admiralty in all classes of ships, the 
number of watertight doors is made as small as 
possible consistently with the essential conditions 
for working and fighting the ship.” It will be 
noticed that the blow was struck almost on an 
important bulkhead, and Mr. White points out 
that a number of the watertight doors in 
the neighbourhood of the point of collision 
were open, and could not subsequently be closed ; 
and, further, ‘‘the shock of the collision no 
doubt destroyed the absolute water-tightness of 
some of the partitions adjacent to the place where 
the blow was struck, so allowing water to pass 
through the interstices.” This is a very candid 
expression of opinion on the part of the Director of 
Naval Construction, and it may here be said 
generally that Mr. White’s report, as will be seen 
by our extracts, is characterised by an impartiality 
and absence of bias not always displayed by official 
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documents destined for public perusal. In the 
case of the Victoria collision, a large weight of 
water found its way in a very short time into the 
interior, and passed for a considerable distance 
fore and aft. A very great depression of the bow 
was observed within three or four minutes of the 
collision. 

Mr. White considera the cause of failure to close 
the doors, hatches, &c., is to be found in the very 
short time before the collision that orders were 
given to make the attempt. Mr. White does not 
attribute this failure to any shortcomings on the 
part of the officers or crew of the ship, he would be 
travelling outside his sphere were he to do so, but 
he quotes the statement of Captain Bourke that, 
under ordinary conditions of drill, three minutes 
were required to close the doors, &c. From the 
evidence, it appeared that the order to close the 
doors was given about one minute before the 
collision ; so the doors evidently were not closed 
to any large extent. The result of this is clearly 
shown in the illustrations we publish, where the 
large spaces undoubtedly flooded are evidently 
more than sufficient to account for the loss of the 
vessel, 

Like Mr. White, we are not concerned to in- 
quire whether there was any laxity on the part of 
the officers of the Victoria. Such an accident as 
this during peace time, sad and serious as it is, is 
altogether dwarfed in importance by the serious- 
ness that would follow such a disaster during 
battle. The vital question, therefore, is, What 
is the vulnerability of our warships during 
actual fighting? It is evident that if all, or 
nearly all, the watertight doors shown are necessary 
for fighting the ship, subdivision as practised 
is little good as an answer to ram or torpedo, to 
say nothing of damage from shot or shell below 
the line on the ship’s side to which water 
reaches, which, of course, is a different thing to the 
draughtsman’s ‘‘ water line.” Toanswer this ques- 
tion in a manner to satisfy public doubt requires 
a public and independent inquiry, which should 
certainly be something more than a_ depart- 
mental committee. There is no doubt that, 
logically or otherwise, public confidence in the 
present manner of settling designs of ships has been 
rudely shaken by recent misadventures. This 
mixture of naval architects’ and naval officers’ de- 
signs appears to be a compromise which does not 
lead to good results ; at any rate, neither division 
appears satisfied with the influence of the other— 
speaking, of course, of the two bodies at large. 
Nominally, and as a matter of procedure, the con- 
structors have no voice in the matter; they are the 
subordinates of the naval officers on the Board, and 
have simply to do as they are told. Practically, 
however, they are able to get a great deal 
of their own way, the extent varying with 
the ratio of strength of character between the 
representatives of the two parties. This ‘‘ Pull, 
devil ; pull, baker,” method of settling affairs does 
not always lead to harmony of design, and it makes 
the onus of responsibility so uncertain in its inci- 
dence that there is always an excuse for either 
party. According to some persons, constructors 
are all pedants, and according to others, naval 
officers are all blockheads. Although these are 
foolish views, they represent the extremes of two 
parties, and the public would like to form its own 
opinion to which side the balance inclines. 

To return, however, to Mr. White’s report, we 
find that when the Camperdown had cleared, the 
Victoria continued to sett:e by the bow and increase 
her heel to starboard. For nine or ten minutes 
these movements continued to proceed gradually 
and steadily. Then came a lurch to starboard, 
which commenced suddenly, the ship fell over on 
her side, and turning bottom up, finally sank by 
the head at an angle 20 deg. or 30 deg. to the 
vertical. At the instant the lurch began the Victoria 
was steaming slowly ahead with both screws, her 
helm being hard-a-starboard. 

By reference to our illustrations it will be seen 
how large a part of the ship was flooded of necessity 
by the blow. This space extends over all the mess 
deck up to the thwartship armour forward, only 
the extreme forward part of the vessel being free. 
The space is divided by a bulkhead with two water- 
tight doors, but this bulkhead appears to have been 
injured by the blow, or at any rate suffered when 
the Camperdown swung sideways, wrenching open 
the rent still further. The water flowed also 
around the armoured breastwork of the turret, and 
flooded the cabins forward on this deck. On the 





lower deck there is more subdivision, with lonyi- 
tudinal bulkheads, the central one apparently pre- 
venting the water going to the port side, and thus 
giving the ship the observed list to starboard. 
Reserve coal bunkers are at the side here, and are 
divided off by longitudinal bulkheads. As the 
stem of the Camperdown did not get as far as 
these bulkheads, it was to be expected that they 
would have stopped the flow of water to other parts 
of the deck, had their doors been closed. Pre- 
sumably they were not, and the question arises 
whether they would be closed in action, a fact which 
naturally would depend upon whether coal were re- 
quired from these bunkers. Probably it would not 
be. 

So far we have dealt with that part of the ship 
which would be freely open to damage by gun-fire, 
and it is to be presumed that, so far as regards this 
part, the ship had received no vital injury, but we 
now proceed to the portion beneath the armoured 
deck. Here we do not find the same conditions of 
longitudinal subdivision ; a fact due, no doubt, to the 
exigencies of design of the ship asa fighting engine. 
There is, however, a thwartship bulkhead, close 
upon which the spur of the Camperdown entered, 
penetrating deeply into the carpenter’s store, but 
not far enough to destroy the fore-and-aft bulkhead 
which separates that compartment from the other 
part on this level, namely, the capstan engine 
room. The destruction of the thwartship bulkhead 
here admitted water to the torpedo flat, which 
extends right across the ship. The capstan engine 
room was also flooded, owing to openings being 
unclosed. The large space aft of this was also 
flooded subsequently, also on account of doors 
being left open. Other spaces at this level may 
also have had water admitted to them, but of this 
there is no sure evidence. On the lower level we 
find a large compartment devoted to carpenters’ 
stores undoubtedly flooded, whilst an adjoining 
wing compartment was probably opened up. The 
submarine mine compartment was possibly filled 
with water. 

Four minutes after the collision the bow had 
sunk 10 ft. This change of trim continued, and 
two minutes later the men were called away from 
the forecastle. The ship was listed to starboard 
until there came a lurch, the ship fell over on her 
side, and finally sank by the head at an angle of 
20 deg. or 30 deg. from the vertical. The vessel 
was still steaming ahead slowly with both screws. 
Immediately before the lurch the water was washing 
into the open turret ports nearly 100 ft. from the 
bow and 14 ft. above the original water-line. This 
would bring the upper deck right forward 13 ft. 
under water, or 23 ft. below its normal position. 
Nearly half the length of the ship would then be 
submerged, the after part being lifted considerably. 
The rising of the water at the turret and its flowing 
through the ports allowed it to pass into the 
redoubt, but, apart from this, the armoured door in 
the oblique bulkhead was open, and water was thus 
passing into the battery, and accumulating on the 
starboard side, whilst the two 6-in. gun ports on 
the starboard broadside were noted to be just 
awash. 

Without going further into details, it will be 
evident that in such condition of change of trim, 
by reason of the vast quantities of water that had 
entered forward, the conditions of stability, due to 
the design of the vessel at anything like her normal 
load water-line, must be entirely changed ; in fact, 
one hardly expects a ship to be stable with her 
fore part under water and her stern in the air. 
How much longer the Victoria would have floated 
had she not turned over is an open question, but 
it would be absurd to let conditions of stability, 
when a ship is in the condition the Victoria was 
when she turned over, govern a design. Whether 
the ship can be arranged so that she will not take 
in water in the manner which occurred in the case 
of the Victoria, is quite another matter, and one 
which mainly depends on the amount of communi- 
cation necessary On service. 

. Mr. White has had made calculations showing 
the effect upon trim and transverse inclination 
due to the water taken on board by the Vic- 
toria. It was found that the flooded compart- 
ments, nineteen in number, had a capacity which 
involved a total loss of buoyancy of 1110 tons. 
Of this amount less than 110 tons were in 
compartments above the protective deck, and 
about 1000 in the spaces below that deck. It 
will be seen from these figures, which are 


presented on ‘the authority of the department, 








the extent to which the ‘‘unarmoured end”’ pro- 
blem governs the position. The following figures 
bring out the case more clearly. The loss of buoy- 
ancy in compartments so far forward produced a 
moment of change of trim of about 140,000 foot- 
tons. Of this total moment the 110 tons above the 
protective deck account for only 15,000 foot-tons-— 
the balance (nine-tenths of the whole) being due 
to the water below that deck. With water above 
the protective deck only, the change of trim would be 
3 ft. only. Although this would be no inconsiderable 
amount with vessels of the Victoria type in a fairly 
rough sea, it would be insignificant compared to the 
effect of water admitted below the armoured deck 
in parts which are fairly safe from gun-fire. The 
additional moment due to the 1000 tons below the 
protective deck brings the change of trim to 29 ft. 
The depression of the bow would be 21 ft., and the 
rise of stern 8 ft., as compared to the normal. It 
is, in the face of these figures, absurd to take the 
sinking of the Victoria as an object-lesson upon the 
folly of unarmoured ends, and a proof of the virtues 
of continuous belts. Whatever may be the merits 
of the two systems, the Victoria disaster certainly 
does not prove the triumph of the latter ; perhaps 
it is a vindication of those who uphold the former. 

The total volume of water which the ship had 
taken in when the Victoria made the final lurch is 
put down at 2200 tons, but this neglects water 
which may have entered through the turret ports. 
Mr. White explains that the sudden entry of water 
into the 6-in. gun battery, above the upper deck, 
through the open ports and door, caused the final 
lurch which led to the capsizing and foundering of 
the vessel. Hesays: ‘‘ Had the ports in battery 
and turret, and the armour door, been closed, and 
water excluded from both battery and turret, the 
Victoria would not have capsized, and would have 
remained afloat for a much longer time, even if 
eventually she had foundered.” 

Calculations were also made to find the probable 
effect had all doors, hatches, &c., been closed at the 
time of the collision. The flooded compartments 
would then have been twelve in number, and would 
have involved a loss of buoyancy of 680 tons, and 
of this loss 600 tons would have been below the 
protective deck. The change of trim resulting 
would have been 133 ft., or less than half that ob- 
served before the lurch began. The upper deck 
and the stem head would have remained just above 
water. The heel to starboard would have been 
about 9 deg., and the metacentric height would 
have been 2} ft. Under these circumstances, as 
Mr. White says, the Victoria would have been 
under control and navigable. 

Mr. White has done his part as a naval architect, 
and it now remains for the Admiralty to consider 
whether it is possible for a battleship, subdivided 
as the Victoria, to be fought to fullest advantage 
with watertight doors closed. We may depend 
that in action captains will put their ships into the 
best fighting trim, irrespective of other considera- 
tions. If a watertight door obstruct duty in 
action, that door will be opened, risk or no risk, 
and in spite of all regulations. It is necessary to 
guard men against themselves sometimes, and the 
ship should be arranged with this view. We 
quite agree with the report that an automatic 
closing door which would meet the occasion is 
not likely to be introduced, but it would be well 
to arrange many of the communications so that 
there would be no inducement to leave them 
open during the progress of a fight. In the 
meantime, the sinking of the Victoria has shown 
how vulnerable our battleships are under certain 
conditions. The blow of the Camperdown was one 
out of many hundreds that are possible. It has 
taken the naval world by surprise ; hardly a naval 
ofticer in the fleet thought the ship was going to 
sink ; and however satisfying Mr, White’s calcula- 
tions may be, could we forget what did happen, 
and had only to speculate on what might happen, 
the great moral of the event is that an independent 
inquiry should be held whilst this object-lesson 
from real life is still fresh in memory. Such a 
concession is due to the public from those who make 
such heavy demands on their purse-strings. 





THE EARNINGS OF BRITISH 
LCCOMOTIVES. 

THERE are on the railways of the United Kingdom 
17,439 locomotives of all types, of which 85 per 
cent. belong to England and Wales. This total 
does not give one locomotive per mile of railway, 
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although in England and Wales the proportion just 
exceeds one per mile. Still in Scotland the number 
of locomotives is only equal to .59 per mile. In 
lreland there is but one locomotive to every four 
miles of railway, and, curiously enough, this pro- 
portion has remained constant for many years, the 
number of locomotives growing in the same ratio 
as the mileage. In Scotland, too, there has been 
little change, while in England there has been an 
increase in ten years from .92 to 1.04 locomotive 
per mile. Jn all countries the traffic has been 
steadily growing, but only in the case of Scotland 
has this traffic been overtaken without a more than 
proportionate increase in the number of locomo- 
tives. It results that in Scotland each locomo- 
tive earns a larger amount now than in past 
years, and more than the locomotives in other 
parts of the country. The year 1883 was a 
period of marked prosperity in trade throughout 
the country, and consequently the railways found 
it easier to earna large amount for each locomotive. 
Following that year there was depression, and, 
although we have since had more activity in most 
industries, the average amount earned per locomo- 
tive has not recovered the level of 1883, except in 
the case of Scotland. It seems reasonable to 
assume that the locomotives in 1883 were worked 
for exceptionally long periods. The companies 
certainly continued to add to their stock, not- 
withstanding shrinkage in traffic, but not until 
1888 did the total receipts recover the 1883 
level, and by thab time 1200 more locomotives 
were working for the same earnings. It is really 
the necessity to be prepared for abnormal in- 
creases of traffic, not only temporary but for 
extended periods, that tends to a larger number 
of locomotives being ordered than is absolutely 
necessary for ordinary working. Each locomotive 
in the United Kingdom in 1883 earned 47141. 5s. 
for its year’s work; but three years later, when 
the condition of trade was dull, the earnings had 
dropped by nearly 4001. By 1889, when there was 
an improvement, the sum recovered to 4629/., 
while in 1891 something like the total of 1883 was 
again touched (46471. 153.). Last year the total was 
45031. The same general result is brought out 
when the figures for England alone are considered. 
Average Earninas of Locomotives. 

| 
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— | 1883. | 1886. | 1889. | 1891. 
£ £ | ¢ £ £ 
England .-| 4774.2 | 4351 4662.1 | 4657.8 | 44906 
S-otland --| 4380.4 | 4182.6 | 4485 4633.8 4660 
Ireland .. —_..| 4455.2 | 4202.6 | 4362.4 | 4481.1 | 4350.6 
United Kingdom ..| 4714.2 | 4323.7 4629.3 | 4647.8 | 4503 





Tn 1883 the total for locomotives in England and 
Wales was higher than for the kingdom, having 
been 47741. 5s. In three years there was a drop of 
over 400/., with a partial recovery to 46571. 15s. in 
1891. Last year the total again declined, and was 
44901. 11s. 64., nearly 300/. less than in 1883. In 
Scotland there have been fluctuations, but they 
have not been so decided, nor has the ultimate 
result been backward. It is true that in 1883 the 
total was much less than that for English locomo- 
tives—4380/. 83.—and that there was a drop of 
2001. in three years ; but since then there has been 
a very decided improvement, and each locomotive 
now earns 46601., nearly 3001. more than in 1883, 
1701. more than the locomotives of England, and 
3101. more than the locomotives of Ireland. They 
have in Scotland little more than half the number 
of locomotives existing in England per mile of rail- 
way (.59 against 1.04), but their receipts are corre- 
spondingly less—27481/. against 46801. per mile of rail- 
way open. Probably the sudden increases of traffic, 
due to holidays, are less pronounced, and therefore 
there is less need for a large reserve. In Ireland 
the position is like that in England, although the 
fluctuations are not pronounced. In 1883 the 
earnings were more than in Scotland, 4455/. 5s., 
and dropped 250. in three years, steadily recover- 
ing to 4481/. in 1891. Last year, however, the 
total again receded to 43301. 11s. 6d.—100/. less 
than in 1883. Of course cheaper fares and fewer 
first and second class passengers have had much to 
do with the result, but against these must be put 
the increasing tendency to travel, and the possi- 
bilities, therefore, of more duty for each locomotive. 





MY EXPERIENCE AS A JUDGE AT 
THE WORLD’S FAIR. 

Ir was on Saturday, May 13, that I received 

official notice from the Secretary of the Royal 








Commission of my appointment as one of the judges 


for the Chicago Exhibition. My preparations were 
speedily made, and the 18th found me on the Allan 
liner Numidian, bound for Quebec. As I was not 
expected to meet my colleagues in the White City 
before June 15—so I learned from a telegram that 
reached me at Moville—I was not particularly 
anxious for a rapid passage, provided, of course, 
that we should meet neither ugly seas nor the trail 
of a cyclone. 

In this I was gratified beyond expectation, and 
on the appointed day, I was able to present 
my credentials to Mr. John Boyd Thacher, chief 
officer of the Bureau of Awards. I was received 
with much kindness and affability, and was told in | 
a tone of deprecation that the work of the judges | 
would not begin before July 1. I was not sorry | 
for the delay, because I wanted to study, for my 
own purposes, certain sections of the Exhibition | 
that would not come within my purview as judge. 

On July 1, I again appeared at the Awards 
Department, braced and eager for work; but 
again I was told that the members of my com- 
mittee would not be summoned to organise before 
July 15, the fresh delay being due to the opposition 
raised against the system laid down for granting 
the awards. This postponement was disappointing 
and unfortunate, as it entailed an unprofitable ex- 
penditure of time—of time limited, in my case, by 
long-standing engagements as well as by arrange- 
ments for final departure. It was not only un- 
profitable and regrettable, but also disquieting and 
ominous, asit spoke of discontent and opposition 
that might indefinitely retard all action. Discordid 
res magnae dilabuntur came unbidden to my mind. 

During this critical period, the ‘‘ single judge” 
system was subjected to a scathing criticism by a 
few commissioners, some leading exhibitors, and 
other interested parties. Its deficiencies and un- 
practical character were described in communica- 
tions to the chief local papers, and its abolition 
urgently demanded. This drastic measure, how- 
ever, could not be carried without an Act of 
Congress ; and, as the Washington machinery has 
no inconsiderable moment of inertia, it was 
evident that, if awards were to be made at all, they 
must be given, at least ostensibly, on the objection- 
able system. 

Accordingly it was with more than a souwpeon 
of impatience and anxiety that I awaited the dawn 
of July 15, the day fixed for the preliminary meet- 
ing of the judges in my section of the Liberal 
Arts. We met at midday in the Assembly Hall, 
and were called to order by Mr. John W. Hoyt, 
ex-Governor of the State of Massachusetts. All 
storm signals were gradually lowered, and nascent 
difficulties yielded to the suavity of the Governor’s 
manner, his winning deference and diplomatic 
tact. Within less than an hour, we had our full 
complement of officers, and were ready to embark 
on our novel enterprise. But before adjourning 
it was decided that we should meet three times a 
week to receive reports, discuss difficulties, and 
give mutual help. 

These tri-weekly sessions soon revealed the com- 
plex nature of our undertaking ; for the few that 
attempted to make a start with their work had 
nothing to give but accounts of perplexity and en- 
tanglement that baffled their efforts. These 
accounts were laid before the committee usually 
with an earnest and sometimes pathetic appeal for 
counsel or co-operation. It happened but very 
rarely that an impulsive member would infuse his 
superfluous energy into a philippic, making the 
committee-room ring with his grievances. Dr. 
Biinz, our distinguished chairman, ever mindful 
that we were ina free country, interfered with such 
orators only when their vehemence carried them 
centrifugally away from the subject of discussion, or 
hurried them into a paroxsysm .of infelicitous 
temper which sought relief in uncongressional 
phraseology. Indeed, it required no ordinary pro- 
ficiency in the management of deliberative assem- 
blies to guide successfully these initiatory debates. 
Our able chairman was assisted on all occasions by 
General Eaton, whose conciliatory ways and great 
experience were invaluable, and by such men as 
Principal Folwell, Judge Schinn, and Professor 
Gore. Order was at last evolved from this Colum- 
bian chaos, and the judges finally set out on their 
various circuits with determination, if not with 
alacrity. 

It was very soon found that the only way to 
accelerate business, or even to advance at all satis- 








factorily, was to form small groups and examine the 





exhibits together. This soon became the common 
system followed in my committee, and to it I at- 
tribute the despatch and efficiency which charac- 
terised that body. Of course such a method of 
working was unofticial. It was neither suggested by 
the instructions issued nor contemplated by their 
framers. But the letter of the law was invariably 
observed, for every exhibit.assigned to a particular 
judge was seen by him and his associates, and a 
brief report written out on the form supplied for 
that purpose, and then signed by the judge to 
whom the exhibit in question had been intrusted. 

All these reports were read at our tri-weekly 
meetings. In most cases, they were passed with 
but little discussion. It sometimes happened that 
objections were raised, which led to their being 
referred back to their authors for ampler details, or 
even for reconsideration. A few instances did occur 
in which a judge declined to reconsider his award, 
maintaining that he had carefully examined the 
merits of the exhibit, and saw no reason for modi- 
fying his conclusion. Of course, the committee 
in all such dilemmas finally accepted the judge’s 
decision. It had no alternative; for every duly 
appointed member held from Congress a man- 
date which made him a Columbian judge, and 
invested his decisions with finality. There never 
was question of submitting his reports to any 
one, however eminent, or to any body of men, 
however competent, for approval or emendation. 
He was to examine the exhibits assigned to him by 
the Bureau of Awards, and formulate over his sig- 
nature the conclusion he would come to regarding 
their merits. He had plenary powers, and was 
amenable to no Exposition tribunal. If his find- 
ings were to be challenged, it should be by the 
world at large, and not by any committee. Under 
the Thacher system, pure and simple, the existence 
of these Boards was indefensible. There were 
many of us who were fully alive to this fact, 
and to the irregularity of our proceedings. Yet 
no objection was ever raised, because we saw in 
these committees powerful levers for good. On 
the one hand, they would be a check on prodigality, 
whilst on the other they would secure careful 
analyses of the points of excellence of each re- 
warded exhibit. Besides, an abstract of each 
report being publicly read by the Secretary, a 
sentiment of amowr propre would naturally be 
awakened, which, in turn, must lead to felicitous 
results. I may say that there were just a few 
members of my committee who appeared to be 
pretty easily satisfied as to the ingenuity or novelty, 
value or excellence of an exhibit ; but fortunately 
there were many who assumed a befitting stan- 
dard for themselves, and who sought at the tri- 
weekly meetings to restrain every tendency to ex- 
travagance in others by an unrelenting though 
courteous severity. 

Thanks, then, to the modification introduced, a 
working system was early adopted, which greatly 
facilitated inspection, and tended at the same time 
to secure for the World’s Fair an honours list of 
the usual average value of international expositions. 

I am here speaking of what was done in my own 
section of the Liberal Arts; but I know that a 
similar course of action was followed in other de- 
partments, and with equally fruitful results. 

The end of August was fast approaching. I 
had been on my daily rounds for nearly six weeks, 
and that, too, in the fiercest of the dog-days. 
During that sweltering period, little was done to 
attenuate the hardships of judicial life on the shores 
of Lake Michigan. Our Western members were the 
first to relieve its monotony by their afternoon social 
in the Minnesota Building. Our Oriental colleagues, 
the Japanese, followed with a most refreshing five- 
o’clock tea. But it was reserved for the Board of 
Lady Managers to show, in their brilliant reception 
of Wednesday, August 23, how happily grace and 
elegance may wield the powers of oratory and poesy 
for the alleviation of worried officials and vacation- 
less judges. 

The day following this memorable event, I paid 
my last visit to Jackson Park. It was Illinois Day, 
but, despite the swarming crowds, I succeeded in 
threading my way to the Administration Building, 
where I found the chief authorities engrossed with 
the despatch of business. I at once introduced the 
official nature of my visit, referred briefly to the 
expiration of my time, and effected my departure 
amidst appreciative assurances of the services 
rendered to the Exhibition by British judges. 

As I had some reason to believe that, about this 
time, the favouritesteamers would be rather crowded, 
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I had taken the precaution to secure a berth in the 
Campania for September 2. The Campania ! When- 
ever I chanced to mention that I had selected this 
boat for my homeward passage, my statement in- 
variably elicited an expression of regret from my 
friends. I expected congratulations. I got instead 
a dole of commiseration. One said she rolled fear- 
fully, another that she vibrated awfully, whilst a 
third assured me that after this trip she would go 
into the dry dock for repairs. Yet none of my 
well-meaning informants had any experience 
or authentic knowledge of the ship’s perform- 
ance when battling with the wind and waves. 
I, therefore, did not allow myself to be intimidated 
by such unsubstantiated reports. I had every 
confidence in the Cunard Line, and was determined 
to form my own opinion of the Campania as a grey- 
hound of the Atlantic. I am glad to-day that I did 
80, were it only to be able to say how unfounded 
were those disparaging statements. The Cam- 
pania left New York on Saturday morning at 10.15, 
and reached Queenstown at 8 A.M. on the follow- 
ing Friday, having made the passage between 
Sandy Hook and Roche’s Point in 5 days 13 hours 
55 minutes, thereby breaking all previous east- 
bound records. She then steamed up to Liver- 
pool in ten hours, not to lie up for repairs, but to 
reload for a fast passage westward, It is true 
there were vibrations, but they were not noticeably 
unpleasant, except forward or astern. I suffered 
no inconvenience, nor did I hear a single cabin 
passenger refer to them deprecatingly, though I 
took the trouble to discuss the subject with several 
fellow-passengers, three of whom were Columbian 
judges. As to her rolling qualities, I have nothing 
to say, as no opportunity occurred of judging 
them. We encountered no adverse winds, no 
angry billows, not even a little swell by way of 
variety. 

Such a homeward trip on a palatial vessel was 
indeed a pleasant ending to the experiences and 
wanderings connected with the work of a judge at 
the Chicago Exhibition. M. F. O'R. 








LONDON SOCIETIES.—No. XLI. 
Roya. Instirut1on—continued. 

Dr. TyNpALL’s researches into the obscure 
phenomena of heat, helped by his skill in creating 
in others definiteness of conceptions, even though 
at the expense of delicacy, drew the attention of 
engineers more forcibly to what was always in 
their minds—namely, the want of what may be 
called ‘‘ storage of heat”’ until required as energy 
in their machines. 

His experiments on radiation and absorption by 
gases and vapours excited hopes not as yet realised, 
that the solution of the problem might perhaps be 
found here. 

Those who have walked through any of our great 
factories where machinery is extensively employed, 
will have been sufticiently impressed with the aid 
which the mighty power of heat renders to man. 
Every wheel which revolves, every chisel, and 
plane, and saw, and punch which forces its way 
through solid iron, as if it were so much cheese, 
derives its moving energy from the clashing atoms 
in the furnace. The motion of these atoms is com- 
municated to the boiler, thence to the water, whose 
particles are shaken asunder, and fly from each 
other with a repellent energy commensurate with 
the heat communicated, The steam is simply the 


apparatus through the intermediary of which the | 


atomic is converted into the mechanical motion, 

Is the mechanical effect of steam due to its 
power of heat absorption, and can ‘‘steam” be 
made to hold, to carry, to convert a larger amount 


of heat per pound of coal consumed, or if not | 


‘* steam,” will any other vapour be more eftective ? 

To these questions Dr. Tyndall’s experiments 
gave one decided answer : The absorption of heat 
by a vapour is dependent on the complexity of its 
structure. Therefore air and the elementary gases 
can only be economically used as heat storers and 
converters when used in machines of enormous 
bulk as compared with the steam engine, in propor- 
tion to the amount of work to be done. 

By a series of experiments he went on to the solu- 
tion of the following remarkable and at first sight 
utterly paradoxical problem: ‘‘'To determine the 
absorption and radiation of a gas or vapour without 
any source of heat external to the gaseous body 
itself. ’ 

When air enters a vacuum it is heated by the 
stoppage of its motion ; when a vessel containing 





air is exhausted by an air pump, chilling is pro- 
duced by the application of a portion of the heat 
of the air to generate vis viva. The heating in the 
first case may be called ‘‘dynamic heating,” and 
the chilling in the second case ‘‘ dynamic chilling.” 
Further, the radiation of a gas which has been 
heated dynamically is ‘‘dynamic radiation,” and 
the absorption of a gas which has been chilled ‘‘ dy- 
namically” is ‘‘dynamic absorption.” Placing a 
thermo-electric pile at the end of the experimental 
tube, the latter being exhausted, the gas to be 
examined is permitted to enter the tube ; the gas 
is heated, and if it possess any sensible radiative 
power, the pile will receive its radiation, and the 
galvanometer connected with the pile will de- 
clare it. 

Proceeding in this way with gases, Professor 
Tyndall found that the radiation thus manifested, 
and which was sometimes so intense as to urge the 
needle of the galvanometer through an arc of more 
than 60 deg., followed the exact order of the ab- 
sorptions which he had already determined. 

After the heat of the radiating column of gas 
had wasted itself, the air pump was worked ata 
certain rate, the rarefied gas within the tube be- 
came chilled, and the face of the pile turned towards 
the chilled gas became correspondingly lowered in 
temperature. 

The dynamic absorptions of various gases were 
thus determined, and they were found to go strictly 
hand in hand with the dynamic radiation. 

In the case of vapours, Dr. Tyndall pursued the 
following method: A quantity of the vapour, 
suflicient to depress the mercury column 0.5 in., 
was admitted into the tube, and this was heated 
dynamically by allowing dry air to enter till the 
tube was filled. The radiation of vapours thus 
determined followed exactly the same order as the 
absorption which had already been measured. 

The dynamic absorption of the vapour was ob- 
tained by pumping out in the manner above de- 
scribed, and it was found to follow the same order 
as the dynamic radiation. 

In these experiments the air bore the same rela- 
tionship to the vapour that a polished silver surface 
does to a coat of varnish laid over it. Neither the 
silver nor the air, both of which are elements, or 
mixtures of elements, possesses the power of agi- 
tating in any marked degree the luminiferous 
ether. But the motion of the silver being com- 
municated to the varnish, and the motion of the 
air being communicated to the vapour, molecules 
are agitated which have the power of disturbing 
in a very considerable degree the ether in which 
they swing. 

By strict experiment it was found that the 
dynamic radiation of an amount of boracic ether 


° : 1 
vapour, possessing a tension of only ; 15 900.000 
’ ’ ’ 


of an atmosphere, is easily measurable. 

With a tube 33 in. long the dynamic radiation of 
acetic ether considerably exceeds that of olefiant 
gas, while in a tube 3 in. long the dynamic radia- 
cn of olefiant gas considerably exceeds that of the 
ether. 

Aqueous vapour was subjected to a special 
examination, and Dr. Tyndall found it a common 
fact for the aqueous vapour contained in the atmo- 
sphere to exercise sixty times the absorption of the 
air itself. The further he pursued his attempts to 
obtain perfectly pure and dry air, the more did the 
air approach the character of a vacuum, thus 
pointing to the possibility of determining the tem- 
perature of space by direct experiment. 

Scents of various kinds were examined. Dry air 
was passed over bibulous paper moistened by the 
essential oils and carried into the experimental 
tube. Small as the amount of matter here enter- 
ing the tube is known to be, it was found that the 
absorption of radiant heat by those odours varies 
from 30 to 372 times that of the air which formed the 
vehicle. The absorption of terrestrial rays by the 
odour of a flower-bed may exceed in amount that of 
the entire oxygen and nitrogen of the atmosphere 
above the bed. 

To comprehend radiation through the earth’s 
atmosphere we need therefore to affix definite 
physical ideas, both to the term atmosphere and 
the term radiation. The elementary atoms of 
oxygen and nitrogen may be figured as small spheres 
scattered thickly in the space which immediately 
surrounds the earth. They constitute about 99.5 
per cent. of the atmosphere. Mixed with these 
atoms are others of a totally different character, 
viz., the molecules or atomic groups of carbonic 





acid, of ammonia, and of aqueous vapour. In 
these substances diverse atoms have coalesced to 
form little systems of atoms. The molecule of 
aqueous vapour, for example, consists of two atoms 
of hydrogen, united to one of oxygen, and they 
mingle as little triads among the monads of oxygen 
and nitrogen, which constitute the great mass of 
the atmosphere. 

These atoms and molecules are separate, but in 
what sense? They are separate from each other 
in the sense in which the individual fishes of a shoal 
are separate. The shoal of fish is embraced by a 
common medium, which connects the different 
members of the shoal, and renders intercommuni- 
cation between them possible. A medium also 
embraces the atoms of oxygen, nitrogen, and 
aqueous vapour. Within our atmosphere exists a 
second, and a finer atmosphere, in which the atoms 
of oxygen and nitrogen hang like suspended grains. 

This finer atmosphere unites not only atom with 
atom, but star with star ; and the light of all suns, 
and of all stars, is in reality a kind of music propa- 
gated through this interstellar air. The atoms 
must not only be figured as suspended in this 
medium, but they must also be figured as vibrating 
in it. In this motion of the atoms consists what is 
known as heat. ‘‘ What is heat in us,” as Locke 
has perfectly expressed it, ‘‘is in the body heated 
nothing but motion.” 

This motion communicated to the medium in 
which the atoms swing, is sent in ripples through 
it with inconceivable velocity to the bounds of 
space. Motion in this form, unconnected with 
ordinary matter, but speeding through the inter- 
stellar medium, is radiant heat, and if competent to 
excite the nerves of vision, is then called light. 

Aqueous vapour is an invisible gas. Vapour was 
permitted to issue horizontally with considerable 
force from a small boiler. Dr. Tyndall illuminated 
the track of the cloud of condensed steam by the 
electric light. What was seen, however, was not 
vapour, but vapour condensed to water ; beyond the 
visible end of the jet the cloud resolved itself into 
true vapour. A spirit lamp was placed under the 
jet at various points, the cloud was cut sharply off 
at that point, and when the flame was placed near 
the efflux orifice the cloud entirely disappeared. 
The heat of the lamp completely prevented precipi- 
tation. This same vapour was condensed and con- 
gealed on the surface of a vessel containing a freez- 
ing mixture, from which it was scraped in quantities 
sufficient to form a small snowball. The beam of 
the eleciric lamp was, moreover, sent through a large 
receiver placed on an air pump. A single stroke of 
the pump caused the precipitation of the aqueous 
vapour within, which became beautifully illumi- 
nated by the beam, while, upon a screen behind, a 
richly-coloured halo due to diffraction by the little 
cloud within the receiver flashed forth. 

The waves of heat speed from our earth through 
our atmosphere towards space. These waves dash 
in their passage against the atoms of oxygen and 
nitrogen, and against the molecules of aqueous 
vapour. Thinly scatteredas theseatomsare, we might 
naturally think meanly of them as barriers to the 
wavesof heat. Wemight imagine that the widespaces 
between the vapour molecules would be an open 
door for the passage ‘of the undulations; and that if 
those waves were at all intercepted, it would be by 
the substances which form 99.5 per cent. of the whole 
atmosphere. Dr. Tyndall, however, has proved that 
this small modicum of aqueous vapour intercepts 
30, 40, 50, 60, or 70 times the quantity of heat 
stopped by the whole of the air in which it is dif- 
fused. No doubt was entertained that the aqueous 
vapour of the air which filled the Royal Institution 
theatre during the delivery of the discourse* ab- 
sorbed 90 or 100 times the quantity of radiant heat 
which was absorbed by the main body of the air of 
the room. 

Looking at the single atoms, for every 200 of 
oxygen and nitrogen there is about 1 of aqueous 
vapour. This 1, then, is 80 times more powerful 
than the 200; and hence, comparing a single atom 
of oxygen or nitrogen with a single atom of aqueous 
vapour, it may be inferred that the action of the 
latter is 16,000 times that of the former. 

This was a very astonishing result, and it natu- 
rally excited opposition, based on the philosophic 
reluctance to accept a result so grave in consequences 
before testing it tothe uttermost. It was urged that 
the result was on the face of it improbable ; that 
there were, moreover, many ways of accounting for 
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it, without ascribing so enormous a comparative 
action to aqueous vapour. For example, the cylinder 
which contained the air in which these experiments 
were made, was stopped at its ends by plates of rock 
salt on account of their transparency to radiant 
heat. Rock salt is hygroscopic ; it attracts the 
moisture of the atmosphere. Thus a layer of brine 
readily forms on the surface of a plate of rock salt, 
and it is well known that brine is very impervious 
to the rays of heat. Illuminating a polished plate 
of salt by the electric light, and casting, by means 
of a lens, a magnified image of the plate upon a 
screen, Dr. Tyndall breathed fora moment through 
a tube on the salt; brilliant colours of thin plates 
(soap bubble colours) flashed forth immediately 
upon the screen, these being caused by the film of 
moisture which overspread the salt. Such a film, 
it was contended, is formed when undried air is 
sent into the cylinder; it was, therefore, the 
absorption of a layer of brine that was measured, 
instead of the absorption of aqueous vapour. 

Dr. Tyndall met this objection in two ways— 
firstly, by showing that the plates of salt, when 
subjected to the strictest examination, show no 
trace of a film of moisture ; secondly, by abolishing 
the plates of salt altogether, and obtaining the 
same results in a cylinder open at both ends. 

It was next surmised that the effect was due to 
the impurity of the London air, and the suspended 
carbon particles were pointed to as the cause of the 
opacity to radiant heat. This objection was met by 
bringing air from Hyde Park, Hampstead Heath, 
Primrose Hill, Epsom Downs, a field near New- 
port, Isle of Wight, St. Catherine’s Down, and the 
sea beach near Black Gang Chine. The aqueous 
vapour of the air from these localities intercepted 
at least seventy times the amount of radiant heat 
absorbed by the air in which the vapour was dif- 
fused. 

Experiments made with smoky air proved that 
the suspended smoke of the atmosphere of West 
London, even when an east wind pours over it the 
smoke of thecity, exerts only a fraction of the de- 
structive powers exercised by the transparent and 
impalpable aqueous vapour diffused in the air, 

The cylinder which contained the air, through 
which the calorific rays passed, was polished within, 
and the rays which struck the interior surface were 
reflected from it to the thermo-electric pile which 
measured the radiation. The following objection 
was raised: You permit moist air to enter your 
cylinder ; a portion of this moisture is condensed 
as a liquid film upon the interior service of your 
tube ; its reflective power is thereby diminished ; 
less heat, therefore, reaches the pile, and you in- 
correctly ascribe to the absorption of aqueous 
vapour, an effect which is really due to the dimi- 
nished reflection of the interior surface of the cy- 
linder. 

But why should the aqueous vapour so condense ? 
The tube within is warmer than the air without, 
and against its inner surface the rays of heat are 
impinging. There can be no tendency to conden- 





sation under such circumstances. Further, Dr. 
Tyndall sent in 5 in. of undried air into the tube— 
that is, one-sixth of the amount which it can con- 
tain. These 5in. produced their proportionate 
amount of absorption. The driest day, on the 
driest portion of the earth’s surface, would make 
no approach to the dryness of the cylinder when it 
contains only 5 in. of air. Make it 10 in., 15in., 
20 in., 25 in., 30 in., the absorption is exactly 
proportional to the quantity of vapour present. 
But lest a doubt should linger in the mind, not 
only were the plates of rock salt abolished, but the 
cylinder itself was dispensed with. Humid air was 
displaced by dry, and dry air by humid in the free 
atmosphere ; the absorption of the aqueous vapour 
was here manifest, as in all other cases. 

Dr. Tyndall has, therefore, established the extra- 
ordinary opacity of this substance to the rays of 
obscure heat; and particularly such rays as are 
emitted by the earth after it has been warmed by 
the sun. It is perfectly certain that more than 
10 per cent. of the terrestrial radiation from the soil 
of England is stopped within 10 ft. of the surface of 
the soil. This one fact: is sufficient to show the 
immense influence which this property of aqueous 
vapour, discovered by Dr. Tyndall, must exert on 
the phenomena of meteorology. 

This aqueous vapour is a blanket more necessary 
to the vegetable life of England than clothing is to 
man. Remove for a single summer night the 
aqueous vapour from the air which overspreads 
this country, and every plant capable of being 
destroyed by a freezing atmosphere, would be 
destroyed. The warmth of the fields and gardens 
would pour itself unrequited into space, and the 
sun would rise upon an island held fast in the iron 
grip of frost. The aqueous vapour constitutes a 
local dam, by which the temperature at the earth’s 
surface is deepened; the dam, however, finally 
overflows, and we give back to space all that we 
receive from the sun. 

The sun raises the vapours of the equatorial 
ocean, they rise, but for a time a vapour screen 
spreads above and around them. But the higher 
they rise the more they come into the presence of 
pure space ; and when, by their levity, they have 
penetrated the vapour screen, which lies close to 
the earth’s surface, what must occur ? 

Dr. Tyndall has shown that, compared atom to 
atom, the absorption of an atom of aqueous vapour 
is 16,000 times that of air, and that the power to 
absorb and that the power to radiate are perfectly 
reciprocal and proporticnal, The atom of aqueous 
vapour will therefore radiate with 16,000 times the 
energy of an atom of air. This powerful radiant in 
the presence of space, with no screen above it to 
check its radiation, pours its heat into space, chills 
itself, condenses, and the tropical torrents are the 
consequenee. The expansion of the air, no doubt, 
also refrigerates it ; but in accounting for these 
deluges the chilling of the vapour by its own 
radiation plays a most important part. The rain 





quits the ocean as vapour; it returns to it as 











water. The vast stores of heat set free by the 
change from the vaporous to the liquid condition 
are for the most part disposed of by radiation into 
space. 

Similar remarks are made by Dr. Tyndall as re- 
gards the cumuli of our latitudes. The warmed air, 
charged with vapour, rises in columns, so as to 
penetrate the vapour screen which hugs the earth ; 
in the presence of space the head of each column 
wastes its heat by radiation, condenses to a cumu- 
lus, which constitutes the visible capital of an 
invisible column of saturated air. 

It is the absence of this screen, and the conse- 
quent copious waste of heat, that causes mountains 
to be so much chilled when the sun is withdrawn. 
Its absence in Central Asia renders the winter there 
almost unendurable. In Sahara the dryness of the 
air is sometimes such that, though during the day 
‘* the soil is fire and the wind is flame,” the chill at 
night is painful to bear. In Australia also the 
thermometric range is enormous, on account of the 
absence of this qualifying agent. 

A clear day and a dry day, moreover, are very 
different things. The atmosphere may possess 
great visual clearness, while it is charged with 
aqueous vapour, and on such occasions great chill- 
ing cannot occur by terrestrial radiation. Sir John 
Leslie and others have been perplexed by the 
varying indications of their instruments on days 
equally bright ; but all these anomalies are com- 
pletely accounted for by reference to this dis- 
covery of the radiating and absorbing powers of 
aqueous vapour. By its presence it checks the 
earth’s loss ; its absence, without sensibly altering 
the transparency of the air, would open wide a door 
for the escape of the earth’s heat into infinitude. 





NOTES. 

H.M.S. ‘‘Sprepy.” 

On Tuesday last the trial of H.M.S. Speedy was 
brought to a successful conclusion, and the last of 
the torpedo gunboats was thus added to the Navy. 
This vessel is especially interesting from the fact 
that she is fitted with the Thornycroft water-tube 
boiler, and that her builders, Messrs. J. I. Thorny- 
croft and Co., had promised 1000 indicated horse- 
power over other vessels of the class. The 
guarantee for the rest of this class has been 2500 
indicated horse-power with natural draught, and 
3500 with forced draught. The Speedy was 
guaranteed for 4500 forced draught. The con- 
tract was exceeded on both trials, no less than 
4674 indicated horse-power being the mean on 
Tuesday. The revolutions were 247 starboard 
and 243 port engine, the steam 193 lb. The 
day was a bad one for the purpose, a strong north- 
east wind, which blew through the night and dur- 
ing the trial, making a nasty sea; the course being 
from the Nore to the North Foreland. The speed, 
however, was 20 knots, which could be considerably 
exceeded under favourable conditions. We shall 
return to the subject of these vessels in a future 
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issue, when we shall give further details of this 
very satisfactory performance. The boilers through- 
out worked excellently, as did the rest of the 
machinery. 


Tue ATLANTIC REcorD : QUEENSTOWN 1. 
SouTHAMPTON. 

The two new Cunard steamers Campania and 
Lucania have been breaking each other’s records 
again, the one homewards and the other to the 
west. The Campania in her voyage homewards 
last week maintained throughout the whole voyage 
a mean speed of 21.28 knots, but on the fourth day 
out she averaged about 21? knots. The time taken 
on the voyage of 2812 nautical miles was 5 days 
12 hours 7 minutes, an improvement of 2? hours 
on her previous run a month ago, and nearly 
14 hours better than the record of the Lucania a 
fortnight ago. Theruns to noon of each day were 
47, 491, 490, 491, 505, 495, and 293 miles. This is 
the second round voyage on which records have been 
reduced both ways, the Lucania having a fortnight 
ago, completed a splendid performance ; but now 
the Campania has covered the double voyage in 
11 days 1 hour 30 minutes net steaming time, as 
against 11 days 3 hours 15 minutes, the best round 
voyage of the Lucania. Twenty-five or thirty years 
ago this would have been regarded as a good record 
for half the voyage. The Lucania in her outward 
trip was at the same time excelling the Campania’s 
previous westward run, finishing the trip in 5 days 
12 hours 47 minutes, during which she covered 2780 
nautical miles, the daily runs having been 481, 542, 
536, 490, 535, and 196 miles to Sandy Hook. The 
mean speed is, therefore, 20.93 knots. The passage 
is 68 minutes better than the Lucania’s run a month 
ago, and 36 minutes better than the Campania’s 
time a fortnight ago. It is interesting, if not im- 
portant, to inquire if, according to present arrange- 
ments, passengers get the full advantage of these 
splendid runs, and the fact that the Paris crossed 
to the west with the Lucania, and that her 
London passengers spent less time on the 
journey, should be noted, more especially as the 
vessel from Southampton was not running on the 
ocean at the same speed as the Lucania, and there- 
fore not at the same expenditure for fuel. The Paris 
passengers left London on the Saturday morning 
at 9.40 a.m., and the Lucania’s ordinary passengers 
at 11.30 a.m.—1 hour 50 minutes later—but the 
Paris arrived at 6 p.m. on the succeeding Friday 
evening, and the Lucania at 9 p.m., three hours 
later. Neither vessel was in time to pass Quaran- 
tine before sunset, and both had therefore to lie in 
New York Bay until Saturday morning, the Paris 
landing her passengers in New York at 9.45 and the 
Lucania at 11.12 in the forenoon. Of course, the 
Lucania passengers who went vid Queenstown did 
not leave London until 8.20 on Saturday night, 
about eleven hours after the Paris passengers. 
The mails also went with this train. But 
not only does the journey vid Queenstown 
involve many changes from train and boat, but an 
additional expenditure of 3/. 63s. for first and 
50s. 6d. for second-class passengers for railway 
fares to Queenstown, instead of 29s., 21s. 9d., or 
16s. 6d. for first, second, and third to Liverpool. 
The wait of the Lucania in the Mersey for the 
transfer of passengers from the train at a distant 
station, and again at Queenstown for the Sunday 
mail train, make it difficult, if not impossible, to 
get up to Quarantine in New York Bay before sun- 
set on the Friday, whereas if the vessel could leave 
Queenstown earlier in the day, passengers might be 
able to land at New York on Friday night, just as 
they are landed at Liverpool on the return journey. 
Of course with the mail contract a rearrangement is 
very ditlicult. The Paris and New York, on the 
other hand, are quite able, if worked at their best, 
to arrive at Quarantine before sunset on Friday, 
and when the new steamers are put on this is to 
be the arrangement each week. 


Wetsu v. Native Coat ros: SoutH AFRICAN 
LocoMOTIVEs. 

The Railway Commissioners of South Africa are 
making an effort to work all the locomotives in the 
colonies there with native coal, and it is anticipated 
that when the Welsh coal now under order is con- 
sumed, there will be no need to order more. For 
some years native coal has been used on some of 
the locomotives, but these only in the vicinity of 
the coal drifts, which are for the most part situated 
far in the interior. Welsh coal was used on the 


lengths of railway running from the ports of Cape 
Town, Port Elizabeth, &c. 


The question is really 





one of economy, and when this is on the side of: 


native industry, an additional incentive is found. 
For the year ending June last 27,000 tons of Welsh 
coal were got, at acost of 34s. 11d. per ton, deli- 
vered in the colony, and 30,000 tons at 28s. 10d., 
but it is noteworthy that in the last six months of 
the fiscal year the quantity was only half that got 
in the first six months. From native drifts 
situated close to the East London line, the coal cost 
20s. per ton, but quite lately a most satisfactory 
and cheaper fuel has been found in the Viljoens 
Drift, situated in the Transvaal near the border 
with the Orange Free State, 80 miles south of Pre- 
toria, and 960 north-east of Cape Town. The depth 
of the mine from surface to coal bed is 89 ft. 
The thickness of the seam averages about 10 ft., 
and has developed sufficiently to fall back upon 
170,000 tons without extending further. Tae roof 
supports are 60 ft. square pillars of coal, and the 
workings are lighted by electricity. It may be 
added that underneath the coal seam there is clay, 
which is made into bricks for Johannesburg build- 
ings. The coal is in some parts mixed with sand- 
stone, but in the southern portion of the seam it is 
unmixed, the seam being 12 ft. thick. The price 
charged for Viljoens Drift coal was last year 11s. 
per ton of 20001b. It is therefore ciear that the 
price is much less than other native coals, as well as 
that of Welsh coal, so that the latter is only now 
being used south of Beaufort Junction, 500 miles 
from Cape Town. The 22,000 tons ordered for the 
year for this length, at 25s. 3d. per ton, and the 
4000 tons at 31s. 6d. for the western section, may 
be the last Welsh coal used. The relative efficiency 
of the native coal is an important point, and the 
consumption of Viljoens Drift coal is as 1% to 1 of 
Welsh. Trials were made with an eight-wheeled 
locomotive and a fully loaded goods train, and it 
was found that the mean consumption of 24,862 
train miles was 90.27 lb., which, with the price at 
12s. 7d. per ton, works out to 6.82d. per train mile. 
Other tests were made with the same engine and 
load to test the relative cost of Viljoens against 
Cyphergat, another native coal recently largely 
used, and not only was the actual weight of coal 
used less, but the price being much lower, the 
result worked out at 3.79d. per train mile against 
7.44d. The consumption. per train mile in the 
latter case was 60.02 lb., But in the longer trials 
it was greater. Tests two or three years ago 
showed that over a long distance in South Africa 
the consumption per train mile was 34.74 lb. of 
Welsh coal. It seems, therefore, that a great saving 
must result, since the Viljoens coal can be got at 
least a third of the price of Welsh coal. Indeed, 
an official report states that the change will mean a 
saving, at the lowest estimate, of 32,0001. per 
annum. The Natal Government use native coal, 
got at Dundee, superior in quality to Viljoens, the 
consumption being as 14 to 1 of Welsh. The price 
is 83. 6d. per ton, but when a larger quantity of 
Viljoens is taken by the Cape railways the price 
will be reduced, the proposal being to reduce the 
price with increase in the quantity required. 





HYDRO-OXY GAS. 

THE question of keeping gas up to the required 
standard of illumination is one that now engages the 
attention of gas engineers. As long as there were 
abundant supplies of cannel coal the matter was easy 
enough, and 16, 20, or 25 candles were attained with- 
out much difficulty. But now the supply of cannel 
is lessening, and, as a consequence, the price is rising 
steadily. The primary cannel of Wigan is partly 
worked out; the Curley cannel of North Wales can 
only be obtained with difficulty ; in Scotland several 
old seams have disappeared ; it is to Derbyshire and 
Yorkshire that the gas works have now to look for the 
most plentiful supplies. Naturally the owners of these 
cannel beds take advantage of their position to get the 
best possible prices. On the other hand it is the 
policy of gas companies to reduce their prices, although 
this is a statement which does not find much popular 
acceptance. In mostinstances there is a clause in their 
Acts enabling them to increase their dividends as the 
price per 1000 ft. is reduced, and once they have 
managed to get below the line at which this augmenta- 
tion commences they are very loth to repass it. When 
shareholders have received 11 or 12 per cent. for two 
or three years they are apt to resent a return to 10 per 
cent. Quite apart, however, from shareholders’ 
interests, no gas manager likes to have to raise the 
price of his commodity to the public; there is a 
strong feeling of hostility arising against municipal 
monopolies which some day will cause their extinction, 
and it is not desirable to fan the feeling by increased 
exactions, 








The scarcity of cannel has caused many other sub- 
stances to be tried in place of it, and at a recent meet- 
ing of the Gas Institute not less than three papers 
dealing with the subject of gas enrichment were read.* 
These all dealt with the employment of gas or vapour 
from oil of some kind, generally of petroleum or shale 
oil. In one paper it was stated that at Rotherhithe 
ordinary coal gas of 16 candle-power costs Is. per 1000 
cubic feet in the holders. When this is enriched by 
the use of cannel gas to 17 candle-power, the cost is, 
at present rates, 14.6d. per 1000 cubic feet of the en- 
riched gas. If the enriching is done with petroleum 
vapour, the cost is reduced to 13.92d. per 1000 cubic 
feet, but if by oil gas the cost is 14.17d. per 1000 
cubic feet. So that on this showing enriching by 
oil gas costs about 4d. per 1000 cubic feet less than 
by cannel gas, and but }d. more than with petroleum, 
At Beckton a light petroleum spirit called ‘‘ carbu- 
rine,” costing 91. per gallon delivered, is used. From 
1.75 to 2.25 gallons of oil are required to raise 20- 
candle gas three candles. No condensation of the 
vapour is found to take place. The cost of raising 
gas from 20 to 22 candle-power is said to be 1.47d. per 
1000 cubic feet ; from 16 to 18 candle-power the cost 
is 1.3d. 

Another method of raising the illuminatirg power 
of gas has been tried at Ramsgate by Mr. Valon. 
In place of the small percentage of air—4 to 14 per 
cent.—which it has been customary to add to gas to 
aid in its purification, he employs .6 per cent. of 
oxygen. The result is that the gas:which, with .75 
per cent. of air added, usually gave 13.5 candles, was 
reported by Mr. Valon to give, with oxygen used in 
place of the air, about 16.5 candle-power. The 
increase of one candle-power was credited to the 
removal by aid of the oxygen of an extra 1 per cent. 
of carbonic acid, leaving the remainder to be accounted 
for by the direct action of the oxygen and the discon- 
tinuance of the .75 per cent. of air. 

We have quoted these instances of the use of petro- 
leum and oxygen as enrichers, used separately, in order 
to lead us to the consideration of a new process, 

atented by Mr. E. Tatham, and now being introduced 
S the Hydro-Oxy Gas Patents Proprietary, Limited, 
of 11, Salisbury-square, Fleet-street. E.C. In this 
both oil vapour and oxygen are used, with the result 
of obtaining an increased and more economical effect 
than attends the use of either separately.. The oil 
used may be petroleum, blast furnace oil, naphtha resi- 
dues, or green oil; it is distilled or ‘“‘ cracked” at a 
comparatively low temperature — about 1000 deg. 
Fahr.—and leaves but about 5 per cent. residue of 
carbon in the retorts. As it issues from the retort 
it mingles with a stream of oxygen produced by 
the Brin process, the proportion of oxygen being 
about 15 per cent. The immediate effect of the 
oxygen is to render the oil vapour incondensible, and 
to convert it from a substance burning with a thick 
smoking flame, toa lighting gas of 80 to 100 candle- 
power, giving a flame of dazzling intensity, and of very 
characteristicappearance. Under similar conditions of 
burner and pressure, the hydro-oxy gas gives a flame 
somewhat larger than that given by town gas, and 
instead of there being a large blue non-luminous centre, 
surrounded by a brighter margin, the luminous por- 
tion invades the dark centre and almost overpowers 
it, while it is itself so white and brilliant that the 
ordinary gas flame looks dark yellow beside it. 

It will probably strike the reader that the use of 
oxygen must be a very serious expense, judging from 
the prices charged for it for limelight purposes. But 
when prepared on a large scale by the Brin process, and 
used on the spot, it is comparatively inexpensive. It 
will be remembered that the Brin process consists in 
passing atmospheric air over heated oxide of barium 
in retorts until the material is saturated with oxygen, 
after which the pressure is reduced and the gas given 
off. According to Mr. Valon’s figures, to make 10,000 
cubic feet of oxygen per 24 hours requires an initial 
expenditure of about 3000/., while the maintenance, 
fuel, and labour amount to from Is. 6d. to 2s. 6d. per 
1000 cubic feet of oxygen produced. The amount of 
oxygen required is less than 20 per cent. of the oil 
vapour. According to Dr. Thorne, 5 per cent. of this 
mixture, added to coal gas, increased its luminosity 
by 3} to 4 candles. 

The demand for very high candle-power gas is, of 
course, verylimited. Itmay be used in railway carriages 
and buoys and other places where the gas must needs 
be Po in a compressed state, if used atall. For- 
merly there was a separate service of 25 candle-power 
gas in some parts of the west end of London, and con- 
sumers could be connected to either set of mains as 
they desired. But we believe that the manufacture 
of this gas has been discontinued for some years. Pro- 
bably there would be difficulties in the way of using 
such powerful gas, even in a system that was laid out 
specially for it. It is expected that the chief benefit 
to be derived from the hydro-oxy gas will be in its 
substitution for cannel gas or other enrichers now ¢€m- 
ployed. Possibly it will enable the carburisation of 


* See ENGINEERING, vol. liv., page 81. 
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the coal to be carried farther than at present, and 
instead of the process being stopped when 10,000 ft. 
have been extracted from a ton, 10 or 20 per cent. 
more gas, of lower quality, may be obtained, and then 
raised to the required quality by the addition of the 
new material. The Corporation of Huddersfield has 
laid down plant for the production of hydro-oxy gas, 
and the results of the first fortnight’s working gave, 
according to the statement of Mr. W. R. Herring, 
their manager, an increase of 54 candles for 5.96 per 
cent of hydro-oxy gas used. Other towns and com- 
panies have the matter under consideration. The fact 
that the use of petroleum vapour as an enricher is 
becoming widely diffused, and that in one instance, 
at least, oxygen has been found to simplify and im- 
prove the purification of gas, and incidentally to in- 
crease its luminosity, is sufficient to raise a presump- 
tion in favour of the claims put forward for the new 
process of combining the two gases. Those who are 
interested in the matter can see the manufacture and 
the results in Salisbury-square, and form their own 
opinions. 

The installation for the production of hydro-oxy gas 
at Huddersfield is being laid down in instalments. 
Eventually it will consist of an oxygen plant, and 
four bays of oil gas retorts, capable together of 
a daily make of 200,000 cubic feet of oxy-oil gas. 
The oxygen plant, erected by Brin’s Oxygen Company, 
comprises two sections, which can be worked together 
or separately, and will produce 30,000 cubic feet of 
oxygen per day. Only one bay of the oil plant is com- 
plete as yet ; it will produce 50,000 feet per day. Init 
there are fifteen cast-iron retorts, 8 in. in diameter and 
7 ft. long, having 54 ft. of heated length between 
the walls. They are set with a fall of 1 in. 
towards the back, and the <il is fed into them 
through 2-in. iron pipes arranged in duplicate, pass- 
ing through the front covers and terminating about 
half-way along the retorts. The oil is supplied to 
these feeds by syphons carrying floats so arranged 
that any back pressure, caused by stoppage in the 
feed pipe or pressure in the retort, raises the float 
and shuts off the oil supply. The bottom and hottest 
retorts are used for cracking the residuals from the 
upper retorts. The oil is cracked at a low red heat, 
and the oxygen admitted to the vapour soon after it 
leaves the retort, and whilst itis still warm ; the two 
gases go through the condenser together. Two meters, 
coupled together, insure that the two gases shall be in 
such proportions that the oxygen is 15 per cent. of 
the oxygen-oil gas. 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—There was a dull tone in 
the warrant market last Thursday, and prices of iron 
went easier. The price of Scotch pig iron in the fore- 
noon receded 4d. per ton, and a decline of another 4d. 
was made in the afternoon. Cleveland iron fell in price 
3d. per ton, over rumours as to the monthly returns. 
At the close of the afternoon market the settlement 
prices were—Scotch iron, 423. 3d. per ton; Cleveland, 
34s. 3d.; Cumberland and Middlesbrough hematite iron 
respectively, 44s. 6d. and 43s. 44d. per ton. Business 
was very quiet on Friday forenoon. Only about 4000 
tons of Scotch iron were dealt in, including several lots 
at 42s. 4d. per ton, with a call in eight days. 
Cumberland hematite iron fell 3d. per ton at 44s, 4d. 
sellers, The market was more active in the afternoon, 
when 42s. 24d. cash to-day and 42s. 3d. cash on Monday 
were paid for Scotch warrants. About 10,000 tons 
changed hands, and notwithstanding a somewhat persis- 
tent offering of hematite iron, the quotation at the last 
was steady at the forenoon’s closing quotations. Some 
unofficial business was also done at 42s. 3d. per ton this 
week, with a ‘‘plant.” Nothing was done in Cleveland 
iron, but 1000 tons of Cumberland hematite iron changed 
hands at 44s. 64d. one month. The closing settlement 
prices were—Scotch iron, 42s. 3d. per ton; Cleveland, 
34s, 3d.; Cumberland and Middlesbrough hematite 
iron, 44s. 6d. and 43s, 43d. per ton respectively. 
On Monday forenoon a comparatively good business 
was done in Scotch iron, some 10,000 or 12,000 
tons changing hands, including a line of 4000 tons at 
42s. 34d. one month, with 1s. forfeit in sellers’ option. 
The cash price was unchanged from Friday at 42s. 3d. 
per ton sellers. Some 2000 tons of Cleveland were done 
at 34s. 6d. one month, and the cash quotation marked a 
rise of }d. per ton from Friday. No business was done in 
hematite iron, and the quotations remained unaltered. 
The market was firm in the afternoon for Scotch iron, 
and at the last the cash quotation showed a gain of 4d. 
per ton on the day. About 5000 or 6000 tons were dealt in. 
Business was done ex-officially at 42s. 24d., with a 
‘‘plant” on Friday. At the close the settlement prices were 
—Scotch iron, 42s. 3d. per ton; Cleveland, 34s. 3d.; Cum. 
berland and Middlesbrough hematite iron, respectively, 
44s. 3d. and 433. 3d. per ton. Business was again quiet 
on Tuesday forenoon. About 11,000 tons were dealt in, 
all except 1500 tons of Cleveland being Scotch iron. 
The prices varied to some extent. The market was 
steady in the afternoon, with a fair amount of business 
doing in Scotch iron. Officially about 5000 tons were 
dealt in, and the cash price was unchanged at 423. 3d. 
at the close. In addition, 4000 tons were done at 
423, 64d. three months fixed, and business also took 
place at 42s. 2d. cash, with a “‘plant” at 2d. for a 








month, anc 42s, 64d. per ton one month, with acall. Two 
lots of 500 tons of Cleveland and 500 tons of Cumberland 
hematite iron were done at about list prices. The 
closing settlement prices were—Scotch iron, 42s. 6d. per 
ton ; Cleveland, 34s. 3d. ; Cumberland and Middlesbrough, 
respectively, 44s. 44d. and 48s. 3d. per ton. To-day’s 
forenoon market was active, some 15,000 tons of Scotch, 
5000 tons of Cleveland, and 2000 tons of hematite iron 
being dealt in, generally at firm prices. Business in the 
afternoon was rather idle, but prices continued firm, 
42s. 24d. per ton cash being obtained for two lots of 
Scotch iron. The following are some of the quota- 
tions for No. 1 special brands of makers’ iron: Gart- 
sherrie and Summerlee, 49s. per ton; Calder, 50s. ; Colt- 
ness, 55s. 6d. ; Langloan, 56s.—the foregoing all shipped 
at Glasgow; Glengarnock (shipped at Ardrossan), 49s. ; 
Shotts (shipped at Leith), 51s.; Carron (shipped at 
Grangemouth), 53s. 6d. per ton. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
3820 tons, as compared with 5813 tons in the 
corresponding week of last year. They included 
370 tons for Canada, 630 tons for Italy, 834 tons 
for Germany, 556 tons for Holland, smaller quan- 
tities for other countries, and 1171 tons coastwise. 
The number of blast furnaces now in actual operation in 
Scotland is 53, as compared with 78 at this time last year. 
There are 20 working on hematite iron ore, 32 are making 
ordinary iron, and one is making basic iron (at Glengar- 
nock). Two furnaces have been put out of blast at Carron 
Works, and one has been damped down at Summerlee | 
Works. It is reported that in several cases the stocks of | 
special brands in makers’ hands are rather scarce. The 
stocks of pig iron in Messrs, Connal and Co.’s public 
warrant stores stood at 328,611 tons yesterday afternoon, 
against 329,328 tons yesterday week, thus showing a 
decrease for the week amounting to 717 tons. 


Glasgow Copper Market.—Copper was firmer last Thurs- 
day, and changed hands both inside and outside the 
market at an advance of 2s. 6d. per ton, and at the same 
price, 427. 6s. 3d. per ton, in both cases, There were no 
official transactions on Friday, but 50 tons changed hands 
in the afternoon at 42/. 6s. 3d. per ton cash, with buyers re- 
maining at that price. One lot of copper changed hands, 
25 tons, on Monday forenoon at 42/, 15s. three months, 
sellers wanting 1s. 3d. per ton more. A similar quantity 
was sold on Tuesday at 42/. 12s. 6d. three months. 


Spanish Iron Ore Imports at Clyde.—The landings of 
Spanish iron ore at the ports of Glasgow and Greenock 
during the month of October show a very serious falling 
off, owing chiefly to the blowing out of about one-half of 
the Scotch iron furnaces, in consequence of the high price 
of coal, Only ten steamers arrived from Bilbao, &c., with 
16,096 tons—a decrease of 32,927 tons as contrasted with 
the imports in October last year. For the ten months the 
imports show a falling off to the extent of 157,556 tons. 
The imports in 1891 were smaller, but for the first five 
months of that year there were the strike and lock-out of 
the Scotch iron furnacemen, The returns, specially com- 


piled, were as follow : 
Month. Ten Months. 
Vessels. Tons. Vessels. Tons. 


1893 Gas -.» 10 16,095 204 327,996 
1892 ag .. 384 49,022 306 485,552 
1891 are .. 23 32,880 164 218,148 
1890 aa .- 10 13,950 292 425,725 


1889... .. 380 43,579 279 393,444 
From these figures it will be seen that the imports for 
the ten months show a falling off to the extent of 157,556 
tons, 


Copper Ore Imports at Glasgow.—The landings of 
Spanish copper pyrites at Glasgow for the month of 
October, 1893, amounted to 3523 tons, being an increase 
of 1784 tons over the receipts for the corresponding month 
last year. For the ten months the landings show an in- 
crease of 10,066 tons over those for the same period in 
1892, and 3829 tons over those for the ten months in 1890, 
which showed an aang gg. oe heavy import. The 
pyrites were chiefly for the Tharsis Copper and Sulphur 
Company’s Glasgow works. The returns specially com- 


piled were : 
Month. Ten Months. 

Vessels. Tons. Vessels. Tons. 
1893 és 2 3523 28 49,010 
1892 = 1 1734 23 38,944 
1891 me 3 4583 30 43,160 
1890 ee 3 4457 29 45,181 
1889 a 3 3043 35 43,734 


Finished Iron and Stecl.—There is a fairly active condi- 
tion of things ruling at most of the finished iron works, 
the makers of bars being in most cases able to keep full 
shifts going. Home users are taking the great bulk of 
the current production of manufactured iron, the shipping 
demand being slow. Common bars are quoted at 5l. 5s. 
to 51. 123. 6d., and best bars up to 6/. 2s. 6U. per ton. The 
makers of sheets lately held a meeting, at which they re- 
solved tu continue the prices on the basis of 7/. 7s. 6d. per 
ton for iron singles. Last Friday the Lanarkshire makers 
of steel held a meeting, at which it was agreed to advance 
the price of steel plates for shipbuilding purposes to the 
extent of 2s. 6d. per ton. It is stated that the high price 
of fuel was the cause of the price being raised. Tube- 
makers are reported to be getting busier. 


The Glasgow Bridge Difficulty.—It is understood that 
the plan lately suggested by Mr. Mason, a well-known 
local contractor, and for several years a prominent 
member of the Town Council of Glasgow, for the recon- 
struction of the Broomielaw Bridge will be adopted b 
the Bridges Committee, and eventually by the council, 
Should that prove to be a correct surmise, the present 
bridge (Telford’s) will be taken down and rebuilt on the 





same site, cylindrical piers and foundations being used, 








and the width being increased to 80 ft. Mr. Mason esti- 
mates that in the event of the piers being sunk to the 
rock, the cost of wee the bridge will be about 
80,000/. It is said that the Edinburgh engineers, Messrs. 
Blyth and Cunningham, thoroughly approve of Mr. 
Mason’s plan. 


A Proposed Railway Line from Fort William to Inverness. 
—A survey is now being made of the route from Fort Wil- 
liam to Inverness, which has for its object the construc- 
tion of a line in three sections from Spean Bridge to the 
Highland capital. As at present proposed, the first sec- 
tion of the new line would run from Spean Bridge to Fort 
Augustus, the second section from the fort to the end of 
Loch Ness, and the third section from Lochend to a point 
on the farm of Dalveigh, Inverness, from which a short 
branch would be made to connect with the Highland 
Railway near Clachnaharry. The survey is being made 
by Mr. Forman, C.E., Glasgow. In Inverness and dis- 
trict the new scheme is exciting much interest, but in 
railway and official circles it is not being seriously 
viewed. In the event of the necessary Parliamentary 
powers being applied for, the Bill is sure, however, to 
meet with opposition from the Caledonian Canal Com- 
missioners, the Highland Railway Company, and others 
deeply interested. 


Institution of Engineers and Shipbuilders : Graduates’ 
Section.—The opening meeting of the Graduates’ Section 
of this Institution was held last night, when the president, 
Mr. Matthew Taylor Brown, B.Sc., delivered an interest- 
ing introductory address, in the course of which he dealt 
somewhat minutely with the construction of the Glasgow 
sewage treatment works, which are now nearing comple- 
tion, and are to deal with about one-fifth of the sewage of 
the city. He also touched upon some other engineering 
topics. Subsequently he presented Mr. James Welsh 
with the silver medal of the section on account of his 
per of last session on ‘‘ The Friction of a Small Marine 


ngine.’ 


New Shipbuilding Contracts.—It is stated to-day that 
three fast sea-going torpedo-boat destroyers, similar to 
those recently ordered of Messrs. Thornycroft and Messrs. 
Yarrow, are to be built by a prominent Clyde firm for 
the Admiralty, and two by a Paisley firm. Ib is also 
stated that an order has been placed with Messrs. James 
and George Thomson, Clydebank, for a paddle-wheel 
steamer similar to the one which they launched last May 
for the Belfast and Bangor passenger service, 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Midland Institution of Engineers.—A special meeting 
of the members of this Institution was held on Satur- 
day, at Chesterfield, under the presidency of Mr. J. G. 
Binns, of Burton-on-Trent, in the absence of Mr. A. 
Barnes, J.P. The following papers were discussed : 
‘** Witwatersrandt Goldfield,” by Mr. J. P. Hamilton; 
** Notes on Natal Goldfields,” by Mr. J. P. Hamilton ; 
** Geological History of the Rawdon and Boothorpe 
Faults in the Leicestershire Coalfield,” by Mr. W. 8. 
Gresley, F.G.S.; ‘‘ A Portable Safety Lamp, with 
Ordinary Oil Illuminating Flame and Standard Hy- 
drogen Flame for Accurate and Delicate Gas Testing,” 
by Professor Frank Clowes, D.Sc.; ‘* The Estima- 
tion of the Actual Effective Pressure or Water 
Gauge in the Ventilation of Mines,” by Mr. T. 
A. Southern; ‘Experiments upon a Waddle Fan 
and a Capel Fan working on the same Mine at 
Equal Periphery Speeds, at Teversal Colliery,” by Mr. 

; Hendy; ‘‘Spontaneous Combustion in Coal 
Mines,” by Professor Arnold Lupton; ‘‘ A New Method 
of Laying Coal Dust,” by Mr. H. R. Hewitt; ‘* The 
ot of Buildings,” by Mr. W. Spencer, F.G.S. 
With regard to Mr. Southern’s paper, Mr. Stokes said 
the writer had opened up a question worthy of great con- 
sideration. It was very timely. Some of them had 
formed certain ideas respecting certain matters many years 
ago, and it was necessary their ideas should keep pace 
with thetimes. A number of new members were elected. 
A vote of thanks to the chairman closed the proceedings. 


reams gobo Coal and Iron Company, Limited.—The 
annua — of the directors of this company has been 
issued. It states the net profit for the year amounts to 
30,9187., which, added to the balance brought forward, 
makes a total of 47,2171. The interim dividend already 
paid absorbed 17,884/., leaving a balance of 29,5531. for 
disposal, which the directors recommend should be 
divided as follows: 12s. 6d. per share on fully paid 
shares, and 5s. per share on 10/. shares paid to the C 
shareholders (paid on July 15), 12s. 6d. per share to the 
A shareholders, and 5s. per share to the B shareholders, 
payable on November 22; the balance of 11,448/. being 
carried to a strike reserve fund. Since the end of the 
financial year the directors have had many difficulties to 
combat, resulting from the action of the colliers, and 
they have thought it necessary to take a considerable sum 
from the funds in hand to meet the loss that will arise 
through the present strike. Under the adverse circum- 
stances of the times they are of opinion that the dividend 
should be considered satisfactory. 


Hull Coal Trade: Disastrous Results of the Strike.— 
The lock-out in the coalfields has had an effect on the 
Hull shipping trade unprecedented in its history. York- 
shire is practically wiped out of the list as a coal-exporting 
county. The report, which is given each month from 
Hull in reference to the trade of the port, is for October a 
long series of blanks. Durham has been the mainstay 
of what trade has been done, and it is due to the 
large supply gained in that county that the total 
imports only show a falling off of 75,776 tons as compared 
with the corresponding month of 1892. The total tons 
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imported last month were 127,096, the figures for October, 
1892, being 203,872. There is this startling difference, 
however, that whereas the return shows that in October, 
1892, all the coal came from South Yorkshire and the 
adjacent coal centres, the present return shows one main 
source, Durham, with 115,048 tons—previously an almost 
entirely blank entry. From Yorkshire only 1760 tons have 
been exported by eight collieries. Another feature of the 
return is the absence of any exports, save 200 tons for 
Denmark, against 121,425 sent to foreign countries in the 
month of October, 1892. Last month Hull had no coast- 
ing trade, as against 95,000 tons in the previous October. 


Iron, Coal, and Steel.—Very great disap 
manifested, not only in commercial circles, 


ence to settle the coal dispute. The iron and steel trades 
are going from bad to worse. Manufacturers are not only 
unable to execute the orders they have on their books, 
but are losing many and profitable lines through their 
failure to give any approximate idea as to delivery. Much 
of the injury inflicted on trade will be of a permanent 
character. This is acknowledged on all sides, and, further, 
that there can be no improvement until coal and coke are 
in full supply at reasonable prices, Some 70,000 miners 
in this district are still on strike, and they appear as 
determined as ever to allow no concessions in wages. The 
greatest distress prevails amongst the working classes. 








NOTES FROM THE SOUTH-WEST. 

Curdijf’.—The demand for steam coal has continued 
strong, and prices have shown a hardening tendency. 
The best descriptions have been making 14s. 6d. to 153. 
per ton, while secondary qualities have brought 14s. to 
14s, 6d. per ton. Household coal has also been in good 
demand, and contracts for future delivery have been con- 
cluded at high rates. No. 3 Rhondda large has made 
14s. per ton. Foundry coke has been quoted at 20s. 6d. 
to 2ls. per ton, and furnace ditto at 18s. 6d. to 19s. per 
ton. Iron ore has exhibited little change. About an 


average business has been passing in the manufactured | note that this scheme was actuall 
Some rail orders have been secured | States in 1883, when the ese 

Heavy section steel rails have made | pany undertook to refund the fares if their limited 

itto 4/. 10s. to 4/. 12s. 6d. per | express train between New York and Chicago was more 


iron and steel trades. 
at Merthyr Tydvil. 
31. 15s., and light section 
ton. 


intment is | 
ut amongst | 
the colliers themselves, at the failure of the last confer- | 





Main Colliery Company at Bryncoch. The promoters of 
the enterprise have also in view the ultimate extension 
of the line from Bryncoch to Neath. 








MISCELLANEA. 

Durina the past month it appears that grey forge pig 
iron has been sold in Alabama at 27s. 34d. per ton. If 
this rate could be maintained, our export trade in metal 
goods would certainly be in jeopardy. 


The Mersey Harbour Board, prompted by the success- 
ful operations for deepening the entrance to the port, 
have resolved to spend an additional 20,000/. in removing 
the Mersey bar. 


The premium offered by the Corporation of the City of 
Winchester for the best scheme for electric lighting the 
city, on the award of their consulting engineer, Mr. 
Morgan Williams, has been awarded to the Brush 
Electrical Engineering Company. 

The seventy-fifth session of the Institution of Civil 
Engineers will be commenced on the 14th inst., and the 
meetings before Christmas are likely to be occupied, in 


| addition to an address from Mr. Giles, president, with 


the design and construction of impounding reservoirs for 
water works at Tiansa (Bombay), Baroda, and Jeypore, 
with machinery for the manufacture of casks, and with 
the development of hydraulic power supply in London. 


Messrs. Palmer and Co., Jarrow, have just received an 


| order from the British Admiralty for the entire construc- 
| tion of the hulls and machinery of three fast sea-going 


| torpedo-boat destroyers, which are to have a high rate of 


| speed. 


| Messrs. Thornycroft and Messrs. Yarrow. 


They are to be about 200 ft. in length, and 
similar to those recently placed by the Admiralty with 
This is quite 


| @ new class of work for the district. 


| 


| 


| 


As an antidote to late trains, it was suggested by a 
writer in the Z'imes recently that when a train was more 
than a certain percentage of its scheduled time late, the 
company should refund the fares. It is interesting to 
tried in the United 
ania Railroad Com- 


than an hour late. Apparently the arrangement did not 


Survey of Plymouth Sound.—The field work of the | Work well, as the guarantee has since been abandoned. 


Admiralty survey of Plymouth Sound has been closed for 


The Shipley Local Board have decided to adopt the 


the season of 1893. The work has included all the area | plans of sewerage and sewage disposal for their district 
contained by an east and west line, two cables south of | prepared by Mr. M. Paterson, M.I.C.E., of 35, Manor- 
the Draystone Rock on the south, up to the Rubble Bank | row, Bradford. The disposal works will be situated at 


in Hamoaze on the west, and a line passing across the | Dockfield, near the junction of the Bradford and Leeds 


Plym, half a mile above the Laira Bridge, on the east. 
The Cattewater has been sounded on a scale of 30 in. to 


and Liverpool Canals. The total cost of the scheme is 


estimated at 23,569/., made up as follows: Sewers, 


the nautical mile, while the rest of the work is on a scale | 9300/.; pumping station, 4209/.; sewage works, 4062J. ; 


of 13.2 in. 
Point. The survey will be resumed in the spring. 


on Wednesday by certain Great Western officials of a 
new line between Brent and Kingsbridge. 


. Numerous tide experiments have been made | Jand filtration works, 3717/. ; contingencies (engineering 
in the neighbourhood of the Devil’s Bridge and Devil’s | difficulties, law costs, &c.), 2482l. 


The land and ease- 


| ments will probably cost about 8000/. more, and the 
Kingsbridge Railway.—A further inspection was made | #nnual cost of working is estimated at from 600/. to 700/, 


The new torpedo-boat destroyer Havock, built by 


The line | Messrs. Yarrow and Co., was again taken out on Frida 


throughout is in a forward state, and in a few weeks it | last for an eight hours’ trial at an economical speed, wit 


will be ready for public use. 


The line will be worked | a view to ascertain the distance she would steam with 


upon the electric staff principle, and each station isin|the fuel supply she can carry on board, upon which 


telephonic communication. 
about midway between Brent and Kingsbridge, there is a 
double line, with a platform on each side. Loddiswell 
station, the next one to Kingsbridge, has a single line and 
platform, with large siding accommodation. Avonwick 
station is similar to Loddiswell. 


Pollution of the Avon.—The Bath Town Council on 
Monday adopted a resolution recognising the necessity of 
cleansing the Avon from sowage pollution, and instruct- 
ing a special committee to take steps in the direction of 
securing provisional contracts, selecting an engineering 
expert, &c. 

Barry Graving Dock.—The directors of the Barry 
Graving Dock and Engineering Company, at their meet- 
ing on Tuesday, had under consideration the accounts for 
the past financial year. Subject to audit, they decide 
to carry 6000/. to reserve and reduction of capital, and to 
recommend the payment of a final dividend of 103. per 
share, making 10 per cent. for the year, leaving 1310/. to 
be carried forward to the next account. 


Coal in South Wales.—The success of the Llanbradnach 
Company in the Caerphilly Valley has prompted other 
capitalists to come into the valley. 
Abercarn Coal Company and the Risca Company propose 
to commence operations. 

The Telephone in the West.—The National Telephone 
Company, Limited, has announced that in future a con- 
tinuous day and night service will be given by the Bristol 
and Clifton exchanges. Upwards of 700 subscribers are 
connected with these exchanges. 


Tips for Barry.—The first of a number of new tips to be 
placed on the western side of Barry Dock is now in course 
of erection. Several more will be put up as quickly as 
possible, so as to enable the company to provide adequate 
accommodation for vessels arriving at Barry. 


Welsh Railway Projects.—A proposal is on foot for the 
construction of a line to connect the Midland system at 
Pontardawe with the Great Western main line at Neath, 
An undertaking to be called the Pontardawe, Bryncoch, 
and Graigola Railway and Collieries Company is being 
formed for the purpose of acquiring and working the Pon- 
tardawe and Bryncoch Railway, recently constructed b 
Messrs. Thomas Brothers, of Alltwen. This line, whic 
connects with the Midland Railway at Pontardawe, is 
intended to serve the Primrose Colliery, the Bryncoch 
Little Pit, the Graigola Level, and the new pit of the 


At Gara Bridge station, | depends her radius of action. 





Among others, the | 








It was found that, at a 
speed of 11.2 knots, the consumption was under } ton an 
hour, while at 10 knots it was 34 cwt. an hour; and, asthe 
bunkers have a capacity of 60 tons, it follows that the 
distance the Havock can steam without coaling isabout3500 
knots. The Admiralty authorities consider this new 
vessel a very great success in every respect. The Havock 
will now be provided with a few remaining fittings, and 
she is expected at Portsmouth the end of this month. 


The following is a list of those who have been recom- 
mended by the President and Council of the Royal 
Society for election into the Council for the year 1894, at 
the anniversary meeting on November 30: President, 
Lord Kelvin; treasurer, Sir John Evans; secretaries, 
Professor Michael Foster, Lord Rayleigh ; foreign secre- 


qd | tary, Sir Joseph Lister ; other members of the Council, 


Professor Isaac B. Balfour, Andrew A. Common, Andrew 
R. Forsyth, Richard Tetley Glazebrook, Professor 
Alexander H. Green, Sir John Kirk, Professor Oliver J. 
Lodge, Sir John Lubbock, William D. Niven, William 
H. Perkin, the Marquis of Salisbury, Professor J. S. 
Burdon Sanderson, Adam Sedgwick, Professor Thomas 
E. Thorpe, Professor William A. Tilden, and Professor 
W. Cawthorne Unwin. 


The Board of Trade returns for the past month are on 
the whole less unsatisfactory than might have been ex- 
pected. The imports amounted to 35,356,469/., an in- 
crease of 1.8 per cent., and the exports of British goods 
were valued at 18,119,792I., a decrease of 2.9 per cent. 
The quantity of coal exported showed a decrease of 
450,520 tons as compared with the corresponding month 
last year. Had it not been for the large shipment of 
telegraphic wires and apparatus, amounting in value to 
246,081/. against 31,198/., the decrease in the value of 
metals exported would have been greater than it is. The 
decrease of iron is 12,790 tons in quantity and 256,413/. 
in value. Of copper the decrease is 46,112 cwt., while 
the value is less by 119,629/. Steam engines were valued 
at 367,802/. against 245,374/., the chief increase being 
found in stationary and agricultural machines. Larger 
shipments to Russia and the British East Indies account 
for the increase, but Argentina also is taking larger 
quantities of agricultural machinery, both steam and of 
other kinds. 


The annual report of the Department of Mines and 
Agriculture, New South Wales, for the year 1892, has 
just been issued, from which it appears that the output 


of coal last year, compared with 1891, shows a consider- 
able decrease both in quantity and value. The decrease 
appears to be mainly due to the reduction in the con- 
sumption of coal within the colony. The export of coal, 
as a whole, shows comparatively small diminution; in- 
deed, the quantity sent to foreign ports shows an 
increase, the decrease being to intercolonial ports, but 
there was a reduction all around in the price of coal 
which has not been so low since 1881. In 1892 the total 
output was 3,780,968 tons, valued at 1,462,388/., or an 
average price per ton of 7s. 8.82d.; of this production, 
1,318,008 tons, of 587,016/. value, were sent to inter- 
colonial ports, and 873,697 tons, of 441,379/. value, to 
foreign ports, leaving 1,589,263 tons for home consump- 
tion. In 1891 the total production was 4,037,929 tons, of 
1,742,7951. value (average price per ton, 8s. 7.58d.), of 
which 1,397,256 tons, of 700,380. value, were shipped to 
intercolonial ports, and 847,473 tons, of 460,595/. value, to 
foreign ports, leaving 1,793,200 tons available for home 
use. 


The British Consul at St, Petersburg, in his last report, 
gives the details of the scheme for constructing a railway 
across Siberia, which was decided on in November last. 
It is to be built consecutively in three stages or sections. 
The work is to commence with the first section, on the 
completion of which the second will be taken in hand, 
and the third will be proceeded with when the two other 
sections have been completed. The first, or Western 
Siberian section, will extend from Tcheliabinsk to the 
River Obi, a length of 885 miles; thence to the town of 
Irkutsk, a distance of 1169 miles. Simultaneously with 
the building of this portion of the line, the work now in 
progress on the Vladivostock-Grafsky section will be con- 
tinued, and the construction of a line connecting the Ural 
mining and Siberian trunk line with Ekaterinburg will 
be commenced. This portion of the work is to be com- 
pleted not later than 1900. The second stage will consist 
in the construction of the portions of the projected line 
which extend from Grafsky to Kabarovka, 195 miles, 
and from the station of Mysovskoi, the starting point of 
the railway on the other side of the Baikal Lake, to Stre- 
tinsk, a distance of about 673 miles. In the third and 
final stage will be constructed the Circum-Baikal portion, 
195 miles, and the section from Stretinsk to Kabarovka, 
a length of about 1333 miles. In this manner the trunk 
Siberian line, starting from Tcheliabinsk and terminating 
at Kabarovka, will extend over a length of about 4487 
miles, The cost of the construction of the first section is 
estimated at 15,000,000/., this sum including the cost of 
connection with the Ekaterinburg line. The money as- 
signed will be paid yearly, in sums not exceeding 4,000,000, 
In connection with the Siberian Railway the consul says it 
is interesting to note that the sea route to the Yenisei, 
the pioneer of which was Captain Wiggins, will be utilised 
for the purpose of conveying along it railway materials 
for the new line. These materials will be carried by 
vessels starting from Russian ports to the mouth of the 
Yenisei, from which point they will be transported to 
Krasnoyarsk in barges towed by powerful tugs. 





RatLway ACCIDENT IN TASMANIA.—We have received 
from Mr. T, S. Cleminshaw, Launceston, Tasmania, a 
photograph showing the results of a criminal attempt to 
plunge a railway train over a bridge into a deep gorge. 
On Wednesday, September 20, a train of the Main Line 
Railway Company was approaching the Horseshoe Creek, 
when it suddenly left the metals a few feet from the 
bridge. The driver immediately applied the vacuum 
brake, but of course it was powerless to prevent the 
engine passing on to the bridge, which is an open trestle, 
without decking, ballast, or parapet. The whole train 
ploughed its way over the sleepers until it came toa 
standstill a few feet from the other end of the bridge, the 
engine falling over at an angle of 45 deg., one set of 
wheels being wedged between the ends of the sleepers and 
the longitudinal timbers of the bridge, On examination 
it was found that the fishplate bolts had been broken off 
near the entrance of the bridge and the rails spread apart, 
while at the other end of the bridge sleepers had been 
piled on the line. The gorge is 150 ft. across and 100 ft. 
deep. No lives were lost, thanks to the brake and to the 
pluck of the men in sticking to the engine. 





Beiaran Coat Minina.—The production of coal in 
Belgium last year amounted to 19,583,173 tons, as com- 
pared with 19,675,644 tons in 1891. The value of the coal 
raised in Belgium last year was 8,051,420/., as compared 
with 9,898,160/. in 1891. It will be seen that the average 
value last year was 83s. 2d. per ton, as compared with 
10s. 1d. per ton in 1891. The average depth at which 
working operations were carried on in Belgium last year 
was 1366 ft., as compared with a corresponding average 
of 1333? ft. in 1891. ‘The number of workpeople employed 
below und last year was 88,806, as compared with 
90,248 in 1891. The number of workpeople employed 
above ground last year was 29,772, as compared with 
28,735 in 1891. The average number of working days of 
each miner last year was 292, as compared with 286 in 
1891. The amount paid away in wages last year was 
4,540,360/., as compared with 5,169,880/. in 1891, givin 
an average of 38/. 5s. 7d. per head last year, as compare 
with 437. 8s. 9d. per head in 1891. ‘The other workin 
expenses which had to be provided for last year amounte 
to 3,040,680/., as compared with 3,293,840. in 1891. It 
follows that the gross working expenses last year were 
7,581,000/., as compared with 8,463,720/. in 1891. The 
net profit realised last year was, accordingly, 470,480/., 
as compared with 1,434,440/. in 1891. It will be seen that 
the average profit realised per ton last year was 6d., as 
compared with a corresponding average of 1s. 6d. per ton 
in 1891. The scantiness of last year’s profit will not 








escape attention, 
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WELL-BORING MACHINE. 
CONSTRUCTED BY MESSRS. C. ISLER AND ©0., ENGINEERS, LONDON. 


So 


WE illustrate on the present page a well-boring 
machine designed for use either with the diamond 
boring bar, or with the percussive drill. The machine 
is intended to be driven by belt from a portable engine, 
and is itself mounted on wheels, so that it can be 
moved with facility. It is shown arranged for boring 
with the diamond bar. The spindle shown is hollow, 
and is rotated by bevel gearing from the main shaft. 
The successive 10-ft. rods pass through, additional 
lengths being added as the boring proceeds. The feed 
is effected by the weight of the rods, but as the hole 
grows deeper, the pressure would be too great were 
it not regulated. To this end the shackle over the 
rods is connected by two pitched chains to a movable 

latform at the back of the machine, and on this plat- 
ane weights can be placed to partially balance the 
rods. For withdrawing the rods there is provided a 
lifting gear at the back of the machine, actuated by a 
rope and handwheel, through the intermediary of a 

inion and spurwheel. The water for converting the 
faoen into slurry is supplied by a pump at the back 
of the machine. 

When the soil to be bored is loose and friable, 
diamond drilling is useless, and recourse must be had 
to the percussion system. The bearing of the vertical 
spindle is then removed, and the rods suspended 
directly from the main rope barrel. This is driven 
from the pulleys through gearing and a friction clutch, 
and is controlled by afoot brake. The attendant is 
consequently able to lift and drop the drill with great 
rapidity, having it always under complete control. 
The entire machine is fixed under a derrick, which is 
constructed in parts which allow of its ready removal 
and transport. 

Our engraving is from a photograph of a machine 
sent by the makers, Messrs. C. Isler and Co., of Bear- 
lane, Southwark, London, to a mining company in 
Chili, who wish to be able to drill to a depth of 
1200 ft, 











INDUSTRIAL NOTES. 

Tue public will regard with deep concern and regret 
the failure of the conference of coalowners and miners’ 
representatives, held at the Westminster Palace Hotel 
on Friday and Saturday last. The conference was pro- 
longed, being in session for several hours on the two 
days, but the standpoints of the two parties were so 
much at variance that no settlement was arrived at, 
Without criticising the policy of the two parties, 
which is, as a rule, outside the purview of ‘‘ Industrial 
Notes,” we may venture to express disappointment at 
the result, a result which is calamitous not only to coal- 
owners and miners, but to the whole of the industries 
of the kingdom, and to the community at large. The 
conference was so important, by reason of the vast 
interests at stake, that a careful statement of the 
facts, in sofar as they are made public, will be of ser- 
vice as a record of a great opportunity lost, a failure 
all the more deplorable because of prolonged dispute, 
the losses and suffering endured, and the expectations 
of a speedy settlement which had been raised by the 
mere fact of the conference having been arranged. To 
make the record complete, the earlier events which led 
up to the conference should be restated. Some weeks 


ago the Mayor of Sheffield called a conference of the | 
mayors of several towns more or less directly affected | 


by the coal dispute, with a view of endeavouring to 
effect a settlement, or to suggest a basis for negotiations 
between the two parties. ‘hat conference was abor- 
tive in so far as its original intention was concerned, 
but it led to the withdrawal by the coalowners of their 
former notices for a reduction of 25 per cent., and the 
substitution therefor of 15 per cent. reduction. Be- 
yond that nothing practically wasdone. The men re- 
fused to accept the 15 per cent. reduction, as they had 
done previously the 25 per cent. reduction. After 
some time had elapsed, a further conference of the 
mayors was held, when regret was expressed at the 
failure of their previous suggestions, but no new pro- 





posals were formulated. This conference also was 
abortive. 

The coalowners, through the secretary of their 
federation, then expressed their willingness to meet 
the men’s representatives at a joint conference. That 
letter of the coalowners’ secretary was considered at a 
meeting of the executive of the Miners’ Federation 
held at Derby on Monday, October 30. The conference 
was thereupon arranged, and met on Friday and Satur- 
day last at the Westminster Palace Hotel. The 
miners’ delegates represented Yorkshire, Lancashire, 
the Midland Federation, Derbyshire, Nottingham- 
shire, Leicestershire, North Wales, and Monmouth, 
also the coal porters. Including the officials, there 
were 36 or 37 delegates present. Mr. Chambers, coal- 
owner, occupied the chair. The employers proposed 
the following terms as a basis of agreement, pending 
a final settlement: 1. That there shall be a meeting 
of an equal number of coalowners and miners’ repre- 
sentatives, with the joint secretary of each body as 
ex officio members, and three other persons appointed 
to act as conciliators, and at such meeting, or such ad- 
journed meeting as may be agreed upon, an endeavour 
shall be made to arrange terms of settlement. 2. That 
the gentlemen appointed to act as conciliators shall be 
agreed upon between the coalowners and miners’ re- 
presentatives within —— days from this date, or, if not 
so agreed upon, ——-—- shall be requested to nominate 
them, and they shall be appointed by the joint com- 
mittee. ‘The Miners’ Federation submitted counter- 
proposals, as follow: 1. That the men resume work 
at the old rate of wages up to April 1, 1894, 2. That 
the minimum standard rate of wages be 30 per cent. 
above that of January, 1888. 3. That a board of 
conciliation be formed to deal with wages. 4. That 
when the board is formed it shall determine the rate of 
wages from April 1, 1894. Those resolutions, or pro- 
posals, were discussed on the first day of the conference 
without any decision being come to. On the second 
day the discussion was renewed, when the chairman 
stated that the coalowners could not accept Mr. 
Pickard’s proposals, But, inasmuch as one of the 
chief difficulties appeared to be the terms upon which 
the men should resume work pending the settlement, 
the coalowners desired to submit further proposals. 

The further proposals submitted to the conference 
by the coalowners were: 1. That a board of concilia- 
tion, consisting of ten representative owners and 
ten representatives of miners from different dis- 
trict federations, should be formed forthwith, to 
meet on Wednesday, the 8th inst. 2. That the board 
should proceed first to choose a chairman-umpire, to 
be independent of both parties; failing which at that 
sitting, the chairman-umpire shall be appointed by the 
Speaker of the House of Commons, or some other 
high authority. 3. That the board shall have power 
to deal with the present difficulty and decide the rate 
of wages to be paid from the resumption of work, and 
to deal with the general wages question. 4. That to 
settle the present difficulty, each party to be entitled 
to bring what evidence they please before the board at 
| two full days’ sittings, and after that has been done, 
| the chairman-umpire may be called upon by either side 
| to give his decision as to the rate of wages to be paid 
| from that date (the 8th inst.), and his decision shall be 
| binding on both parties. 5. That the pits should re- 
| start work immediately after the decision of the board 
on the terms of his (the chairman-umpire’s) decision. 
These proposals were discussed for some time, when 
Mr. Pickard ultimately stated that the matter would 
have to be referred to the men. The conference then 
broke up, the employers making a final offer of arbitra- 
tion. After the conference, the coalowners held a 
private meeting, when the following decision was 
arrived at: ‘‘ In view of the position taken up to-day 
by the miners’ delegates, the coalowners are willing to 
open their pits at a reduction of 15 per cent., such 
amount of 15 per cent. to be paid into a bank to the 
credit.of the coalowners and of some one nominated 
by the men, such sum to remain in the bank until a 
final settlement of the dispute. When such settlement 
is come to, the money in the bank to be then paid in 
accordance with the decision arrived at at such settle- 
ment.” This was the situation at the close of the 
day’s conference, and of the private conference of the 
employers held subsequently on the same day, Satur- 
|day. The actual change in affairs was not very great. 

The representatives of the Miners’ Federation also 
met and passed the following resolutions: ‘‘(1) That 
the employers’ offer to have the present dispute settled 
by arbitration be placed before the men. (2) That this 
conference regrets that no settlement has been arrived 
at by the joint conference to-dxy, seeing that such 
great interests are at stake. We are confident that 
had the employers been as conciliatory as the men’s 
representatives, this disastrous conflict would have 
terminated, and the responsibility must rest on the 
employers for its continuance.” It is evident that 
each side will blame the other for the disastreus 
failure of the conference. The public must judge. 
All the facts that could be gathered are given in the 
summary of proceedings above, without any bias or 
colouring in favour of either party. The conflict ig 
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far too serious to be exaggerated or misrepresented in 
any case, 





The news of the failure of negotiations was received 
in various districts with something like consternation, 
It is said that the Derbyshire men received the news 
with gloom and despair. Hopes had been entertained 
that some modus vivendi would have been found, so that 
work mp have been resumed, pending a final settle- 
ment. In Lancashire, especially in theSt. Helensdistrict, 
there was dismay at the failure of the negotiations. In 
Yorkshire there is an uneasy feeling, especially among 
the tradespeople, who have given credit to the men to 
a considerable amount. In the Sheffield district there 
were eager expectations of a compromise, which the 
failure of negotiations has dashed to the ground. In 
Staffordshire things are not so bad, but it was hoped 
that some arrangement would have been come to for 
the resumption of work. Generally it is felt that the 
conference ought not to have separated finally until 
some decision of even a temporary character could 
have been arrived at, so that the pits could re-start. 
In most districts the funds are wholly exhausted, the 
families subsisting only upon the casual subscriptions 
collected, the levies of those in work, and the credit 
allowed by local tradespeople. 

The Northumberland coalowners have conceded an 
advance of 5 per cent. for twelve weeks, that is, on 
conditions similar to those conceded by the Durham 
coalowners about a week or soago. The representa- 
tives of the men accepted the advance on those condi- 
tions, but they say that no such conditions have ever 
before been imposed, either on an advance or in the 
case of a reduction, It is a new departure in those 
two counties. 

Efforts are being made to heal the deplorable 
differences which have for some time existed between 
the several bodies of miners in South Wales, and which 
led to the recent strikes in the Principality. The 
main difference was with respect to the sliding scale. 
The South Wales men contend that the federationists 
must accept the scale as a basis of wages in the manage- 
ment of the affairs in South Wales. An assurance on 
that matter will pave the way for the resumption of 
friendly relations with the federation, and co-operation 
as regards the eight hours, and the Mines Regulation 
Bill of the miner’. 





Proposals are on foot for the establishment, or rather 
it should be the re-establishment, of a Joint Concilia- 
tion Board in Durham. For several years there was 
such a Board, but in some way it broke down a few 
years ago. With recent experiences it is possible that 
the difticulties formerly met with will be overcome. 
The miners before consenting have asked for further 
information as to the exact proposals, but they show 
no hostility thereto. 

The miners of Mid and Kast Lothian struck work 
early last week in consequence of the non-concession 
of the 10 per cent. rise in wages which they had de- 
manded. On the day after the strike the coalowners 
met, and decided to concede the advance, thus ending 
the dispute, without further cessation of work, 





The Scotch miners, at a conference held on Friday 
last, agreed to invite the English and Welsh miners 
to an ‘‘ international” conference, to be held in some 
central place in England, with the view of discussing 
and arranging a general line of policy in the matter of 
output, to apply to all the mining districts of Great 
Britain, The Scotch miners are strong on this point. 





The Parliamentary Committee of the Trade Union 
Congress have issued an appeal to all the trade unions 
of the country urging the claims of the miners to their 
consideration in the dispute now subsisting between 
them and their employers. A meeting of ‘‘ English- 
women” was held in St. James’s Hall on Tuesday 
last, to appeal for help for the starving families of 
miners, irrespective of the merits or demerits of the 
dispute. Several miners’ wives were invited, and a 
number of ‘‘ leading ladies ” promised assistance in the 
movement. One newspaper has collected between 
11,0002 and 12,000/., another over 5000/., and another 
about 600/., irrespective of local subscriptions in the 
provinces and the levies of the miners at work, the 
grants of trade unions, and the private subscriptions of 
members of Parliament. But with all the help there 
is dire distress, and it is becoming more and more 
acute. The privation has extended to other trades, 
ia maay instances as the result of the coal dispute, in 
others by reason of the depression in various branches 
of industry. 


The report of the Ironmoulders of Scotland is not so 
depressing as some recent ones have been. There ap- 
pear to be fewer out of work, the demands upon the 
funds are not so great, and the income has exceeded 


as compared with 576 idle on benefit, exclusive of all 
other members, making up a total of 6257. The 
members have voted 100/. to the miners by a very 
large majority, and also decided to make the grant 
out of the funds rather than by levy at present. 





The report of the Accountant to the Board of Con- 
ciliation and Arbitration for the manufactured iron 
and steel trade of the North of England shows an 
average selling price of 4/. 16s. 114d. per ton: This 
leaves the wages as previously under the sliding 
scale, The question of wages and the revision of the 
scale was discussed at a recent meeting of the work- 
men’s representatives on the Board, when it was 
decided to instruct the operatives’ representatives to 
agree to arenewal of the sliding scale on the condition 
that the whole of the claims for the revision of rates to 
be paid in the manufacturing iron department should 
be withdrawn ; the question affecting the steel rates 
to be submitted to the Board, and, if necessary, to an 
independent arbitrator ; failing this, to ask that the 
sliding scale basis of 2s. above shillings for pounds be 
increased, so as to maintain the recognised proportions 
compared with the Midlands. This does not look as 
if a uniform scale will be accepted by all parties. 

In the Staffordshire district the Wages Board 
announce that there is a drop of 7s. 3d. per ton in the 
average selling price in twelve months. Compared 
with two years ago, the drop is 5s. 4d. per ton. 
Wages, however, remain unaltered at 7s. 6d. per ton. 
The value of the scale is seen in the regularity of the 
rates paid, 





The Royal Commission on Labour have been meeting 
to consider their report. A draft report has been 
prepared, but it will take a considerable time to dis- 
cuss all its details, and agree upon one general report. 
There are rumours of a minority report, and some 
think that there will be more than one. But some of 
the members are not so keen upon certain points as 
they were at the outset. 

The condition of the engineering trades in Lanca- 
shire has not undergone much change, nor can it 
while the coal strike lasts. Operations are to a 
large extent interfered with, owing to the dearth 
and dearness of fuel, otherwise there is a more 
hopeful tone as to the future. In some cases more 
inquiry is reported, and the outlook is regarded as 
somewhat more favourable than it was. Generally, 
however, engineering establishments are only mode- 
rately supplied with work, very few having pressing 
orders. Machinists are quietening down in so far as 
the weight of new work coming forward is concerned, 
and there is less pressure in those branches which had 
been tolerably busy up to the coal dispute. In the 
iron trade, business remains very much in abeyance, 
pending the reopening of the coal pits, the hope being 
that the conference would settle the dispute. Manu- 
factured iron only experiences a moderate request for 
present purposes, but prices are tolerably firm. In the 
steel trade there is very little doing, prices being about 
as they were. There are no labour disputes of any 
consequence in any of these branches of industry, the 
rates of wages being well maintained. 





The Cleveland miners are mostly at work again ; 
only twenty-six are out of work over the ‘‘ratchet” 
strike, and these are to be paid weekly 15s. per week’ 
and Is. 6d. per child until the 18th inst., when strike 
pay is to cease. The Cleveland men are levying them- 
selves for the federation miners out on strike. 


In the Wolverhampton district trade generally has 
continued fairly good. The demand for pig iron is 
fully equal to the output, and even stocks have been 
drawn upon to meet the requirements of consumers for 
prompt delivery. The demand for first-class brands is 
not so good; but for other sorts or classes, such as 
merchants’ iron plates, sheets, hoops, &c., the orders 
come in sufficiently regularly to keep the works going. 
The large steel works are in full swing, but makers 
say that orders have to be accepted below profitable 
rates at the present prices of fuel. The forges are only 
in partial operation in some cases from this cause. 
There are no labour disputes of any consequence in any 
of the iron, steel, engineering, or cognate branches of 
industry in the district. 





consequence in the district, and no rumours of reduc- 
tions in wages. 





In Parliament there is some anxiety over the Em- 
ployers’ Liability Bill. Several of the Government 
supporters are pledged to vote against the clause which 
forbids contracting out of the Act. A good deal of 
canvassing is going on in favour of the London and 
North-Western scheme of insurance, while some favour 
a universal scheme of compensation for injuries from 
whatever cause. In this conflict of opinion the fate 
of the Bill is in the balance, though the second reading 
is, it is said, assured. It is argued that the London 
and North-Western would not really be prejudiced at 
all by the Bill, for it is doubtful if any of their men 
would ever attempt litigation under the Act, inasmuch 
as the provision made is regarded as satisfactory. But 
the legal right would exist in any case, with, of course, 
all the dangers of litigation, not only to the company, 
but to the men. The latter would lose more than the 
former by any lawsuit. 





EXPLOSION OF A PAPER-DRYING 
CYLINDER. 

THE Board of Trade have just issued, under the provi- 
sions of the Boiler Explosion Acts, 1882 and 1890, an 
interesting report on the explosion of a cylinder used in 
the process of paper manufacturing, which occurred on 
June 10 last at the works of the Mill End Paper Com- 
pany, Rickmansworth, and by which three men were 
scalded, one of them severely. The cylinder in question 
was a cylindrical cast-iron vessel, 4 ft. 64in. in diameter, 
and 5 ft. 0;';in. inlength. It was supported on trunnions, 
one at each end, on which, when at work, it revolved, 
motion being communicated to it by a steam engine fixed 
in the same building. It was heated by steam taken 
direct from two Cornish boilers, the steam passing from 
them into the machine-room through a 1}-in. wrought- 
iron pire, then through a brass stopcock into a 1-in. 
pipe, by which it was conducted through the trunnions 
into the cylinder. There was an escape for the condensed 
water and steam through the trunnion at the opposite end 
of the cylinder by means of a brass stopcock into a pipe 
which led to a tank placed below the machine. The 
inflow and outflow of steam were regulated by means of 
brass stopcocks, according, as the Commissioners were 
told, to the temperature required in thecylinder, for, when 
there was thick paper to be manufactured, a higher tem- 
perature was required than was necessary for thin paper. 
The condensed water fell, as it formed in the cylinder, to 
the bottom, and was collected or was caused to flow into 
a cast-iron dish by means of an iron plate bolted to the 
inside of the cylinder. This plate extended the whole 
length of the cylinder, and water was raised by it ss 
the cylinder revolved, and a similar plate placed 
radially was arranged to cause it to flow into the dish. 
The thickness of the cylindrical part of the vessel varied 
from 4 in. to}in. One end was cast in one piece with 
the cylinder, and its thickness at the outer edge ranged 
from # in. to }§ in., and near the centre from 1} in. to 
1); in. There was an elliptical-shaped manhole opening 
in this end, measuring 14 in. by 104 in., to which was 
fitted a cast-iron door, secured by two bolts and crossbars. 
The other end was cast separately from the cylinder, and 
was secured to the flange by means of #-in. square-headed 
screws, spaced 83 in. apart. Its thickness ranged from 
13 in, to { in. at the outer edge, to about 14 in. near the 
centre, ‘Lhe age of the cylizder could not be ascertained, 
but the evidence chisined by the Board of Trade went to 
show that it was more than forty, and probably more 
than fifty years old. The boilers which supplied the 
steam were worked at 45 lb. pressure, the safety valves 
blowing off at 50 lb. on the square inch, 

The cylinder gave way at the ends, both of which were 
broken into several pieces, while large portions of the 
main body were also broken and hurled to considerable 
distances, one — falling on a lawn 25 yardsaway. The 
roof of the building, the steam engine, and other 
machinery were wrecked, and the brickwork was scat- 
tered in all directions. It is probable that one of the 
ends first gave way, and that the other was_ broken 
inwards by the force with which it and the cylinder were 
dashed against the wall of the building. 

The explosion was due to over-pressure. What the 
pressure actually was could not be positively determined, 
but the Commissioners state that there is very little 
doubt that it was nearly equal to the pressure on the 
boilers at the time, which was said by the stoker in 
charge to be 48 Ib, on theequareinch. The Commissioners 
further say: ‘‘ We are of opinion that in consequence of 
the inlet and outlet cocks being improperly adjusted, and 
the absence of any relief valve being fitted to the cylinder 
or the steam pipe, the pressure gradually increased in the 
cylinder until it exploded.” 

At the formal investigation, conducted by Mr. Howard 
Smith and Mr. McIntyre, some valuable evidence was 





In the Birmingham district business was somewhat 


better during the past week, as orders which were | 


being held back in the hope of easier prices appear to 
have been placed. But these were mostly for present 
requirements. The supply of pig iron was scarcely 
equal to the demand, with the result that prices were 
well maintained. There has been an increased inquiry 
for bedstead strips and angles, an indication of a little 
improvement in those branches of local trade. The 
major portion of the staple industries of the district 
are in a quiet condition, with little to indicate the 





the expenditure, leaving a balance to the good of 2731. 
in the month, The total number working was 4237, | 


usual increase of activity at this season of the year in 
certain branches. There are no labour disputes of any 





given by Mr. E. B. Donkin, of the firm of Messrs. Bryan 
Donkin and Co., of Bermondsey, and Mr. G. E Brown, 
engineer surveyor to the Board of Trade. Messrs. 
Donkin have manufactured cylinders of this description 
| ever since 1803, but the one in question was not made by 
| that firm, 
| Mr. Donkin stated that the cylinders they turned out, 
| although more strongly constructed than the one which 
| had exploded (inasmuch as their plates were thicker, 
| their ends domed and not cast in one with the cylindrical 
| part, and there being no manhole), were formerly intended 
| to be used at a pressure of from 4 1b. to 6 1b. only. In 
later years they had allowed this pressure to be increased 
| from 6 Ib. to 8 lb, the limit of safety which Mr. Donkin 
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stated he would assign to them being that of 10lb. He 
also stated that it was the practice of his firm to fit a 
relief valve on these cylinders or on their steam pipes, 
and if they fitted them up they were in the habit of 
fixing a steam pressure gauge to be used as a check on the 
relief valve. The cylinders were tested by hydraulic 
pressure to 15 lb. or 20 Ib. according to their size. 

Mr. Brown in his evidence stated that the explosion 
was due to the ends being too weak for the pressure to 
which the cylinder was subjected, which was probably 
between 451b. and 50 1b. One end was particularly weak 
at the inner edge of the manhole. 
culations, the ratio of the opening of the inlet cock at the 
time of the explosion to that of the outlet was 4.34 to 1, so 
that the steam would go in four times as fast as it came 
out, and the outlet cock would afford no practical relief 
to the cylinder. The safe working pressure for the 
cylinder, in Mr. Brown’s opinion, was only about 7 lb. 
per square inch, which, the Commissioners state, practi- 


cally agreed with the result they had arrived at by inde-| 


pendent calculation. It was manifest, therefore, that the 
cylinder could not have been worked at a pressure exceed- 
ing 10 lb. per square inch without danger. 

The Board of Trade attributed blame to Mr. J. A. 
Wells, the managing owner, for not ascertaining definitely 
the safe working pressure of the cylinder, and ordered 
him to pay the sum of 20/. towards the costs and expenses 
of the investigation. 

The report concludes with the recommendation that 
‘**on cylinders of this description, or on the steam pipes 
leading from the boilers which supply them with steam, 
there should be fitted a relief valve, and also a steam 
gauge to be used as a check on such a valve. The 
maximum pressure at which a cylinder could be safely 
worked should then be determined, and the relief valve 
weighted accordingly.” 





THE WORKING OF STEAM PUMPS. 


On the Working of Steam Pumps on the Russian South- 
Western Railways.* 


By Mr. ALEXANDER Boropin, Engineer-Director. 


THE steam pump: employed for the water supply to 
the stations of the South-Western Railways are of various 
kinds, and in consequence of the growth of the traffic, 
new pumps, larger and more economical, are constantly 
having to be procured. With a view to reduce the cost 
of working and maintenance, a series of experiments were 
made with the pumps at the principal stations for ascer- 
taining the cost of the water supply and the useful work 
performed by the different kinds of pumps, as well as by 
individual pumps of the same kind working under diffe- 
rent conditions. The successive trials have been carried 
out during the past few years, and are still going on; the 
results already arrived at, however, are plain enough to 
be now made known. 

The experiments were all alike conducted in the follow- 
ing manner. Each trial lasted from four to nine hours, 
during which time observations were made of the fuel 
consumption, of the boiler feed-water, of the number of 
strokes of: the pump, and of its total delivery ; the last 
was ascertained either by a water meter or by direct mea- 
surement of the water level in the supply tanks. At the 
same time the pressure or head of water in the delivery 
pipe close to the pump was noted by a pressure gauge, 
both when the pump was at work, and also when it was 
standing with the delivery pipe full of water. To the 
delivery head when at work was added the suction lift, 
so as to get the total height / in feet to which the water 
was raised by the pump, including the friction in both 
pipes. Then the weight in pounds of water w pumped 
per hour being also known, the horse-power of the useful 
work done by the pump would be H.P. = w x h + 
(60 x 33,000). 

From these observations was determined—firstly, the 
weight of water pumped in pounds per pound of steam 
or rather of feed water, and per pound of fuel ; secondly, 
the consumption of steam or of feed water per hour and 
per useful 
useful work performed by the pump per pound of feed 
water. Moreover, by comparing the volume engendered 
by the pump with the volume of water delivered during 
the same time, the efficiency of the pump itself was 
arrived at. The evaporation per pound of fuel was 
also determined ; and in some cases the consumption of 
fuel for getting up steam. 

The experiments were made by several observers, and 
with great care, and all necessary precautions were tak 2n. 
The water level in the boiler was brought back to the same 
height at the end of the trial as at the beginning. Where 
the boiler was fed direct from the delivery pipe of the 
pump, the feed water wasadded to the quantity of water 
delivered into the tank ; and no water was drawn off from 
the tank during the trial. The fuel consumed was accu- 
rately weighed. The following pumps were all tried in 
their ordinary working condition, without any special 
preparations being made for the trials. 


1. Reschitz Pumps.—These are pumps of old make, put | 


up twenty years ago at the time of the Odessa line being 
pe eran A They are driven by a horizontal engine with 
flywheel, which through gearing gives a reciprocating 
movement to a lever; connecting-rods from the lever 
work the pumps, which are fixed in a well at such a depth 
as to be always above water. The object of the gearing 
is to give the pumps a slower piston speed than the steam 
piston, because in those early days it was found necessary 
to work the pumps very slowly. These machines are ex- 
ceedingly bulky and heavy, taking up a great deal of 
room, and requiring strong foundations ; they are trouble- 
some to erect, and also to maintain. 


* Paper read before the Institution of Mechanical 
Engineers. 





According to his cal- | 


orse-power ; and thirdly, the foot-pounds of | - 


2. Cail Pumps.—These are also of old make, driven by 
a portable engine with belt pulley, from which the power 
is taken through a belt and gearing and connecting-rod to 
a horizontal pump ; the centre line of the pump is in the 
| same vertical plane as the centre line of the engine. These 
| machines are still bulkier than the preceding, and take up 
;@ good deal of room lengthways; they require costly 
foundations, and are expensive in maintenance. 
| 3. Ordinary Pumps and Vertical Engines.—One from 
| the Lilpop Rau Works was put up at Jmérinka in 1878 ; 
| and another at Kieff at the time of the line being con- 
; Structed. Where the latter was made is not known. 
| 4. Cockerill Pumps and Horizontal Engines. — The 
| engines are of good make, with double slide-valves and 
| flywheel ; the pump is either worked direct by the piston- 
| rod of the steam cylinder, or else is driven off the flywheel 
shaft through gearing for reducing the speed of the pump. 
| These are among the more powerful steam pumps, work- 
| ing on long pipes with great differences of level. Both 
|; engines and pumps are well worked out in all their 
details, and well made ; but they are bulky and costly, 
occupying a large space and requiring expensive founda- 
tions. 

5. Pulsometers and Injectors.—Ten or fifteen years ago 
these appliances were for some time much in vogue, 
owing to their simplicity, compactness, and cheapness. 
They are in striking contrast with the heavy and bulky 
machines already described. 

6. Hayward Tyler Direct-Acting Pumps.— These are 
devoid of flywheel or external moving parts, having the 
pump piston on the same horizontal rod as the steam 
piston. They are remarkable for their compactness, for 
the small space they occupy, and for the ingenious diatri- 
bution of the steam by means of a slide-valve arranged 
inside the hollow piston of the steam cylinder. They 
need scarcely any foundation, and can be placed on a 
lightly fixed beam. 

7 and 8. Worthington Ordinary and Compound Pumps, 
and Blake Compound Pumps.—These pumps, of American 
invention, are, like the Hayward Tyler, horizontal direct- 
acting, and remarkable for compactness, for facility of 
erection, and for the small foundations they need. The 
Worthington pumps especially, owing to the high speed 
of the pump pistons, are remarkably light, small, simple, 
and cheap, in spite of having two steam cylinders and two 
pumps arranged close to each other; the piston-rod of 
each pump moves the slide-valve of the steam cylinder of 
the other pump. The high speed of the pump piston in 
the Worthington pumps is in striking contrast with that 
in the old kind of pumps, in which the pump piston had 
to be worked at a very low speed. For example, the 
Reschitz pump at Katerinovka station and the Cockerill 
pump at Wessiolly Koute station work at only 33.5 ft. 
and 39.4 ft. per minute respectively; whereas the 
Worthington pump at Krijopol station works at 100 ft. 
per minute, and its maximum speed is still higher. All 
new pumps that are now being put up on the South- 
Western Railways are exclusively of the Worthington or 
Blake kind. 

Trials.—All the engines tried in these experiments 
were working without condensation, excepting the 
Hayward Tyler pumps at Zabolotié station and the 
Worthington pumps at Birzoula. In these cases, how- 
ever, the condensers were inferior ; and in the two trials, 
therefore, as seen in Table IV. appended, not much good 
resulted from condensing the steam. From the principal 
results observed, which are given in Table IV., the 
following conclusions may be drawn. 

Firstly, the efficiency of the steam expended in raising 
water for the supply of a railway station depends largely 
upon the quantity of water supplied per hour; and the 
greater this quantity, up to a certain maximum limit, 
the more advantageously does the pump work, Under 
the conditions of ordinary working, Table I. shows the 
head in feet against the different pumps, the delivery in 
gallons per hour, and in pounds per pound of steam, and 
the work in foot-pounds per pound of steam. 





TasLE I.— Work Done by Steam Pumps. 








| Water Pum 











. Work 
ies Done 
Name of Pump and : } 
Head of Water. Station. | Per peup d 
| Per Pound of 
Hour. a Steam. 
Wy ph |Gallons| Ib, ft.-Ib, 
Zabolotis ..| 2465 90 2,953 
Hayward-Tyler. { ve "| 3015 | 101 3,314 
33 ft. to 46ft. | Zaoibounovo ..| 3654 | 129 | 5,938 
P Elizavetgrad ..| 995 36 1 7,086 
sent coun ee f Razdelnaia ..| 1327 47.5 | 9,843 
Zvasioeieihn Golta ; 2641 58.5 | 10,760 
: Demkovka ..| 2223 | 102 | 11,385 
Worthington non. / Christinovka ..| 3301 | 103 | 11:4-0 
nett i“ 181 ft | Kazatine .| 6389 | 144 | 18,900 
: Zdolbounovo ..| 8804 | 152 | 19,460 
f Koublitch :.| 2293 88.5 | 16,830 
184 ft. to190ft. 1 Ovénine -| 6098 | 111 | 20/410 
Worthington com- \ 
pound. - Birzoula --| 9420 63.4 | 37,400 
55S ft. to 591 ft. 
Blake compound. } po 
558 ft. to 501 ft. $ ” 4028 52.6 29,330 


Secondly, the efficiency of the steam depends likewise 
upon the size of the pumps, which again depends upon 
the quantity of water delivered per hour, as well as upon 
the height to which it is lifted ; and the consumption of 
steam per useful horse-power diminishes as the work done 
by the pump increases. This is illustrated in Table IT., 
which for each of four kinds of pumps gives a comparison 
of the steam consumption per horss-power per oom in 











various examples of the same kind. 





Taste II.—Steam Consumption in Steam Pumps. 
; : : 3 





Useful Steam used 
Pump. Station. Horse- Per Horse- 
Power, | Power per 
Hour. 
Ib. 
Elizavetgrad 0.99 279 
Pomoshnaia.. 1.08 279 
Razdelnaia .. 1.38 201 
Reschitz .. ..-4 Shestakovka 197 266 
Golta .. 2.47 183 
Katerinovka . 2.69 114 
Zatichié 3.71 145 
Demkovka .. 1.18 183 
| Christinovka 1.78 18% 
| Worthington non-] Koublitch 2.12 118 
compound Kivertzy 4.04 94 
Ogénine 5 62 98 
Zdolbounovo 5.67 107 
Krijopol 8.19 78 
Worthington com- { Gaicine 7 3.55 o4 
und 1 Wessiolly Koute 14.70 60 
Birzoula ‘ 28.41 50 
+ | q ) 
Blake compound.. / nee a ca - 
T Birzoula 11.34 65 


The slight discrepancies noticeable in Table II. are 
doubtless owing to accidental causes. The larger con- 
sumption of steam per horse-power per hour in the 
smaller pumps is explained by the well-known fact that 
the useful effect of small engines is less, while the influ- 
ence of their useless resistances is greater. The same fact 
explains also the generally large consumption observed in 
all the steam pumps tried, which ranges in Table IV. 
from 690 lb. down to 50 lb. per horse-power per hour. 

For comparing the steam consumption in these steam 
pumps with that of ordinary high-pressure non-condensing 
engines, which ranges from 30 lb. down to 20 lb. per indi- 
cated horse-power per hour, the useful horse-power in 
the pump would have to be replaced by the indicated 
horse-power in the steam cylinder. Unfortunately in the 
experiments here dealt with no indicator diagrams were 
taken ; and the substitution of the indicated horse-power 
in the cylinder can therefore be effected only by the aid 
of observations made on other steam pumps. In Mr. F. 
Colyer’s work on ‘‘Pumps and Pumping Machinery” 
(1882, pages 64-80), a description is given of various ex- 
periments on large condensing pumping engines; from 
which it ma that in steam pumps developing from 
100 to 300 horse-power the useful work forms from 72 to 82 

r cent. of the indicated horse-power ; or inversely, the 
indicated power exceeds the useful work by 39 to 22 per 
cent. In trials made of a pumping engine at Colmar 
the useful work amounted to 77 per cent. of the indicated 
power. Doubtless in small pumps, such as those for the 
supply of railway stations, friction and other useless 
resistances absorb a large portion of the power developed 
in the steam cylinders; and the smaller the pump the 
greater is this loss. Experiments made in England 
on a small engine in a mechanical laboratory show 
that with 10.53 and 14.29 indicated horse-power the 

corresponding brake horse-power was 6.85 and 10.60 
respectively, that is, the indicated exceeded the 
brake horse-power by 54 to 35 per cent. (ENGINEERING, 
December 25, 1891, page 744). On the other hand, in 
direct-acting non condensing steam pumps, without any 
revolving shaft or connecting gear—such as the Worthing- 
ton, Blake, and other pumps—the internal resistances are 
less than in the more complicated condensing engines 
having flywheels and connecting gear for driving the 
pamps ; thus, according to experiments made by Meesrs. 

air and Simpson on a Worthington pump developing 
nearly 100 horse power, the useful work even reached as 
much as nearly 90 per cent. of the indicated power. It 
will probably be not far from correct to assume that in 
the Worthington compound pump at Birzoula, developing 
28 useful horse-power, the indicated horse-power was 
40 per cent. higher, amounting to 40 horse-power; in 
which case the consumption of 53 lb. of steam per useful 
horse-power will be equivalent to 37 lb. per indicated 
horse-power. If that be so, it would seem that even the 
best and most powerful pumps for the supply of railway 
stations—such as the Worthington pump among those 
here dealt with—may require from 40 to 50 per cent. more 
steam than modern non-condensing engines. In the rest 
of the pumps tried, the steam consumption was consider- 
ably greater still. 

It will further be seen how far the small pumps em- 
loyed at railway stations are inferior in efficiency to the 
arge pumping engines used for mines or water works. 
In the t Cornish and other pumping engines, Mr. 
Colyer states that 1 cwt. of good English coal produces a 
duty of from 94 to 112 million foot-pounds of work. 
Assuming that 1]b. of coal, burnt under favourable con- 
ditions of boiler firing, will evaporate as much as 10 Ib. 
of water, it follows that 1]b. of steam will produce from 
84,000 to 100,000 foot-pounds of work. Now the most 
economical of the steam pumps already described— 
namely, the non-condensing Worthington compound at 
Birzoula, gives only 37,400 foot-pounds of useful work 
per pound of steam, or 24 times less than the best 
pumping engines of large size. The latter, it is true, 
are all condensing engines; yet when the same Worth- 
ington pump was worked condensing, though with an 
inferior condenser, its duty was increased only to 39,700 
foot-pounds per pound of steam. The rest of the steam 
pumps gave still less economical results. It may be 
observed that water works pumping engines fall far short 
of the duty of Cornish engines ; thus the engines recently 
erected at Samara yield a duty of only 51,600 foot-pourds 
per pound of steam, instead of 100,000 foot-pounds. 

Thirdly, when the results of the present experiments 
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TABLE IV.—Triats or Steam Pumps ror Water Suppty or Rariway StTarTIons. 



































| Ps | ee : 
| Fuel. = z nn - Fs 5 £ Water Raised. Work Done. 
2 23 alie ee 
ie | oy eee * 
| 5s (a8 | 1% dias |& le2! | s 
| = lon | /z | 5 es oe | Pe] ‘hoe 
Pump. Station. ga 2 Mm AR | ele | ‘ 
| : |8 8 6 3 | S |ASgi 8 68) \3 s |% 
| £ 3 aoc| , ios si |. a | 5 s = 
| A} SB iefe| s (28) 3 le 8) & (S™! Per Hour. 3 ois 
i eee: a. ~2el 2/85) & oss) S jae 7 aM Nis - Say I ae 
| § |egisgs/e) 2] & |ge4ia les a|¢/ 8 
2 6 leo) |, S| ld a} 3 | | »2 2 
| & (gh gees 58) F Fae Sigs €o| 2 £2 
——?—  e i, | ab | Ib. | tb. jb. | Ib, [revs. jp.c.| tt. | gals.) Ib. | Ib. | hep, | ft-Ib. 
Zatichié.. ..|Donetzcoal| 88.4| 40 | 540) 145) 6.10 | 13.6 | 76 397/ 1,850/ 18,500 | 34.3) 3.71 13,620 
Katerinovka .. ” 4665} 40 | 306; 114) 6.53 -1 | .. | 828) 1,620) 16,200 | 63.0] 2.69 |17,390 
Golta © nef 86.9| 45 | 452] 188) 5.20 | 14.3 | 78 | 184) 2,640] 26,400 | 58.5] 2.47 |10,760 
Reschitz .. ..~ |Razdelnaia .| Cardiff coal; .. 45 280) 203} .. | 13.0 | oo 1 ae i 13,300 | 47.5] 1.38} 9,840 
Shestakovka .. Coal 79.8| 45 525| 266] 6.58 | 13.2 | 70 | 256) 1,530) 15,300 28.1} 1.97 | 7,190 
Pomoshnaia ..|Donetzcoal| 46.7] 22 | 304| 279) 6.50 | 18.0 | 71 | 210) 1,020) 10,200 | 33.5) 1.09} 7,050 
Elizavetgrad . ” 59.5} 22 | 276) 279) 4.90 | 17.0 | 78 | 197 990} 9,900 | 36.1/ 0.99) 7,090 
2. | 
tei f{ |Krijopol .. ° 134.0} 55 873| 94) 2.78 | 20.8 | 80 | 236) 3,320) 33,200 | 89.5 | 3.98 | 2,110 
Gul + =U lBastov .. 0 s. | Fire- 97.0 254, 136, 2.40 14.6 | 97 | 128] 2,820] 28,200 |120 | 1.87 |16,360 
wood | 
Vertical, Lilpop a. 4 
_ Rau Works Jmérinka rent $41.7| 45 |1146) 136) 3.35 | 29.8 | 70 | 861; 4,600) 46,000 | 33 8.41 {13,710 
Vertical, origin un- % binds " | pet os) aa eks m 
known .. -- |Kieff £6.0| 40 - 129) 3.60 | 21.5 | 90 | 919) 4, 49,700 | 164 2.42 |15,060 
4. j | 
{ Perecrestovo ..|Donetz coal] 134.9] 60 | 747) 81| 5.50 | 10.9 | 81 | 604) 3,020} 80,200 | 40.4 | 9.21 |24,380 
Cockerill .. . 4 |Wessiolly Koute ” 96.6} 69 | 650) 79} 6.73 | 9.6 | 80 | 640) 2,430) 25,800 | 39 8.19 |24,940 
\ Karpovo ° ” 88.2] 35 562) 108} 6.388 | 11.3 | 77 | 472) 2,180} 21,800 | 38.9 | 5.22 |18,050 
BK | | 
Pulsometer : Klestchely Deal wood | 163.1} 60 | 364) 860) 2.23 oe dices 38} 2,200) 22,000 | 61 0.42 | 2,300 
Injector .. oe ” ” 1786] 60 | 3897/1471} 2 23 ee oa 3s} 1,416) 14,100 35 0.28 | 1,310 
6. 
Hayward Tyler. | | 
Without Sendentn>’ Zdolbounovo* ..| Oak wood | 109.1| 50 | 284| 310] 2.58 | 84.4 | 76 46| 3,650} 36,500 | 129 0.92 | 5,910 
tion as .. J |Zabolotié ae ” 122.6} 50 276| 690) 2.24 | 99.4... 33) 2,460) 24,600 90 0.40 | 2,950 
With condensation # ts 136.0| 60 | 298) 610) 2.19 103.7 | .. | 33) 3,020) 30,200 | 101 | 0.49 | 3,310 
Krijopolt ..|Donetz coal] 86.9] 70 | 633) 77] 7.28) 60 | 83 | 249] 6,510) 65,100 | 103 8.19 |25,690 
Zdolbounovo* ..| Deal wood | 166.2| .. | 604| 107] 3.62 | 50 | 88 | 128) 8,800) 88,000 | 152 | 5.67 |19,460 
7. Ogénine.. Firewood | 151.0} 70 551; 98) 3.65 50 | 89] 184) 6,100) 61,000 | 111 5.62 |20,410 
Worthington ordi- ) |Kazatine oe ” 151.9} 60 478| 104) 3.15 | 60 85 | 131| 6,890) 68,900 | 144 4.58 |18,600 
nary, from Liszt’) |Kivertzy ee * 106.7| 60 | 375; 93) 3.50 | 50 85 | 141) 5,680) 56,800 | 152 4.04 |21,460 
Works, Mos :ow } |Koublitch .|Donetz coal! 38.6| 60 251! 118) 6.50 | 60 85 | 190| 2,220 . 88.5 | 2.12 |16,830 
|\Christinovka .. ” 60.9) 75 326| 183) 6.40 | 50 85 | 112) 8,300) 33,000 | 101 1.78 {11,250 
Denkovka “e ” 28.0) 55 216) 183] 7.75 | 50 | 83 | 112) 2,220] 22,200 | 102 1.18 |11,380 
8. | 
Worthington com- | |Gaicine ws > ” 61.6] 75 | 333) 94) 6.45 50 82 | 323) 2,190) 21,900 | 65.9] 3.55 |21,200 
pound, with con- } | Wessiolly Koute ” 126.8} 60 | 895) 61] 7.03 31.4 | 97 | 715) 4,070] 40,700 | 46 | 14.7 |32,810 
densation re J Birzoula in Coal 242.5) 80 (1429, 60] 5.88 | 86 90 | 591, 9,550] 95,600 | 67.1 | 28.4 |39,700 
With heating and | | 
without conden- 
sation $e né 9 +; ” 260.1} S80 (48 5:| 573 85 90 59 | 9,420) 94,200 | 63.4 | 28.0 |37,400 
Without heating and | | | 
vithout conden- } | 
mae S48 és 275.6; 80 |1587| 56] 5.74 / 85 | 90 | 591| 9,460] 94,600 | 59.7 | 28.3 |35,270 
9. os ..|Donetz coal) .. 80 765, 68) .. 20 86 | 558) 4,030] 40,300 | 52.6 | 11.3 |29,330 
Diake cmon Kazatine ..| Firewood | 207.7 60 | 666, S84) 3.20 26 -. | 141 11,040/110,400 | 166 7.89 (23,590 
from Owens =. ~ * | 162.0 60 | 516 90) 3.18 20 91 | 135° 8,410) 84,100 | 163 5.76 |22,080 
Works .. we Razdelnaia ../Cardiff coal) .. 60 | 474) 92) .. 36.3 fas | 223 4,580) 45,300 | 95.8 Ae 





* At Zdolbounovo until 1891 the feed-water was supplied from a well situated in the station by means of a Hayward Tyler 


pump ; since 1891 it has been obtained from a stream by means of 


are classified according to the several kinds of pump em- 
ployed, the following conclusions are arrived at. 

a, The least economical in steam consumption are the 
injectors, and next to them the pulsometers. The in- 
jectors tried are at least 84,000 ~- 1310 = 64 times inferior 
to the Cornish pumping engine, and the pulsometers 
84,000 + 2300 = 37 times. This arises neither from their 
small siz9 nor from the small depth from which they can 
draw by suction; but from the very nature of their con- 
struction, in consequence of which the heat of the steam 
is largely wasted in _uselessly heating the water lifted. 
Practically the useful effect of injectors and other similar 
appliances does not depend at all on their size or on the 

uantity of water they deliver ; as the height to which 
they deliver increases, their efficiency, unlike that of other 
steam pumps, falls lower and lower, and soon reaches a 
minimum, Solow which they are no longer of any use for 
raising water. Although in this respect the pulsometer is 
much better than the injector, yet even under the most 
favourable circumstances it requires a boiler two or three 
times larger than would be needed for a steam engine, 
and as pumps of such simple make can now be had so cheap, 
there is no longer any need to have recourse to these kinds 
of appliances, not even on account of their costing less to 
put up. Appliances of these kinds can be used only in 
exceptional cases, where the cost of fuel is of no conse- 
quence, or where there is more steam than is wanted, or 
where there is no room and no time to put up a steam 
pump; or, indeed, where the water is wanted to 
heated, so as to be used, for instance, as feed water, in 
which case these appliances, though otherwise most waste- 
ful, may prove distinctly economical, 

b. The next pumps of low ecoaomy are the Hayward- 
Tyler. In regard to these it must be mentioned that the 
one at Zabolitié station which shows a particularly low 
efficiency is among the number of those that have al- 
ready become worn by use; the original pistons and 
slide-valves have been replaced by others made on the 
spot, and it is quite possible that the original dimensions 
and the arrangement of the steam ports may have been 
altered, however slightly ; the working would be all the 
more affected by any such alteration, owing to the com- 
plicated shape of the pistons and slide-valves, which 
require to be finished with the greatest accuracy. A pum 
of the same kind at Zdolbounovo station worked muc 
batter, and fell but little short of the Reschitz pumps of 
small size ; it gave 5910 foot-pounds per pound of steam, 


a Worthington pump. t From America. 


in comparison with 7050 foot-pounds from the lowest 
Reschitz pump. 

c. The steam pumps in most extensive use cannot 
easily be arranged in order of useful effect, for want of 
sufficient accuracy in the trials, as well as owing to the 
great diversity of the conditions under which they work, 
in regard to height of lift, quantity of water raised, and 
state of repair of the pumps themselves. The Reschitz 
pumps, however, are in all cases at the bottom of the 
scale; their maximum efficiency at Pomoshnaia, Eliza- 
vetgrad, Shestakovka, and Razdelnaia was not more than 
from 7050 to 9840 foot-pounds per pound of steam. But 
this may be partly explained by their being so small, 
developing less than 2 horse-power. The larger pumps 
of the same kind at Zatichié and Katerinovka yielded a 
useful effect of 13,620 to 17,390 foot-pounds. It is evident 
that, as the power of a pump diminishes, a larger propor- 
tion becomes absorbed by the resistances ; and in pumps 
of very low power, such as only 1 to 3 horse-power, the 
power absorbed by internal resistances and by loss of heat 
is much greater than the useful work. Nevertheless, on 
comparing, for instance, the Reschitz pump at Zatichié 
with the Worthington compound at Gaicine of about the 
same power, it appears that, while the work of the former 
was only 13,620 foot-pounds per pound of steam, that of 
the latter was 56 per cent. greater, amounting to 21,200 
foot-pounds. 

The three following pumps produced generally a larger 


be | amount of useful work than the foregoing. ‘he ordinary 


Worthington pumps rose to 21,460 foot-pounds per pound 
of steam at Kivertzy station, and that at Krijopol station 
to 25,690 foot-pounds; the latter is of large size and of 
American make, while the others are from the Liszt 
Works, Moscow: The Blake compound pumps rose to 
29,330 foot-pounds at Birzoulastation. The Worthington 
compound at the same station gave 37,400 foot-pounds 
when non-condensing, and 39,700 foot-pounds when con- 
densing. The comparatively high results obtained from 
this pump, it should be observed, are to be ascribed not 
merely to the excellence of the class it represents, but also 
to its large size; it delivers 9460 gallons per hour to a 
height of 590 ft., and develops more than 28 horse-power. 
It should also be observed that the saving of 6 per cent. 
due to the condenser is not as much as was expected, 
owing to the condenser being itself defective, 

Fourthly, where a pump of one kind was replaced by 
another of a different kind at the same station, a com- 





parison can be made of the results obtained with the old 
and the new pump, in water raised per pound of steam, 
and in efficiency or foot-pounds of workdone. This com- 
parison is shown in Table IIT. 


TasLE III.—Comparison of Work done by Old and 
New Pumps. 














| 

| PRs PR 
i ‘ mpe: one Per 
Station. Old and New Pumps. |per Pound] Pound of 

ofSteam. | Steam. 
Old Reschit | 15 ‘Oa 
. schitz pump .. é 9,843 
Razdelnaia { New beeen. 95.8 21,460 
f Old Cail pump .. < 89.5 21,130 

Krijopol.. no New Worthington ordi- 
Mary... os --| 103 25,690 
} Old Cockerill pump ..| 39 24,940 

Wessiolly Koute;/ New Worthington com.) 
Al smote ce, s.| 8 32,810 
{ Old Hayward Tyler ..| 129 5,940 

Zdolbounovo* + New Worthington ordi- 
Je ae 14,960 
{ Blake compound pump 52.6 29,530 

Birzoula ..4 Worthington compound 
\ without condensation; 63.4 37,400 








* Simultaneously with the change of pumps the source of 

supply was also changed, whereby the gross head against which 
the pump worked was increased from 46 ft. up to 128 ft., includ- 
ing the friction in the pipes. 
The superiority, however, of the newer kinds of pumps 
to the older will not follow directly from this com- 
eg ; for all the newly erected pumps, being designed 
or @ larger quantity of water than the pumps they 
superseded, should on that very account be more econo- 
mical. The consumption of fuel per gallon of water 
raised at these stations fell off in proportion to the 
increased efficiency shown by the figures in Table ITT. 

Fifthly, it is interesting to compare with the results 
observed on the South-Western Railways those obtained 
elsewhere by other observers as to the perfurmance of 
pumps. Some of the principal may therefore be quoted 
in conclusion. 

In the Journal of the Society of German Engineers 
(1886, page 16) is briefly quoted the comparative fuel 
consumption in raising water by means of a pulsometer, 
and of steam pumps both ordinary and compound con- 
densing ; the results in the three cases are in the ratio 
20:10:4. The consumption of twice as much fuel with 
the pulsometer as with the ordinary pumps agrees with 
the foregoing experiments. But as for the consumption 
with an ordinary steam pump being reduced in the ratio 
of 10 to 4 by altering the engine to compound condensing, 
it appears to the writer that such a statement greatly 
exaggerates the actual saving. 

In the Journal of the Franklin Institute (October, 1889, 
pages 276-293) are published some interesting experi- 
ments by Mr. Isherwood, engineer-in-chief of the United 
States Navy, on the comparative work done by an ordi- 
nary steam pump, by a rotary pump driven from the fly- 
wheel of the ordinary steam pump, and by an injector. 
All three were employed during the trial in pumping 
out the bilge-water of a vessel and delivering it to a 
height of 17 ft. 8 in. Their deliveries per hour were— 
ordinary pump, 4520 gallons ; rotary pump, 3920 gallons ; 
and injector, 2530 gallons. In comparing these with the 
corresponding results from the pumps at Zabolotié and 
the injector at Klestchely, it will be noticed that the 
quantity of water is greater in the former, but the height 
of suction less. Mr. Isherwood’s experiments lasted 
from 24 to 72 hours, and were made with the greatest 
care, and the chief results were as follows: 

Ordinary Rotary In- 
Pump. Pump. jector. 





Working head, including friction, ft. 17.67 | 17.67 17.67 
Delivery per hour « -. gals. 4520 | 3920 2530 
Useful effect ee ». per cent. 86 | 68 
Boiler pressure above atmosphere } 
1b. per sq. in. 380 | 80 30 
Water raised per pound of steam Ib. 136 109 37.4 
Work done per pound of steam ft.-lb.| 2400 1920 €60 
Thus the work done per pound of steam by the pumps 
and injector was rather less than at Zabolotié and 
Klestchely stations, which is accounted for by the con- 
siderably lower head in Mr. Isherwood’s experiments. 
In both experiments alike the injector was low in eco- 
nomy. The inferiority of the rs & pump to the ordinary 
pump with flap valves was probably owing to leakage of 
water past the revolving pistons. 
In the Proceedings of the Mulhouse Society (1889, page 
151) the results of trials of a Tangye pump are quoted by 
M. Walther-Meunier. This pump belongs to the class of 
direct-acting pumps without flywheel, like the Hayward 
Tyler. In the trials quoted it raised nearly 800 gallons 
of water per hour to a height of 36.7 ft. It thus compares 
with the pump at Zaboloti¢, though of smaller size than 
the latter. The best results obtained in the series of trials 
with this pump were as follows : 
Working head, including fric- 
tion... re ve ee 
Delivery per hour... a 797 gallons 
Boiler pressure above atmo- 
sphere, pounds per sq. in.... 42.7 lb. 
Useful work, horse-power ... 0.15 
Water raised per pound of 
63 Ib. 


36.7 ft. 
7 


steam ... ies m8: or 
Weight of steam used per 
horse-power per hour on 855 ,, 
Work done per pound of steam 2316 foot-pounds 
These results are sensibly accordant with those obtained 
at Zaboloti¢, and the lower useful effect is due to the 





smaller size of the Tangye pump. 
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Fics. 1 to 3. Tripte Sicot Feep Locomotive CYLINDER AND AIR-BrakE LuBRICATOR. 


jater 


20258) 


Fic, 4. STanpAaRD 


Fias. 1 to 3, above, show the Nathan triple sight feed 
locomotive lubricator. This has been designed with 
a view of furnishing a simple and effective device for 
oiling the air pump, as well as the cylinders, of a loco- 
motive engine from the same oil vessel. Steam from 
the boiler enters at a, and is condensed in the vessel 
b. The oil is filled into the lower vessel c through the 
plug x. The water of condensation flows down through 
the pipes d and the glass pipes e, ¢, ce, and displaces the 
oil, which rises through the nozzles f, and flows away 
as shown in Fig. 3. The rate of feed can be regulated 
by the cocks, while an increased and occasional feed can 
be given through the cups /, of which there is one for 
each main cylinder and one for the air pump. /, 7 are 
safety valves ; at / a gauge-glass is fitted to show the 
amount of oil in the container c; / is the waste cock, 
m the water valve by which water can be blown direct 
out of the condenser / into the container ¢. 

Fig. 4 represents the standard monitor injector 
(Pennsylvanian Railroad pattern) constructed by 
the Nathan Manufacturing Company, 92 to 94, 
Liberty-street, New York. It is provided with a 
lifting nozzle a in the overflow pipe }, steam being 
admitted to it by the valve c and handle d. The 
main steam ig is admitted, after water appears 
at the overflow, by the valve e and handle f. It then 
gains access in succession to the steam nozzle g, 
intermediate nozzle h, and condensing nozzle j, and 
finally to the delivery nozzle k, and the non-return 
valve. The water valve / is operated by the handle m, 
and can be set according to the requirements of the 
boiler. The heater cock is marked x. This valve x 
is closed when the water in the tender is to be heated, 
and at no other time. 





Pig 1n GeRMANY.—The production of 
many in the nine months ending Septem 
was 3,532,018 tons, 


ig iron in Ger- 
r 30 this year 











Fig.4. 
Monitor InJector. 


COMPRESSED AIR SOUND SIGNALS. 


Investigations and Experiments on Compressed Air Sound 
Signals.* 
By M. RisiErE. 
General Remarks on Sound Signals.—Sound signals only 
give very incomplete indications, The hearing of a sound 

oes not enable us, in fact, to appreciate with any pre- 
cision either the distance of the source of sound, or the 
direction from which it comes. Their only effect is to 
warn the navigator of the proximity of a danger, and if 
he has not already taken the ig sr geo dictated by 
foggy weather, such as using the lead and slackening 
speed, they warn him that these precautions must be 
taken. Limited as is the part they play, however, it has 
appeared sufficient to lead most maritime nations to make 
use of such signals on their coasts. 

At first these signals were obtained by bells, but the 
motive power that we can utilise in the case of such in- 
struments is always very small. For example, with a 
bell weighing 2} tons—a considerable weight—the ham- 
mer only weighs 30 kilogrammes (66 lb.), and the work 
corresponding to its fall is only 74 kilogrammetres 
(54 foot-pounds), whilst with the sirens now in use, the 
work expended to produce a sound of 3 seconds’ duration 
reaches, and sometimes exceeds, 12,000 kilogram- 
metres (86,800 foot pounds). It has thus been necessary 
for all signals of importance to abandon bells, aud, in 
general, all instruments which make use of percussion on 
solid bodies, 

The shock produced on atmospheric air by the ex- 
plosive escape of gas, vapour, or compressed air enables, 
on the other hand, motive powers to be used of whatever 
amount may be wished. 
gases developed by explosives is sufficient to produce the 
signal in this case by a single shock. On the contrary, 
with the usual pressures of steam and compressed air, the 
complete expansion of these gases would produce no 
sound. It is necessary, then, only to employ the initial 





* Paper read at the International Maritime Congress, 
London Meeting. 





he rapidity of expansion of the | P® 





velocity of the escape, and for atime so short that the 
surrounding air offers by its inertia a resistance to the flow 
of the escaping gas. The effect of this resistance is to 
create a shock, and to transform the kinetic energy of the 
moving gas into vibratory energy of the exterior air. The 
same shock repeated at short intervals produces a con- 
tinuous sound. 

Two kinds of apparatus are employed to realise this 
result. They are the horn with vibrating reed, and the 
siren. In the first, the opening and closing of the orifices 
of escape of the compressed gas are obtained by the 
vibrations of a steel plate which is alternately closed on 
the orifice by the pressure ‘of the gas, and separated from 
it by its own elasticity. In the second, the gas escapes 
through a series of openings arranged in a circle, and 
before it, rotates uniformly a flat or annular disc fur- 
nished with equal and similarly situated openings. To 
each coincidence of the fixed and the moving openings 
corresponds an escape, which is immediately and sud- 
denly interrupted. The rotation of the disc is obtained 
in certain cases by mechanical means. If we arrange the 
fixed and moving orifices with opposite inclinations, the 
rotation is produced automatically by the flow of the 


aS. 

These arrangements are not the only ones to which we 
can have recourse. We have, in fact, made use of another, 
consisting of a cylinder in communication with the com- 
pressed gas, and in which moved a piston exposed on one 
of its faces to the pressure of the gas, and on the other to 
the action of a spring. Under the action of the gas and 
the ne the piston underwent an alternate motion, in 
which it uncovered and covered successively orifices in 
the side of the cylinder, through which the compressed 
gas produced on the exterior air similar shocks to those 
produced in the case of the other instruments. Other 
similar arrangements may be conceived, but the con- 
tinuous circular motion of the siren appears to us to offer 
more regularity and security, and in point of fact it is 
the siren alone which is made use of for signals of great 
power. We shall therefore confine our attention to this 
apparatus. 

Means of Estimating the Efficiency of Sirens. —The sirens 
in use are principally of two types. The first is that of 
the American siren mechanically rotated, fed with steam 
at a pressure of 5 kilo. per sq. cm. (71 lb. per square 
inch), and consuming about 1 kilo. (2.2 lb.) per second of 
sound. The consumption corresponds to an expenditure 
of ey of about 15,000 kilogrammetres (108,500 
foot-pounds) per second. The second type is that of the 
automatic compressed-air siren, formed of a fixed cylinder 
pierced with a certain number of equidistant longitudinal 
openings in which revolves a cylinder furnished with 
similar openings. The steam siren has been given up in 
France, and in several other countries, because it does 
not adapt itself well either to instantaneous starting on 
the appearance of a fog, nor to the installation of the 
apparatus ab the most favourable point for being heard, 

‘he sirens in use have different consumptions corre- 
sponding to expenditures of energy by my from 1000 
to 4000 kilogrammetres (7000 to 29,000 foot-pounds) 
r second of sound. Whatever may be the system, the 
installations are very costly. It should then be inquired 
whether the result produced corresponds with the ex- 


pense. 

It Has been attempted to estimate this result by measur- 
ing the range of sound ; but the ranges vary for the same 
icacemens kalerdon such wide limits, according to the state 
of the atmosphere, that very numerous measurements 
are necessary to arrive at averages characterising each 
instrument. Measurements of this kind have been under- 
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taken on the French coast, but several years will be re- 
quired before conclusions can be drawn from them. 

In the meantime it was of importance to find some 
means of investigation for the study of sonorous instru- 
ments. Direct measures of the intensity of sound 
analogous to those given for light by photometric 
processes would have enabled us quickly to reach this 
end. In the absence of any such method in practical 
use, we have sought, if ible, to have recourse to the 
different processes al in physical science to record 
sonorous vibrations. We have not succeeded in utilising 
any of them under practical conditions. There is also a 
general cause which invalidates determinations of inten- 
sity made by recording vibratory movements. This is 
that the harmonics of the fundamental tone which are 
produced in greater or less number by every instrument, 
are only Bac. re: on the graphic record by imperceptible 
differences in the outline, whilst they have a considerable 
influence on the impression received by the ear. or our 
yurpose, then, we can only depend on comparisons made 
o the ear. ’ 

To realise this purpose, we have established a standard 
sound formed by a bellows, on which was mounted either 
a horn with a free reed, or a small siren of the same note, 
and having practically the same ‘‘timbre” as the sirens 
to be compared. The pressure of air furnished by the 
bellows and its delivery being exactly determined, the 
standard was mechanically detinedin every way. It was 

laced at a convenient distance from the instrument to 
observed, and was made to emit consecutive sounds to 
those of the latter. The observer found such a position 
that the two sounds to be compared appeared to him of 
equal intensity. The inverse ratio of the squares of the dis- 
tances gave the ratio of the intensities. We hasten toadd 
that, the ear having little sensitiveness to small dif- 
ferences of intensity, the precision of the method was far 
from perfect. Therefore it has only been employed in 
cases where direct comparison was impossible. 

This latter has been made in two ways: (1) For com- 
paring two different instruments; by establishing on a 
point of the shore each of the two instruments, and 
making them sound horney at determined intervals, 
and with differentrhythm. The observer was on a steam- 
boat at a distance, and determined the distance at which 
he failed to hear each of the two instruments. Or other- 
wise by producing two consecutive sounds near together 
of the same pitch by two instruments, and by estimating 
which of the sounds was the louder, several observers 
being employed at widely distant points, and not being 
aware in what order the two instruments were used. 

(2) For comparing different methods of installation of 
the same instrument ; by obtaining two installations of 
the same instrument in the required conditions, and 
making observations such as have been above described. 

It may well be conceived how troublesome and slow 
such a system of investigation is. On the other hand, it 
is very conclusive, and has enabled us to arrive at a 
certain number of interesting results. 

Many of these results, relative in particular to the 
influence of the pitch of the sounds, of their musical 
intervals, if they are in groups, and of the height of the 
sonorous instrument, and relative to the comparison of 
sirens with horns, and to the arrangement of the sirens, 
have been explained in a memoir on the exhibit of the 
Lighthouse Department of France at — which has 
been presented to the present Congress. e shall not 
dwell on that, but shall confine ourselves to examining 
special points connected with automatic compressed-air 
sirens. 

Pressure to be Used.—For the same motive power the 
weight of compressed air per second is so much greater as 
the pressure employed is lower. In the successive emis- 
sions of air, the mass of the body impinging will be then, 
for the same expenditure of power, so much greater as the 
ruling pressure is less. We thus see that there must be 
an advantage in employing low pressures. This is con- 
firmed by direct experiment, both by measuring the range 
and by comparison of intensity. In France the pressures 
employed have been successively reduced from 5 kilo- 
grammes to 3 kilogrammes (71 lb. r square inch to 
43lb.), then from 3 kilogrammes to 2 kilogrammes (43 lb. 
per square inch to 28lb). 

Dimensions of Sirens.—Sirens have been made of 
different dimensions; a certain number exist whose 
moving drum of 10 centimetres diameter is pierced 
on its circumference by 28 openings, each 28 milli- 
metres in height and 3 millimetres in width. The musical 
tone of this siren is the E of 326 complete vibrations per 
second. It follows that the speed of rotation is about 
12 revolutions per second. The consumption of air 
is 400 litres (14 cubic feet), measured at the atmospheric 
pressure, per second of sound, the ruling pressure being 
2 kilogrammes (28 lb. per square inch), With this siren 
we have compared another, whose moving drum had a 
diameter of 15 centimetres, and whose openings, twenty- 
eight in number, had the same height of 28 millimetres, 
but had a width which ag for the same tone and the 
same pressure the same flow of 400 litres per second of 

-sound, The experiment was carried out in the following 
way. The two sirens established beside one another with- 
out trampet mouths produced, at fixed intervals, two 
sounds, each of 3 seconds’ duration. separated by an 
interval of 2 to 3 seconds. In these conditions the pitch 
and the “‘ timbre” of the sounds were the same, and the 
ear could easily appreciate which of the sounds was the 
louder. Observers posted at different distances, and at 
various heights, noted their impressions without knowing 
the order of the operations. There was in every case 
complete agreement between them in considering the 
oe 15 centimetres diameter to give the louder 
sound. 

We may, besides, understand that it ought to be so, 
for in increasing the diameter of the siren we increase 





the mass of air which receives directly the shock of the 
compressed air, whose intensity is the principal element 
in the transformation of the energy. Other considera- 
tions, relating in particular to the weight of the revolv- 
ing part, and to the instantaneous speaking of the siren 
do not allow us to increase the diameter much beyon 

15 centimetres. 

Arrangement of the Openings.—The vibratory motion 
which it is desirable to establish is sinusoidal motion. 
For that purpose it would be necessary to give to the air 
not only compressions, but dilatations. It would be 
necessary further that these compressions and dilatations 
should follow certain laws, and should be of equal dura- 
tion. A method of realising the first of these conditions 
might be imagined by establishing between two suc- 
cessive openings of the fixed drum special orifices to put 
the interior of the siren in direct communication with the 
atmosphere. This arrangement has not been tried. As 
regards the other conditions, all that we can do is to 
secure the equality of the successive periods of opening 
andclosing. It is easily seen that this equality is arrived 
at when the width of the openings measured along the 
circumference is equal to one-third of the width of the 
closed spaces between them. 

Regulation of Pitch.—The regulation of the pitch is 
obtained by means of four moving masses carried by arms 
fixed to the shaft of the moving cylinder. The pressure of 
these masses against a circular track under the action of 
centrifugal force limits the variations of the speed of rota- 
tion of the cylinder which might result from variations of 
the pressure. In the siren of 10 centimetres diameter the 
weight of the moving cylinder and its shaft is 2560 
agrees ; the weight of the moving masses is 910grammes. 

n the siren of 15 centimetres diameter the weight of the 
moving cylinder and its shaft is 4390 grammes; the 
weight of the moving masses is 770 grammes. In these 
conditions we observe that to produce a variation in the 
number of complete vibrations per second from 310 to 
335, a variation of pressure must be made of 0.6 kilo- 
gramme (84 lb. Ba — inch) with the siren of 
10 centimetres, and of 0.85 kilogramme (12 lb. per square 
inch) with the siren of 15 centimetres. The latter, owing 
to its weight, givesa note of greater stability. In prac- 
tice the siren is established with a reservoir of such capa- 
city that the pressure does not vary during the emission 
of sound by more than 0.25 kilogramme (341b. per square 
inch); the variations m pitch are then insensible to the 


ear. 

Part Played by the Trumpet.—In horns with vibrating 
reeds the trumpet acts as a sonorous pipe. It must be of 
a length calculated to suit the wave length of the 
sound to be emitted; by modifying its length we can 
alter the pitch of the sound produc On the contrary, 
with the siren, the length of the trumpet has no influence 
on the principal note, which is governed by the speed of 
rotation and the number of openings. It was then 
accepted for a long time that the principal object of the 
trumpet was to direct the sound towards the horizon. 
Experiments have shown us that it has further a very 
considerable effect on the loudness of the sound, and that 
this effect varies with its length and shape. 

Different sirens have been put in action without any 
trumpet, and then with trumpets of different kinds, and 
their relative intensity has , oo estimated by several 
observers comparing consecutive sounds. In every case 
the addition of the trumpet has considerably reinforced 
the sound, but this reinforcement is produced in very 
different proportions according to the kind of trumpet 
employed. The trumpets definitely adopted for different 
sirens have been arrived at tentatively. This action of 
reinforcement is explained by the fact that the trumpet 
causes the mass of air inclosed in it to share in the 
shocks produced by the siren, whilst the direct opening 
of the siren into the atmosphere facilitates the flow. 
There are formed alsoin the mass of the trumpet a system 
of stationary waves, varying according toits form, which 
modify the reinforcement. When the trumpet exceeds a 
certain length, effects of resistance to the transmission of 
the vibratory motion come into play, and they may, on 
the other hand, weaken the sound. 

Transmission of Sound in Pipes.—In one experiment 
the sound of a siren was carried in an earthenware pipe, 
11,080 metres in length, and 30 centimetres in interior 
diameter, buried underground. At the end of the pipe 
only a very faint sound was observed, and much deeper 
in tone than the initial sound. A complete deformation 
of the wave of sound took place in consequence of the 
resistance of the sides of the pipe, and the loudness was 
much less than if the sound had travelled in free air. 
This result, due to the small diameter of the pipe, shows 
the importance of the deleterious effects that might arise 
from too great a length of trumpet. 

Quantity of Flow in Sirens.—In order that the work 
done by the compressed air escaping should be trans- 
formed as completely as possible into energy of vibration, 
the essential condition determining the power of a siren 
is the — of air it gives out under a given pressure. 
It is impossible to estimate beforehand this flow by any 
of the formule in use for calculating the flow of air 
under pressure ; we are here concerned, in fact, with a 
series of partial flows, each limited to a period during 
which there is no permanent régime. Only experiment 
can supply data concerning the flow. The experiments 
that we have made for this purpose have led us to several 
important observations. 

Without altering the dimensions of the siren, its flow 
may be varied considerably according to the arrange- 
ments of the admission-pipe for air, and the conduits by 
which the air is conveyed to the openings. This effect 
appears evident, but the phenomenon is produced with 
great sensitiveness. If the section of flow afforded by 
the pipe and the conduits is not very much larger than 
that of the openings of the siren (at tenes double), there 





is, during the emission of the sound, an important fall of 
aad near the openings, and a large diminution of the 
Ww 


ow. 

When the siren is placed at the summit of the light- 
house, the reservoir on which it iz mounted cannot in 
practice have a capacity of more than 500 litres. This 
capacity is insufficient for a sound of aduration of three 
seconds to be given out, with the air provided only from 
this reservoir. It is necessary that during the sound, 
air should be supplied by a vertical pipe from the reser- 
voirs in the engine-house. Under these circumstances 
we have determined that the loss of pressure in the pipe 
was much greater than that given by the usual formule, 
This follows from the discontinuity of the flow, and from 
the inertia of the air that has to be moved, which elements 
cannot be allowed for in formuJe. According to experi- 
ments, for a flow of 400 litres (14 cubic feet) per second, 
we ought not to reduce the interior diameter below 
12 centimetres for a pipe of 25 metres in length, when the 
air-pressure is 2 kilogrammes (28 lb. per square inch). 

We have investigated by numerous measurements how 
the flow of a siren varied when the width of the openings 
was varied, other things being equal. Theoretically, it 
would appear that the flow per second of sound should 
be proportional to the square of the width of the openings, 
since the ratioof the total duration of the coincidences 
to the duration of the sound is proportional to this width, 
and since, during each coincidence, the average opening 
is proportional to the same width. Nevertheless, the 
flow increases much less rapidly than this square. With 
sirens of 10 and 15 centimetres diameter, the openings 
being twenty-eight in number, each having 28 millimetres 
of height and an air pressure of 2 kilogrammes (28 lb. 
per square inch), we have obtained the following results 
per second of sound : 


| | 
| Width of Openings. | 





| Flow (Measured at 
| Atmospheric Pressure), 
u 





| 

| millimetres litres 

| I. Siren of 0.10 metres, 

26 B01 

2 2.8 371 
3 | 3.0 400 

j II, Siren of 0.15 metres, 
4 | 2.0 224 
5 H 2.5 269 
6 | 3.0 309 
7 | 3.5 378 
8 | 3.7 400 


| 


It is to be noted that in experiments Nos. 3 and 8, the 
sum per second of the durations of total or partial coinci- 
dence of the fixed and moving openings is.558 second and 
.458 second. The flows per second of coincidence are 
734 litres and 873 litres. These latter flows are what 
must be considered, if we wish to arrive at the speed of 
the air in the orifices, which attains more than 200 metres 
per second. 

Range of Strens. — Until we possess the result of 
the systematic observations organised on the French 
coast, we can only produce observations, comparatively 
small in number, made by observers stationed on steamers, 
with regard to the range of sirens installed at Cape 
Grisnez and at Boulogne. These measurements were 
tifteen in number at least, for each instrument, and made 
under very different atmospheric conditions. The average 
of the figures obtained for each instrument is given in the 
Table below as the mean range of the instrument. We 
have taken as a measure of the power of each siren the 
number of kilogrammetres which the escape of the com- 
pressed air or steam can produce per second of sound. 

















. , ; seven on —— 

escription o! ntensity nge 

Instrument. D in Remarks. 

Kgm.-ms | Knots | 
Steam siren .. 15,000 60 Range varied from 2 to 14 
iles. 

Compressed airsiren | Range varied from 1.75 to 
0.125 m. in diam. 8,€10 5.5 13 miles. 

Compressed air siren Range varied from 1.25 to 
0.175 m. in diam. 1,149 | 2.75 5.4 miles. 

Compressed air siren Range varied from 0.30 to 
0.042 m. in diam. 66 1.25 1.85 miles, 





These figures are only to be taken provisionally. We 
must also point out that the observations of limiting 
range are made with the ship stopped, and all noise on 
board suppressed as far as possible. 

Motive Power Required by a Siren.—These figures, 
nevertheless, enable us to recognise that the mean range 
increases less and less rapidly as the power of the instru- 
ment increases, and that beyond a certain magnitude of 
motive power, we do not obtain, however we increase the 
power, more than an insignificant increase in the ordinary 
range of the sirens. We must also remark that if in 
favourable weather even weak sounds can be heard at 
very great distances, the range, on the other hand, of the 
most powerful sounds often falls below the average that 
we give. Further, whatever the atmospheric conditions 
may be, the noises of the sea and the ship cause the 
minimum perceptible intensity to be much greater than 
in the experiments, when there was silence on board, and 
the observers were specially prepared. 

This being so, it seems to us illusory, with the instru- 
ments available, to hope to surpass, in any great measure 
the usual limits of motive power expended per second 
of sound, which is, in France, 3000 to 4000 kilogram- 
metres, in order to obtain an increase of range. We 
shall obtain, for the present, better results by improving 
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the instrument itself, and increasing its efficiency as a 
transformer into vibratory energy of the potential energy 
of the compressed air or steam. 





THE AUXILIARY POMPS OF STEAM 
ENGINES.* 

By Orr) H. Mvetter, Civil Engineer, Buda-Pesth. 

THERE are two ways of actuating the auxiliary pumps 
of steam engines (f pump, air pump, the pumps for 
drawing the injection water, and those for draining the 
steam jackets). These pumps can either be mechanically 
connected with the engine itself by means of eccentrics, 
levers, wheels, belts, &c., or they can be established as 
steam pumps, each or some of them forming a separate 
pumping engine which is quite independent of the main 
engine. Which of these arrangements is preferable ? 

Let us at first consider the feed pump and the air 
pump. We generally find these pumps connected direct 
to the engine, and most engineers prefer this arrange- 
ment, because they think it more economical to con- 
nect them with the large economically-working steam 
engine, than to arrange them as separate steam ——- 
But this is not true, and I shall show it by the following 
calculations : 

First Case.—In the first place, let us deal with a single- 
cylinder condensing engine working with 901b. gauge 
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pressure, exerting 100 indicated horse-power, and con- 
suming 20 1b. feed-water per indicated horse-power and 
per hour, or 2000 lb. per hour. The feed-water, being 
taken from the hot-well, will have a temperature of, say, 
92 deg. Fahr. To convert 11b. of this water into steam 
of an absolute pressure of 104.7 lb., we need 


1214 — 92 = 1122 thermal units, 


and consequently the total. consumption of heat in one 
hour will 


2000 x 1122 = 2,240,000 thermal units. 


The feed pump must deliver the before-mentioned 
quantity of water against a head of 6 atmospheres = 
200 ft. But as this pump is always proportioned for the 
triple quantity, and constructed with plunger and 
stuffing-box, and while in the most cases it is actuated 
by an eccentric, and has to overcome much friction b 
valves, bends, pipes, &c., it will meet the truth if we the 
culate the necessary amount of indicated horse-power 
measured on thesteam cylinder, to be three times as much 
- = theoretical work. Consequently the feed-pump 
absorbs 


2000 x 200 x 3 _ 9 6 indicated horse-power. 


~~ 3600 x 550 


The air-pump has to deliver 25 times the feed-water 
uantity. (Many engineers take 30 times and more, but 
this does not alter anything in our calculations.) This 
quantity must be delivered against a pressure of 1 atmo- 
sphere, equal to a head of 33 ft., but the process of com- 
ressing the mixture of steam, air, and water, and the 
riction of valves makes the total resistance equivalent to 
a head of 50 ft., as can easily be seen from air-pump 
diagrams. Taking the lors by friction of the moving 
parts between air pump and steam cylinder as 20 per 
cent., or the efficiency as 0.8, we get the work done in 
the steam cylinder necessary for actuating the air pump as 
x 25 x 50 
ae x 0.8 = 1-6 indicated horse-power. 





We therefore can say that 0.6 + 1.6 = 2.2 horse- 
power from the above-mentioned 100 horse-power are 

onsumed in actuating the feed and the air — 

Let us now see what happens if we replace the above- 
mentioned feed and air-pumps by separate small pump- 
~ engines. , : 

“or feed we may take a continually working rotary or 
a duplex (Worthington) pump. It will be pretty correct 
if we take all losses by friction, &c., as 50 per cent., and 
the steam consumption as 90 lb. per indicated horse- 
power and hour. 

.* Paper read before the Hungarian Architects and En- 
gineers’ Society. 


<— From Hot-well 





Then we find for the donkey engine : 


2000 x 200 _ aE 
3600 x 550 x 06 0.4 indicated horse-power, 
and a feed-water consumption of 0.4 x 90 = 36 lb. 

For the air-pump engine it will be sufficient to take an 
efficiency of 0.6. Taking also 90 1b. feed-water consump- 
tion per indicated horse-power and hour, we get 

2000 x 25 x 50 eri: 
3600 x 650 x 0.6 = 2.1 indicated horse-power. 


or 2.1 x 90 = 189 Ib. feed-water per hour. 

For the two auxiliary pumping engines, therefore, we 
get 36 + 189 = 225 lb. feed-water as a “plus,” which 
must be pumped into the boiler. But in the case of inde- 
— pumps we economise the above-mentioned 2.2 

orse-power for actuating the pumps connected with the 
main steam engine, and consequently for exerting the 
same number of effective horse-power measured at the 
driving belt, we shall havea total feed-water consumption 
per hour of 

(100 - 2.2) x 20 + 225 = 2181 Ib., 


or 9 per ont ee than in the first case. (Taking the 
coeficients for the separate steam pumps, these 9 
_ have ge been pone ese yg vai re 
ow, using the exhaust steam of the pumping engines 
for heating the feed—for this is the first — ition for 
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economical working of this arrangement—we have at our 
disposal in each pound of the exhaust steam 1134 thermal 
units — 92 thermal units (because the water to be heated 
has a temperature of 92 deg.) = 1042 thermal units. But 
as there will always be some small losses of heat through 
radiation, we will only take 1000 thermal units. 

The feed-water temperature will then be increased by 


225 x 1000 _ 
2181 103 deg. Fahr., 


and its temperature will be raised to 103 + 92 = 195 deg. 
The heat consumption for the whole arrangement will 
therefore be 


2181 (1214 — 195) = 2,292,439 thermal units, 


i.¢., 21,561 thermal units /ess than with connected pumps. 

Second Case.—We will now calculate the results attain- 
able with a compound condensing steam engine, working 
with 74 atmospheres, equal to 108 lb. gauge pressure, 
indicating 100 horse-power, and consuming 16 lb. feed- 
water per indicated horse-power, or 1600 lb. feed-water 
per hour. Then the total heat consumed per hour 
will be 

1600 x (1218 — 92) = 1,801,600 thermal units. 

In the case that the auxiliary pumps are connected 
with the engine, the circumstances remaining the same, 
the feed pump will require 


1600 x 248 x3_., 
mae 0.6 horse-power, 


and the air pump 





1600 x 25 x 50 

3600 x 550 x 0.8 
together 1.86 horse - power, measured at the steam 
cylinders. : 

In the arrangement of independent steam pumps we 
shall find for the donkey engine, 
1600 x 248 

ei — = 0.4 horse- 

3600 x 550 x 0.5 ae 
with 0.4 x 90 = 36 Ib. feed water; and for the air-pump 
engine, 


= 1,26 horse-power, 


_1600 x 265 x 50_ = 1.66 horse-power, 

3600 x 550 x 0.6 
with 1.66 x 90 = 150 lb. feed water; together, 36 + 150 
= 186 lb. feed water. The total feed water consumption 
will be (106 — 1.86) x 16 + 186 = 1756 lb. The feed 
water will be heated up by the exhaust heat of the pump- 
ing engines by 

186 x 1000 
1756 

and become 92 + 106 = 198 deg. Fahr. 

The total heat consumption per hour will then be 
1756 (1218 — 198) = 1,791,120 thermal units, or less with 
10,480 thermal units than in the case with mechanically 
connected pumps. 

Third Case.—Finally let us consider a triple-expansion 
condensing engine, working with 104 atmospheres 
= 155 lb. gauge pressure, indicating 100 horse-power, 
and consuming per indicated horse-power and hour 13 lb. 
feed water, or 1300 Ib. per hour. 

Total heat consumed per hour : 


1300 (1226 — 92) = 1,474,200 thermal units. 


With auxiliary pumps actuated by the engine itself we 
have for the feed pump 


1300 x 345 x 3 
3600 x 550 
and for the air pump 
1300 x 25 x 50 
3600 x 550 x 0.8 


or 1.7 indicated horse-power required for both pumps, and 
measured at steam cylinders. 

Using independent steam pumps for feed and air pump, 
we find for the donkey engine 


1300 x 345 
3600 x 550 x 0.5 
requiring 0.45 x 90 = 40.5 lb. feed water ; and for the air 
pump engine 
1300 x 25 x 50 
3600 x 550 x 0.6 


requiring 1.36 x 90 = 122.4 lb. feed water; together, 
163 Ib. feed water. 

Total feed water consumption (100 — 1.7) x 13 + 163 = 
1441 lb.. The feed water can be heated by 


163 x 1000 
= . Fahr. 
1441 113 deg. Fahr 
up to 92 + 113 = 205 deg. Fahr. 

Total consumption of heat: 1441 (1226 — 205) = 
1,471,261 thermal units, or less with 2939 thermal units 
than in the case with connected pumps. 

It is not the intention of the author to prove by these 
calculations that applying independent pumping engines 
for feed and air pump is more economical than connecting 
these pumps with the main engine, because the advan- 
tage can only be expressed in per milles, but it can be 
seen from the same that if any difference exists this will 
be to the credit of separate steam pumps. 

Now, considering the practical advantages, we shall 
see from the following that separate pumping engines are 
preferable in nearly every respect. 

Concerning the feed, we must demand that the feeding 
apparatus should always be placed in the boiler-house, 
and the author finds it astonishing that this has not been 
prescribed by law. The only man who has to manipu- 
late the feed pump is the stoker, who must regulate its 
motion according to the height of the water in the gauges, 
and this man only is responsible for inconvenience aris- 
ing from incorrect feed. However, if the feed pump is 
connected to the engine, he must absent himself from his 
boilers, and perhaps creep in a dark corner of the engine 
foundation, which, regarding his responsibility, is not at 
all admissible. 

From this important reason alone the feed apparatus 
should be situated in the boiler-house at the exclusive 
disposal of the stoker, even in the case of the smallest 
plants. 

Further advantages of donkey pumps are the following. 
They can be more easily regulated for continual feeding 
than pumps with a fixed number of strokes per minute, 
and for this purpose the duplex (Worthington) pumps 
are especially suitable; they can be kept in motion 
when the main engine stands still ; they can be adapted 
for filling up the boilers, which is very important for 
marine engines; they can be revalyed or repacked or put 
in order without disturbing the working of the whole 
plant; they can be adapted also for other purposes, i.¢., 
as a fire pump. . ’ : 

As regards condensation, a separate air-pump engine 
has also eminent advantages. . ; 

Having the air pump connected wth the main engine, 
it follows, from the dissimilarity of situations, that in 
one case the air pump must be p) below the engine, 
in another case on the same level, on the crank end or 
behind the cylinders, on the high-pressure or on the 
low-pressure side, and this is always connected with 


-= 106 deg. Fahr., 


= 0.68 horse-power, 


= 1.02 horse-power, 


= 0,45 horse-power, 


= 1.36 horse-power, 
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alterations of the patterns and a longer time for delivery. 
But making separate air-pump engines we shall have 
always an engine of the same form which can be placed 
at any point which may be found suitable. With such 
an engine we can also make a vacuum before starting the 
main engine, which is a point of great convenience in the 
case of engines which have to start with a considerable 
load, for example, pumping and hauling engines. We 
can also maintain a vacuum whilst the main engine 
stops, for example, with hauling engines, marine engines, 
and generally with a engines, by which the 
engine-driver is better secured against getting water into 
the steam cylinders. The air-pump engine can also 
employed as a fire-engine. : : : 

An air-pump engine is especially suitable for use in 
connection with very slow or very fast running main 
engines, for example, with the large pumping engines 
used in mines, and with the high-speed engines of elec- 
trical light stations, and in all cases where several steam 
engines can be connected with one air-pump engine. 

t isa very bad practice to fit air-pump engines with 
ventrifugal governors, and this is the reason of many 
failures. An air-pump engine, which very often—as at 
central electric stations—has to deliver very different 
quantities of water, must not be kept on a uniform speed, 
but must maintain a uniform vacuum. To perform this, 
no separate governing is necessary, because if the vacuum 
falls, the air-pump engine will go faster and restore the 
vacuum, and vice versd. 

If local conditions render necessary a separate pump 
for drawing the injection water, there are different ways 
to actuate it. In no case will it be reasonable to make 
separate engines each for feed, air pump, and cold water 
pump, but the air pump ought to be connected with the 
engine, and the cold water delivered by a separate engine. 
This arrangement will be a necessity in all cases where 
the cold water pump must be located far from the engine- 
house. But in many cases, where air-pump engines can 
be applied, the auxiliary engine for supplying cold water 
can be entirely done away with, use the air-pump 
engine can be put in any place not so far away from the 
engine-house, and this is one advantage more of separate 
air-pump engines, 

To actuate the air pump and the cold-water pump by 
one engine would be justifiable only with surface con- 
densers, but not with jet condensers, use on the same 
spot, where a pump can draw water, this can also be 
drawn by the vacuum of a condenser. 

With the drainage of pipes and jackets we shall deal 
later ; meanwhile we may consider what is the best mode of 
transferring the heat of exhaust steam into the feed water. 

If only the feed is effected by a ae engine 
(donkey), the simplest method is to | the exhaust 
steam direct into the suction pipe by means of a so-called 
suction pipe condenser, which is a simple non-return 
valve, preventing the water entering into the exhaust 
pipe. fe several pumping engines deliver their exhaust 
steam for heating, the best way is also to apply this 
suction-pipe condenser for each pump, but not to connect 
it with the suction pipes, but with a tank or cistern, 
where the feed water is collected before suction. In 
this way a part of the mud contained in the water 
will also be precipitated, and the water purified a 
little. To apply the usual closed feed-water heaters with 
tubes inside, will only be necessary if there is — of 
exhaust steam. But in such acase it is preferable to use 
more economical pumping engines, for example, com- 
pound duplex — for air-pump engines. 

To waste the exhaust steam of the auxiliary pumping 
engines is, of course, very uneconomical, but, on the other 
hand, care must be taken that not too much steam is 
used for —— purposes, as the author found it in a 
central station for electric lighting, where the exhaust 
steam from all donkeys and from a number of secondar 
engines, which exerted about five per cent. of the men 
done by the whole machinery, has been used for feed 
heating. As can be seen from our calculations, it is not 
suitable to use for actuating auxiliary pumps more than 
about 2 to 3 per cent. of the power of the main engine. 

The costs of separate pumping engines are small, as 
these engines have become entirely an object of special 
manufacture. Especially suitable for the above-men- 
tioned pur are duplex or Worthington pumps. 
Many people call them *‘ steam-eaters,” because they work 
with full admission, but these critics do not take into 
consideration the high mechanical efficiency of the 
duplex pumps, even of smal: sizes, and the fact that the 
usual donkeys must also work nearly with full admission 
at a low speed. 

General experience shows that, especially with larger 
plants, the numerous pumps attached to the engine are 
a considerable source of disturbance, as even for trifling 
defects the main engine must often be stopped. It 
will therefore be preferable to arrange fedapeuibins 
pumping engines than to spend money for pumps in 
reserve. 

Steam jackets and steam pipes were formerly drained 
by water collectors (separators) fitted with draining cocks 
and water gauges. Later on automatic steam traps were 
used, from which the water flowed off ; this is the prac- 


tice in many places up to to-day. In several cases this| be buil 


water is pumped back into the boilers, and finally many 

engineers do away with the traps, the latter being not 

always reliable in their work, and pump the water direct 

from the jackets into the boiler. (In such cases, where 

— and cylinders are he #80 a higher level than the 
ilers, the water goes back by its own gravity.) 

_ But these jacket “a do not give perfect satisfac- 
tion ; they often fail, because they must pump water and 
steam. Under these circumstances the stuffing-box is 
liable to leakage, and on the place where the mixture of 
water and steam mixes with the colder feed-water, very 
often a cracking noise takes place, 


be | the circulation in the jackets and to heat the feed-water, i Dol . um a 
ixed | electric light engine, auxiliary circulating —— 





However, steam pipes and jackets can be drained per- 
fectly, and the condensed water can be brought back into 
the boiler without traps and without separate draining 
pumps, as the author found out by an accident, and as 
will be seen from the following : 

A 100 horse-power compound condensing engine, con- 
structed by the author, was fitted with a draining arrange- 
ment, shown in Fig. 1. The condensed water 4 
before getting into the jacket-draining pump, through 
an equaliser, in the jacket of which circulated the 
feed water. The purpose of this arrangement was to 
cool the jacket water, and by this means to accelerate 


so that in the point where these two waters mix 
together (behind the non-return valve e), the temperatures 
of both were not very different. (See ENGINEERING, 
1884, February 19.) 

The feed pump was fitted with a back-flow cock for 
adjusting it for continual feed, and this cock communi- 
cated with the rising main and with the inside of the 
pump. The jacket pump was constructed without suc- 
tion valve, the water falling in from above, filling the 
pump, being cut off by the plunger and pressed out 
through the valve on the bottom of the pump, kept up by 
means oy ; spiral spring. (See ENGINEERING, 1886, vol. xlii., 


341. 

This arrangement worked very satisfactorily, and the 
feed water became very warm. Now it happened that 
about a year later the draining pump had to be repaired, 
owing to wear and tear. The plunger was taken out and 
sent to the works; in the meantime the stuffing-box of the 
pump was closed by a flange. 

Some time after the engineer in charge told me that in 
spite of shutting off the » vere Bae pump the jackets were 

rained perfectly and the feed water got quite as warm 
as before. This strange information caused me to look into 
the matter. I found what the engineer had stated quite 
—" and after some examination the reason was 
clear. 

The feed va vid was working as usual with partially 
opened back-flow cock. During the up-stroke of the 
plunger it sucked partially from the hot-well, but par- 
tially also through the back-flow cock, the pipe a, the 
non-return valve ¢e, the pipe b, the delivery valve and the 
pump-room of the jacket pump and through the pipe ¢, 
the condensed water from the jackets, and during the 
down-stroke both waters were delivered into the boiler. 
—— the suction period the non-return valve f kept back 
the boiler pressure from the pump, whilst ¢ and the delivery 
valve of the draining pump operated as suction valves in 
connection with the suction valve of the feed pump. 
— the period of delivery the valve ¢ closed and f 
—_ , The jackets were under full pressure (about 

Under these circumstances the author now does away 
with the draining pump entirely, and drains the jackets 
by the circulation cock of the feed pump, which always 
gives perfect satisfaction. The equaliser for temperatures 
can be omitted, and the arrangement assumes the simple 
form of Fig. 2. 

If a donkey is used for feed, the above-mentioned 
— can also be applied. But a simpler way is to 

rain the steam jackets through the cylinders of the 
donkey, if applying duplex pumps, in which case water 
in cylinders does no harm, whereas flywheel donkeys 
would be brought into danger. 

Having seen the considerable advantages of indepen- 
dent pumps, the author suggests that the question how 
to actuate the auxiliary pumps of steam engines is im- 
portant enough to be thoroughly studied, especially in 
the case of large electric light and power installations, 
and he is convinced that actuating the pumps separately 
will be more and more applied in future. 





Coat AT HamBurc.—The lock-out in the English coal 
trade has had the effect of increasing the deliveries of 
Westphalian coal to Hamburg. The quantity forwarded 
in August was 91,500 tons, as compared with 78,218 tons 
in August, 1892, 





POLLUTION OF THE CALDER.—At a special meeting of 
the Elland Local Board, held on Wednesday, the Ist 
inst., the scheme for intercepting the domestic and 
trade liquid refuse of the district, and for the treat- 
ment of the same, prepared by Mr. Malcolm Pater- 
son, M. Inst. C.E., was presented, and a resolution 
unanimously adopted approving of the same, and direct- 
ing an application to be made to the Local Government 
Board for powers to borrow 13,000/., the estimated cost 
of works. An agreement to lease in perpetuity 20 acres 
of land has been obtained from Lord Savile on advan- 
tageous terms, the method of treatment being precipita- 
= = land filtration, for which the land is specially 

ap 


OunDLE WaTER Works AND SEWERAGE.—These two 
schemes have now been successfully carried out, and the 
certificate of completion has been given to the contractors. 
Some difficulties were encountered, particularly through 
the subsidence of the engine house, which was obliged to 

built on a bad natural foundation. The floor sank 
14 in., and broke a pipe and put the machinery out of 
level, but this was soon made good again. The scheme 
involved the use of a comparatively new design of pump- 
ing machinery for raising sewage at points away from the 
central station, and this caused some little trouble before 
it was got into working order, as is usual with experi- 
mental work. Water is now being supplied to the town. 
The contract amount for both schemes was 6450/., and the 
extras 257/. 18s. 9d., which amounts to less than 5 per 
cent. on the contract amount. In spite of the difficulties 
encountered, the work has been very well executed by the 
contractors, 








LAUNCHES AND TRIAL TRIPS. 

Tuer Spanish cruiser Infanta Maria Teresa, described in 
a recent issue (page 338 ante), has completed her series of 
trials with a long test as to coal consumption. The vessel 
left Ferrol at three o’clock on October 18, the weather 
being fine, with a slight swell from the Atlantic. The 
vessel ran six times over the measured distance of 1.412 
nautical miles, and afterwards proceeded on a twelve 
hours’ run to sea, finishing next morning at six o’clock. 
Four double-ended boilers were employed to supply the 
steam required for the main engines, and one single- 
ended boiler for the steam for steering gear engine, 
and 
bilge pumps. The coal consumption per indicated horse- 
power per hour allowed by contract was 680 grammes 
= 141b. Two sets of diagrams were taken from each set 
of engines every half-hour, and the mean indicated 
horse-power developed during the twelve hours was 
1238. The coal consumed in the main boilers during the 
twelve hours was 62 measures, previously weighed, each 
containing 165kilogrammes = 10, 230 kilogrammeg, or at the 
rate of 852.5 kilogrammes per hour. It was computed that 
the two main circulating pumps, and the two main feed 
pumps, would consume double the fuel per indi- 
ca horse-power of the main engines, and on this 
assumption the consumption of the main engines worked 
out at 597 grammes per indicated horse-power per 
hour. But even if the consumption of the pumps be 
included, the consumption is well under contract. The 
results of the working of the single-ended boiler for eight 
hours showed a consumption of 1980 kilogrammes, or 247.5 
kilogrammes per hour. The power was as follows: Two 
auxiliary circulating pumps, 19 ; two fire and bilge pumps, 
40; steering gear engine, 75; electric light engine, 55; 
auxiliary feed pump, 13; total, 202. Theconsumption was 
therefore 1.22 kilogrammes per indicated horse-power per 
hour for these poses tn machines. On Thursday, October 
19, the vessel went through turning trials at 10 and 16 
knots speed, with satisfactory results. She subsequently 
proceeded on single-screw trial. This latter was run 
with the port engine, and the speed was 124 knots, with 
the engine making 85 revolutions. It may be here noted 
that the natural draught speed with both engines making 
106 revolutions was 184 knots, while with forced draught 
the speed was 20} knots, with the engines making 118 
revolutions. There was then a trial to find the minimum 
speed at which the engines could be run. This proved 
to be 13 revolutions, which was kept up for about 
10 minutes. This is oueet to 2.62 knots, without allowing 
for slip. The trials from first to last were exceptionally 
severe, and equally satisfactory, and the commissioners 
from Madrid expressed themselves as being highly de- 
lighted with the exhaustive tests to which the machinery 
had been subjected, and expressed the opinion that no 
navy in the world had a finer ship, or machinery which 
se been put to such severe tests, and with such excellent 
results, 


The Ailsa Shipbuilding Yard, Troon, launched on the 
28th ult. a passenger and cargo steamer intended for 
the Indian coasting trade of Messrs. Shepherd and Co., 
Bombay, and built to the order of Messrs. Dunsmuir and 
Jackson, engineers, Glasgow, who are to fit her out with 
a set of triple-expansion engines. he dimensions of 
the Bahaduri are: Length over all, 255 ft. ; between 
perpendiculars, 246 ft. ; breadth, moulded, 36 ft. ; depth, 
moulded, to spar deck, 22 ft. 6 in. Her engines will have 
cylinders of 20in., 38in., and 55in. in diameter, and 
36 in, stroke. 





The steel screw steamer Maori, built by Messrs. C. 
S. Swan and Hunter, Wallsend, for the Shaw, Savill, and 
Albion Company, Limited, London, went on steam trial 
on October 28. The engines have cylinders 29 in., 
46 in., and 77 in. in diameter, each with a stroke of 48 in.; 
they were supplied by the Central Marine Engine 
Works, West Hartlepool. The dimensions of the 
steamer are 415 ft. over all, 48 ft. in breadth, with a 
moulded depth of 32 ft.6in. A mean speed of 12 knots 
was attained on a succession of runs, 





BELGIAN Briquetres.—The exports of briquettes from 
Belgium in the first seven months of this year amounted 
to 271,558 tons, as compared with 182,228 tons in the 
corresponding period of 1892, and 207,893 tons in the 
corresponding period of 1891. The exports to France in 
the first eight months of this year were 131,474 tons, as 
compared with 102,420 tons in the corresponding period 
of 1892, and 106,496 tons in the corresponding period of 
1891. 





Uttoxeter Water Works.—These works are now 
completed, so far as the Bramshall part of the scheme is 
concerned, and water is now being supplied to consumers. 
A covered service reservoir to hold 150,000 gallons has 
been built. New mains have been laid throughout the 
town, and all the old fittings connected with the old water 
works have been tested, and replaced where found faulty. 
The total cost of the works has been 4792/. 2s. 11d., and 
the extras on the general contract only amounted to 
221. 12s. 8d. So many persons asked for the water durin 
the construction of the works, that the local authority fin 
themselves with an income of over 400/. a year on the 
completion of the works, and —— for water are 
still comingin. The scheme has, therefore, proved a great 
financial success. The engineer previously advised that 
the Bramshall springs would not prove sufficient for the 
consumers, and the authority have, therefore, decided to 
take steps to bring a further supply of water from the 
Somershall springs, which lie about 34 miles from the 
town. The engineer to the scheme is Mr, W. H. Rad- 
ford, C.E.,, of Nottingham. 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComPiteD sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 

The number of views given in the Specification Drawings is stated 
in each case ; whee none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 

je é&e., of - Communicators a oo noha a Opice 
‘opi. Specifications may obtai a ‘atent 
Sale Look 


88, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 
The date of the advertisement of the acceptance of a@ complete 


specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 
Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
ive notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


14,485. F. H. and H. Nalder,C. W. 8S. Crawley, and 
A. Soames, London. Multiple Point Switches. 
[5 Figs.) July 27, 1893.—This invention consists in mounting 
the two switch levers on the same axis, so that they move in 
parallel planes at only a short distance apart, but sufficiently far 
to admit the contact blocks bet them. a isa slab of slate, ba 
cast-iron frame bolted to the slab and carrying an inner frame, 
having four radial arms, which support the axisc. Each pair of 
arms 62 also carries two concentric arcs, the larger arcs carrying 
between them the insulating arc e of vulcanised fibre. A series 
of gun-metal contact blocks * are fixed by bolts to the arce. 
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Arcs of vulcanised fibre and gun-metal respectively are fixed 
so that the latter are insulated from the frame. One of the arcs 
is ted by a ductor with the dynamo; the other by an- 
other conductor with the external circuit which supplies the 
lamps. Each lever d carries a “brush” composed of curved 
plates of sheet copper, superposed the one on the other, and is in- 
sulated from the lever by vulcanised fibre. Eachhand lever d has 
a locking bolt, which, when the hand lever is grasped, is lifted, 
and then the lever is free to be moved to shift the brush k from 
one contact block to another. The same arcs of the frame which 
support the contact blocks also lock the hand levers. (Accepted 
September 27, 1893). 


6517. S. B. Jenkins, Boston, U.S.A. Heating by 
Electricity. (2 Figs.) March 28, 1893.—This invention relates 
to means for producing and applying induced electric currents 
for heating, &c. The commutator consists of a disc having alter- 
nately insulated and conducting segments and a projecting con- 
ducting cylinder Cl. Two wires F, G extend to a source of 
electricity completing the circuits. From the wire Fashort oned 
extends to a binding post d' of the motor, and from G another short 
one goes to the binding post d2of the motor the circuit through 


























the motor being operative following these wires d, g, whether the 
circuit through the commutator is interrupted or not. The wire 
F is connected to a branch wire F' which extends to the upper 
end of the core A and winds down on it from left to right, forming 
a helix from which a wire extends to the wire I, J, K are 
three contact plates, the two former of which bear on the 
periphery of the disc part of the commutator, the latter bearing 


against the drum C'. (Aecepted September 27, 1893). 
GUNS, &c. 
20,697. _H. H. Lake, London. (J. B. G. A. Cannet, 
Parts). Breech Mecha: fe dnance, [5 Figs.) 


or 
November 15, 1892.—This invention relates to breech mechanism. 
A is a part of the body of the gun, B the breech plug, C a metal 
end plate attached to the breech end of the gun, and constructed 
for supporting the breech mechanism. D is the carrier ring hinged 
to the end plate at the side of the breech, and a bracket is formed 
with and stg com Ae per from the carrier ring, and sup- 
porting the breech plug when it is withdrawn. A catch locks 
the carrier ring to the end plate when the plug is in place, 
and also the carrier ring and breech screw together as soon as the 





latter is out of the breech. The shaft E is vided with a hand 
lever E' for operating the breech mechanism, this shaft being 
provided with an endless screw E? keyed on it. F1 is a worm- 
wheel fitted to turn freely on the vertical shaft F, and driven by the 
worm. This shaft forms a pivot on which the carrier ring is 
turned to and away from the breech. A pinion with helical 
teeth is cast with the wormwheel, and a pinion G, also with 
helical teeth, gears with it. An endless screw with multiple 

















threads geared with the pinion G has its axis llel to that of 
the pinion, and is supported at its ends in bearings in the carrier 
bracket. B'is a toothed sector with inclined teeth formed on 
the breech screw and with the endless screw H. The teeth 
of the gear wheels F2, G, and endless screw and sector, are 
inclined atan angle of 45 deg. The axes of the pinions, wheels, 
and screws bear on h metal convex surfaces to minimise the 
friction. (Accepted September 27, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


16,808. G. Barrett, London. Dri Pulley. [2 
Figs.) September 20, 1892.—This invention relates to rope- 
gripping driving pulleys, and consists of a number of pairs of 

ripping jaws b placed around the periphery of the pulley wheel. 

wn the middle of each is a web e which fits into a slot cut 
transversely in the wheel, and which takes the driving strain of 





the pulley rope a. The ends of these jaws) extend towards the 
centre of the pulley wheel, and are connected in pairs by springs 
which draw the ends together, thus keeping open the gripping 
jaws until they are brought into contact with the rope, when they 
pa — by = raananye of the — oan jaws (ae — 
eaving their positions, due to centrifugal force. ecepted Sep- 
tember 27, 1898). 


20,818. J. F. Hoole, Darnall, Sheffield. Couplings. 
{5 Figs.) November 17, 1892.—This invention relates to coup- 
lings for connecting the ends of shafting, the object being to con- 
struct one that is used without keyways sunk in the shaft. Two 
circular coupling plates A, A!, with extending central bosees 
B, B', are used. The couplings are bored out from the face side 
towards the outer end of the boss, the hole tapering from front to 
back, and larger at the smaller end than the shaft. The hole 
through the remaining part is bored to fit easily on the shaft, and 











through this collar of metal rectangular keyways F are formed. 
The keys G are made long enovgh to pass through both couplings 
and to project at both ends, and are made to taper from the 
centre to each end on the top side only, and curved to fit against 
the inside of the coupling when it is bored out taper. The under- 
side is concave to fit the shaft. The disc faces have bolt-holes 
and bolts for drawing the two parts together, and both are pro- 
vided with threaded holes and set screws, by which they are 
forced apart. (Accepted September 27, 1898), 


MINING AND METALLURGY. 


13,311. T. Reunert, Leeds. Yorks. Rock Drills. 
(3 Figs.) July 8, 1893.—This invention relates to rock drills. A 








steel cover A is provided with an internal stuffing-box B into 
which is fitted a steel gland C leaving a space D in the stuffing- 
box, into which rounds of gland packing C are inserted. The 








land C is provided with a collar E fitting into the enlarged 
red-out end of the cylinder J. A steel buffer ring H is inserted 
into the end, and between it and the flange E an elastic india- 
rubber buffer F is placed, so as to keep a fight pressure on the 
as When compressed air is admitted to the cylinder J, 
while the piston-rod K makes its return stroke, the steel buffer 
ring H is pressed outwards and compresses the rubber buffer F, 





which prevents any leakage of the p fluid while working. 
(Accepted September 20, 1893). 
RAILWAY APPLIANCES, 


nae H. Boddington, New Wortley, Leeds, and 


er, Ls e. way Ap- 
paratus. (5 Figs.) February 11, 1893.—This invention has 
reference to railway si; ig ap us. On pulling the “disc” 
signal lever for an e ie to pass over the main c’ x, from u 

to down main, the end of the rod G forming the connection wit 

a pivo ‘cross-over, disc” si lever, engages 
with its projection upon the _— catch, so releasing it 
and the projection upon the sliding indicating plate C, which 
instantly drops in front of the ‘‘down main home” lever, and 
indicates “line blocked.” On pulling off the ‘down main ad- 
vance” signal, the sliding indicating plate C is returned to its 
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normal position by means of an arm carried upon the axis, engag- 
ing with a hook-shaped projection. On pulling off the “home” 
signal lever 84 to allow a train to draw inside the ‘‘home” or up 
to the advance signal, on a home signal at danger the 
er 86 is released from the catch S5, and so allows the 
lever S2 to tilt upon its fulcrum until its motion is arrested by a 
stop. The tilting of the rod causes another rod S' to be pulled 
downwards, and the end of the catch rod H forming the connec- 
tion with the home signal and the pivoted catch engages with 
its projection upon the pivot catch, so releasing the sliding 
indicating plate and dropping it into position for indicating ‘‘ line 
blocked.” (Accepted September 27, 1 


STEAM ENGINES AND BOILERS. 


20,786. P. Vallance, Cootham, Sussex. Steam 
Boilers. {1 Fig.] November 16, 1892.—This invention relates 
to steam boilers. The water space is divided by several transverse 

rtitions 80 asto form separate chambers, but each communicat- 

ng with acommon steam e above the water. The feed water is 
admitted to the chamber which is most remote from the fire, and 








when it is full, flows over the partition separating it from the 
next, and so on until it reaches the fire end. The boiler has in- 
ternal flues traversing all the chambers, and the gases before 
they enter the chimney pass through that part of the flues sur- 
rounded by the comparatively cold feed which has recently 
entered, and are so cooled. (Accepted September 20, 1898). 


847. A. Sowden, B ‘ord. Valves. [6 Figs.) 
January 14, 1893.—This invention relates to a trip gear for slide 
valves of steam engines. Two blocks 1 are employed, one near 
each end of the slide 2, and carried on the spindles 12, which pass 
through slots in the = slides 4. One end of each block is sus- 
pended just clear of the shaft 3, on which are formed wide 
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tappets, and which is driven by gear wheels. The blocks 1 yass 
through the slide 2 and travel to and fro with it, On the opposite 
side of the slide 2 to the tappet shaft 3 are the two trip slides 4, 
one at each end, and connected by links, cranks on the valve 
spindle 7, and connecting-rods with the cylinder in which are 
placed the springs for actuating the valves. (Accepted September 
, 1893). 


1723. W. Akh 
Compound Steam 


Ashford, Kent. Cylinders of 
gines, &c. [5 Figs.) January 26, 
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1893.—This invention relates to the cylinders of compound steam 
or compressed air engines, and consists of the faced and scraped 
joint Z, which is fitted with steady pins in order to insure its 
always going back in the same position as when bored, and 
secured together with studs and nuts. The cylinders (Fig. 2) are 





fitted with movable covers at the ends a, b, and internal covers 

ce, d made in halves and fitted into grooves turned in the cylinders. 

The internal glands e, / are fitted with plain spring rings and 

— bored in the halved covers to receive them. (Accepted 
eptember 20, 1893). 


21,328. W. D. Grimshaw, Accrington, Lancs. Me- 
chanical Stokers. (2 Figs.) November 23, 1892.—This in- 
vention relates to mechanical stokers which feed the coal to the 
furnace by means of afan. One fan a is used, and in the centre 
of the opening a? of the fanbox a' into the furnace, a plate b is 
mounted on a vertical pivot b', which, as the fan a throws the 

















fuel on the fire, is caused to oscillate on its pivot. Upon the 
centre of the wormwheel c is mounted a pinion d revolving with 
it, and actuating the toothed wheels d1, which are provided with 
crankpins ¢, each connected by a rod f to a sliding rack g gear- 
ing with a pinion h giving motion to a similar pinion i on the 
pivot b! of the rocking plate b. (Accepted September 20, 1893). 


16,686. W. Hargreaves, Newchurch, Lancs. Auto- 
matic Lubricator for Cylinders. (2 Figs.) September 
19, 1892.—This invention relates to an automatic lubricator for 
low-pressure engine cylinders formed with a reservoir a, and feed. 
A vessel c is attached to the outflow end of the reservoir, between 








it and the cylinder, this vessel having openings to the atmosphere, 
and being provided with a small valve which is closed by the 
pressure of steam within the cylinder, and thus any waste is pre- 
vented, this valve being opened and permitting the ingress of oil 
from the receptacle when the pressure in the cylinder falls below 
the atmospheric line. (Accepted September 27, 1893). 


17,372. J. Musgrave and G. Dixon, Bolton, Lancs. 
and E. Field and F. 8. Morris, London. Steam 
es. [13 Figs.) September 29, 1892.—The object of this 
invention is to reduce the consumption of steam in steam 
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engines by means of heated air or gas. Heated air or gas is 
introduced into the cylinder during the period of exhaust, and 
is caused to take the place of the mixture which has already 
done work, so that when the piston is nearing the end of its 


stroke, and the exhaust port closes, the hot air is compressed 
into the clearance spaces, and on the admission of the steam at 
the end of the stroke all the surfaces with which it comes into 
contact have been raised to such a temperature that initial 
condensation is reduced. The heated air is admitted to the 
cylinder a through valves e placed in the sides or cover. c is the 
hot-air valve chest, d the inlet for the heated air. The ports g 
for conducting the heated air into the cylinder are shaped 
so as to deliver it ina longitudinal direction. The valves e are 
held closed by springs i until, owing to the opening of the 
exhaust valves, the pressure of fluid in the cylinder is sufficiently 
reduced to allow the pressure of the heated air to open them. 
(Accepted September 27, 1893). 


11,577. A. J. Boult, London. (J. Abell, Toronto, 
Ontario, Canada.) Steam Motors. (3 Figs.) June 13, 1893. 
—This invention relates to steam motors. In the body of the 
cylinder is formed a steam reservoir A communicating directly 
with the boiler, and protected so as to prevent condensation. At 
each end of this reservoir and at the end of the cylinder is a 
chamber B which is connected by a short port C to the 
interior of the cylinder and to the exhaust port D. 
plug E is divided into two parts and shaped to fit the cylin- 
drical chamber B, both being slightly tapered so that the plug 
can be made to fit steam-tight, and at the same time be readily 





removed. A space between the valve seats F, G communicates 
with the port C. Gridiron openings are formed in the seats F, G, 
the valves H and I = provided with corresponding apertures, 
The head K is connected to an arm L having fixed to it two other 
arms N, O, the former being joined to a spring set so that its 
tension holds the valve H closed ; a bar being pivoted on the end 
of the arm 0. A wiper Q engages with the hook a at each re- 
volution, drawing upon the bar to the extent of the engagement 
between the wiper Q and hook a. Means are provided for mak- 
ing the opening of the valve H variable to suit the load being 
carried at any particular time. (Accepted September 27, 1898). 


MISCELLANEOUS. 


23,889. R. A. Barker, Tovil, Kent. Pumps. [7 Figs.] 
December 27, 1892.—This invention relates to pumps in which the 
substance to be moved is raised by air pressure. The main 
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cylinder ais provided with a double-acting piston 6, adapted, while 
drawing the air from the top of one of the side cylinders b, c, to 





deliverair under pressure to the top of the second side one. Both 





of these cylinders are provided with inlet and discharge valves, 
and at the top of each is a float valve which rises and closes the 
air pipe to the main cylinder if the pumping cylinder becomes full 
of the substance being raised. Opening into the air pipes at 
points between the main and pumping cylinders are air valves, 
which are capable of being set so as to allow any desired quantity 
of air to be delivered to the main cylinder, and thus regulate the 
amount of vacuum alternately exerted in the pumping cylinders, 
(Accepted September 20, 1893. 


18,683. G. McNeill, Midlothian, N.B. Papermaking 
Machines, (3 Figs.) October 19, 1892.—This invention relates 
to papermaking machines, and the object is to obviate thicks and 
thins, the weight of fibre let off to the paper machine being 
always the same, no matter how the consistency of the stuff in 
the chest alters. The cock at the inlet of the regulator is opened 
and allows more stuff to flow up through the cylinder A than is 




















required, the surplus being conveyed back to the stuff chest by 
the other outlet. As it passes through the cylinder, the float K 
is raised and kept in suspension, and being attached to one end 
of the lever, and the sluice G in the outlet to the other end, as 
it rises the sluice closes, and vice versd. Thus if the stuff gets 
thick or heavy the float rises and the sluice is closed in propor- 
tion. (Accepted September 20, 1898). 


8205. J. T. Pickering, London. Pulley Blocks. 
[4 Figs.] April 24, 1893.—This invention relates to a form of 
framing and bell-mouthed chain guides for Pickering pulley 
blocks. a is the frame, b a divided boss forming part of the 
frame. On one part of this boss the loadwheel c runs; dis an 
axle running in the bossb ; e the fixed wheel with internal teeth ; 





the eccentric is fast on the axle d ; g the internal pinion ; h anti- 
friction rollers fitted in the boss of the pinion g, and surrounding 

e tric. The sprocket wheel k is fast on the axle d, and 
the guide blocks m are attached to arms 7 pivoted to the frame, 
these blocks — cruciform openings) through which the 
chain passes, and whereby the chain is guided and prevented 
from twisting. (Accepted September 18, 18938). 


11,119. R. J. Hammond, Wanstead, Essex. Stern- 
wheel Propelled Vessels. [3 Figs.) June 6, 1893.—In 
this invention, sternwheel vessels are constructed with a chamber 
extending downwards from the deck to within 4 ft. of the keel 


into which the paddlewheel and crankshaft work, and are thus 
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protected frominjury. The thrust disc c is mounted with balls d 
80 as to take the weight of the paddlewheel when the ship rolls 
heavily. These discs, which are fitted on each side, close to the 
paddlewheel, are keyed on to the crankshaft, and the balls d bear 
upon the plummer blocks ¢ fitted over the shaft bearings instead 
of upon the brasses. (Accepted September 23, 1898). 





ps STATES PATENTS AND PATENT PRACTIOB. 

riptions with illustrations of inventions patented in th 
United States of America from 1847 to the praseet ‘as, tad 
reports of trials of patent law cases in the United States, may be 
Sect Dia gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
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a EHagie Ironworks, BELPER, inc 


FDCE RUNNER GRINDING MILLS 
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ESTABLISHED 1777. 


ROSE, DOWNS & 
THOMPSO 
oJ Government Contractors, 4 
¢ OLD FOUNDRY, &y 
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ZB 76, Cortlandt Street, (©) 
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160-Ton Screw- Senpaibits Hopper Barge and “Kingston” Dredger, for the Kettle and Presses te me ne 160 small 
Spanish Government. Cntahegass pee Pee oe pm Goomee Cakes at one pressing. 















































~ THE CREATEST ADVANCE IN PRACTICAL DESIGN OF DIRECT-CURRENT DYNAMOS FOR TEN YEARS. 
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BRIDGETON CROSS, 
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THE ELECTRIG CONSTRUCTION CO., LIMITED. 


ELECTRIC RAILWAYS AND TRAMWAYS. 


CONTRACTORS TO LIVERPOOL OVERHEAD ELECTRIC RAILWAY, to SOUTH STAFFORDSHIRE TRAMWAYS CO., and others. 
Head Offices: QUEEN STREET CHAMBERS, QUEEN STREET, LONDON, E. 0. 


woREs = WwoLVEbREAMY Ton. 
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Stone Breakers & Ore Crushers, 


THE “BLAKEH-MARSDEN” IS THE BEST. 


—— THE RESULT OF THIRTY YEARS’ EXPERIENCE. —— 
H. R. MARSDEN, Soho Foundry, LEEDS. 


OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. 
50 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 9000 


Postal Address: H.R. MARSDEN, LEEDS. Telegrams: MARSDEN, ee Oe 


EMERY WHEELS. 

















MITCHELL'S EMERY WHEELCO., Mill &t., Bradford, MANOHESTER, 


Samat 











For Ejector and Ee oi 
Clyde Rivet Works Co. ———D ans 4 = 
Buer Rivers, sricay, Wooo Sous, Bounw Bove, S68 ee 
RD TYL 
ptnee ER oy 








WEIGHING MACHINERY. 


Hegpsopb Baga 
Op 7 Ip lo 


+ ‘ee 
Lenchester Z 


STEAN PUMPS 


7363 











Lon*poy 


Tele. Address—‘‘ WEIGHING, MANOHESTER.” 9912 


ROBINRT BOYLE & SOn’s 
LATEST IMPROVED PATENT SELF-ACTING 


_AIR PUMP VENTILATOR, 


50 PER CENT. REDUCTION IN PRIOH. 


- Cheapest and most powerful Exhaust Ventilator in existence. Continuous 
in action and impervious to wet and down draught, 


Strongly made of the best Steel, Galvanized, and finest Workmanship, 
64, Holborn Viaduct, LONDON ; 110, Bothwell Street, GLASGOW. 


AUTOMATIC 


DRYING 
MACHINES 


For all Materials. 
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WRITH FOR PARTICULARS TO THE 


nEW CONVEYOR CO,, ito. 


3 & 4, LIME STREET SQUARE, LONDON, E.C. 








DAVEY, PAXMAN & CO., Engineers, COLCHESTER, 


—— MAKERS OF —— 


ENGINES & BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &c., &c. 





Portable and Semi-Portable Engines, | Triple aie 8, Vertical H ae and Boilers, 
Semi-Fixed es and Boilers, Horizontal Winding 8, Compound Semi- Engines & Boilers 
Horizontal 68, Compound ee Semi-Portable Seno Horizontal Fixed ves sl 
Vertical Engines and Boilers, ' Cornish, Lancashire, and other 


LANCASHIRE BOILERS. 








BRIER aD The Engines 


Fed with PAXMAN’S PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
RNORS, which ensures a steady and constant speed in any emergency. 





This Gear {s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine. 








From 2 to 1000 Horse-power. 


Catalogues, and full particulars with prices, on application to 


MAKERS nF ENCINES DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. 
London Office : 78, QUEEN VICTORIA STREET, E.C. 





Made in all Sizes. 








REFRIGERATING & ICE-MAKING MACHINERY. 


w= NEARLY 2000 MACHINES SOLD. i 


a WILDRIDGE & SINCLAIR, Sydney, Agente for the Linpg British RerricERation Co., Lrp., Lonpon. 
R Sirs,—We are pleased to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North S 
fulfilled the Specification ¥ ith conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, and on a remarkably small consumption of fuel and labour expenses. 


Our Manager, M, Mravow, states that during his ten years’ connection with the New Zealand and Ex 
the smallest consumption of coal, "and is specially well adapted for freezing and chilling in warm climates, 
during the introduction of warm air. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. 


__35, QUEEN VICTORIA STREET, LONDON, E.C. 


e brisk circulation of air k 
From the storage chambers the carcasses and wrappers were shipped in a perfectly dry state. 





SYDNEY, August 14th, 1893. 
dney, has been at work continuously for over six months, and has completely 


rt Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
the s sweet, clear, and dry, with an entire absence of snow even 

Yours faithfully, J. H. GEDDES & CO., 

The Pastoral Finance ‘Association, Ltd. (Signed). W. Tyson, Secretary. 





oe 


9830 








Steel Castings 


Sole Makers of Manganese Steel wnder the Hadfield System and Patents. 


Hadfield’s Steel Foundry Co.,L 


156 & 157, Leadenhall Street, London, E.C. « 


Hecla Works, Sheffield. 








For Locomotive Builders. 
», Hydraulic Engineers. 

Colliery Proprietors. 
, Dredger Builders. 
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THE SEVERANCE NAILMAKING MACHINE: WORLD'S COLUMBIAN 


EXPOSITION. 


CONSTRUCTED BY THE SEVERANCE NAIL MACHINE COMPANY, DULUTH, MINNESOTA, U.S.A. 


THE NATIONAL DANGER. 

WE may regard it as universally admitted that 
the maintenance of the British fleet in a condition 
of superiority to the combined fleets of any two 
other Powers, is essential to the national security 
and well-being, and this being so, it is essential 
that a careful watch should be at all times kept of 
the doings of other nations. For it is evident we 
ought to consider not merely the present state of 
the navies of other Powers, but also the rate at 
which those navies will develop relatively to our 
own under the conditions now existing and likely 
to exist during the next few years in the various 
countries concerned. Thus at the present time 
France and Russia are engaged in developing 
extensive shipbuilding programmes, and their con- 
certed action has naturally attracted considerable 
attention, although not probably so much as it 
deserved. The shipbuilding policy of these 
Powers is now pretty well known, and our present 
purpose is to endeavour, by the aid of such trust- 
worthy statistical information as can be obtained, 
to inquire how far, in view of these facts, our own 
naval policy meets the national requirement. We 
may say at once that we are not concerned with 
the present position of affairs. The mere fact that 
the programme of 1889 will be practically completed 
by the close of this year, whilst the programmes of 
Russia and France are of later date, may secure us 
against immediate disadvantage, but it is of great 
importance that it should be rightly understood 
how we shall stand when all the programmes in 
hand have been carried into effect. 

_ A common method of comparison between fleets 
is ‘‘aggregate displacement,” but so many other 
elements must necessarily be considered in deter- 
mining the relative value of a ship—such, for 
example, as speed, armour, armament, and system 
of construction—that we prefer for the present to 
place before our readers bare statistics, and, subject 
to certain general comments, to leave them to draw 











(For Description, see Page 602.) 
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E. af 
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a Year 


their own inferences. A tabular statement of the 
effective armoured fleets of the three Powers will 
be found on pages 594 and 595. No apology is 
necessary for prejudging the position, because, if, 
after careful investigation, it should be proved that 
our fleet must be strengthened, immediate action 
is necessary, considering the length of time which 
is necessarily occupied in the construction of the 
larger warships and of their armaments. 

The progress of invention is so rapid that war- 
ships soon become ‘‘ outclassed,” so to speak, and 
it thus becomes a problem to devise some well- 
understood measure of the value of a ship as a 
fighting machine, with a view of determining the 
age at which she must be relegated to an inferior 
or obsolete classification. Nothing is more delusive 
or dangerous than to include in a superior classifi- 
cation ships which do not come up to that standard, 
and, by way of illustration, it may be asked, by 
what process of reasoning can the Hector or 
Minotaur be included in the same category of first- 
class cruisers with the Impérieuse, Rurik, or Dupuy 
de Lime? For the present purpose, a classification 
is preferred which excludes all ships which are 
obviously obsolete, and which draws a definite line 
of demarcation between the modern fighting ship 
and the ship which, by reason of the age of her hull 
and machinery, faulty design, or armament, can 
merely be of service as an auxiliary or reserve. 
And rather than that the strength of other Powers 
should be underestimated, we have, in our Tables, 
included in the list of fighting ships new armour- 
clads, which, although modestly described by their 
owners as coast defence ships, or armoured cruisers, 
are, to all intents and purposes, battleships. 

Carrying this principle into effect, the line must 
be so drawn as to place the Conqueror and the 
Marceau classes in the category of ‘‘ modern ships,” 
and the Ajax and Caiman classes, and their 
predecessors, in that of the ‘‘earlier types.” It 
will then be seen from our tabular statement that 



































the numbers of the various classes may be sum- 
marised as follows : 











— England. | France. | Russia. 
Battleships. 
Karlier types < 19 17 2 
Modern types : 
Built fie “ 23 5 7 
Building _... ow 3 12 8 
34 
Toad .. | 4B BL 
Fast Ai moured 
Cruisers. —— 
Built wea re 9 3 6 
Building... Ke 2 5 2 
11 8 8 





These numbers are exclusive of two powerful 
armoured, so-called, coast defence ships, building 
by Russia, the Admiral Ortschakoff and the Ad- 
miral Senjavin, each of 4000 tons, and carrying two 
9-in. guns, which cannot be classified as battle- 
ships. 

A glance through the list of English ships is far 
from reassuring. Many undoubtedly afford evi- 
dence of faulty design—faulty, that is, in the light 
of modern experience—or armament; mistakes the 
gravity of which we are now forced to recognise, 
when at last we are compelled to reckon them, ship 
by ship, as against those of other Powers. The 
armaments of the English ships are the weakest 

oint. Long after it became obvious that the 
Sonsbbeniinn gun had superseded the muzzle- 
loader, the latter was forced upon the navy, and we 
must now realise that, to our serious disadvantage, 
ships of such importance as the Inflexible, Neptune, 
Dreadnought, Ajax, and Agamemnon are still 
armed in this way, It would certainly be but 
common prudence to proceed immediately with 
the re-arming of all these ships whilst they 
can be spared. Such ships as are armed with 
breechloading guns are also giving trouble, if those 
on board the Colossus, the breakdown of which 
has recently been reported, are typical of the 
whole. It seems, too, that we are still far from 
having perfected our newer heavy ordnance. The 
French have definitely settled their established 
type, which has been proved after exhaustive trials 
to possess superior penetrative power to any in use, 
whilst we are still to a large extent in the experi- 
mental stage, and are consequently seriously 
behindhand. 

It would be inconsistent with the immediate 
object of the present article to enter here into a 
detailed discussion of the merits and demerits of 
the various systems of naval construction. Much 
might, no doubt, be said as to the relative advan- 

es of unarmoured ends and complete armoured 





belts, &c., but the point which we want to specially 
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ISTS OF THE BATTLESHIPS AND FAST ARMOURED CRUISERS OF THE ENGLISH AND OF THE FRENCH AND RUSSIAN 
se FLEETS, WITH TONNAGE, APPROXIMATE SPEED, AND ARMAMENTS (OVER 3 IN.). 
































































































































ENGLISH SHIPS. | FRENCH AND RUSSIAN (R) SHIPS. 
ARMOUR AT ARMOUR AT 
| ARMAMENTS. — ARMAMENTS. — 
} INE. NE, 
Speed. | - Speed. = 
» Suir. o | x gt Vu sump. - : bo | 
Year when Name or Suir. 3 On Trial 2 Ea $e thick ped NAME OF SP rs On Trial EF te | Thick 
Completed. S os) 3 5 ZO-| ness , e and 4 nO ness 
& Estimated | 8 6 ; 2 z Estimated. x) Pes bee 
3 F a s ¢ =5 @ 3 < 2 = og) es 
A | | 3 = a8 S e 9 | § Eng] 2 
3 on = s 22s) 
z 2 6) 8 (£8 Ee § a ee etl 
S sae tons knots - No. | ¥ in in. tons knots No, | in. | in. in 
‘ Depends upon} oo 4 h - 4 8 | 
1366 Bellerophon* ..| 7,550 | condition of it S| 2s 6 I 6} 1837 | Koniaz Pojarski es te R} 5,000 { 2 6 I | 4% 34 
| machinery |!.. 6 4 | 4 (108 
(8 re 10 |) | | : | ? ( jee | 
1868 | Hercules* .. ..| 8,630 14.4 ‘ 2 » ly ae 6) 1868 | Océan (wood) .. oo ee - | 7,500 2 i ; a I Se -% 
| | a 2 |) 2 4 | 10.8 
4 * . » 3 |" 9 < 
1869 | Monarch --| 8,820 14.75 . ° i I |7 6]) 1869 Marengo(wood)* ..  «- —«-| 7,000 | {s | oy I tos 4 
| “ie ‘ & 4 |108 |} 
1870 | [ron Duke .. ..| 6,910 |\ ” re : 5 I 8 6 1870 Suffren (wood,* ae a ..| 7,600 : i ‘ | Tr I | 8 7 
th | 5 
ss . = : = 
1870 | Iavincible .. —..| 6,010 88 oil oe 2 | 1/8 6 1872 | PetertheGreat .. .. Ri 940 /\ & 4 ie 1 ius 
| Es 9 : sg . s ‘8 {1 
1870 Audacious... | 6,010 Be v4 3 ; ie eae: 1872 Friedland* .. ..  « «.| 8,408 | S is 8.5 1 o % 
5 5 6 | 10. 
: ss 9 eee fe 
1872 Swiftsure* : | 6,910 | 3% - 8 4 1/8 6 1873 Richelieu (wo-d)  ..  «. ~— «| 8,200 5 {3 iy hy 8 7 
| fn le 5 (te tt 
1873 Triumph* | 6,640 |7 a i 7 5 I 8 6 1875 Colbert (wood)* oo oe -.| 8,320 2 i : ry ht & 7 
| \ | A (8 |108 |) | 
1871 Sultan* .. ..| 9,290 Under reconstraction I |9 6 1876 Trident (wood)* oe 5 --| 8,060 | i ; Hey j a | ae 
: 
on | ‘ 3 , § 8 | 10.8 
1873 | Devas‘at‘on _ | 9,320 13.75 iw} @ 1) I |12 10|| 1876 | Redoutable .. .. «. «| 8,860 |) t 6 | 5.5 tr | 9 
4 : 
_ on 4 9.2 . . . . { 
1876 Alexandra .. . | 9,490 14.75 { 8 | | 10 - 8 © 1879 Amiral Duperré a ee «| 10,325 15 lau He \ I 21} 10 
1877 wimidrates | 8.540 14.95 cab it ie te bee we 9,500 15 {¢ |ios |\y 15 10 
87 éméraire .. SS ies ire | 6 4 | \ 6 3.9 J 
| 3.75 4 10 I |t2 1¢|| 1881 Courbet 9,500 15 (4 jis |\y 15 15 
1877 Thunderer . | 9,330 13.75 | ourbet .. ee or ee a , \10 “7 | 5 
| | 5. | 
| ‘ : f 2 |16.54]) 
1878 Dreadnought 4 | 19,820 14.25 zz. . 12.5 I j4u 1882 Terrible .. ee oe oe --| 7,050 14.5 b <4 3.9 ye 20 13 
| | ly 4 12.5 |) ; ' . pe |Meerl\ | 
1881 | Neptune* .. _ | 9,310 14.25 1) 9 > ise oe 1883 Amiral Baud'n .. oe *e --| 11,330 15.25 \ . oe f S | 21} 14 
| | ' { 
! 16 ae 10 ) ‘ - 2 | 16.54] ) 
1882 | Superb .. .| 9,170 | 13.5 (- | ‘ 2 }| 1 |t2 a} 1883 | Indomptable ..  .. 0. | 7,070 75 1{ 3 | 88*|\o | 20 18 
| ( 3 | 14.57 
| | es 1. Pa oe _ oe , / \ io 
1839 | Inflexible .. . | 11,880 | 13.75 I ne | 8 4 pi ist 1885 Formidable... . ee -+| 11,260 16 \ ; oe f C | 22 14 
a toro 125 |) | : ; a - {f 2 |1654|\ C (20 14 
1885 | Ajax . . | 8,660 | 13.25 Be 3 | 6 |; e [ist || 1885 Cilimanss es ae se te 14.25 6114 |’s9 \ 
| > |f 4 Ss 12.5 |) ‘ : : f 2 116541), 
1884 | Agamemnon | 8,660 | 13.25 bie | °9 6 iy © jist |] 1885 Requin ..  «. we ee we 7,060 14 25 La | a9 ls e £0 12 
SHIPS OF MODERN TYPE. 
5 fe; @ ‘lo 1886 Hoch 10,400 | 17 (2 jios Lo las : 
1886 Conqueror .. .. 6,200 155 4 6 { , 2t oche .. “a a aie P iy las “7 J Oo 18 14 
i; 2 12 ~ . e | . 6 |12 
1887 Hero _ .. 6,200 15.5 4 6 ; C 12t 1886 | (B.S.) Caterina II. on oe R_> 10,150 | 16 { 7 6 i Cc 16 
— 4 12 ilo ‘ i 6 }12 
1885 | Colossus .. .. 9,420 15.5 + 2 iho just 1836 | (B.S.) Tchesmé .. R 10,150 | 16 '? fs te 16 
a 4 £2 Wee dees bahia ada 66 {12 
1836 | Edinburgh.. ..| 9,420 13.5 &e 6 yc (lst 1887 (B.S.) Sinope R 10,150 | 16 (716 } Cc 16 
si if 4 a tis : 4 | 13.4 
1886 j Collingwood ". 9,500 16.5 | { 6 6 j Cc 1st 1887 | Marceau .. ee ee 10,400 16 {47 5.5 \ Cc | 18 14 
: 135 |\ . . 4 |13.4 | | 
1888 Anson .. «| 10600 16 75 I : 6 if © (lst 1887 Neptune .. Z 10,400 | 16 {47 55 Cc 18 14 
i? 2 |19 | 
- 16 25 : ; | f2 12 
1887 Benbow... ..| 10,600 16.75 ie 6 ke jist 1887 pee ae) oe oe R) 8,440 16 Ls ; }e |14 6 
| 
| 2° [12 
| ‘ 13.5 : ; | 
1987 Rodney .. _ ..| 10,300 16.75 : 4 le 1st 1888 Nicolas I. oe a Ge ae 0 { 4 9 Ilo 14 6 
| | 
| » 4 13.5 . | if 4 | 13.4 
1837 | Camperdown —..| 10,600 1¢.75 4 6 6 C ist 1890 Magenta... .. ee ee + | 10,400 | 16 1.17 | 65 } C | 18 14 
| | 85 2 | | | a | 
1837 | Howe .. — ..| 10,800 16.75 fa | BS fo just 1890 | (B.S.) Dvenadsat Apostoloff.. R) 8,100 ws 6114 13 ibe | 16 
Zt. Meera 3801 Navarin R 9,500 | w «= Cif # | BB r ; | 
| bs e oe o. oe - z | | Cc 17 
1800 | Sans Pareil.. —..; 19,470 16.75 ie 7 f C lst | | | 4 | a \f 
| | (12 8 1803 | Brennus.. .. «. «  «-| 10,810 | 17.5 fo [erito | ay 
\f 4 13.5 |1q lao 16 1\10 | 65 'f 
1890 | Nile.. ..  ..| 11,940 16.5 11 6 4.7 |f . 
= Pee ee eee Pe 
1839 | Teafalgar .. .. 11,940 16.5 1 6 4.7 \% Cc |20 16 
ly 4 13.5 
1393 | Empress of India ..) 14,150 17.5 { 10 6 } wile eal 
| ~ (4 13.5 |) 
18922 | Hond ws oe| 14,150 17.5 ie 6 ye iis 
(4 13.5 la 
1993 | Ramillies .. — ..| 14,150 17.5 110 _ ‘been oes 
{4 3.5 (la 
1893-4 | Repulee .. — ../ 14,10 17.5 {10 Sf, = - 14 
| om {4 3. | 
1893 Resolution .. .., 14,150 17.5 10 6 j C |is 14 
m (4 13.5 1 
1993-4 | Revenge ~.. ..| 14,150 17.5 as 6 be ig 14 
ae 14 4 13.5 |) 
18934 | RoyalOuk .. —.. 14,150 17.5 | 410 6 yc 8 i 
; 3 i 4 13.5 Lo ig 1 
1892 Royal Sovereign .. 14,150 17.5 110 ey 
i; 4 10 ’ 9 
1893 | Barfleur .. —.._10,500 18.5 fio | oar [fo | 
i 4 10 9 
1998 | Centurion... 10,500 18.5 10 | ar 1fe |! 
tee * One propeller only. + Ships with less than 50 per cent. of water-line armoured. 


§ The dates of completion of the French and Russian ships may be taken at from three to four years after launching. 
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LISTS OF THE BATTLESHIPS AND FAST ARMOURED CRUISERS OF THE ENGLISH AND THE FRENCH AND RUSSIAN 
FLEETS, WITH TONNAGE, SPEED, AND ARMAMENTS (OVER 3 IN.).—Continued. 





ENGLISH SHIPS. | 


FRENCH AND RUSSIAN (R) SHIPS. 






















































































| | ARMOUR AT | | ARMOUR AT 
ARMAMENTS. Wartor | ARMAMENTS. WATER 
| Line. LINE. 
Speed. = Speed. & 
, =) 2 ; =< | Year wh ; pe _ een se 
Completed Nae or Sup, | On Trial & 2 36 lthick-| feel tay Name or Suir. | 2 On Trial | = | $8 | Thick- 
| = an 3 3 2d ness | z __ and » he AOA| ness 
By Estimated. & r) . leer | Estimated. | © a isnd 
3 Sia) ¢ fs- : |} 2) 8 ssi 
a. 8, 8] 8 lensls | & 3 |= lgas 8 | 
D | = | = x 2 i¢ 
a | }a je] 8 f°see) 8 4 a os Fale 
| i tons knots | No. | No | in in. in tons | knots | No, in. | | in. in, 
BUILDING AND COMPLETING AND ORDERED. 
Commenced | | | | |}Commenced ; ‘ ) | ) 
| | about | er atx | 
1893 Renown ..  .. 12,360 18 a oe |} 1890 | Bouvines + 30 ae 17 La | ao |; 8 | 18914 
Ordered (4 2 1890 Jemmapcs 6,450 17 : = S |1814 
1893 | Magnific:1. .. 15,000 18 ou f | i 2 134 | 
et - a 1990 | Valmy 6,450 7 17 So |} s | 181 
Majestic .. ... 15,000 18 { att | ‘ (2 |13z4 | 
oie | &e. 1800 | Tréhowart 6,650 wz Of 3 18S |} 8 | 182 
{ 2 11.81 \ 
1891 Jauréguiber:y (launched 1893) —..| 11,600 17.5 ‘| : eh | s 18 
|f 2 | 11.81 | 
1891 Charles Martel .. 11,800 17 |. 2 110.8 8 18 
its | 55 |J 
| 2 | 1181 |) 
1891 Lazare-Carnot .. as ..| 11,800 17.5 ; me s 18 
r 2 |11.81 \ 
1802 | Masséna .. 11,000 17 2 | 108 ; 8 | 1814 
5 
(2 [1231 | 
1803 | Bouvet... 12,000 7.6 |, 2 [308 |) s | aa 
3 | 38 1 
( New ship.. 12,060 { re 1.81 
Ordered 4 |1181 
1893 | ” 12,000 . \ 8. 
4 | 11.81 
e 12,000 ta. 
Commenced 
about 
1889 | (B.S) TriSvyatitelya.. .. | 12,500 16 {sis i}el = 
(B.S.) Georgiy Pobedonsce!z . _R| 10,280 16 { 71% fo] 16 
1391 | Petropaulovsk .. 11,000 ‘eo (317s lo} 16 
1801 | Poltava .. .. R| 11,000 [3.3 16 
1891 | Sevastopol .. R| 11,000 : (si fc} 16 
1889 | Sizoi Velikij R| 8,440 16 Hai }o} 16 
| 1892 (B.S.) New ship .. R| 10,000 
| 192 sf ie 5 R! 10,000 
ARYOURED CRUISERS OF 15 KNOTS AND UPWARDS. 
Completed English. | | | | | } ' French. j ' 
| a| 93 | ‘ lf 2 | 7.641) « 
1886 Impérieuse.. —..| 8,400 17. | {sie i}e| me oa Dupuy de Lome 6,130 20 (so iHi}o| 
9.2 3a | ; | 2 6 
1887 Warepite ..  .-/ 8,400 16.75 | {19 o? |} o | 10 pleted | Bruix. 4,665 | - { 2 | 761 
9. 93 || se 2 | 7.6 ; 
1887 | Australia... ../ 5,600 18.5 | 115 | o |} O | tot | nai. 4,665 - (2 | 764) » 
2 | 2 | 7.66.1 © 
1887 | Orlando .. ..| 5,600} 18.5 {| eo iyo | 10 | Pothuan.. ..  .. 5,238 20 fe har ile | ss 
| | 9 5. 
1887 | Galatea ..  ..|  5,€00 18.5 {3 | oi} o | 20 wee Latouche Tréville 4,635 | 19 (5 | asi} e 3} 
9.2 aliding 2 ; | 
1887 | Narcissus .. ..| 5,600 18.5 {10 e? i} oe | 10 Chanzy «| 6,665 | - (2 | 764 | " 
| | 4 | . | 2 ¢ 
1887 | Undaunted.. ..| 5,600 18.5 | = 48 | go” if o]. me D’Entrecasteau.. . | 8,000 » Heist | 
| | | 92 | | ; lf 2] 9. 
1888 | Aurora... .., 5,600 18.5 | ~ Hele ve; ™ | New ditto - «| 8,000 19 (sia | 
| , 
| | 2 9.2 |) | Russian. | } | 
1888 | Immortalité 5,600 18.5 5 i{ io | 10+ | | 
. | een ee ‘ | 10 6 |J Com- Viadimir Monomzch .. R| 5,796 | 17 {3 : \ Cl\76 
| Powerful ee --| 14,000 | pleted | | \ 2 3 j 
‘Terrible .. —..| 14,000 1883-4 Dimitri Donskoi —.. R_ 5,893 15.5 fujie fe}75 
1889 | Admiral Nach'mcff .. R| 7,782 16.75 { u - } Cc 10 
1889 | Pamyat Azova.. .. R} 6,000 vs | 6|{2 | 8 ype | 64 
{ Gangoot .. .. . R 6592; 16.5 (sis |}o| 1t 
1893 4 | 
|| Rurik .. Ri 1093 | 16 {6 |) 8 ito] 2 
New Rurik (larger) R { Navural | 6 1.75 ; | 
e 8 _ \ draught / nem 
~ oo Ganuer)— .. R | | 














+ Ships with less than 50 per cent. of water-line armoured. 


§ The dates of completion of the French and Russian ships may be taken at from three to four years after launching. 


urge at present is that, quite apart from any ques- | The French have aimed at high platforms for their than that of the French and Russian ships, but 
tion as to the particular type of construction | main armaments, to secure which protection to the | that the armaments of all are about equal. Without 
doubting that the increased displacement may ba 


adopted, it is absolutely essential that early pro- | guns has been somewhat sacrificed. The advantage 
vision should be made for most materially | of the high platform is, however, considerable. 


strengthening our navy in the near future. | In the case of the Russian battleships of the, 


Referring to the French fleet, it is noticeable that Caterina II. class, the arrangement of the armaments 
the more important of the completed ships, and is somewhat remarkable. These ships carry six of 
some of those building, have been several years in the heaviest guns (12-in.) in three barbettes placed 
hand, with the result that their main structures |triangularly, the base being forward. The ad- 
possess some of the defects, including low freeboard | vantage is an all-round fire from four guns, and, in 
forward, inherent to the period when they were | certain positions, bow fire from all six. 


‘accompanied by certain general advantages, it is 


a question for consideration whether our eight 
heavier ships are as serviceable in action as nine of 
the lighter ships, the armament of all being the 
same ; and unless this question can be satisfactorily 


answered in the 


affirmative, numerical comparison 


is the safest standard, especially when the defects 


designed. But they are all fully armoured on the| It will be observed that the average displacement | for. Moreover 


water-line, and their fittings are of recent date. | of 





the modern English ships is appreciably greater | ships are generally subject to greater wear and tear 


| in some of our ships, before alluded to, are allowed 


it must be remembered that our 
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REFRIGERATOR CAR AT THE WORLD'S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE AMERICAN REFRIGERATOR TRANSIT COMPANY, ST. LOUIS, U.S.A. 
(For Description, see Page 603.) 
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REFRIGERATOR CAR AT THE WORLD'S COLUMBIAN 


EXPOSITION, 


CONSTRUCTED BY THE AMERICAN REFRIGERATOR TRANSIT COMPANY, ST. LOUIS, U.S.A. 
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than those of the French and Russians. _ For 
example, the Colossus is now returning from the 
Mediterranean, after three commissions, no doubt 
more or less in need of extensive repair, and re- 
duced in general efficiency. 

For the sake of clearness and brevity we have, 
in our statement, avoided reference to armoured 
coast defence ships. We possess several of this 
class, some being turret ships. They are, however, 
so slow—they were failures from their inception— 
and so badly armed that, with the exception of the 
Rupert, which has recently been re-engined and 
re-armed with breechloading guns, they are practi- 
cally obsolete. The Russians possess a large 
number of vessels of this class of early date, and 
the French a small number, which, however, in- 
cludes the Tonnerre, Fulminant, and Furieux, of 
about 5500 tons and 13 knots speed, and each armed 
with two heavy guns. In this connection it is 
necessary to note that the French have recently 
completed eight armoured gun-vessels which have 
been in hand during the last ten years. They are 
of 13 knots speed, aggregating about 11,000 tons 
between them, and are each armed with a 10}-in. 
gun. The Russians have also recently constructed 
three of these vessels. 

Perhaps the most serious aspect of the question, 
because it is of momentous importance to our own 
mercantile marine, is the growing deficiency of 
armoured cruisers. The latest additions of this 
class of ship to the fleet were completed in 1888. 
On the other hand, Russia has introduced a novel 


1815 &. mae Pore LI 


denominated ‘‘ commerce destroyer.” In this type 
of ship coal endurance is an especial feature, coupled 
with substantial armour and heavy ordnance. It 
is remarkable that the nine first-class cruisers built 
under the Naval Defence Act, as well as the 
Blake and Blenheim, have no side armour. We 
are now contemplating the construction of two 
great vessels which are to ‘‘ lick creation,” but in 
the meantime other Ruriks and Dupuy de Limes 
are in hand. Unless steps are speedily taken to 
construct commerce protectors which can meet this 
new type of ship on equal terms, the effect upon 
our mercantile marine in time of war may be as 
disastrous as that produced by the Alabama. 

We leave it to politicians to divine the aim of 
France and Russia in so rapidly pushing forward 
their new programmes and in establishing a power- 
ful fleet of no less than seven first-class battleships 
in the Black Sea, but it is curious that the con- 
struction of our ten battleships as an act of naval 
defence on our part should have been so speedily 
followed by the laying down of a larger number by 
the two Powers. 

The only conclusion that can be arrived at, after 
critically examining the list of ships, is that the 
naval defence question has in no wise been set 
at rest by the Act of 1889, but that the concerted 
action of France and Russia and the comparative 
weakness of our armoured fleet alone is a source 
of national danger, and a subject which demands 
the immediate and most earnest consideration of 
the Government and of Parliament. We are too near 








and powerful type in the shape of the Rurik class, 





danger point for inquiry to be any longer deferred, 





if, as has been stated on the highest authority, it 
is accepted that our fleet should equal that of any 
two foreign Powers. 





THE DEVELOPMENT OF SOUTH 
AFRICAN RAILWAYS. 
(Continued from page 503.) 

From the engineering point of view, the entry 
into the Karoo over the Hex River range of moun- 
tains (in the Cape) is specially worthy of notice. 
From the town of Worcester (780 ft. above sea 
level) the main line of the western system proceeds 
up the beautiful Hex River valley, climbing the 
range with curves and zigzags, piercing some of the 
spurs with tunnels, and spanning the gulleys with 
lofty viaducts, and in 36 miles it attains an alti- 
tude of 3193 ft. 

Looking from the top, there is a magnificent view 
of the valley, some 2000 ft. below. For upwards 
of 20 miles the line here is 1 in 40 to 1 in 45, with 
8-chain curves, deep rock cuttings, and steep banks. 
The highest point is reached at Pieter Meintjes 
Fontein, 77 miles from the Worcester, at 3588 ft. 
above the sea, a little higher than the top of Table 
Mountain. Thence the line descends to 2717 ft. 
at Buffel’s River, and 1537 ft. (lowest point beyond 
Worcester) at the Dwyka River ; between Prince 
Albert and Fraserburg Road it again ascends to 
2379 ft., and at Beaufort West to 2778 ft. The 
gradients thence on the main line of the Western 
system to Kimberley and Vryburg are very easy. 
The highest point on the Midland system (5155 ft.) 
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in the colony is at Bosworth, near Naauwpoort, 
164 miles from Port Elizabeth, whence the high 
plateau of the Karoo is followed till it merges into 
the Kalakari. Gradients are all easy on the balance 
of this system, with the exception of two hilly 
ortions in the Orange Free State of no great 
aneeny The eastern system attains its summit 
(5185 ft.) on the Stormberg, 207 miles from East 
London. 

Owing to the nature of the country traversed 
by this system, a large amount of waterways 
have had to be provided, and there are 2leven 
bridges of 100 ft. opening and upwards, with a 
total waterway of 1798 ft., exclusive of the Orange 
River bridge at Bethulie, which is 1350 ft. long 
and cost 78,8741. Onthe Midland there are within 
the colony fourteen bridges with a waterway of 
4229 ft., exclusive of Noval’s Point bridge over the 
Orange River described in the first section, and 
which is the longest of the Orange River bridges, 
coating about 40,000/. On the Western system are 
twenty-one such bridges, with a waterway of 
5743 ft. south of Kimberley, the largest being the 
‘*Good Hope” bridge over the Orange River, 
the total length of which is 1230 ft., with 
nine spans of 130 ft. each; height above 
low-water level 56 ft.; weight 95 tons per 
span, or 855 tons for the whole bridge. The 
foundations of this bridge were laid in July, 1884, 
the erection of the girders was completed in 
June, 1885, and the bridge was opened for traftic 
on November 28, 1885, at a total cost of about 
60,0001. 

On the Natal railways gradients and curves are 
exceptionally severe. Out of the first 189 miles 
there are 43 miles of 1 in 40, 42 miles of gradients 
between 1 in 39 and 1 in 35, 25 miles with curves 
of 450 ft. radius, 9 miles with curves of 300 ft., and 
13 miles of 1 in 60 combined with 450 ft. radius 
curves. At 58 miles from Durban the main line 
reaches 3054 ft. above sea level, descends to 
1000 ft. before reaching Pietermaritzburg, and rises 
again 12 miles beyond to 3700 ft. The summit 
before Ladysmith at 132 miles from Durban is at 
5153 ft. We have previously given some details as 
to the Transvaal Railway system and the Beira, so 
we will not revert to them now. 

At first the permanent way on the Colonial 
Government lines was supplied entirely with 
creosoted Baltic fir sleepers (7 ft. by 9 in. by 44 in. 
for light rails, and 7 ft. by 10in. by 5in. for 
heavy rails), at an average cost varying from 4s. 6d. 
to 5s. Gd., but attention was early turned to utilis- 
ing some of the many varieties of excellent colonial 
timber. As early as 1877 twenty-four colonial 
sleepers were experimentally creosoted in England 
and laid in the Western main line. Five of these 
were taken up for examination in 1883, and were 
found to be sound, and the remainder (half ‘‘ up- 
right” and half ‘‘ outeinqua’’) in 1887 were still in 
the ground. In 1883 some exhausive experiments 
with ‘‘ yellow wood” were carried out by Bland and 
Co., of Cardiff, and their success induced the Cape 

tovernment to purchase sawmills at Goura, near 
Knyska, where they erected a creosoting plant, and 
contracts were entered into for a constant supply, 
beginning with 50,000 in 1885. The average cost of 
these sleepers is 53. 5d. to 5s.10d. The idea of 
utilising home-grown timber, and keeping the cost 
of that item of maintenance in the colony, wasa 
laudable one, but, on the whole, it has encountered 
but a small measure of success. Where these 
sleepers without creosoting have been laid on the 
Midland system in large ‘quantities, they have in- 
variably stood badly. Several miles originally laid 
with yellow and stinkwood sleepers had to be taken 
up within six months of laying, owing to dry rot. 
It was found impossible to spike without previous 
use of an auger, increasing cost of laying and often 
damaging the sleeper. Many of the sleepers cut 
under the Government Forester’s supervision, 
stacked under cover and seasoned for 18 months, 
had to be hastily put into the road to avoid being 
condemned before use, and the contract for their 
supply had to be cancelled and the contractor com- 
pensated. 

Tron sleepers came gradually into use from 1881 
in an experimental way. Twotypes were tried— 
first, the inverted trough (Livesey’s patent); second, 
the double pot orterrapin. In practice, both these 
sleepers were considered to be inferior* to ordinary 





* Alleged defects of first pattern : (a) Shortness of trans- 
verse bearing (5 ft. 6 in., instead of 7 ft.) ; (b) inability to 
alter gauge round curves (keys being always inside and 


wooden ones, both in difficulty of putting the road 
together, and in keeping a good running top, as 
well as in renewals, where all rails have to be 
removed. Their cost was from 7s. to 8s. Since 
1887 an improved class of ircn sleeper has been 
eupplied, and they are gradually superseding 
wooden sleepers for all extensions and renewals. 
As to special fastenings, the rule on Cape rail- 
ways has been to omit them on construction and 
add them on maintenance in all curves of 10 chains 
or sharper, and on all gradients of 1 in 40 or 
steeper, and for 10 chains beyond foot of such 
gradients. These special fastenings are double 
dogs on the outside of the high rail on the curves, 
and on the outside of both rails on the gradients. 
On gradients of 1 in 50 and steeper it is usual also 
to dog in the siot at the lower end of each rail 
where the joint is supported on asleeper. Fang 
bolts and clips were at first largely ordered for new 
works, but were never used much on the mainte- 
nance. 

The width of formation on single lines has been 
generally 16 ft. 6in., the depth of ballast under 
the sleepers 10 in., with between slopes 12 ft., 
amount of ballast 14 cubic yards per yard forward. 

A few of the leading prices for work in the 
period 1881 to 1887 are the following : 


Earthwork per Cube Yard. 


s. d. 
Earth, 4 rock 4 5 to bank or spoil, 
average load 
” aos 2 8 ” ” 
” 10 ” 1 104 ” ” 
+» _ average » ee *s ae 
Hard rock ... 7 6 to bank or spoil, 
per cubic yard 
Soft ,, 5 3 ” ” 
Ballast .. 2 0 online 
Masonry .. 85 0 Culverts all found 
” nes ... 40 0 Bridges ” 
White labour 5s. to 8s. per diem 
Black + a 


Tunnels per lineal yard: Departmental 40/., and con- 
tract 301. 

Cement, per cask of six to the ton, 18s. to 25s. 

Laying track, 3s. per yard forward ; permanent way per 
mile of the light section (46} lb. steel) laid complete, 
about 1752/. 

The cost of the railways in South Africa belonging 
to the Colonial Governments has on the whole been 
high (see Table, page 325 ante) considering the cha- 
racter of the location (see above), which has been 
undoubtedly economical, and the reasons are not far 
to seek. The chief reason why the cost of these rail- 
ways has ranged so high when compared with rail- 
ways of the same class built at the same time in other 
countries, appears to have been the fact that Govern- 
ment railways in South Africa have been con- 
structed departmentally, and not under contract. 
Railway companies in Great Britain consider the 
keenest competition for tenders necessary to insure 
the work being done for the least possible amount, 
and, although they possess, or could easily engage, 
a staff of any desired degree of excellence to 
carry out their works, they rarely do so depart- 
mentally if they can help it. A fortiori, it would 
have been necessary for the railway department of 
a Colonial Government to invite keen competition 
for its works, especially when the fact of so few 
railways — previously been built, and the real 
prices of work being so little known or experienced, 
is taken into consideration, even though, as has 
been doubtless the case, they possessed well-quali- 
fied and capable staffs. It should have been their 
duty to have invited as much competition as pos- 
sible in Great Britain and elsewhere, and got 
people to construct their railways who made con- 
struction their entire business—that is, contractors, 
and not engineers. But how was it that contractors 
in this country did not readily compete for the 
construction of these lines, when tenders were asked 
for through the Crown agents and the agent-general 
for the respective colonies? The reason seems to 
have been that a condition was imposed with which 
British contractors did not some years back con- 
sider they could profitably comply—e.g., that the 








jaws fixed to gauge), resulting in substitution of wooden 
sleepers and break of road ; (c) difficulty of properly and 
speedily filling void with soft ballast, causing sleepers to 
ride badly and injury to sides of trough in packing. And 
those of the second pattern: (a) Multiplicity of parts; 
(e) transverse weakness, cottered connecting-rod between 
pots not stiff enough to communicate extra or apy pro- 
portion of load or motion from one to the other; (f) 
inability to equally pack both pots, also defects a and ¢; 
) inability to stand slewing; but these do not present 

efect b, as the keys can be shifted from outside to inside 








of the pots, and the gauge thus altered round curves, 


security asked for by Government should be depo- 
sited in hard cash. It is rather surprising that the 
Governments concerned should not have realised 
that this condition would have prevented most 
British contractors from tendering. This want of 
competition, and the knowledge derivable there- 
from, accounts for the high rates at which certain 
contracts were obtained on the earlier portions of 
the Midland system, and the excessive cost of the 
work carried out thereunder. It is also not sur- 
prising that Government should have been dis- 
couraged by the results obtained under contract 
without sufficient competition, and should have 
almost entirely discarded this system in favour of 
departmental construction, supplemented by small 
sub-contracts. The high cost of South African 
Government Railways—at least, previous to 1887— 
seems to have been the price paid for turning a 
Government department into a tirm of contractors, 
and probably, on the older lines, this has amounted 
to some 3000). per mile. The above remarks, 
however, apply more strictly to the Cape than to 
Natal, as departmental work, plus sub-contracts, 
has been far more prevalent in the former than the 
latter. 

Considerable adverse colonial criticism was from 
time to time aroused at what was termed ‘‘ Govern- 
ment railway extravagance in building costly 
stone buildings in the desert for the accommoda- 
tion of officials in caps with gold bands and porters 
in blue frock-coats, without a passenger frequent- 
ing them from one week’s end to another, and 
without an ounce of goods being received or 
despatched,” but though probably the criticism con- 
tained more than one grain of wheat, the major 
proportion was simply chaff. The Railway Depart- 
ment had to provide for the future, and did not do 
so at all unduly, platforms being at all intermediate 
stations of the simplest description, often with- 
out any buildings. Platelayers’ cottages, every five 
miles, were built and used as engineers’ quarters 
during construction, of rough rubble stone set in 
clay with cement pointing, and iron roofs painted 
with red mineral paint from East London. The 
only costly but necessary adjuncts to these simple, 
double-fronted eight-roomed cottages were the 
7000-gallon underground and 400-gallon above- 
ground tanks to collect the rare and precious rain- 
water. Passing places (10 chains in length) have 
been provided every 10 miles (at least) in the 
neighbourhood of a platelayer’s cottage, but for 
some years their utility was very circumscribed, 
owing to lack of telgraphic communication. 

Previous to 1883 native wood telegraph posts 
were almost exclusively used, but subsequently on 
extension they were entirely given up, on account 
of the difficulty of obtaining them and their high 
cost. Iron stands, holding one or two wires, and 
costing 11. 10s. to 21. 10s. delivered, were then used 
with great success. 

Previous to 1881, nearly all the rolling stock for the 
Cape railways was imported from Great Britain, and 
was ‘all at first of ordinary British type, but sharp 
curves soon compelled the adoption of the bogie, 
the four-wheeled truck at one end of the engines 
being preceded by the two-wheeled ‘‘ Bissel”’ bogie, 
first at one, and then at both ends of the engines. 
Railway erecting and repairing shops were erected 
at Uitenhage and Salt River, for departmental 
service, of the most complete description, These, 
for the work that they were called upon to do 
previous to 1887, were certainly rather extravagantly 
planned, and fitted up with every kind of labour- 
saving machinery. The cost of these shops and 
fittings was charged to the various railway esti- 
mates for the several systems, as well as the cost of 
maintaining and working them, so their economical 
results are difficult to ascertain, but the general 
impression is that they have been worked at a loss. 
Repairs have been from time to time undertaken 
in these shops for mail steamers and private manu- 
facturers, but these have been as much as possible 
discouraged by the officials, as, although 25 per 
cent. above cost price has been charged, they are 
not considered to pay. The only explanation of this 
curious statement seems to be that, in the case of 
outside work, the actual cost of working the under- 
taking becomes clearly apparent, whereas in the 
ordinary Government work it is hidden in a 
labyrinth of confused accounts, and is never 
realised. 

Among the improvements and rolling stock de- 
vised and carried out at these shops may be men- 
tioned a very comfortable adaptation of the Pullman 





car (in the direction of the Mann car system), and 
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specially long fireboxes and ashpans, with an 
arrangement of movable bars, for burning colonial 
coal with a high percentage of ash. 

The ordinary chain brake gear, with drums, end- 
less screw, or toothed rack appliances, were found 
to be unsatisfactory in their action because of their 
uncertainty after the wear and tear of very brief 
use, but Smith’s vacuum brake, first adopted on the 
Western system, has given good results. The best 
results with rigid wheel-base stock have been ob- 
tained with the Cleminson (six-wheeled carriage) 
stock, which were longer than the usual pattern, 
but ride very nearly as easily as the long bogie car- 
riage round the sharp curves. 

The evidence of the Cape Railway Rates Com- 
mission (1883) was strongly in favour of colonial 
built as against imported carriages, for the follow- 
ing reasons: a, lower cost; b, superior workman- 
ship and design ; c, longer life ; and the following 
figures as to cost were given ; 


Actual cost of first-class short car- £& « <4 

riage, colonial built ar i 368 15 1 
Actual cost of first-class short car- 

riage, imported ... ais a 494 0 0 
Difference in favour of colonial 

built .. 125 4 ill 


Actual cost of first, second, and 

third-class bogie carriage, colo- 

WMeVUUG: 0 as ee ee OO 
Actual cost of first, second, and 

third-class bogie carriage, im- 

ported , oe as ~« 1 €& 6 
Difference in favour of colonial 

built... ae ee aa ue 207 17 +0 

But notwithstanding this apparent saving in cost, 
the major proportion of the stock has always been 
imported, and the colonial-built carriages have been 
limited to what the shops could turn out without 
interfering with maintenance of stock in use, or ex- 
tensions and enlargements of the shops themselves. 
And this, no doubt, has been a wise policy, if one 
considers, first, that no proportionate amount of 
interest on cost of buildings, machinery, and of 
maintenance and renewals of these is included in 
the statement of cost of colonial-built stock ; and, 
second, that no charge for a due proportion of 
superintendence and clerical and official staff is made. 
Were these charged, the comparative result would 
probably be reversed, and this is the only reason- 
able conclusion, as practically all the material used 
in carriage construction has to be imported ; even 
colonial wood is little used. Thus the benefit to 
be derived from constructing in the colony is 
limited to the difference in freight between the raw 
material and the portions of the finished carriage, 
against which has to be set the extra cost of 
colonial labour. 

In one respect the keen competition which has 
existed throughout between the various colonial 
systems has led to wasteful results in respect to 
their equipment ; more rolling stock of every kind 
than was from time to time required to work traflic 
actually in sight was provided to meet the local 
clamour of those specially interested in the speedy 
development of each system; and in the period 
before 1887, the amount of surplus locomotives, 
wagons, and carriages (especially on the Eastern 
system) laid up in ordinary on open sidings, and 
rapidly perishing under the action of the heat, was 
really quite mournful to see. With the opening 
of cross lines of communication between the three 
systems this was largely done away with in the 
Cape, but Natal has yet to wait for similar relief. 

American engines have been imported and regu- 
larly worked on the Cape railways, but they have 
not been found to be so economical in respect to 
boilers or coal consumption as British-built engines 
of the same class and doing the same work, so that 
the competitive results have not been favourable to 
an increase in their numbers. The original light 
type of permanent way in both colonies, limiting 
the weight of the engines to from 20 to 30 tons, has 
been also an unfavourable condition for the cheap 
and efficient equipment of these lines, as a large 
stock of engines suitable for the light type of per- 
manent way were accumulated, mostly in excess of 
current requirements, before the change toa heavier 
type was definitely decided upon, and a large pro- 
agp of these engines have subsequently had to 

2 discarded before they had been worn out, as 
their service became unsatisfactory owing to the 
altered conditions in respect to train loads which 
the change in permanent way from 454 lb. to 60 lb. 
rails introduced. In addition, the attempt to 
deal with these altered conditions of traffic with 
the lighter type of engine has resulted in rapid de- 





terioration in engine stock itself, from which undue few exceptions, resemble very much an ordinary 
work has been exacted. The absence of reliable injector, the oil and steam tubes in nearly all of 


water supply up country in the Cape also forced on 
the adoption of engines provided with tenders 


which on heavy gradients and sharp curves cannot, outside. 


give such economical results as the tank type, where 
the proportion of useful adhesive weight is so much 
higher. The more recent type of goods engine is 
six-wheeled, coupled with four-wheeled bogie truck 
and tender, weight complete 50 to 55 tons, and useful 
weight for traction about 30 to 32 tons. Electric 
lighting on Cape trains was tentatively introduced 
on the Wynberg service in 1888-89 with good 
results, the cost being on the whole less than for 
the oil illumination. In 1889-90 electric lighting 
was extended to the mail trains over the various 
systems. The general results of working under 
the special conditions of equipment that have been 
achieved will be dealt with in a subsequent article. 

With reference to maintenance, the light type of 
permanent way, with which three-fourths of the 
lines built previous to 1887 were laid, has seriously 
and unduly increased the cost all round, as it has 
been found exceedingly difficult to keep the road 
in good running order, especially subsequent to the 
increase in weight of trains which began in 1881. 

The average unit length for maintenance under 
one gang is four miles, and these gangs, on lines 
with full and limited service of trains respectively, 
ordinarily consist of the following : 


Full Se vice. Per ' 
s. d. 
One ganger (white), at ... is ees 8 0 
+, secon ‘a <s ets aa 6 0 
Three labourers (black), at aes see 26 
Total, five men at aa sie 21 6 

=84l, 2s. 44d. per mile per year. 

Limited Service. Per am 
=e 
One ganger (white), ab ... 8 0 
Two labourers (black), at 2 6 


Total, three men at... ree 13 0 
=501. 17s. 3d. per mile per year. 


The general cost of maintenance at first starting 
has been also largely increased by the almost 
universal practice of turning over new lines from 
construction to maintenance in an unfinished con- 
dition, which has had the effect of charging to the 
latter or the revenue account much that should 
have been charged against construction or loan 
account—the latter appearing smaller than it ought, 
at the expense of the former. 

In 1891 a return was published by the Cape 
Government Railway Department of the relative 
cost of labour and materials in the Cape and in 
England, which is interesting as showing how dif- 
ferent the conditions of railway working in the two 
countries are ; 


. Cape Coe. Peay ng 
nginemen 10s. per day 8. per day. 
Mechanics and 

labourers . 10s. perday 5s. 6d. per day. 
Joiners and la- 

bourers . 10s. perday 5s. 6d. per day. 
Cost of coal 41s, 4.35d. p.tn. 7s. 4.80d. per ton 
Materials 125 per cent. 100 per cent. 


(To be continued.) 





THE ENGINEERING CONGRESS AT 
CHICAGO. 
(By our New York CoRRESPONDENT.) 
(Continued from page 568.) 

Tue next paper was on ‘‘ Liquid Fuel for Marine 
Purposes,” by Col. Nabor Soliani, of the Royal 
Italian Navy. He stated that the present output 
of the Russian wells was 6,000, tons per 
annum, and then proceeded to describe the pul- 
verisers as follows : 

‘*These steam pulverisers are all framed on 
the same leading idea, of a jet of steam issuing 
froma hole or opening on the side of a small 
steam box, or at the end of a small steam tube or 
nozzle and impinging on the oil issuing from 
another opening on a similar box or tube. They 
differ one from the other principally in the form 
and arrangement of the said apertures, and in 
tha means of modifying these apertures to regulate 
the flow of the fluids for perfect combustion, and 
to suit the intensity of the fire required. 

‘*The box type pulverisers are cylindrical or 
circular, and have the apertures, which are generally 
rectangular, long, ard very narrow, one above the 
other, the oil aperture being at the top. 

‘*The pulverisers of the nozzle type, with very 
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them being concentric. In some pulverisers the 
steam tube is at the centre, while in others it is 
Of course, the passage through the inner 
tube is circular, while that of the outside tube is 
annular. But there are nozzle pulverisers with 
round passages both for the steam and the oil, viz., 
those having the oil and steam tubes, not concen- 
tric, but fitted side by side, one to the other.” 

On account of impurities in the oil, he preferred 
those of the injector type, with the oil tube in the 
centre. 

The general arrangement is with a feed tank, so 
that the oil flows by gravity into a feed pipe, which 
supplies the pulverisers by means of branches. 

‘* Similarly, a steam pipe having a branch and a 
steain valve on each boiler runs in front of the 
boilers, parallel to the oil pipe, and by means of 
branch pipes leads the steam to the pulverisers. 
Main stop-valves are fitted both on the steam and 
the oil pipes to stop all the fires at once in case of 
need ; but stopcocks are also fitted on each branch 
leading to the pulverisers. In some cases these 
stopcocks are also the regulating cocks.” 

The pulverisers are fitted, in front of the boilers, 
to the boiler doors, and hinged so that the doors can 
be opened without removing them. 

**The firebrick bridge is removed altogether, 
and, instead of it, a firebrick lining is fitted on the 
back plate of the combustion chamber to protect 
this plate from the impinging flame. Or, better 
still, the usual bridge is replaced by a vertical 
grating of loose firebricks, through which the 
flame is bound to pass. With this arrangement, 
while the back plate is well protected, the air and 
the unburned gases, by getting well heated and 
mixed in their passage through the perforated brick 
screen, are put in condition to burn completely 
in the combustion chamber and to produce a 
perfect combustion. Moreover, the brick screen 
prevents currents of cold air rushing inside the 
furnaces to damage the tubes and tube-plates.” 

When used in locomotive boilers, the pulverisers 
the author examined, were fitted outside the boiler 
in front of the ashpit door, the firegrate being 
entirely removed, and a _ massive brickwork, 
forming a reversing hood bridge, replaced it ; the 
latter reversed the pulverised ignited fuel projected 
against it into a powerful fan of white smokeless 
flame. The brickwork lining, the bottom of the 
ashpit and sides of the furnace up to the top of the 
bridge was raised to a white heat, and vaporised 
all the globules of oil not perfectly pulverised. He 
summed up with the following conclusions on the 
use of liquid fuel in Russia : 

‘*1. The petroleum refuse, derived from the 
petroleum industry in the Caucasus, although used 
there for all kinds of industrial and domestic 
purposes, is far in excess of the local wants, and 
the price is comparatively low—say about 3 fr. per 
ton. 

‘The output is, however, comparatively small 
and limited. 

‘*2. The petroleum refuse has a high calorific 
power, which practically amounts to 1.6 times that 
of good coal. The steam-generating capacity, with 
boilers as at present in use, appears to be at least 
equal to that of coal. 

‘*3. The petroleum refuse, if pure, i.¢., not 
mixed with lighter oils, has a high burning point, 
which exceeds 200 deg. Cent., therefore there is 
no danger whatever in its use, whether on land 
or on board ship. But it is rarely so pure, and 
contains more or less of the lighter oils, which may 
impair its safety. 

‘* However, as a temperature above 100 deg. 
Cent. is never reached, even on board ships, it 
may he admitted that the refuse can be used 
with confidence, provided the temperature of com- 
bustion is above that limit. 

‘*4, Owing to its liquid state, petroleum refuse 
can be easily and quickly delivered on board ship, 
with pumps or with other mechanical means, and it 
can be stowed in any part of the ship, whether 
close to the boilers or not, and even in such con- 
fined spaces as would be inaccessible or useless for 
coal. 

“*5. With petroleum refuse, the action of the 
fires being automatic, the work of the firemen is 
redueed to mere watching. 

‘‘ At the same time the fires are under perfect 
control and easily kept regular and uniform, while 
a perfect combustion is obtained. 

‘*6. The above advantages make possible a 
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TENDER OF 12-WHEELED LOCOMOTIVE. 


CONSTRUCTED AT THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N.Y. 
(For Description, see Page 603.) 
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proper firebrick structures be erected (inside or: 
outside the boilers), within which the flame issuing 
from the pulverisers be projected, so that a thorough 
mixing of the air and petroleum vapours be pro- 
moted, and a high temperature be maintained in the 
Space where the combustion begins to take place. 
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In this way the combustion becomes smokeless and 
perfect, and can be kept so at all speeds. 

‘*11. The petroleum refuse appears really so 
efficient, both in ordinary marine boilers and in 
locomotive boilers, that, in my opinion at least, 
no improvement need be made in them, nor need 


other forms of boiler be sought, better adapted 
to the use of this kind of fue.” 

The author then detailed certain experiments 
with different boats in the Italian Navy, and gave 
the following ccnclusions : 

‘¢The opinion I have formed from the facts now 
set forth on the subject of the use of oil fuel for 
marine purposes is as follows: 

‘*1, Petroleum refuse appears to be the ‘ marine 
fuel’ par excellence. 

‘‘Other kinds of liquid fuel do not appear so 
suitable for ordinary use, although they may be 
used in case of need in lieu of the petroleum fuel, 
should the supply of this fail. 

**2. At present, on account of the high price and 
of the limited quantity available, petroleum-refuse 
fuel, notwithstanding the many advantages that 
could be derived from it, cannot be adopted for 
general use on board ships, at least in the mercan- 
tile navy. In warships its military advantages 
may lead even now to its partial adoption. 

‘+3. In future, with the gradual exbaustion of the 
coalfields, and the opening of new sources of petro- 
leum, the scale may turn in favour of petroleum 
refuse ; and should the sources of petroleum turn 
out to be so abundant and so widely distributed in all 
parts of the world as to insure a supply everywhere, 
the oil fuel would gradually supersede coal. 

**4, The combustion of coal and petroleum 
refuse combined in the same furnaces gives an easy 
and simple means of securing, to a certain extent, 
the advantages of power that can be derived from 
oil fuel, without endangering the supply of fuel to 
the ships, as the coal arrangements on board are 
left unaltered. 

‘* The combined combustion will therefore pro- 
bably be the form in which the oil fuel will at first 
be applied to warships during this period of 
transition from coal to liquid fuel. 

‘*5,. For torpedo - boats, which require only a 
limited quantity of fuel and have a limited range of 
operation, the petroleum fuel alone may be adopted 
with advantage, even now, instead of coal.” 

Then followed the reading of a portion of Mr. 
Charles Ward’s paper on ‘‘Coil and Tubulous 
Boilers,” which was accompanied by supple- 
mental data from Mr. McFarland, from the stand- 
point of the experience of the United States Navy 
in adopting this type of boiler in the Monterey. 
There is no doubt that the navy is highly pleased 
with its experience in this regard. In concluding 
his remarks Mr. McFarland (one of the most 
promising of our Government engineers) said that 
the great question with the tubulous type of 
boiler is in the life of the tubes, making the general 
claim that this is but about three years. The 
following data were presented as the result of tests 
made by the navy : 
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6.62 | 20.09 71.85 4.95 
‘“‘The Problems Confronting the Naval Engi- 

neer ” was the title of the paper by Ira N. Hollis, 

United States Navy. He divided them thus: 

‘¢1, All the machinery and boilers in warships 
must be protected from shot, and must therefore 
be entirely below the water-line, or low enough to 
require only a small amount of armour protection. 

‘2. The weight of machinery and boilers must be 
low, in order to leave sufficient displacement for 
coal and armour. 

‘*3, The space occupied must be small, in order 
to leave room below for stowage of coal, ammuni- 
tion, and provisions. 

“*4, The ship must have very high speed and 
great manceuvring power, especially if the armour 
is thin-or takes the form of a protective deck. 

‘¢5. The machinery and boilers must be very 
economical in coal at cruising speeds, in order that 
the ship may keep the sea for long periods. 





‘6, The machinery and boilers must be entirely 
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reliable for emergencies and sudden changes of 
speed, and all parts must be well proportioned and 
constructed to reduce the possibility of breakdown 
t> a minimum. 

‘7, The design must be adapted to ready over- 
hauling and repairs on board ship by the engineer’s 
force. 


‘*8. The parts must be interchangeable, wherever | 


possible, so that the ship need not carry many 
duplicate pieces. 

‘*9. Many emergency connections must be made 
to minimise the chance of disablement in action. 

**10. The pumping arrangements must be far in 
excess of that required for the bilges alone, and any 
compartment must be readily drained by any pump. 

‘*11. The transportation of coal and the means of 
communication between different compartments 
must have careful attention.” 

The author then proceeded to discuss these 


proviems separately, and to show how they had | 


been met in the new warships recently added to 
the American Navy. The diagrams accompanying 
the paper showed the progress of marine architec- 
ture in the last forty years, and indicated how the 
marine engineer had solved some of the problems 
presented. 

‘*The Strength of Vessels,” by Herr Fred. L. 
Middendorf, was a treatise on strains and the 
methods of resisting them. The author compared 
the construction of a ship to that of a bridge, claim- 
ing this difference : in a bridge the points of sup- 
ports are stationary, and the load movable, while 
in a ship the reverse is usually the case. He then 
proceeded to discuss and analyse these strains, 
showing his positions by diagrams and formula. 
He preferred a ship made of the best material, and 
well built, with moderate engine power. 

The next paper can be best shown by a short ex- 
tract from the introduction. The title was, ‘‘ Prac- 
tical Stability Information,” by Mr. Arthur R, Lid- 
dell, Langfuhr bei Danzig, Germany. ‘‘‘ Stability 
curves are graphic representations of the greater 


Machinery,” by Edwin 8S. Cramp. This described 
their use, the necessary characteristics, methods of 
testing, and specifications. It was fully illustrated, 
but cannot be condensed without injury to its 
subject. 

‘* The Form and Treatment of Tensile Specimens, 
with reference to the Tests of Iron and Steel,” was 
presented by James E. Howard, of the United 

States Arsenal, Watertown, Mass. He stated: 
‘*Those properties generally regarded as impor- 
tant to observe may be enumerated as follows : 
‘* Elastic limit. 
| ** Tensile strength. 
| ** Total elongation. 
| ** Contraction of area at place of rupture. 
| ‘* Character of the ruptured surface.” 

He then considered these in detail, and recom- 
mended a careful study of the material and a record 
of its subsequent behaviour in service. 

‘*Marine Engine Valve Motions,” by N. P. 
Towne, consulting engineer to William Cramp’s 
| Sons, was next considered. Afterconsidering various 


pr under various conditions, the author sug- 





gested that for triple-expansion engines it would be 

; well to use a single or double ported plug piston 
valve on the high-pressure, and on the intermediate 
| pressure a piston valve whose rings are in one piece, 
|divided at one point in the circumference, and 
‘secured by bolts as it wears. A liner can be in- 
|serted in the joint sufficient to make the valve 
| tight, forming an adjustable plug; while on the 
| low-pressure cylinder he would use either a double- 
ported slide or a Thom piston valve. 

If an eccentric is used, he would line the eccen- 
tric strap with white metal, and not be chary in the 
width of the eccentric. Mr. Towne’s position and 
experience certainly gave his views great weight, 
and the paper was well received. 

‘*The Construction of Steamboats Navigating 
the Western Waters of the United States,” by John 
M‘Sweeny, of Wheeling, West Virginia, was a 
novel subject to the foreign members, although a 








or smaller tendency of a vessel with various quan- | similar class of boats is coming into use for ex- 
tities and stowage of cargo to return to the upright! plorers in Africa. This paper gave descriptions 
after being careened by the action of wind or waves. | and illustrations of the various boats on our western 
They belong to the province of the naval architect, | waters, showing the celebrated wheelbarrow boats 
and ought not to be put into the hands of seamen. | of the Ohio and Mississippi, and the fleet packet 

‘To show how by their aid the essential points| steamers running to New Orleans. The former 
of a vessel’s probable behaviour at sea may be pre- | class draw sometimes but a few inches, and the 
dicted, and how these again may be expressed in| writer was shipwrecked in one on the Ohio, and 
terms with which seamen are familiar, are the | only escaped drowning by rolling up his pantaloons 








objects of this paper. 

‘* To these ends, and taking the case of a sailing 
vessel as that most requiring illustration, the 
principal means are the following : 

‘*1. A ready method of measuring ‘initial stiff- 
ness,’ or stiffaess at small angles of heel. 

‘*2. A table giving the greatest and least amounts 
of inicial stiffness (or greatest and least angles of 
inclination due to a standard inclining moment) 
with which she may safely go to sea when loaded to 
various water-lines. 

‘*3. Another table of the greatest angles of 
steady heel at which she may safely sail, when 
loaded to different water lines and with different 
amounts of initial stiffness.” 

The author showed mathematically and graphi- 
cally his views on the subjects, and concluded as 
follows : 

‘*In discussing problems of this kind, there are 
three classes of the community who are generally 
appealed to, viz., the shipowners, the sailors, and 
the naval architects, but is it not time that a fourth 
party, viz , the underwriters, awoke to its interest 
and inquired whether or not the capsizing of a vessel 
at sea is due to preventible causes. So long as the 
insurance companies remain content with the 
dictum of so-called ‘practical experience’ that 
theory is nonsense, and blindly make good the 
losses of missing vessels, so long must we wait for 


the dissemination of knowledge of the kind treated | 


in this paper, and for the institution of reasonable 
and simple precautions against a hitherto immeasur- 
able danger.” 

‘**The Diagram of Stability for any Draught and 
Stowage”’ was by Pablo Perez Seoane, of the 
Spanish Navy. This gave a simple drawing by 
which all the geometrical data influencing the 
stability of vessels could be determined. 

‘* The Coasting Sailing Ships of the Adriatic Sea,” 
by Signor Rodolfo Poli, gave a description of these 
vessels, with their dimensions, and was illustrated 
by drawings showing their general appearance and 
their details of construction. 

Next came ‘*Steel Castings as Used in Marine 


|and wading ashore. These boats are sometimes 
| 350 ft. long. Various types were shown and their 
| dimensions given, also drawings of their engines. 
‘*Shipbuilding and Engineering on the Great 
| Lakes,” by Walter Miller, of Cleveland, O., de- 














scribed the commerce of these inland seas, and the 
following, extracted from the official report, may 
prove a surprise to many : 
Summary of Lake Traffic yor 1890. 
Tons, 
Freight carried in the United 
States coastwise trade... - 28,295,959 
Freight carried in the United 
States foreign trade xe - 2,003,047 
Total freight carried toorfrom — - 
United States ports ... ee 30,299,006 
Flour and grain 4,271,346 
Tron ore 9,132,761 
es cas ie ke 5,735,299 
Lumber and lumber products 6,869,660 
All other merchandise 2,286,893 
Total see wi 28,295,959 
United States Traffic on Detroit River. 
Tons. 
| Coastwise down 15,344,433 
ss ne... 5,771,164 
Foreign down... 463,282 
» Up 309,593 
Total Se a 21,888,472 
Another part of the report makes some very 


interesting comparisons with the commerce of the 

prominent ports of the United States and foreign 
countries ; and a still better knowledge will be 
| obtained of the magnitude and importance of the 
| traffic of the Great Lakes. The total tonnage of 
/entrances and clearances, foreign and coastwise 
|trade, of Chicago and Buffalo, for the season of 
1890, are thus compared : 


Tons. 
Chicago 10,288,868 
Buffalo ... 9,560,590 
London... 20,962,534 
Liverpool 16,621,421 
Glasgow 5,977,860 
Hull 5,061,882 


The entrances and clearances in the foreign com- 
merce of the following prominent foreign and home 
ports will appear in the following Table : 


Tons 
Havre ... 4,418,876 
Marseilles 7,392,556 
Antwerp 8,203,999 
Hamburg 10,417,096 
Bremen 3,481,769 
New York 12,646,555 
Boston ... Lis 2,676, 387 
Philadelphia ... 2,585,866 
San Francisco 1,986, 433 


Mr. Miller then described the construction of 
the boats used in the traffic, their engines, ani 
gave the dimensions of the various parts. He 
alluded to the whalebacks, and showed by drawings 
their peculiarities, and closed with a full account of 
the twin-screw car ferrybcat which is used to 
transfer a whole train cargo across the Straits of 
Mackinaw, where in winter the ice is from 3 ft. to 
5 ft. thick. Their construction is of oak, and they 
are very heavy. ‘Their speed is about 15 miles an 
hour. ‘The details cannot be given here, but they 
were full of interest. 

The last paper to be considered was a ‘‘ Com- 
parison of the Types of Steamers on the Great 
Lakes,” by.J. R. Oldham, of Cleveland, Ohio. 
He described at length the various types, and 
weighed the advantages of one against another. 
The paper was illustrated, and he gave, as a 
sample, the following account of the operations of 
an ore steamer : 


Operations of Steamer ‘‘ Manola,” 292 Ft. by 40 Ft. 
by 24% Ft. 
(One of the Minnesota Fleet of Cleveland, Ohio.) 


Per cent. of operations to earnings 58.79 
Earnings per ton per mile ... os -00078 
Operating expense per ton per mile 00016 
Net earnings per ton per mile -00032 
Earnings per mile travelled... cbs 1.853 
Operating expense per mile travelled 1.090 


Net earnings per mile travelle ho -763 


Total miles travelled ... ose 50,584 
Average miles travelled per day 2274 
Tons freight carried ... ees sce . eee 
re + one mile ...8,600,078, 861 
Average speed per hour light : 12.72 
Pa ss », loaded 11.85 
Gene.al average speed per hour 12.25 
Total tons fuel used ... a 5528 
Average tons fuel used per trip 184.553 
»» amount fuel per mile light 209 Ib. 
- si - loaded 226 ,, 
General average amount fuel per 
mile... ae site ssa ase aS 3 
Average fuel per ton per mile 14 oz. 
Number of trips a ae 30 
Average size cargo 2295.82 tons 
»» draught water Sault Canal { - we in. to 
2 ” 
», time loading... 74 hours 
a », unloading ee twee 
‘ » handling cargo De ee 
», tons loaded per hour 306.244 
+ », unloaded per hour ... 191.712 
as »» handled <i 235.105 
Actual time sailing... 175 days 
a mpors 2. ates 
x +, . commmission A 
Per cent. of time sailing 7883 
ne fs in port... es 2117 
Average number'crew each trip... 23 
B wages “s ? 334.05 
»» length of trip 7.396 days 
»» _ Mileage per trip... 1686 


Coal, short tons ; cargo, long tons. 
(To be continued.) 





THE SEVERANCE CUT NAIL MACHINE. 

THE machine which we illustrate on page 593 was 
exhibited at the World's Fair, Chicago, by the 
Severance Nail Machine Company, of Duluth, Minne- 
sota. It is intended for producing nails from metal 
strips, and is entirely automatic in action. Its con- 
struction is due to the keen commercial rivalry exist- 
ing in the States between the makers of cut nails and 
wire nails, which has at length led to a series of com- 
petitive trials of the holding powers of each type carried 
out at Watertown Arsenal. The cut nail makers use 
a cheap raw material, but a considerable amount of 
hand labour is employed to feed the machines. In 
fact, it is said that the mere handling of the plate and 
placing the nails in the kegs costs about 2s. 8d. per 
100 lb. of eightpenny nails. The wire nail makers, on 
the other hand, use an automatic machine which greatly 
reduces the cost of production, but the raw material, 
being wire, is expensive. If, therefore, an automatic 
machine could be devised which would use the cheaper 
material of the cut nails, a great advantage would be 
ag 08 This it is claimed has been successfully done 

y Mr. W. N. Severance, whose machine we are 





now about to describe. The general appearance of 
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DETAILS OF GREAT NORTHERN (US.) RAILWAY TWELVE-WHE 


CONSTRUCTED AT THE BROOKS Locom¢ 
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the machine is shown in Fig. 1, whilst the cross section, 
Fig. 2, will make clear the general principle on which 
it works. The metal plate to be cut into nails is fed 
in through the rolls shown in Fig. 2 till it comes be- 
tween one pair of four sets of knives, which operate 
on the material alternately, with the result that the 
strip is cut as shown in Fig. 3. These sets of knives 
are marked E E and E! E! in Fig. 2, and are 
carried in pairs on the cutter stocks, B and C. Of these 
the lower cutter stock is fixed, save that it can be given 
an oscillatory motion, by which either the set of knives 
E or E' is brought alternately into the cutting position. 
The upper stock, C, is also fitted with similar gear, but 
in addition is carried on toggles, as shown in Fig. 1, 
by means of which it is caused to make the stroke 
which cuts the material placed between the knives. 
The cutter stocks are subjected to heavy stresses, but 
have to be made very rigid, or imperfect nails would be 
produced. This is done by casting bracing ribs round 
them, as shown in Fig. 1. The material can be cut 
either hot or cold, as arrangements are provided for 
heating it in its progress to the cutters by gas jets or 
oil flames. By changing the knives and the rate of 
fecd, different sizes of nails can be cut in one machine. 
The cutters, if well tempered and kept well oiled, are 
said to last a longtime. For sharpening them an emery 
wheel is provided, as shown in Fig. 1. The nails, as 
will be seen from Fig. 2, are different in shape to ordi- 
nary cut nails, the head being symmetrical. The new 
form was, however, shown at competitive tests at the 
Watertown Arsenal to have greater holding power than 
either the ordinary cut nail or the wire nail. The 
output of the machines is claimed to be enormous. 
One skilled mechanic, with the assistance of three or 
four common labourers, can, it is said, look after six 
to ten machines, and produce the nails at the rate of 
nearly 5000 per minute. Of the third size each machine 
will cut sixteen per stroke, and makes 100 strokes 
per minute. Of the larger sizes fewer are cut at each 
stroke, and the production is correspondingly reduced. 





REFRIGERATOR CAR AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Our recent issues have shown the great care 
exercised by shippers and railway companies in 
America to carry perishable commodities in good 
condition. Cars bringing fruits and vegetables in 
wiuter from the warm south to the freezing climate of 
the north are fitted with stoves which automatically 
maintain a moderate temperature, while in the almost 
tropical summer weather which prevails all over the 
States in summer, thousands of refrigerator cars are in 
use, carrying meat, fish, poultry, and other foods that 
rapidly spoil in a heated atmosphere. Naturally it is 
a difficult matter to build a car that will carry its load 
safely with the small amount of attention that it can 
receive on a railway, and at a moderate cost. Itisa 
matter that every large firm of car-builders pays great 
attention to, and each has its own pattern, differing in 
detail, though not usually in principle, from those of 
other makers. This week, on pages 596 and 597, we 
illustrate a car of the American Refrigerator Transit 
Company, of St. Louis, which was shown at the 
World’s Columbian Exposition. The ice is carried in 
two compartments, one at each end of the car, and is 
inserted through a trap door in the roof (Fig. 2). Itis 
supported on a grate of bars (Fig. 3, 4 and 10), and is 
contained within a crate of galvanised iron. The water 
from the melting ice drips into a basin (Fig. 11), from 
which it flows into a narrow perforated tank with a 
trapped delivery beneath the car (Fig. 12). The air 
which passed over the provisions, and so becomes 
heated, rises into a trunk in the double roof of the car 
(Fig. 3), and finds its way into the ice receptacle. 
Here it passes over and around the ice and its metal 
container, parting with its heat and moisture, and 
gradually sinks, untilit passes, with the drip, into and 
through the bottom vessel, and finally enters the car 
again at the bottom, ready to absorb more heat and 
carry it round to the ice. 

Great care is spent in rendering the walls and roof of 
the car as nearly non-conducting’as possible. Evidently, 
if the heat of the sun could find admittance with any 
facility, it would rapidly use up the most liberal 
supply of ice that could be carried. The insulation 
adopted on the sides and floor is shown in Fig. 7, and 
that of the roof in Fig. 8. A very liberal use is made 
of asbestos paper. Wherever two sets of planking 
cross each other, paper is placed between them, and 
diaphragms of paper, separated by distance pieces, are 
used in all the walls. This is well shown in the 
section of the door {Fig. 13), in which there are six 
partitions of paper, between two sets of planking. 
The floor (Fig. 7) consists of the following layers: § in. 
boards, paper, { in. boards, paper, 3 in. air space, 
paper, } in. air space, paper, } in. air space, paper, 
in. board, }in, air space, paper, and { in. board. 
The roof (Fig. 8) is very similarly constructed. 
Below the roof come a number of racks (Fig. 14), on 
which carcases can be hung by means of hooks 
(Fig. 15). The engravings give the dimensions of the 
principal parts of the car. 





THE WILLANS ENGINE AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

THE engines which we illustrate on page 600 will 
have a familiar appearance to our English readers, 
though they may be puzzled by the name-plate. 
In fact, the engines are Willans central valve engines, 
built by the M. C. Bullock Manufacturing Com- 
pany, of Chicago, and exhibited by them at the 
Chicago Exhibition. We have long been surprised 
that the manufacture of the Willans engine had not 
been taken up in the United States ere this, but, 
judging from some remarks in an American contempo- 
rary, it appears that the automatic expansion idea has 
become a perfect fad there, and the belief has arisen 
that no engine without such gear can possibly be 
economical. In actual fact, however, so far as we can 
learn, no automatic expansion high-speed engine has 
approached the Willans engine in economy, and it would 
certainly seem that the worship of the automatic idea 
has retarded the development of the compound engine 
in the United States, where even at the present day 
they seem to build simple automatic engines where 
British engineers would putin acompound. No doubt, if 
initial condensation could be done away with, automatic 
gear would be economical, and it is still in those cases 
in which this condensation can be reduced to a small 
amount. Experiments made by Mr. D. K. Clark on 
one of the Scotch railways showed, if our memory is 
correct, no advantage in a locomotive in working the 
steam expansively by the link motion, rather than by 
throttling. Of course the link motion is but a crude 
form of expansion gear, and better results are obtained 
with more perfect apparatus, but under conditions 
peculiarly favourable to the variable expansion system, 
Mr. Willans found that in a compound high-speed 
engine this system might have an advantage over the 
throttling system of 7 per cent. at three-quarter load 
as a maximum, diminishing as the power was further 
reduced, so that at half power it became very 
small, and in most engines of the automatic expansion 
type would probably have become a loss, as in very 
few of them is the initial condensation so low as in the 
Willans type. One of the engines represented is, we 
understand, a compound engine of 120 horse-power, 
and was shown driving direct a 125 arc-light dynamo, 
built by the Brush Electric Company, of Cleveland, 
Ohio. The other engine is represented driving an 
incandescent lighting dynamo, built by the General 
Electric Company. The two views give a good 
idea of the compactness of the plant. In addi- 
tion to this exhibit, the builders of the engine 
had a fine display of underground haulage plant, 
and a very large variety of rock drills, specially 
designed for the use of prospectors for the precious 
metals, <Air-compressing plant was also shown by the 
firm. 





BROOKS LOCOMOTIVE AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

We conclude this week our illustrations of the 
details of a representative simple locomotive con- 
structed at the Brooks Works, of whose engines there 
was an interesting collection at the Exposition at 
Chicago. Perspective views of the principal engines 
were given in previous issues. On the two-page plate 
which accompanied our issue of the 3rd inst., there 
were given sections of the locomotive and details of 
the boiler, and on this week’s two-page plate there 
are further details of the framing, working parts of 
the engine, and of the axles and wheels. ‘The tender 
is illustrated on page 601. The engine was constructed 
for the Great Northern Railway of the United States. 

Dealing first with the boiler, as illustrated on Figs. 1 
to 7, it may be stated that it is of the Belpaire type, 
and is constructed of steel throughout, for a working 
pressure of 180 lb. to the square inch. The length 
over all is 28 ft. 9} in., and between tubeplates 13 ft. 
10,°; in., and the insidediameter is 68in. The barrel 
plates are of §-in. steel, and lagged with wood covered 
with planished iron. The tubes are of No. 11 B.W.G., 
and of 2} in. outside diameter. Of these there are 
250 in all, the length being 13 ft. 10in. The tubes 
are spaced at a pitch of 3,'; iv. in a 4-in, tubeplate at 
the firebox end, and a }-in. plate at the smoke-box 
end, The firebox, which is of ,';-in. sheets, is 9 ft. 
6 in. long by 2 ft. 8in. wide, braced with g-in. and 
l-in. stay bolts of ‘‘ Brown iron.” The grate (Figs. 
10 to 16) is of cast-iron rocking bars, and the ashpan 
has front and back dampers. The water space around 
the firebox varies from 34 in. to4in. The smokebox 
is 62 in. long by 69 in. in diameter, and is fitted with 
adjustable diaphragm and with netting constructed 
by the Tyler Wire Works Company. The surfaces are 
as follows : 


Square Feet. 
Grate surface add aig sei 25.3 
Firebox heating surface ... 192 
‘ube ‘s Sora 4 as 2035 
Total a + 2227 





The cylinders, illustrated by Figs. 21 and 21, are! 
reversible and interchangeable. The diameter of each ' 


is 20 in., and the stroke 28 in. The valves are of the 
Richardson balanced type (Figs. 21 and 25), the steam 
port being 18} in. by 13 in., and the exhaust ports 
18hin. by 3in. The eccentric and eccentric straps are 
shown by Figs. 36 to 38, the links by Figs. 39 and 40, 
and the reversing lever by Fig. 41. Metallic packing 
is used for piston and valve rods (Figs. 30 to 32). The 
moving parts of the engine are of wrought steel. The 
crosshead and crosshead pin, shown on Figs. 27 and 28, 
are, the former of cast steel and the other of forged 
steel, and the guides (Fig. 29) of wrought iron case- 
hardened. The details of the connecting and coupling 
rods and brasses are shown by Figs. 33 to 35. The 
connecting-rod journals are 34 in. and 6 in. long, the 
diameters being 44 in. and 6in., while the coupling-rod 
journals are 4} in., 5 in., 7 in., and 4} in. in diameter 
by 44 in., 5in., 5 in., and 44 in. long. These various 
rods are of wrought iron. The driving wheels, shown 
on Figs. 44 and 45, are 55 in. in diameter, and 
they are constructed of cast iron. The tyres are of 
Krupp crucible steel], and the axles are of wrought steel. 
The driving axle journals are 7{ in. in diameter. The 
main framing of the locomotive is of wrought iron, 
forged solid, and is shown in two parts in Fig. 19. 
The lengths of wheel base are as follow: 


Ft. In. 

Total length of wheel base aaa 52 0 
a rigid base = aa 9 8 

9 driving wheel base ... 15 6 

pe engine ... pe 2 3 


The bogie is of theordinary four-wheeled swivelling 
type (Fig. 46.), 96 ft. long over all. The wheels are 
30 in. in diameter, the axle journal being 5 in. in dia- 


meter. The weights of the engine are as follows : 
r : Pounds. 

Total weight in working order 156,000 

* on driving wheels 136,000 

99 on front truck ... 20,000 


Before departing from the subject of the engine, it 
may be said that the cab is, as is usual in American 
locomotives, of large size, as will be seen from the 
perspective view (Fig. 4 on the two-page plate in the 
issue of October 20, page 479 ante). The throttle valve 
or regulator is of the cast-iron balance type (Figs. 42 
and 43), with a 7-in. dry pipe of wrought iron, the 
steam gauge is of 6} in. back, and there are two 
safety valves. The brake for driver, tender, and train 
is by the New York Air Brake Company, and the 
arrangement will be appreciated on reference to 
Fig. 20. 

The tender is illustrated in detail on page 601. It 
is carried on two centre bearing trucks of the diamond 
pattern, with floating bolster (Fig. 51). The wheels 
are 33 in. in diameter, and the axles, the journals of 
which are 5in. in diameter, are of wrought iron. The 
frame is of 10-iv. channels. The tank, which is 
19 ft. Gin. long, has a capacity of 4000 gallons. Eight 
tons of coal may be carried. The tender in working 
order weighs 82,000 lb. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 7, 1893. 

STEEL rails have been offered at 27 dols., but this 
figure does not bring much business. The Pennsyl- 
vania Steel Company started up this week with two or 
three good orders, Business is of small proportions, 
because of the expected reduction in steel rail duties. 
A large amount of business could be transacted at this 
time, if confidence existed ; but there is uncertainty as 
to what steel rails will be worth in January, when 
large orders are usually placed. Large orders for 
girder rails are being given out, and work of this 
character will be quite abundant during the winter. 
All kinds of crude iron are still pointing downward in 
price. No. 1 foundry at tide-water has been freely 
offered at 14 dols.; No. 2, 13 dols. ; and forge at 
12 dols. Large lots of steel billets are offered at 
20 dols. ; bridge iron, 32 dols. ; beams and channels are 
quoted at 1.75 cents per lb. While there is a general 
satisfaction over the vote on the Repeal Bill, no im- 
provement in business is observable. Manufacturers 
are concerned over the coming reduction of tariff 
duties. 

Railroad traffic continues rather light. Merchants 
are unwilling to order gocds for spring delivery. 
Manufacturers have not yet begun to book orders for 
winter requirements. The banks are in better condi- 
tion than for many months; but this is owing to the 
fact that commercial requirements do not call for as 
much assistance as usual. 

In a general way, the tendency of prices is still in 
the wrong direction. Throughout the west, business 
men are afraid to purchase beyond immediate neces- 
sities. Stocks of merchandise and material of all 
kinds are very low. 

The coal trade is exceptionally active. The anthra- 
cite production this year is 1,000,000 tons ahead of 
the production for the same time last year. All the 
coaltields of the Allegheny Mountain region, except- 
ing one, are ahead of last year in production. 
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MILL FOR THE ORION GOLD-MINING COMPANY. 





Tue Orion Company’s gold mine is the first of the 
Transvaal mines which the traveller passes on his 
way up from the coast to Johannesburg. The mine is 
situated on what is known as the Black Reef, and is 
about eight miles south of Johannesburg. The forma- 
tion is very flat, and the workings will nowhere be more 
than about 100 ft. in depth. The company, having 
thoroughly proved their property by hiring an adjoin- 
ing mill, recently decided to put up a first-class mill 
of their own. 

Several difficulties presented themselves, one 
amongst them being the flatness of the ground, and 
another the Cape Railway line, which cuts the pro- 
perty in two. The first was overcome by raising the 


mill by means of masonry foundations for the piles. 


instead of setting them in the ground as usual, thus 
securing sufficient fall for the tailings for some time 
without using any elevating appliances. The second 
was met by the construction of an inclined bridge over 
the railway and wagon road, up which the trucks are 
hauled by an automatic rope haulage. This haulage 
will be extended along the whole length of the pro- 
perty, and power will also be taken from it at various 
points for winding and pumping, so that there will 
only be one engine and boiler station on the property. 

The mill consists of 40 heads of stamps, and an 
interesting feature is that 20 of them will be of 
English (Sandycroft) and 20 of American (Fraser and 
Chalmers) manufacture. One half of the mill will 
be fitted with automatic feeds, and the remainder will 
be, for the present, fed by hand. There are two Blake 
stonebreakers, 15 in. by 10 in., and the ore bin capa- 
city is about 600 tons. The engine is equal to giving 
off about 120 actual horse-power, and there will be 
two Babcock and Wilcox boilers. Provision has been 
made for the addition of a condenser, and also for a fuel 
economiser, and the whole will be lighted by electric 
light. ‘The crushing capacity of the mill will be about 
160 tons of ore per 24 hours. The total cost of the 
mill will be about 16,000/. This mill was erected from 
the designs of Mr. C. T. Roberts, Commercial Build- 
ings, Johannesburg, 8.A.R. 








THE PASSENGER SCREW STEAMER 
“FAIRY QUEEN.” 

Tue illustration on page 605 represents the s.s. Fairy 
Queen, a little passenger vessel built by Mr. John H. 
Gilmour, of Irvine, for passenger service on the Forth 
and Clyde Canal. The vessel is 63 ft. long between 
apy 3 pono with a beam of 14 ft., and draws 4 ft. 
with a full complement of passengers, The machinery, 
which is placed amidships, only occupies 11 ft. 8 in. of 


the length of the vessel, the remainder being occupied | __ 


by two cabins of good proportion. The passenger 
accommodation is therefore very extensive for the size 
of the vessel, the Board of Trade having given a certifi- 
cate for 231 passengers. With this complement on 
deck the little vessel is perfectly steady, and glides 
smoothly through the water. 

The engines, illustrated on page 608, have been 
designed and constructed by Messrs. Hall.- Brown, 
Buttery, and Co., Helen-street Engine Works, Govan, 
Glasgow. They are diagonal engines of the compound 
surface-condensing type; the cylinders are 8 in. and 
16 in. in diameter, with a stroke of 12 in. ; the diagonal 
type was adopted because of the saving in fore and 
aft space, and the low centre of gravity obtainable. 
All the bearings throughout the engines are of ample 
proportions, ‘the crankshaft is of the built type, 
having balance weights forged and slotted with the 
crank checks. Both connecting-rods are upon the 
same crankpin, the connecting-rod bushes being of 
solid gun-metal. The main bearing bushes are of 
cast iron lined with Stone’s Navy bronze, and are 
adjustable both horizontally and vertically. A 
separate thrust-block of the horseshoe type is pro- 
vided, and, as is shown on one of the engravings, 
is bolted to the aft end of the soleplate, thus 
causing the thrust of the screw to be distributed 
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“Fig : 1 a Longit Section thro’ Boiler House & Engine Room. 
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over the whole of the seat. The surface condenser is 
of the usual mercantile type, with the water circulat- 
ing through solid drawn brass tubes packed at the 
ends by means of screwed ferrules and cotton 
packing. The arrangement of the engine allows 
of the condenser being placed under the low-pres- 
sure guide, so that a very short copper exhaust 
pipe serves to convey the steam from the cylinder 
to the condenser. ‘The air, circulating, feed, and 
bilge pumps are placed at the back of the condenser, 
and are worked on a rocking shaft and levers, operated, 
as shown on the engraving, by a link from a pin in 
the forward eccentric pulley. From the illustration 
it will be noted that the engine does not take up any 
more space than would be occupied by a non-condens- 
ing engine of the same type, and very much less fore 
and aft space than would be occupied by a vertical 
compound engine. The reversing gear is of the ordi- 
nary link motion type, one pair of eccentrics servin 

for both cylinders, A large donkey engine is provide 

for pumping out the bilge, washing decks, and feeding 
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the boiler. The boiler, which works at a pressure of 
100 lb. per square inch, is of the vertical type, with 
Field tubes suspending from the crown of the combus- 
tion chamber. 

It is interesting to add that the time occupied in 
the construction of the hull and engines of this vessel, 
from the date of the order till the trial trip, was only 
74 weeks, and the engines were fitted on board and 
the vessel steamed out for trial within five days of 
the time she went under the crane to receive her 
machinery. On trial, the vessel steamed 40 nautical 
miles against wind and tide, the average speed slightly 
exceeding 8 knots. 





Frencu Rattway Trarric,—The aggregate revenue of 
the six great French railway companies for the first six 
months of this year shows an increase of 654,600/., as 
compared with the corresponding period of 1892. The 
largest proportionate increase noted this year occ 
upon the Southern of France system. All the other five 
companies have also, however, done more or less well. 
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THE FORTH AND 


CONSTRUCTED BY 


CLYDE CANAL PASSENGER STEAMER 
MR. JOHN H. GILMOUR, IRVINE, N.B. 


(For Description, see opposite Page.) 


“FAIRY QUEEN.” 








THE PHYSICAL SOCIETY. 

Art the meeting of the Physical Society, November 10, 
1893, Professor A. W. Riicker, M.A., F.R.S., President, 
in the chair, Mr. R. S. Cole was elected a member of the 
society. 

A paper “On the Separation of Three Liquids by 
Fractional Distillation,” by Professor F. R. Barrett, M.A., 
B.Sc., Mr. G. L. Thomas, B.Sc., and Professor Sydney 
Young, D.Sc., F.R.S., was read by Professor Young. 
Accepting the results obtained by Mr. F. D, Brown in his 
experiments on the variation in the composition of the 
distillate from a mixture of two liquids—viz., that the 
relative quantities of the two substances in the vapour 
at any instant are proportional to the weights of the 
substances in the still, multiplied by the ratio of their 
vapour pressures, the authors write Brown’s equation in 


the form ae =c¢ = where é and 7 are the weights of the 


two liquids in the still, and ¢ the ratio of their vapour 
pressures. Taking c as constant, the above equation is 
integrated, and from the resulting expressions curves are 
plotted, showing the changes in composition that take 
place during the distillation. Assuming that a similar 


law holds for three liquids, A, B, and C—viz.,1 “f = 
a 


1dy _1d¢t 
b 
instant is calculated. 

Taking a = 4, b = 2, and c = 1 (numbers nearly propor- 
tional to the vapour pressures of methyl, ethyl, and 
propyl acetates), numerous curves are plotted showing 
the progress of the separation at various stages of frac- 
tionation. These curves show distinctly that although 
fractions containing large proportions of the liquids A and 
C, of lowest and highest boiling points respectively, can 
be easily separated, the middle substance, B, is much 
more difficult to obtain in a state of purity. Considera- 
tion of these curves led the authors to see that by carry- 
ing out the fractionation in a particular way, it was possible 
to separate the mixture into two portions, one containing 
only A and B, and the other B and C. These mixtures 
of two liquids could then be fractionated in the usual 
manner. This process was carried out on a mixture of 
methyl, ethyl, and propyl acetates, the results of which 
are given in Paver Pinte. detail in the paper. The re- 
markable agreement between the densities of the ethyl 
acetates obtained respectively from the mixtures (A and 
B) and (B and C), as well as the fact that the densities 
of the separated liquids were the same as before the 
mixing, shows conclusively that the method employed 
was highly successful. 

Professor Ramsay said the paper was a most valuable 
one, and would be a great aid to chemists. Distillations 
were usually carried out by mere ‘‘rule of thumb,” with 
the result that absolutely pure liquids could rarely be 
obtained, The President inquired whether curves repre- 


. the composition of the distillate at any 








senting the progress of distillation could be constructed 
from the very complete experiments made, and so test 
the assumed law. 

Professor Young thought this not ible from the 
numbers obtained. To test the law in this way would be 
very laborious, 

A ‘* Note on the Generalisations of Van der Waals re- 
garding ‘ Corresponding’ Temperatures, Pressures, and 
Volumes,” was read by Professor S. Young. In Novem- 
ber, 1891, the author read a paper on the same subject 
(Phil. Mag., February, 1892), and gave the critical mole- 
cular volumes of some twelve substances, as calcula 
by M. Mathias. Since then a few small errors had been 
found in the calculation, and the author’s corrected 
values are now given. The vapour pressures, molecular 
volumes, and critical constants of ten esters (methyl 
formate, acetate, propionate, butyrate and isobutyrate ; 
ethyl formate, acetate and propionate; and propyl for- 
mate and acetate), have recently been determined 
(Trans. Chem. Soc., Ixiii., page 1191). In the pre- 
sent paper the absolute temperatures and volumes of 
the twelve substances are given in terms of their critical 
constants, and tables given showing respectively the 
ratios of boiling points (absolute temperatures), at corre- 
sponding pressures, to absolute critical temperatures, the 
ratios of volumes of liquid at corresponding pressures to 
the critical volumes, and ratios of volumes of saturated 
vapour at corresponding pressures to critical volumes, for 
the halogen derivatives of benzene, carbon tetrachloride, 
stannic chloride, and ether; methyl, ethyl, and propyl 
alcohols, and acetic acid ; and the extreme values for the 
ten esters previously mentioned. Whilst showing fair 
agreement with each other, the differences between them 
exceed errors of experiment. The ratios also indicate that 
the substances can be arranged in four groups, thus 
tending to show that molecular weight and chemical con- 
stitution have some influence on the results. The differ- 
ences found would probably result from the presence of 
— molecules such as are known to exist in acetic 
acid. : 

If Van der Waals’ generalisations were strictly true, 


- at the critical point should be constant 


for all substances, as also the ratio a of the actual to the 


the ratios - 


theoretical density (for a perfect gas) at the critical point. 
On comparing these quantities, only a rough approxima- 
tion is found, but the grouping of the compounds is again 
well marked. 

Professor Ramsay was not sure that the existence of 
complexes would alter the molecular volume in the liquid 
state, for liquids seem very compact. Experiments on 
the surface energy of liquids had proved that complex 
molecules do exist in the alcohols and acetic acid. Dr. 
Young’s conclusions were, therefore, confirmed by experi- 
ments of an entirely different nature, 














Professor Herschell was gratified to see Van der Waals’ 
theory so well borne out in liquids, and hoped to see it 
extended to solids. The recent researches of Professor 
Roberts-Austen on alloys seem to point in this direction. 

Mr. Rogers said molecular complexes do exert an in- 
fluence on the properties of substances, as had been 
shown by Profesor Thorpe’s viscosity experiments. Van 
der Waals’ generalisations should therefore be looked at 
from a chemical as well as a physical point of view. 

The President thought the numbers brought forward 
showed fair agreement, especially when it was remem- 


ted | bered that Van der Waals took no account of com- 


plex molecules. Contrary to Professor Ramsay, he 
would rather expect aggregation to affect the molecular 
volumes in the liquid state, for only about one-fifth the 
space was supposed to be occupied by matter. On the 
other hand, the relatively small contraction of liquids on 
cooling did not support this view. 

** An Instrument for Drawing Conic Sections” was ex- 
hibited and described by Mr. J. Gillett, B.Sc. This con- 
sists of a spindle inclined to a plane board, and a tube 
fixed to the spindle at an angle. A pencil which passes 
through the tube traces out a cone in space as the spindle 
is turned, and on sliding the pencil through the tube so 
as to keep its point against the plane, the point traces 
out a conic, the section of the cone made by the plane of 
the board. A circle, ellipse, parabola, or hyperbola can 
be drawn, according to the inclination of the spindle to 
the board. 

Professor Henrici said a similar instrument had been 
described in an Arabian manuscript one thousand years 
old, and had been independently re-invented by a German 
and an Italian mathematician. He thought the fact of 
the angle between the spindle and the tube in Mr. 
Gillett’s instrument not being adjustable was a disad- 
vantage. 

Mr. Inwards and Professor Herschell also took part in 
the discussion, to which Mr. Gillett replied. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 

MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Y esterday there was only 
a thin attendance on ’Change, and little business was 
transacted. No.3 g.m.b. Cleveland pig iron was sold 
at 34s. 44d. for prompt f.o.b. delivery, and that was 
regarded as the general quotation, though some of the 
makers mentioned 34s. 6d. for the ruling os The 
lower classes of pig iron were steady, No. 4 foundry being 
uoted 33s. 6d. and grey forge 32s. 6d., both for prompt 
elivery. Hematite pig iron was in fair request, and few 
sellers were prepared to accept less than 43s. for early 
delivery of Nos. 1, 2, and 3 makers’ east coast brands, 
Spanish ore was steady, and was unaltered in price. 
Middlesbrough warrants were 34s, 44d. cash buyers, but 
the quotation was almost nominal, To-day the market 
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was rather stronger, but buyers reported that they were 
still able to purchase No. 3 Cleveland pig at 34s. 44d. 
Middlesbrough warrants at one time of the day realised 
34s, 6d., and they closed 34s. 54d. cash buyers. It is 
likely that a few more furnaces will go out of operation 
shortly, as some firms consider the present unprofitable 
time a suitable occasion for effecting repairs, and, in 
addition to this, coke is so dear that one or two makers, 
whose contracts on old terms are about run out, may 
damp down, as they say they cannot afford to pay present 
quotations for coke. 


Manufactured Iron and Steel.—In these two important 
industries there is very little alteration. Some firms are 
a little better employed than they were, but most estab- 
lishments are ome badly off for work, and new orders 
are by no means easily secured. Quotations are low. 
Common iron bars are 4. 15s.; iron ship plates, 
4l, 12s, 6d.; steel ship-plates, 4/. 17s. 6d.; iron ship- 
angles, 4/. 12s. 6d. ; and steel ship-angles, 4/. 15s., all less 
the usual discount. 

Engineering and Shipbuilding.—Engineers and _ship- 
builders are slack, but in the latter industry affairs are 
not so gloomy as they were, one or two firms whose 
establishments might have been closed over the winter, 
having secured a few orders, 


The Fuel Trade.—There is a large demand for fuel, but 
it is one for immediate delivery only. On Newcastle 
Exchange best Northumbrian steam coal is quoted 18s. 
f.o.b., and second qualities 1s. 6d. per ton lower. Small 
steam is somewhat irregular in price, and from 7s. 6d. to 
8s. 6d. is quoted. Gas coal is very difficult to procure, so 
much being delivered on old contracts. As high as 14s. 
f.o.b. at Newcastle has been quoted. Bunker coal is 
fairly steady, Coke is firm in price, the output having 
been considerably reduced of late, as producers prefer 
selling their coal to making coke of it. At Middlesbrough 
15s. is mentioned for blast-furnace qualities delivered. 


The Palmer Shipbuilding and Iron we py Limited.— 
The committee of consultation, appointed at the ordinary 
general meeting of this company, advise to the share- 
holders that the resignation of his seat on the board 
tendered by Sir Charles Mark Palmer, Bart., M.P., be 
accepted, and that he be invited to hold the_posi- 
tion of honorary president of the company, and that 
for such special services as he may from time to time 
render, he should be remunerated in such manner as may 
be arranged between himself and the directors. The com- 
mittee advise that the board should be strengthened by 
the appointment of three gentlemen living on Tyneside, 
and that consultation meetings should be held in New- 
castle or Jarrow, if it be found necessary to hold the meet- 
ings of the board in London. They also advise that the 
financial operations of the company be separated from 
the industrral. They think the charges for management 
in the past have been, as a whole, excessive, and that in 
some cases they require curtailment, and add that, while 
certain departments of the company’s business leave a fair 

rofit, other departments have been carried on at a loss. 
The committee recommend a thorough investigation into 
the departments where they think the loss may have arisen, 


* and they also suggest an inquiry into the value of the assets 


of the company, with the view of ascertaining whether 
the amount that stands in the books is not in excess of 
their value to the company for its purposes as a going 
concern. 


NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Boring Experiments in the Unstone Valley.—For some 
some months past a committee has been busy obtaining 
subscriptions for the purpose of conducting boring opera- 
tions, with a view to ascertaining whether there are any 
workable seams beneath the Silkstone, which in this 
district is a exhausted. The working classes have 
been considerable subscribers, and are very enthusiastic 
in the matter. Operations have been commenced at the 
bottom of a shaft which reaches to the Silkstone bed, and, 
in the opinion of those conversant with the district, unde- 
veloped seams of coal will be found at no great distance, 
Tf successful, prosperity would return to this part of the 
country, from which trade has gradually drifted during 
the past ten years. The large landholders of the locality 
are also assisting the project. 


Dore and Chinley Railway.—The running on this line, 
now open for goods traffic, is described as very smooth 
and Pee porscagt and the engineers are so far thoroughly 
satisfied with the success of the undertaking. The com- 
pletion of the various stations and other works is being 
~ 4 proceeded with, and in a few months the line 
will be ready for passenger service. 


Iron, Steel, and Enginecring Trades.—The effects of 
the fuel famine are nowhere more marked than in 
this district. On all sides the iron and steel mills 
and large establishments are standing idle, and this 
week, owing to the continuous rises in the value of 
steam coal and engine slack, a large number of those 
engaged in the lighter branches heve had to suspend 
operations. Prices of Yorkshire irons are nominal quota- 
tions, as the output is so restricted that they cannot be 
called market rates of staple products. Very large orders 
for bar and sheet, that would have been placed in the 
district and have kept the mills fairly busy this year, have 
been lost, and it is feared that the permanent injury to 
local business will be very great. The large steel works 
are doing next to nothing, as, though there are some good 
orders on the books for marine and railway material, 
scarcely any coke is obtainable. What there is, is poor 
in quality, and commanding outrageously high prices. 
Bessemer houses are delivering mostly from stock at 
bd. 178. 6d. to 62. for billets, but the business doing is very 








restricted. All the engineering establishments are suffer- 
ing severely, and there can be no improvement in trade 
here until fuel is in full supply at reasonable prices, 


A Concession to Ironworkers.—It is stated that the 
Butterley Iron Company, at the solicitation of the local 
relief committee, have consented to reopen their great 
iron works at Codnor Park to those men who are willing 
to return at a reduction of 10 per cent. until the lock-out 
of colliers is ended. Their own pits being idle, the com- 
pany will purchase coal in the market, and they will 
themselves bear the increased cost, less the temporary 
10 per cent. reduction which the men have conceded. 
majority of the men had decided not to accept the terms, 
but the company consented, on a pressing request being 
made, to reopen tothe minority, which is composed of 
the oldest workmen. During the prolonged stoppage, the 
company have lent to their ironworkers 1000/., have given 
them coal, and have not charged house-rent. The coal 
which the company will have to purchase will cost 50 per 
cent. above ordinary prices. 





NOTES FROM THE SOUTH-WEST. 
* Barry Rrilway.—The directors of the Barry Dock and 
Railways Company have decided to commence the con- 
struction of a second dock at Barry towards the close of 
this year. The new dock will, of course, comprise several 
new tips, and will afford generally increased shipping 
facilities at Barry. The plans will be prepared by the 
chief engineer of the company, Mr. J. Wolfe-Barry. 


The ‘* Eclipse.”—The second-class cruiser Eclipse has 
just been laid down at Portsmouth. She is to bea cruiser 
of the improved Fox type, of 5500 tons displacement, 
and she will be fitted with engines ines J up to 9600 
horse-power. She will be 1140 tons larger than the Fox. 
She will carry five 6-in., six 4.7-in., and nine smaller 
quick-firing guns. 


The ‘* Hermione.” — This second-class cruiser, just 
launched at Devonport, was laid down in December, 
1891, from designs by Mr. W. H. White, C.B. She 
is expected to be ready for sea within twelve months. 
Her principal dimensions are: Length, 320 ft. ; breadth, 
49 ft. 6 in. ; mean load draught, 19 ft. The weight of her 
hull, armour, and backing will be 2460 tons, and of her 
engines and machinery 780 tons; her displacement will 
be 4360 tons. Her coal capacity, although stated at 400 
tons, can be increased on an emergency to 1000 tons by 
utilising the space between the main and protective 
decks. Her armament, which will cost 50,429/., will 
consist of two 6-in. and eight 4.7-in. quick-firing guns, 
eight 6-pounder and one 3-pounder Hotchkiss guns, and 
four Maxim machine guns. She will be fitted in addition 
with four 18-in. Whitehead torpedo tubes—viz, one 
stem, one stern, and two broadside tubes, all above water. 
The total cost of the Hermione, including her arma- 
ment, is estimated at 244,625/. The engines and other 
machinery are being sup lied by Messrs. J. and G. 
Thomson, of Glasgow. The propelling machinery will 
consist of two sets of triple-expansion surface-condensing 
vertical engines, capable of developing a collective force 
of 9000 horse-power with the forced draught, and 7000 
horse-power with the natural draught. The propellers 
are of the three-bladed type, and will make 140 revolu- 
tions per minute. This will give a speed of 194 knots per 
hour with the forced draught, and 18} knots per hour with 
the natural draught. The boilers, which are eight in 
number, are of the single-ended return-tube type ; they 
are constructed entirely of steel, and they will work ata 
pressure of 150 Ib. per square inch. 


Cardif.—There has been an active demand for all 
descriptions of steam coal; the best descriptions have 
made 14s, 9d. to 15s. per ton, while secondary qualities 
have brought 14s. to 14s. 6d. per ton. The demand for 
household coal has also been extremely brisk, and the 
local pits are in full work ; No. 3 Rhondda large has been 
making 14s. per ton. Patent fuel has continued in good 
request. Foundry coke has been making 20s. 6d. to 21s., 
and furnace ditto 183. to 19s. per ton. Iron ore has 
shown little change. In the iron and steel trades prices 
have also remained stationary. 


Boilers for the “‘ Spanker.”—The Spanker, torpedo gun- 
boat, is to be fitted at Devonport with a set of tubulous 
boilers similar in character to those in course of construc- 
tion for the Sharpshooter. The boilers are being made 
by the Société Anonyme du Temple, of Cherbourg, and 
they are to be in readiness for placing on board in 
February, 1894. They will be subjected to a forced 
draught trial at the works of the contractors in the 
presence of a representative of the Admiralty. 








NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday’s pig iron 
warrant market was inactive in the forenoon. The tone 
was firm for Scotch iron, 5000 tons of which were sold, 
including 2000 tons at 42s. 64d. one month, with 1s. for- 
felt in buyer’s option; one lot at 42s. 34d. cash same 
day, with a ‘‘plant;” and a lot at 42s. 34d. cash on 
the following day, also with a “plant.” One or two 
lots of Cleveland and hematite iron changed hands. 
In the afternoon the market was quiet, but steady, 
at about 42s. 4d. cash for Scotch iron. Somewhere 
about 8000 tons of Scotch were done. At the 
close the settlement prices were—Scotch iron, 42s. 44d. 

rt ton; Cleveland, 34s. 44d. ; Cumberland and Middles- 

rough hematite iron, respectively, 44s. 3d. and 43s. 3d. 
per ton. On Friday forenoon the markeb was very 
idle. Not more than 3000 tons of Scotch warrants 
were dealt in, one portion at 42s. 6d. per ton cash. In 
the afternoon business was still idle, not a single transac- 





tion having been recorded up till within a short time of 
the close. Sellers were offering Scotch iron at 42s, 44d. 
cashon Monday. Just before the close two lots changed 
hands at that price. One lot was also done at 42s, 3d. 
Monday, with a “plant” for°a month. Of Cleve- 
land iron 1506 tons were sold at 34s. 44d. per ton 
cash, with sellers at 34s. 5d., or 1d. back from the 
morning. The closing settlement prices were—Scotch 
iron, 423, 44d. per ton; Cleveland, 34s. 44d.; Cumberland 
and Middlesbrough hematite iron, respectively, 44s. 3d. 
and 43s. 3d. Business was very inactive on Monday fore- 
noon. Not more than 2000 tons of Scotch iron were dealt 
in, at various prices. The market in the afternoon was 
steady for Scotch iron at 42s, 44d. per ton cash, but there 
was little business re only 2000 tons of out-and-out 
business being done at that price. Some forfeit business 
was aleo done, some 3000 tons of Scotch changing hands. 
The cash price was up 4d. per ton from the forenoon 
market. Two lots of Cumberland hematite iron also 
changed hands—one of them at 44s. 4d. per ton cash, and 
one at 44s, 6d. seventeen days. At the close the settle- 
ment prices were—Scotch iron, 42s. 44d. per ton; 
Cleveland, 34s, 44d.; Cumberland and Middlesbrough 
hematite iron respectively, 44s. 44d. and 43s. 3d. per 
ton. There was no dealing in Cleveland iron. Rather 
more activity was shown in the market on Tues- 
day forenoon. About 8000 tons of Scotch iron changed 
hands, including some lots at 42s. 74d. per ton one month, 
with 1s. forfeit in buyer’s option. The market was firm 
in the afternoon, and the cash price closed 4d. up from 
the morning. Nota single out-and-out transaction was 
recorded, but 1000 tons of Scotch warrants were done at 
423. 4d. one month, with 1s. power to take it back, and 
500 tons at 42s. 74d. a month, with 1s. forfeit in buyer’s 
option. The settlement prices at the close of the market 
were—Scotch iron, 42s. 44d. per ton ; Cleveland, 34s. 44d.; 
Cumberland and Middlesbrough hematite iron, 44s. 44d. 
and 43s. 3d. per ton respectively. The market was firm 
this forenoon, when business was done in Scotch warrants 
at 4d. to ld. per ton advance. Cleveland warrants 
were 14d. dearer. In the afternoon business was done in 
Scotch warrants at former prices, the tone being quite 
steady. Cleveland was also done at the improved rates 
of the forenoon. The following are a few quotations for 
No. 1 special brands of makers’ iron: Gartsherrie and 
Summerlee, 49s. per ton ; Calder, 50s. ; Coltness, 55s. 6d. : 
Langloan, 56s.—the foregoing all shipped at Glasgow ; 
Glengarnock (shipped at Ardrossan), 493. ; Shotts (shipped 
at Leith), 51s.; Carron (shipped at Grangemouth), 
53s. Gd. per ton. There are still 53 blast furnaces in 
actual operation, as compared with 77 at this time last 
ear. Last week’s shipments of pig iron from all 
tch ports amounted to 3028 tons, against 5363 
tons in the corresponding week of last year. They 
included 140 tons for South America, 100 tons for 
India, 388 tons for Australia, 255 tons for France, 100 
tons for Italy, 850 tons for Germany, 410 tons for Hol- 
land, smaller quantities for other countries, and 1205 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores yesterday afternoon stood at 
328,032 tons, as compared with 328,611 tons yesterday 
week, thus showing a decrease for the week amounting to 
579 tons. 


Finished Iron and Steel Trades.—The demand for 
finished iron has slackened considerably, and on that 
account makers have hesitated to follow the example of 
the steel makers in advancing prices, although it is 
thought that they may socn have to do so on account of 
the high prices of fuel. There is a good demand for 
sheets and tubes at steady prices. The demand for steel 
for shipbuilding purposes is only moderate, but a large 
amount of steel will shortly be required at some of the 
shipyards. In the meantime prices are steady on the 
—. of 5/. 7s. 6d. per ton for ship-plates, less 5 per cent, 

iscount. 


Glasgow Copper Market.—Prices of copper fluctuated a 
little in the latter part of last week, but no business was 
done till Monday of this week, when 42/. 17s. 6d. per ton 
three months was done, thus showing an improvement of 
2s. 6d. on the buyers’ closing price for last week ; and in 
the afternoon the metal was 1s. 3d. per ton dearer. Prices 
made a decided decline on Tuesday, but no business was re- 
ported. There was a further decline of prices this after- 
noon to the extent of 2s. 6d. per ton, of which one-half, 
however, was an advance in the forenoon. 


Coal Trade.—The west of Scotland coal trade has 
been very erratic during the past week, and the trade 
done, as for some time past now, is almost entire] 
of a day-to-day order. early the whole of the fres 
business effected outside of local requirements has still 
been on English account, and the activity, excitement, 
and inflated prices going are due solely to this excep- 
tional demand. Those who have had any coal to sell have 
not scrupled to exact the utmost penny obtainable, as 
they know too well that probably never again will they 
be dealing with the same customers. At least they have 
no fear of losing future trade in this connection, as pur- 
are in this market can only be brought about by the 
English buyers being forced to deal here under similar 
circumstances to the present, should they ever unfortu- 
nately again exist, and pay practically what is demanded 
for — ies. With regard to the question of wages in 
Lanarkshire, it has now been definitely announced that at 
the conference of miners’ representatives on Friday, a 
motion asking for an advance of another 1s. per day will 
be made. Whether there is any chance of their getting it 
or not depends entirely on the result of the negotiations 
going on towards an arrangement of the dispute in the 
south ; but in any case the Scotch miners had better act 
cautiously. 


_Shipbutlding Contracts.—The orders which were men- 
tioned last week as having been placed with a Clyde firm 
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and a Paisley firm for three and two torpedo-destroyers 
have been taken by Messrs. James and George Thomson, 
Clydebank, and j Pate Hanna, Donald, and Wilson 
respectively.—Messrs. Blackwood and Gordon, Port 
Glasgow, have contracted to build a steel screw steamer 
for the City of Dublin Steam Packet Company, of Dublin, 
for service in their cross-Channel trade between Dublin 
and Liverpool. The builders will supply her with triple- 
expansion engines of about 3000 horse-power.—The Ailsa 
Shipbuilding Company, Troon, have booked an order for 
Messrs. Browne and Watson, Glasgow, for an iron barque 
of similar dimensions to those of the Dalrymple, recently 
built at Troon.—The Fairfield Shipbuilding and Engi- 
neering Company have contracted to build for a gee 
M‘Calmont, of London, a twin - screw steam yacht of 
about 400 tons, and about 250 ft. long. They have 
also secured an order for a second paddle steamer 
for Belfast service. — Messrs. at we and Co., 
Ayr, have booked an order to build for Messrs. 
J. and P. Hutchison, of Glasgow, a screw steamer of 
about 1000 tons, of high speed, for their French trade. 
The machinery is to be supplied by Messrs. Muir and 
Houston, Glasgow.—Messrs. John Scott and Co., King- 
horn, have contracted to build for a Spanish firm a screw 
steamer of 1650 tons for service in the wine trade; and a 
ferry steamer for the Mersey, to ply between Birkenhead 
and Liverpool, and carry up to about 1200 passengers. 


Reconstruction of Broomielaw Bridge, Glasgow.—At an 
extraordinary meeting of the Glasgow Police Commis- 
sioners held on Monday, the proposal to re-erect Glasgow 
Bridga, in accordance with the plan sketched by Mr. 
Mason, at a cost of 80,0007. was unanimously agreed to, 
and the Statute Labour Committee were authorised to 
apply to Parliament for the necessary powers. The 
practicability of the proposal has, with some modifica- 
tions, approved itself to Mr. Blyth, the engineer. With 
the view of securing that the epic to erect a bridge 
at Govan-street should not be lost sight of, it was pro- 
posed that Parliamentary powers should be asked for that 
purpose. Mr. Lang ruled, however, that this was un- 
necessary, as the commissioners could erect a bridge under 
the provisions of the Roads and Bridges Act. 


Scicntifie Society Meetings.—Last Friday evening Mr. 
E. J. Duff, Whit. Sch., Assoc. M. Inst. C.E., read a 
paper on ‘‘ Electric Welding” to the West of Scotland 
Iron and Steel Institute, in the course of which 
he gave much interesting information which he ob- 
tained during a recent visit to America. On the 
fullowing evening, at a meeting of the Technical Col- 
lege Scientific Society, a very valuable paper was read b 
Mr. John Anderson, Associate of the Pebhnical College, 
on ‘‘Some Steam Engine Problems.” He dealt chiefly 
with the results of the investigations of Mr. James Weir, 
whom he has for some time served as assistant. 


Street Explosions. —Two sub-pavement explosions of gas 
have taken place in — within the past few days, 
caused by escapes of gas from the mains in vicinity or 
electric lighting conductors. They have excited a con- 
siderable amount of scientific and practical interest, but 
have done very little damage, and no injury to life of 
person. 





MISCELLANEA. 

Tur November meeting of the Birmingham Association 
of Engineers was held on Saturday, November 4, at the 
Grand Hotel, Birmingham, when a paper on ‘ Alumi- 
nium ” was read by the president (Mr. A. Driver). The 
chair was taken by Mr. J. Floyd (vice-president). 


The first ordinary meeting of the present session of the 
Newcastle-upon-Tyne Association of Students of the 
Institution of Civil Engineers, was held at the Darham 
College of Science on the 8th inst., when the president, 
Mr. J. Watt Sandeman, M. Inst. C-E., delivered an 
address upon ‘‘ Concrete and Portland Cement.” A vote 
of thanks to the president concluded the meeting, and 
= oe afterwards held a reunion at the Grand 

otel. 

The contract for the 5000 horse-power dynamos for the 
Cataract Construction Company, Niagara, has been 
awarded to the Westinghouse Electric Company. The 
dynamos in question will provide a two-phase alternating 
current, having a frequency of 25 alternations per second, 
and the voltage is to be 2000. We understand that there 
was difficulty in finding an American firm prepared to 
undertake the building of dynamos to give a higher 
voltage, and hence the voltage is lower than was desired, 
necessitating step-up and step-down transformers to 
obtain the pressure required for the long-distance trans- 
mission of the current. 


We note that the owners of Winby’s express locomotive, 
the ‘James Toleman,” which was descri in our issue 
of April 28 last, and has been exhibited at Chicago, have 
issued a a to run this engine against the 
American type of locomotives. They wish to make a 
match for 10001. a side, togo to the owners of the engine 
that does the best work at high speeds, with heavy loads, 
and which proves the most economical. They suggest a 
train load of 200 tons, exclusive of engine and tender, and 
that this load should be hauled 200 miles, making ten 
stops. The same tender should be used for both engines. 
It is further suggested that the 10007. won should be 
devoted to sume charitable or public institution. 


The traffic receipts for the week ending October 29 on 
thirty-three of the principal lines of the United Kingdom 
amounted to 1,396,655/., which, having been earned on 
18,388 miles, gave an average of 75/. 19s. per mile. For 
the corresponding week in 1892, the receipts of the same 
lines amounted to 1,474,988/., with 18,199 miles open, 
giving an average of 81/, 1s. There was thus a decrease 








of 78,3337. in the receipts, an increase of 189 in the 
mileage, and a decrease of 5/. 2s. in the weekly receipts 
per mile. The aggregate receipts for seventeen weeks 
to date amounted on the same thirty-three lines to 
25,658,145/., in comparison with 27,620,825. for the cor- 
responding period last year; decrease, 1,962,680/. 


Messrs. Ernest Scott and Mountain, Limited, New- 
castle, have received an order from the Coltness Iron 
Company, Newmains, Lanarkshire, for an electric in- 
stallation which will be one of the most complete plants 
of the kind in existence. The plant consists of a com- 
plete electric light installation for the colliery, consist- 
ing of dynamo to run 200 16 candle-power lamps, and 
about 180 lamps throughout the pit both above ground 
and under ground. The second is an installation for 
the lighting of 34 workmen’s cottages, which are about 
700 yards from the colliery, there being three lights 
placed in each cottage, or a total of 102 lamps in all. 
The third installation consists of a complete electric 
pumping plant, capable of delivering 100 gallons of water 
= minute from the river to the colliery. The dynamos 
or the lighting of the pit and workmen’s cottages are 
being specially constructed so that either dynamo can be 
utilised for either purpose, both machines being over- 
compounded so that the electromotive force will remain 
constant at the cottages under variations of load. This 
installation is probably one of the first in which complete 
plant for pumping, lighting of a colliery, and the lighting 
of workmen’s cottages has been adopted. 


In a report on ‘*‘ Power House Engines,” read before 
the American Street Railway Association by Mr. E. G. 
Connette, it is stated that a suitable subdivision of power 
units in such cases is as follows : 


Maximum 
Se — Horse-Power 
equired to Deueined ofeach Engine. 
Operate Road. 4 ? 
200 2 200 
400 3 200 
600 3 300 
1000 3 500 
1500 4 500 
2000 + 750 


If arranged thus, there will always be one engine in 
reserve. The maximum horse-power required to operate 
the road is not, however, the same thing as the sum of 
the power required by each car, unless the plant is small. 
Thus in a 10-car plant cases may occasionally arise where 


Y | all the cars will require their full power at one and the 


same time, but in a 100-car plant the maximum power 
provided need only be from 60 to 75 per cent. of the total 
horse-power of the cars. 


At the recent meeting of the Western Foundrymen’s 
Association at Chicago, Mr. Thomas D. West read a paper 
in which a new form of cupola is described, which is 
deemed to have proved very successful in reducing the 
amount of fuel used per hundredweight of metal melted. 
The principal feature of the cupola in question is the 
central blast, which is arranged for by cutting a hole in 
the drop bottom of the cupola, and passing a tuyere 
through. Inside the cupola the tuyere is protected by 
surrounding it with fireclay, and a clay cap is supported 
a short distance above the open top of the tuyere, and 
serves to prevent masses falling into the blast pipe, 
whilst the air escapes through the annular space left 
between the cap and the end of the tuyere. A great 
reduction of the fuel required to melt a given weight of 
iron was found to result from the new arrangement, and 
the wear of the cupola lining is also said to have been 
greatly reduced. The latter point, if confirmed, seems 
very important, as previous attempts to greatly reduce 
the amount of fuel used have too often resulted in the 
saving in coke being swallowed up by an increased out- 
lay in repairs. Incidentally, it would appear from Mr. 
West’s paper that the practice of employing a foundry 
chemist is becoming fairly common in the United States, 
and has led to greatly improved practice. 


The second meeting of the Liverpool Engineering 
Scciety was held on Wednesday evening, November 8, 
when a paper entitled, ‘‘Some English Waterways,” was 
read by Mr. J. A. Sauer, A.M.I.C.E., who is engineer to 
the River Weaver Trustees. The author, after giving a 
short historical account of the formation of canals and 
canalisation of rivers in the United Kingdom, gave the 
following as being the essential points for the considera- 
tion of an engineer when called upon to execate such 
works: 1. What watersheds has the proposed canal to 
pass through, and where can he obtain water most 
economically? 2. What route, having regard to existin 
towns, will give the least number of changes of level, an 
minimum cost of cutting tunnels, &c.? 3. What is the 
most convenient size of boat to be provided for? 4. 
What size the locks or lifts should be thade, and what 
sectional area the waterway should be. 5. What method, 
whether locks, lifts, or inclines, he will adopt to overcome 
the changes of level. 6. What system of towage should 
be provided for. 7. The cost of construction and the cost 
of maintenance. 8. Floods. He also laid down that 
any standard dimensions of future canals in England 
should not be less than 36 ft. bottom width, 60 ft. top 
width, and depth of 8 ft., with locks 150 ft. long, 18 ft. 
wide, and 7 ft. water on the sills. Such a canal should 
have the slope paved with stone, to enable steam and 
other mechanical traction to be used, and while ordinary 
locks might be used in places, every opportunity should 
be taken of increasing the height a through at each 
change of level by the adoption of lifts similar to those at 
Anderton on the Weaver, and Les Fontinettes, in France. 


On Tussday, November 7, the tenth session of the 








North-East Coast Institution of Engineers and Ship- 
builders was inaugurated in the Lecture Theatre of the 
Durham College of Science, Newcastle. Mr. Robert 
Thompson, of Sunderland, president of the Institution, 
was in the chair. The secretary, Mr. John Duckitt, pre- 
sented the report of the eae of the ninth session. It 
stated that the gold medals for the eighth session had 
been awarded as follows: The engineering medal to Mr. 
J. Jennings Campbell for his paper on ‘“‘ Engines fo 
Ships of War;” the shipbuilding medal to Mr. M. C. 
James for his paper on “Tonnage Measurement.” In 
the graduate section a still further improvement had 
taken place, and the meetings had been better attended. 
The prizes for the best papers read in this section 
during the eighth session were awarded as follows: 
First award to Mr. J. King for his paper on 
‘*Some Notes on the Propulsion of Paddle Steamers ;” 
the second award was divided between Messrs. E. 
Towers and R. L. Gaine, the former for his paper, 
‘Hydraulics and Hydraulic Machinery,” and the 
latter for his paper on ‘‘ Steamship Trials.” During the 
past year the following additions have been made to 
the list of members: 67 members, 7 associates, and 35 
graduates ; and 18 graduates had been raised to the rank 
of members. The total number of members was now 894. 
The balance-sheet was also presented, showing that the 
receipts, pr gy a balance of 730/. 2s. 8d. from the 
previous session, had been 2394/. 15s. 1d.; and the ex- 
penditure 1455/. 7s. 2d., leaving a credit balance of 
9491. 7s. 1ld. It was intimated that 27 new members, 
13 associates, and 12 graduates, had just been elected. 


The twentieth annual report of the Cambridge Uni- 
versity Kxtension Lectures, covering the work done 
during the session 1892-3, has just been published. About 
220 courses of lectures and classes, on the well-known 
University Extension plan, have been given at nearly 
200 places, varying in size from large towns like Leicester 
and Newcastle-on-Tyne, to small villages of a few hundred 
inhabitants in Cambridgeshire or Kent. The aggregate 
of the average number of students attending the courses 
was nearly 16,000, of whom nearly half attended, in addi- 
tion to the conversational class held before or after the 
lecture, and intended for the more earnest students. The 
average number of weekly papers written by students 
was about 2600 and more than 1700 passed the examina- 
tion held at the end of the various coursez. The lectures 
covered a wide range of subjects of general interest in 
various departments of science, history, literature, and 
art. The most important event of the year has been the 
foundation of the University Extension and ‘Technical 
College at Exeter, organised by the co-operation of the 
town council, the local University Extension Com- 
mittee, and the Cambridge authorities. The college 
has a technical department and a literary and historical 
side, the former subsidised by the technical instruction 
funds of the city. ‘Three courses of regular University 
Extension lectures, as well as a large number of science 
and other classes, are already in activity. The city of 
Norwich has, during the year, adopted the scheme of 
affiliation to the University, whereby students who go 
through a certain course of lectures at Norwich can 
obtain a degree at Cambridge after two years’ residence 
instead of the usual three years. Another notable feature 
of the year’s work was the summer meeting, held during 
the month of August, and attended by about 650 students, 
all qualified by some previous study in their own centres 
for the more advanced work provided at Cambridge. It 
is evident that the students who attended thoroughly 
enjoyed their month at Cambridge, and the Universit 
ee, speak highly of the serious nature of the werk 

one, 


On Friday, November 10, at the Westminster Palace 
Hotel, the inaugural meeting of the thirteenth session of 
the Junior = ey Society took place, and was 
largely attended. The retiring president, Dr. John Hop- 
kinson. F.R.S., took the chair at the commencement of 
the proceedings, and after some formal business had keen 
—— of, presented the Society’s premium to Mr. 
R. W. Newman for his paper on ‘The Sanitary Engi- 
neering of Dwellings.” A vote of thanks having been 
cordially passed to Dr. Hopkinson for his services as presi- 
dent, the new president Mr. J. Wolfe - Barry, Vice- 
President Inst. C.E., was then introduced, and pro- 
ceeded to deliver his presidential address. In it 
Mr. Barry claimed for the engineering profession 
an_ equal — with that of other professional 
bodies, and suggested means whereby its status 
might be improved, He referred to the remarkable 
progress of engineering during the past forty or fifty 
years, and to its beneficent influence on the condition 
of mankind, concluding with a review of the direc- 
tions in which it would doubtless achieve fresh 
triumphs. The thanks of the Society having been heartily 
expressed to the president for his address, the meeting 
terminated with the announcement of the ensuing meet- 
ing, when a paper will be read by Mr. S. Cutler, jun., on 
“Coal Gas Manufacture, and Recent Improvements in 
the Plant Employed therein.” Other papers in the 
session’s programme are ‘‘ Boiler Incrustations and De- 
posits,” by Professor V. B. Lewes; ‘‘The Construction 
and Working of Electro-Motors,” by Mr. A. H. Dykes; 
‘The Design and Construction of Boilers for Locomotive 
Engines,” by Mr. G. F. Burtt; ‘‘ Lubricants, their Use, 
Testing, and Analysis,” by Mr. W. F. E. Seymour; 
**The Industries of Devon and Cornwall,” by Mr. F. R. 
Taylor; ‘“‘ Marine Engineering Repairs,” by Mr. T. P. 
Hosegood. Visits to works take place between the meet- 
ings, the papers read and accounts of the visits being 
printed in the Society’s record of transactions. We may 
add, for the information of any of our readers desiring 
particulars of membership, that the address of the secre- 
tary is 47, Fentiman-road, 8S. W.. 
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DIAGONAL COMPOUND SURFACE-CONDENSING ENGINES OF SS. “FAIRY QUEEN.” 
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meeting the following paper will be takea: ‘‘The Manufacture 
of Casks and Barrels by Machinery,” by Mr. Lewis H. Rinsome, 
Assoc. M. Iust. C.E.—Students’ meeting, Friday, November 17, 
at 7.30 p.m. Paper to be read: ‘‘ The Filtration of Potable 
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John’s). 
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Radiation on Films containing Metallic Powders,” by Professor 
G. M. Minchin, M.A, 
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Furnace,” by Major L. Cubillo (Prubia). 

THE INSTIIUTION OF ELECTRICAL ENGINEERS.—Meeting at the 
Institution of Civil Engineers, 25, Great George-street West- 
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ing atS8p.m. Discussion on the paper: ‘ The Electrical Trans- 
mission of Power from Niagara Falls,” by Professor George 
Forbes, F.R.S., Member. 

Tue Liverroot ENGINFERING Sociwry.—On Wednesday evening, 
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Liverpool, at 8 o’clock, when a paper will be read by Mr. Ivan 
C. Barling, Assoc. M. Inst. C.E., entitled ‘‘The Adjustment of 
Surveying [nstruments.” 
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PRESIDENTIAL ADDRESSES AT THE 
INSTITUTION OF CIVIL ENGINEERS. 


THE opening meeting of the session at the Insti- 
tution of Civil Engineers is always an important 
occasion from a ceremonial point of view. The new 
president takes the chair for the first time, and after 
thanking the members for the honour of his elec- 
tion, delivers his inaugural address. Probably the 
pleasure and just pride inspired by holding such 
a distinguished post are much marred, in nine 
cases out of ten, by the impossibility of saying 
anything worthy of so dignified an occasion. The 
room is crowded with the leaders of the pro- 
fession—men whose names are known all over the 
world—who have gathered to do henour to their 
temporary chief, and to listen to what he has to 
say on attaining the summit of an engineer’s pro- 
fessional ambition. Custom—too strong to be dis- 
obeyed—requires him to speak for a considerable 
time, and almost prescribes his subject. The pro- 
gress of engineering is the text that is laid down 
for him, and—theoretically, at least—it is the last 
year’s progress that he should review. But there 
are limits to human capacity, even in the case of a 
President of the Institution, and to discourse for 
an hour in an interesting manner upon the ad- 
vances achieved during one twelvemonth often 
exceeds those limits. Hence it has arisen thata 
longer period is usually selected—ten years, fifty 
years, or the speaker’s lifetime—and thus a 








better opportunity is afforded of emphasising 
the points to which the attention of the audi- 
ence is directed. Year by year this ground is 
trodden in numerous societies until it becomes 
bare as the desert, obliging each successive presi- 
dent to explore diligently in search of some little 
patch of verdure from which he may gather a few 
green leaves to deck the specimens he borrows 
from the hortus siccus of encyclopedias and year- 
books. 

Occasionally a strong man arises who, out of the 
fulness of personal experience, ‘‘ speaks with autho- 
rity of what he knows, and not as one of the scribes.”’ 
His facts have not seen the light before, and instead 
of being strung together like beads, or thrown out all 
disconnected, like marbles, they are arranged in 
symmetrical courses to serve as the foundation of 
weighty opinions, the result of a life’s experience. 
To listen to such an address is no longer an act of 
courtesy—a wearisome episode in an otherwise 
hearty greeting to a new leader—but a high gratifi- 
cation. There are many moot points in engineer- 
ing practice upon which divergent views are held 
by men of eminence, each of which might furnish 
the theme of a presidential address. What we 
mean is an explanation of, or—to use an old- 
fashioned word which has dropped out of vogue in 
this particular sense—an ‘‘ apology” for, the leading 
features of the speaker’s practice. It is often quite 
possible, upon viewing a piece of engineering 
work, to name the author from mere inspection. 
It displays certain characteristics, either of principle 
or detail, that are peculiar to some individual 
engineer. These have been adopted by him for 
certain reasons, which apparently do not carry the 
same weight with his contemporaries, since they 
follow other methods. A presidential address 
offers a capital opportunity, sometimes—but, alas ! 
very seldom-—taken advantage of, to enlighten the 
world as to the causes that led to the adoption of 
certain views. The growth of engineering science 
in the mind of one of its leading exponents must 
always present a fascinating picture, whether the 
audience accept the conclusions in their entirety 
or not. 

Unfortunately it falls to the lot of few men to 
discourse in an interesting manner on any one 
branch of the vast range of science that finds its 
home in the Institution. Many have not had the 
opportunities of becoming specialists, and more 
have not the art of translating the resultant of the 
thousand half-forgotten impressions in their minds 
into a connected chain of reasoning and illustration. 
They cannot display their knowledge to their friends. 
Like Cassim, they are surrounded by piles of wealth, 
but it is in acave, and they know not the “‘ Open, 
Sesame,” which would enable them to bring it into 
the light. They are, therefore, confined as to 
material to the historical retrospect that ranges 
from China to Peru, finding nothing but dry 
bones. Some day, we hope, courage—or will 
it be despair?—will nerve a _ president to 
break the fetters of custom, and to regulate the 
length of his address by the amount he has 
in his heart to say. Thanks for his election, words 
of appreciation of the work and objects of the In- 
stitution, a tribute of admiration to the council 
and secretary, with possibly a passing reference 
to some one or two notable events—if such there 
were—would often fulfil the requirements of the 
occasion. Not unfrequently the rest is but ‘‘ leather 
or prunello.” 

We would not advocate any revolutionary policy 
in relation to so dignified, and withal so appropriate, 
a ceremony as a presidential address. It is befit- 
tiny that the year’s leader should address his con- 
stituents, and it is natural that they should gather 
to hear him. But it is a distinct disadvantage that 
the length of his remarks should be determined by 
reasons outside his subject. Whether he have to 
compress them or to extend them to fit a conven- 
tional standard, the result must be a logs of interest. 
All that is absolutely necessary can be said in ten 
minutes, while an hour may be all too short both 
for speaker and listeners. The initial gathering 
of a session is not subject to the same limits 
of convenience as those that occur later. Members 
encounter each other for the first time for months, 
and can occupy leisure time in making acquaint- 
ances, renewing old friendships, comparing notes 
about-summer tours, and discussing the prospects 
of the future. The chats that occur over the coffee 
in the rooms of the Institution are by no means the 
least valuable part of the proceedings, and the 
opportunity of extending them for half an hour, 
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in consequence of the brevity of the official pro- 
ceedings, would not be felt to be a grievance. 

The subject of inaugural addresses was brought 
into strong relief last Tuesday evening at the 
Institution. Mr. Alfred Giles, the new president, 
was prevented by ill-health from being present, 
and his speech had to be read by proxy. It was of 
the usual pattern, neither strikingly better nor 
worse than many that have preceded it, as will be 
seen by reference to the official abstract published 
on page 615. But it suffered from the absence of 
the writer ; it lacked the warm glow of personality 
that accompanies a man’s words from his own 
mouth ; and it provoked, instead of curiosity and 
indulgent interest, criticism as to its substance and 
object. A miscellaneous collection of incomplete 
statistics is very unsatisfying fare, and we believe 
we are approaching the time when men of eminence 
will cease to inflict them upon the Institution. 
Those who have but little to say will honestly 
acknowledge the fact, and will gain in popularity, 
like the clergymen who preach short sermons; while 
those with abundant stores of unwritten knowledge 
will draw upon them freely, untrammelled by the 
tradition that they are to compile an account of the 
progress of engineering science through its entire 
range. 








THE TORPEDO GUNBOATS. 
Tue smaller classes of war vessels are very often, 
if not generally, more interesting than those of 
larger proportions. Probably there is more 
originality and invention required in the design of 
a torpedo-boat of the highest speed, than in that of 
a battleship or cruiser ; certainly there are greater 
risks to be run by the contractor, and the venture 
generally is of a more sporting character. The 
torpedo gunboats are not such flyersas the torpedo- 
boats proper, still less than the new ‘‘destroyers ;” 
the first of a new type of the latter class having 
recently run her trial with the most satisfactory 
results, as already narrated in these columns.* 
Almost simultaneously the final trial of one of 
the present series of torpedo cruisers was run, as 
stated in our issue of last week in a brief ‘* note,” 
wherein we simply recorded the fact of the Speedy’s 
trial having taken place, and of a very successful 
result being achieved. There are altogether in 
the Navy List thirty of these torpedo gun- 
boats, and as the majority of them cost about 
fifty to sixty thousand pounds each—without 
guns, ammunition, &c.—-it will be seen that a 
good deal of money has been spent on the class. 
The torpedo gunboats are designed to keep the 
sea and cruise with the fleet in home waters and 
the Mediterranean. Their function in war time 
will be to fight the smaller craft of a hostile fleet, 
or to pop in and pick off the cripples when chance 
arises during the progress of an engagement. They 
will also prove valuable as scouts and despatch- 
boats. The Rattlesnake was the parent boat of the 
class. She was built at Laird’s, and doubtless 
many of our readers will remember seeing her at 
the Birkenhead yard when the Institution of Naval 
Architects held their summer meeting in Liverpool 
in 1886. The Rattlesnake and her five sister ships 
had raised poops and forecastles, with a sunken 
well between, the rail being made continuous, with 
bulwarks in the midship part. The Rattlesnake is 
200 ft. long, 23 ft. wide, and 8 ft. draught of water. 
The design was for a displacement of 550 tons, and 
the horse-power of 2700 indicated was estimated to 
drive the vessel 18.5 knots, The armament con- 
sisted of one 4-in. gun and six 3-pounder quick-firing 
guns. For torpedoes there were two fixed tubes 
and two launching carriages. On her trial with 
136 lb. steam, 311 revolutions with the starboard 
and 308 revolutions with the port engines, the 
collective indicated horse-power was 2718, and the 
mean of six runs gave a speed of 18.779 knots 
On a consumption trial at 11 knots, 373 indicated 
horse-power was required, the coal burnt being 
21b. per indicated horse-power per hour. This 
would give a radius of action of 2800 miles. In 
the course of the naval manceuvres the Rattle- 
snake class was put to something like a practical 
test, and though they were found safe, provided 
they were handled with care, they shipped a good 
deal of water, and their light draught made them 
difficult to steer. The Rattlesnake subsequently 
went through very heavy weather in a satisfactory 
manner. 
The experience gained was valuable, and was 


~ * See trial of the Havock, page 645 ante. 








duly utilised by those responsible for the newer 
vessels, the consequence being that the Sharp- 
shooter design was got out, and twenty-five vessels 
have been built from it. To enable smaller vessels 
to steam with the fleet requires that they shall be 
able to do something more than merely live through 
bad weather ; they must be capable of being forced 
at speed through heavy seas, so as not to check 
their larger sisters directly they meet a bit of 
a popple. The sunken well of the Rattlesnake 
was against this, so the Sharpshooter was given a 
high forecastle, the whole of the rest of the boat 
being of less freeboard and having no bulwarks 
to hold water shipped ; deck-houses, with a fore- 
and-aft bridge above, were placed inboard for 
access to machinery spaces, &c. The size was also 
increased—the inevitable fate of all new types— 
and additional power was given. 

The Sharpshooters are 230 ft. long and 27 ft. 
wide ; they draw 8 ft. to 8 ft. 6 in., and the 
displacement at designed load draught is 735 
tons. They have two 4.7-in. guns, and four 
3-pounders. There are four torpedo dischargers. In 
the latest ships, the displacement was increased to 
810 tons, the length and breadth being the same, 
but the draught being increased about 6 in. 
Eighteen of these vessels were built under the 
Naval Defence Act, two being for India, and two 
for Australia. The contract power for the engines 
in the newest ships was 2500 indicated horse-power 
with natural draught, and 3500 indicated horse- 
power with forced draught. The Speedy was an 
exception, her contract power being 4500 indicated 
horse-power with forced draught, or a thousand 
indicated horse-power more than any of her sisters. 
This is due to the fact that she has water-tube 
boilers. The additional power required with the 
newer ships naturally entailed more weight of 
machinery. The estimated weight of the Sharp- 
shooter’s machinery was at first 170 tons for 4500 
indicated horse-power, but it was found that in 
some of the later vessels 210 tons were required 
for 3500 indicated horse-power. In regard to this 
question, it may be pointed out that, roughly, the 
destroyer Havock—ship and machinery—is not 
very much heavier than the machinery of the tor- 
pedo gunboats, but the power developed is ap- 
proximately the same. There are, of course, 
reasons for this, many of them unavoidable, but 
some which need not exist. Without referring to 
these more explicitly, we may express a wish that 
a vessel of this class should be built and engined 
by contract, the contractor having as free a hand 
in the design of the machinery as was formerly 
usual in the case of torpedo-boats. 

The majority of these Sharpshooters have each 
four locomotive-type marine boilers, and these 
boilers, as stated, have never done the work that 
was expected from them. A first-class torpedo- 
boat’s machinery with one boiler will develop 1500 
indicated horse-power, whereas it takes four boilers 
of about the same size in a torpedo gunboat to get 
4000 indicated horse-power. Of course there is a 
great difference in the conditions of running. The 
air pressure for draught in a torpedo-boat is not 
restricted to the same extent as in the larger craft, 
and, above all, the torpedo-boat’s trials are run 
with the contractor’s own stokers, who are picked 
men, and highly skilled experts in their work. The 
ordinary navy stokers do the firing in the torpedo 
gunboat trials. It has, however, always been 
found impossible to get such high results with 
groups of boilers as with single boilers. The one 
boiler, one man system will always answer best 
where possible. We were able through the courtesy 
of the Sheerness Dockyard oflicials and the con- 


tractors to have an opportunity of being in the|P. 


stokehold through the greater part of one of the 
forced draught trials of the Speedy, and we have 
no hesitation in saying that with a moderate amount 
of practice—drill it might be called—considerably 
more power could have been got from the machi- 
nery of this vessel. In saying this it is but fair 
that we should bear testimony to the zeal of the 
navy stokers and the engine-room staff—perhaps 
more especially to an engineer officer, who showed 
the coolness and pluck characteristic of his class in 
a very trying moment. The Table in the next 
column gives the results of trials of ten of the most 
recent torpedo gunboats. 

The Speedy’s trial was run in a heavy sea—for 
trial purposes—otherwise a much higher speed 
would have been registered. 

Next to the Speedy it will be seen that the 
Renard got the highest result in power; and the 





Forced Draught Trials of Ten Torprdo Guntoats.* 
ome foc 5 dies — : 7 





| } Speed 
Name of Ship. Built at Engined by | sae in 
| * Knots, 
Jason .. .. «..| Barrow Parrow | 3552 19 
Jaseur .. an ve - j ae | 3711 19 
Niger .. Ke i ie | Pa | 3786 | 19.8 
Circe .. ae .. Sheerness Tern 3508 =| 194 
Matin... 3. ee s » | 8886 | 192 
Leda .. ake . a | as | 8597 18.3 
Hebe .. oe ae a Dockyard | 3566 19 
Onyx .. as . Birkenhead Laird | 3548 19 
Renard ae va o. ie | 3962 19.4 
Speedy ve «. Chiswick |Thornycroft | 4674 7 ‘ 





contractors for this vessel, Messrs. Laird, are to ke 
congratulated upon their success. We believe the 
power recorded for one half-hour was as much as 
4228. It may be noted that this trial was made 
without the tubes being fitted with the Admiralty 
ferrule, and that there were no leaky tubes. Orders 
have been given that the tubes shall now be 
ferruled, so it is not probable the ship will do the 
same power again. These boilers are of the loco- 
motive wet-bottom type, with two furnaces. In the 
case of the Hebe—the ship was built and engined 
at Sheerness Dockyard—the tubes were ferruled, 
and so something was taken from the steaming 
capacity of the boiler. Whether the Hebe would 
have done as well as the Renard without ferrules 
is a matter that has not been subjected to proof, 
but there is every reason to suppose she would. 

The Hebe, as already pointed out, is a dockyard 
ship throughout, the hull, engines, and fittings 
being all constructed at Sheerness. Whatever may 
be one’s views as to the policy of dockyard-built 
engines, there can be no question that the Hebe’s 
machinery is an excellent job, both in design and 
workmanship; furthermore, the general arrange- 
ment shows that the designer had a thorough grasp 
of what was required in the working of the vessel, 
and it is surprising how much space there is for 
moving about, considering the quantity of machinery 
that has to be packed between the engine-room 
bulkheads. The cylinders of the Hebe’s engines 
are the same sizes as those of other vessels of her 
class, namely, 22 in., 34 in., and 51 in. in diameter, 
the stroke being 21 in. The weight of engines and 
spare gear, within engine-room bulkheads, is between 
54 and 55 tons, the engines being of the ordinary 
inverted three-stage compound type. On entering 
the engine-room, one finds all auxiliaries placed 
together on a flat at the after part, so that there is 
good access all round the main engines. The 
arrangement undoubtedly lends itself to ease of 
working in a sea-way, and might be invaluable in 
case of damage or breakdown in action; at 
the same time it does not appear that more 
space is taken up in the ship. When one 
compares this comfortable arrangement in the 
Hebe with the plan followed with vessels of 
the Medea and Medusa type, one realises that. 
the naval engineer has made some gain during the 
last few years. The engines of the Hebe are very 
accessible in their own design—irrespective of their 
surroundings—the now general steei columns being 
used, but without. diagonal bracing fore and aft. 
In place of this, there is a horizontal cross-stay near 
the bottom. The. weigh shafts are at the back of 
the engines—that is, on the inside as they stand in 
the ship. There are four wet-bottcm locomotive 
boilers, having a total tube surface of 5518 square 
feet, and a total heating surface of 6163 square 
feet. There are two fireboxes to each boiler, 
with a water space between them. The total grate 
surface is 163 square foot. The propellers 
are each 8 ft. 3 in. in diameter by 9 ft. 4 in. 
itch. The total weight of the Hebe’s machinery, 
all told, is 210 tons, which, we believe, is below 
that of other vessels of the class. The boilers 
weigh 96 tons, and contain ahout 30 tons of water. 

The trials of the Hebe were commenced with a 
preliminary run on October 13, when the engines 
were worked up to 2700 indicated horse-power, 
and after having given everything a good grind in 
for about six hours, the ship returned to prepare 
for her natural-draught trial. This was carried out 
on October 17, and the forced-draught trial took 
place on October 24. The chief results obtained 
are given in the Table on the next page. 

The Hebe, though dockyard built and engined, 
was subjected to the same conditions of trial as the 
contract built or engined ships, and the engineer- 





* The engines of the three Barrow boats were illus- 
trated in ENGINEERING, vol. lv., page 132, and the Penn 
engines in vol. lv., page 280. 
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ing staff were determined that if possible the trials 
should go through without a hitch. The aim, 
therefore, was that the contract power, and no 
more, should be reached, so as not to run unneces- 
sary risks. It will be seen by the records how 
nearly those in charge of the machinery on the 
forced-draught trial were able to hit off the exact 
power required ; in fact, the series of trials with 
these vessels show one or two instances of this 
nature, the Circe, it will be seen, being only eight 
units over the required 3500. The Hebe having 
duly fulfilled her contract, it was determined to try 
her higher, and with this end in view the vessel was 
brought into the basin at Sheerness to open out, 
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Natural Forced 
a | Draught. Draught. 
Date oe oe --| October 17 October 24 
v forward ..| 7 ft. 10in. 7 ft, 10in, 
Draught of water {ate ce a ene 
Steam in bo‘lers « 144 Ib. 148.7 Ib. 
Air pressure .. aes ee] .77 in. 2.0 in. 
2 ae: a ee 
Vacuum... <- se oof 206 | Sha |. 960 | 27.9 
Revolutions .. na «.| 221.3 221.9 244.9 216 3 
H.| 46.8 48.8 69.9 | 61.5 
Mean pressures.. “s I} 27 20.7 24.2 | 25.0 
L.; 10.3 9.8 11.3 | #110 
H. 417.4 437.0 598.4 | 607.6 
Indicated horse-power I. | 441.2 443.6 | 578.2 | 590.9 
L.| 492.8 470.5 605.6 | 585.5 
Total indicated horse-j 1351.4 (1351.1 | 1782.2 '1784.0 
power... oe t 2702.5 3566.2 
Speed .. knots, 17.8 19 








and, above all, to fill her boilers with distilled 
water; as, for some reason which has hitherto 
baffled the philosophies of both engineer and 
chemist, Sheerness natural water is the most 
priming water that these islands produce. It isthe 
custom of all engineer contractors who are old 
stagers to bring down River Lea water by barge 
when trials are from Sheerness. Whether bargee 
fills up on the ebb in Northfleet Hope—as has been 
suggested —is not to the point. It is an undisputed 
fact that Sheerness water is not usable when 
highest results have to be obtained. 

Having been duly tuned up to concert pitch, the 
Hebe was sent out again on November 1, when the 
following result was obtained : 

Date ee 
Draught of water 
Steam in boilers . 


November 1, 1893 
Forward, 8 ft. 
Aft, 11 ft. 7 in. 
142 Ib. 








Air pressure we 3.7 in. 
Starboard.; Port. 
Vacuum “ 27.8 27.5 
Revolutions 252.2 250.1 
H. 62.4 66.6 
Mean pressures .. {1 26.4 27.3 
L. 12.8 12.1 
H, 635.5 668.6 
Indicated horse power.. {1 640.9 658.5 
L. 673.2 659.5 
Total - 1919.6 1986.6 
Total of starboard and port .. . 3936.2 
Maximum indicated horse-power .. 4214.7 


Perhaps the most instructive part of this latter 
trial is the great additional air pressure for draught 
required to give another 400 indicated horse-power. 
Ona the official trial, it will be seen, the air pressure 
was but 2 in., but on the later trial no less than a 
mean of 3.7 in. was required. The reason is 
instructive. The tubes of the Hebe’s boilers were, 
as already mentioned, fitted with the Admiralty 
ferrule. This, as our readers well know, is a 
device in which the joint of the tube end with the 
tubeplate is protected by a trumpet mouth, which 
projects out of the tube and turns back on the 
plate. As there is an air space between the tube- 
plate and the turned-over end of the ferrule, the 
latter naturally must get red-hot, at any rate whenthe 
boiler is forced to anyextent. However this may be, 
there is no doubt that ferrules of this type conduce 
to that very unpleasant boiler disease known as 
‘*bird’s-nesting.” A ‘‘bird’s nest,” it may be stated 
for the benefit of those who have not had experience 
in this direction, consists of a built-up obstruction 
of small particles of coke or coal. The first thing 
that happens is that a ring of these particles forms 
round the crown of the trumpet-mouthed ferrule. 
This annulus gradually grows inwards across until, 
in extreme cases, the ferrule mouth becomes 
entirely closed by a disc of coke-like substance. 
The mass does not grow up inside the tube, but 
simply extends across it, forming, not a lining, but 
a lid. In the case of the Hebe, after her extra 
forced-draught trial, in one boiler 10 per cent. of 
her tubes were, we believe, practically entirely 
closed. The bird’s nest is of so firm a texture that 








it may be removed bodily, and the various stages of 
formation are extremely interesting. Judging from 
examples of bird’s nests taken from the Hebe, we 
doubt very much if she could have continued run- 
ning at the power she did for much longer. That, 
however, is a matter of opinion, but the boilers 
were working with 6 in. air pressure at the finish. 
Of course bird’s-nesting is no new thing, it 
having been a matter with which torpedo-boat 
builders have long been acquainted. The forma- 
tion of the foundation ring of the nest in bell- 
mouthed ferruled boilers, is generally attributed 
to the fact that the ferrule gets red-hot, and it is a 
curious speculation how near the tubeplates and 
tube-ends of torpedo-boats’ boilers—on which bird’s 
nests have formed—may have arrived to that state. 
Doubtless a tubeplate cannot get red-hot when one 
side of it is in contact with water, but the question 
is, actually, how near is the water ? 

In regard to the Hebe’s trial, it should be stated 
that a bit of bad luck occurred in the second half- 
hour, when one of the fan-engine crankpins heated 
up, and necessitated stopping the fan and slacking 
out bearings. This rather spoilt the programme 
laid down, which was to get the maximum power 
whilst the tubes were clean. For the first half- 
hour this was done, but when the one fan was 
stopped the figures dropped back to 3774 indicated 
horse-power. In the third half-hour the fan was 
put right again, and 4012 indicated horse-power 
was reached. Of course the ship must stand by 
her mishaps—just as the Valkyrie had to put up 
with her torn spinnaker—but the fan engines of the 
Hebe are of more than ordinary proportions, and 
the crankpin journal is certainly of ample length. 

The Hebe, during her trials, was in charge of Com- 
mander A. Douglas, of the Dockyard Reserve, Mr. 
W. W. Chilcott, R.N., chief engineer of the dock- 
yard, being in charge of the machinery, assisted by 
Mr. A. R. Pattison, the second engineer at Sheer- 
ness. 

The trials of the Speedy possess even more 
interest than those of the Hebe, as in this vessel 
the attempt has been first made, on any considerable 
scale, to introduce the water-tube boiler into the 
Navy. Considering the vast amount of anxiety and 
labour that has fallen on the engineering branch of 
the Navy during the last few years—to say nothing 
of the danger to life and property—one can hardly 
help wondering why the authorities did not earlier 
have recourse to so very promising a way out of 
their difficulties. Rash haste in adopting new ideas 
has, however, never been a besetting sin at White- 
hall ; probably we are not sufficiently thankful we 
have a steam navy at all. Movement is, however, 
now being made, and the destroyers are largely 
fitted with water-tube boilers, whilst, as already 
announced by Mr. White at Cardiff, two other 
vessels are to have respectively Belleville and 
Du Temple boilers. Probably the success of the 
Speedy’s trials will lead to the tide setting still 
more strongly this way, so that in the course of four 
or five years we may reach the position occupied 
by the French at the present time. 

We fully described the Speedy at the time of her 
launch at Chiswick,* so that we need not repeat the 
general particulars here. She is like the other ships 
of her class in all main features ; her boilers, and 
those details governed by them, constituting the 
only difference. There are eight of these water- 
tube boilers, each having 1840 square feet of 
heating surface and 254 square feet of grate area. 
The tubes are of steel, and are from 1} in. to 
1} in. in diameter, the largest being nearest the 
fire. The eight boilers of the Speedy probably 
weigh about 20 tons less than the four boilers 
of each of the other ships, water and fittings in- 
cluded, and yet the Speedy gave steam for 700 indi- 
cated} horse-power more than the best of the other 
ships, whilst it was over 1000 indicated horse- 
power more than the lowest, and that with an un- 
organised staff working on a new system. Onthe 
other hand, the Speedy’s engines are naturally 
heavier than those of the other ships. We have 
suid the Hebe’s engines, with spare gear, weigh 
about 54 to 55 tons; whilst the corresponding 
figures for the Speedy would be from 72 to 73 tons. 

The records of the two official trials of the 
Speedy are given in the next column. 

The forced draught trial was run on a day when 
it was blowing hard from the N.E., and Captain 
Douglas, who took charge of the ship, very wisely 
determined not to go out into deep water beyond 





* See ENGINEERING, vol. lv., pages 709, 872, and 881, 











611 
Trials of H.M.S. ‘‘ Speedy.” 
ae Natural Forced 
Draught. Draught. 
Date of trial --| October 3 November 7 
Duration of trial 8 hours 3 hours 
Draught forward | 7 ft. 9 in 7 ft. bin. 
ee Me ce Vice Lo ae ae "i. ea 
Steam in boilers Wate 188.5 Ib. 193.6 Ib, 
Air pressure és 57 in. 1.7 in. 
Ss. P. s. P. 
Revolutions per minute --| ©2097 | 203.2 247 243 
Ey an ae 27.1) 7h 27 
fH.) 615 57.7 75.6 76.9 
Mean effective pressure { I. 26.3 26 33.4 32.5 
lc 12.1 10.4 15.6 14.4 
{ H 521.7 | 472.6 748.5 759.2 
Iudicated horse-power.. + I. | 532.9 509 6 795.1 762.7 
le | 550.6 | 5586] 846.7 762.5 
Total indicated horse-power..| 1605.2 | 1440.8 | 2390.3 | 2284.4 
Ditto port and starboard. 3046 4674.7 
Speed in knots .. . | 18.5 20 





the Goodwins. The run was, therefore, made 
amongst the shoals off the North Kentish coast, 
running from the Nore down to the North Fore- 
land, through the Black Deep and Edinburgh 
Channel. As it was, the sea was rougher than 
beseems trial trip conditions, although nothing to 
seriously test the true seaworthiness of the ship’s 
design. The shallow water in which the run was 
made naturally combined with the rough weather 
to detract from the speed of the vessel, and not 
only that, but reduced the indicated horse-power 
also, for engines can never get away so well when 
the screws are near the bottom. At one part of the 
run—near the West Oaze, where there is about ten 
fathoms—the Speedy brought up a wave that we 
estimated to be 2 ft. to 2 ft. 6 in. higher than the 
deck, the crest being about 15 ft. to 20 ft. astern, 
which shows that the wave was pretty steep and 
must have been absorbing an enormous amount 
of power. We are glad to hear that the 
Admiralty have decided to run a series of progres- 
sive trials with this vessel. They will be remark- 
ably interesting, and we have little doubt that 
when the stokers have had more training a 
speed of 21 knots will be got in deep water and fine 
weather. During the forced-draught trial, the 
boilers worked better even than on the natural 
draught trial. During the latter, one of the boilers 
got filled up so that the port engines had to be 
eased for a time, but the mishap is one that 
would not be likely to occur with a trained engine- 
room staff, and with not too many people to give 
orders or turn valves, One thing is certain, that 
these boilers please the stokers, who appear to ap- 
preciate the absence of danger and anxiety ; and 
they also say they find the work of firing much 
lighter than with the more ordinary types of 
boiler. The water level in the boilers was con- 
stant, and there was no unusual fluctuation in 
steam pressure, two troubles characteristic of some 
types of water-tube boiler; in fact, throughout the 
trials the boilers of the Speedy were an undoubted 
success. 





TECHNICAL EDUCATION. 

Tue address of Mr. W. H. White, C.B., F.R.S, 
at the annual meeting of the Sheffield Technical 
School, raises again the question of the comparative 
advantages of the old English system and of the 
Continental systems of training engineers and factory 
managers. There is, perhaps, no more conspicuous 
example of the value of a sound technical education 
than Mr. White himself, but the advantage of a 
scientific training in the case of designers and chiefs 
of departments is now fully recognised, and, 
indeed, a word of caution seems needed as to what 
technical education can and cannot do. At the 
present moment there appears to be a danger of it 
becoming a mere fad. Technical institutions and 
classes are being organised over the whole country, 
often, we fear, with less judgment than might ke 
desired. With the exception of such work as plumb- 
ing, and possibly two or three other trades, the 
possession of an elementary scientific training will 
not improve the work turned out by the average 
workman. A knowledge of the parallelogram of 
forces will not, for instance, make a man a better 
fitter, nor enable a machinist to turn or plane a 
casting more accurately. Nevertheless, as scholar- 
ships are in many cases provided, by which a clever 
young workman can obtain an adequate scientific 
training at the larger institutions, these elementary 
technical classes are, on the whole, advantageous. In 
short, thescholarshipsystem provides a way by means 
of which any youth of the artisan class of good abilities 
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may acquire a sound technical training, fitting him, 
when combined with an adequate knowledge of 
workshop methods, and of the materials of construc- 
tion, for the post of foreman, under-manager or 
manager of works, or to take charge of a drawing 
office. As for the vast majority who are without 
exceptional ability, it is doubtful whether such a 
smattering of scientific knowledge as they acquire at 
the ordinary evening classes does not do them as 
much harm as good. A _ half-educated individual 
is very likely to think he ‘‘ knows it all,” and is 
thus led to illustrate anew the truth of Pope’s 
adage, ‘‘ A little learning is a dangerous thing.” 
Experience shows that, to be really useful to a 
man in a responsible position, a thorough training 
is necessiry. In many technical schools atten- 
tion seems to be concentrated too much on the 
mathematical side of engineering, without sufti- 
ciently insisting on the precautions necessary in 
carrying out a design, to insure that the assump- 
tions necessarily made in the mathematical treat- 
ment shall agree reasonably well with the condi- 
tions actually obtaining in practice. The result of 
this is such failures as those of the bridge over the 


Morawa in Servia (ENGINEERING, vol. lv., page | 
134), or that over the Cannich in Scotland (ENcr- | 


NEERING, vol. liv., page 329). In both these cases 
the nominal stresses on the material were well within 
reasonable limits, but errors were made in working 
out the designs which should be impossible to a 
properly trained engineer. 

Our view as to the great importance of the 
thorough training of a few men, as opposed to a 
general and incomplete training of a larger number, 
seems to be borne out by some facts mentioned at 
the recent meeting of the Society of Chemical 
Industry at Manchester. For years it has been 
the practice at our chemical works to employ imper- 
fectly trained chemists, manufacturers, if anything, 
fighting shy of those who had as students showed 
signs of originality. In Germany the opposite 
policy was puraued, with only too successful results 
so far as the British chemical trade was concerned. 
Within the last few years, however, our own works 
have begun to appreciate the folly of the former 
policy, with the result that last year, though the 
tonnage of our chemical exports had diminished, 
their value had been enormously increased. 

Another question which arises in this connection 
is as to how a lad should commence his engineering 
training. In the case of a lad of the artisan class 
who wishes to become an engineer, as opposed to a 
mere mechanic, there is usually no option. He 
must attend the works during the day, and evening 
classes at night, putting a strain on his constitution 
which it may prove unable to stand. If, however, 
the eight-hours system becomes general, there will 
be less difficulty in his doing so, as he will be 
able to get a fair amount of sleep at that period of 
life when it is most essential, and will not have to 
turn out at half-past five in the morning, and, break- 
fastless, trudge down to a cold and draughty shop, 
after having worked at his books to a late hour on the 
previous night. Many employers, it it true, in the 
past have had the good feeling to allow promising 
lads trying for Whitworth or other scholarships to 
come in after breakfast, but in such cases the fore- 
man naturally does not put these youths on the 
best work, and other employers are less conside- 
rate, and, indeed, can hardly be blamed, as privileges 
of this kind must be bad for the discipline of the 
shop. Mr. White, we observe, isa strong advocate 
of the workshop and theoretical training being 
carried on together, and his opinion will necessarily 
have much weight attached to it. Probably in the 
earlier stages of a youth’s training this system is 
the best, and is provided for by the evening classes, 
but, as already mentioned, it entails a severe phy- 
sical strain, to which many parents would object to 
expose their sons. The question then remains as 
to whether the lad should be sent into the work- 
shops first, and to college afterwards, or vice versd. 
Both systems have their advantages and disadvan- 
tages. Ifa lad completes an engineering course at 
one of the technical schools, and then goes into a 
shop, he is likely to create a bad impression by 
bumptiousness, and in certain cases may take a 
disgust to the manual work involved, though, if 
really worth anything, he will go through with it. It 
must be admitted, too, that students may pass with 
credit through college, and fail afterwards as engi- 
neers, from a lack of that common sense which, as 
applied to construction, is said to constitute the 
whole art of the engineer. Instances could easily 
be provided of distinguished mathematicians failing 





in this way. With such it is of small importance 
whether the college or the shop training comes 
first, as they are bound to be failures any way. 
With others, however, the plan of making the 
college training precede the workshop has the 
advantage of continuity—to our mind a very great 
one. Otherwise a youth spends some five years, 
say, in the shops, then goes toa college for two 
years, and at the end of that time finds that he has 
lost touch with the workshop, finds difficulty in 
getting work, and finally takes up the profession of 
teaching, or some similar occupation, and ceases to 
be an engineer. It has been proposed to found 
continuation scholarships for such cases, which 
would be held subject to the scholar engaging in 
practical work. This plan, if carried out, would 
do away with the objection to the workshop course 
coming first, as it would give the holder time to 
make a new niche for himself in the practice of 
engineering. As Mr. White points out, the posses- 
sion of workshop experience certainly enables a 
student to make better use of a good technical 
course than he otherwise could. He states that 
his experience as professor at the Royal School 
of Naval Architecture was decidedly favourable 
to the students having had a previous work- 
shop training. At this school, in addition to 
students from the dockyards, there were many 
from abroad, who, although well trained in 
mathematics and physics, were totally ignorant 
of workshop practice, and proved, accordingly, 
to benefit less than the others from the course 
of instruction. 





THE YARROW WATER-TUBE BOILER. 

On Wednesday last a short trial was made at the 
works of Messrs. Yarrow and Co., with a boiler of 
the Yarrow water-tube type. This, as our readers 
are aware, consists of two lower wing chambers and 
a cylinder above, each of the former being con- 
nected to the latter by a number of straight tubes, 
which supply the heating surface of the boiler. In 
cross-section the boiler is, therefore, triangular, the 
base being formed by the grate bars, there being, 
of course, an ashpit below. The whole is inclosed 
in a smoke-jacket of sheet iron, surmounted by an 
uptake and chimney. The Yarrow boiler differs 
from some other steam generators of a somewhat 
similar type in the fact that the whole boiler is 
inclosed by the smoke-jacket ; there being now— 
although there were originally—no pipes outside 
for water to flow down in order to promote cir- 
culation. It will be understood that each of the 
two groups of tubes, connecting the wing and the 
top cylinder, consists of several rows. The inside 
row of each group will, therefore, be directly ex- 
posed to the radiant heat of the furnace, whilst the 
other rows will be heated by the circulation of gases 
amongst them. On page79 of our fifty-first volume 
will be found illustrations of the Yarrow boiler 
as originally designed. This arrangement com- 
prises two special down-flow pipes for circulation. 
These were thought to be necessary at the time, 
but practical experience has shown them to be 
redundant. 

It will be obvious that the inner rows of tubes 
will be the hottest, whilst the outer rows will be 
coldest. It should be further noted that the whole 
of the tubes are what is known as ‘‘ drowned ”— 
that is to say, the water-level in the upper cylinder 
is carried higher than the top orifices of the tubes 
where they are expanded into the top cylinder. It 
is hardly necessary for us to point out that a water- 
tube boiler, to work successfully, must have adequate 
circulation, and it would appear that this is secured 
in the Yarrow boiler by reason of the higher 
temperature imparted to the inner rows of tubes. 
Thus we may imagine these inner rows to be filled 
with a mixture of steam and water, whilst the outer 
rows will contain solid water. It will be evident 
that the mixture of steam and water in the inner 
rows Will be lighter than the solid water at the back. 
There would, therefore, be ascending currents in 
the inner rows (next to the fire), and a descending 
flow in the outer rows. How nearly these actual 
conditions are reached in practice, it is not possible 
to say, but from the experiment we are about to 
describe—and from the fact that the boiler answers 
well in practice—it would seem that the circulation 
is sufficient. We have not yet dealt with the con- 
ditions of the intermediate rows. Those adjacent 
to the inner and outer rows would partake, more 
or less, of the nature of their neighbours, but in 
the centre row, or rather that row where the tem- 








perature of the gases is midway between the tem- 
peratures of the inner and outer rows, there might 
be supposed to be an equilibrium, or static con- 
dition, so that the circulation would be destroyed. 
Supposing that such a condition were reached, 
what would be the result ? The water in these tubes, 
being stationary, would have more time to take up 
heat, and would thus be evaporated, so that a large 
part would be turned to steam, and an ascending cur- 
rent would be set up. It would, therefore, seem 
that the water must pass, in the cooler rows, 
downwards so quickly as not to be changed to 
steam to any large extent, or else it must become 
evaporated in sufficient quantity to be more than 
balanced by the descending water in the still cooler 
rows. Probably some steam is generated in all 
rows when a boiler is being forced in the manner 
we witnessed last Wednesday. Possibly, also, 
some rows may be subjected to a pulsating, or 
reciprocating flow, sometimes upwards and some- 
times downwards, as changes take place in the fire 
or from other local causes. It is further possible that 
there may be a downward flow of water in some of 
the pipes, whilst the bubbles of steam struggle 
upwards against the water current. 

These points, however, are largely matters of 
speculation, but the fact remains—whatever may 
be the philosophy of the apparatus—that there is a 
circulation of water in all these tubes, for we know 
that without circulation such a boiler could not 
work for any considerable space of time. The 
boiler which we saw at work—which is one 
of the group of eight to be placed in the new 
torpedo-boat destroyer Hornet, now under con- 
struction at Poplar—has copper tubes 1 in. in dia- 
meter, and the effect of lack of circulation for any 
considerable time may well be imagined upon any 
tubes subject to a considerable degree of heat. So 
long as there is an upward current in some tubes, 
there must be a corresponding downward current 
in others, and a downward current means a water- 
protected tube. The brisker the evaporation, the 
more rapid the circulation, may be taken as an 
axiom. From the foregoing it will be seen that 
good fresh water is required for feeding this boiler, 
but that may be taken as applying to all advanced 
boiler practice in the present day, whether the 
boiler be of the ‘‘ shell” or water-tube type. 

The fact that the tubes are straight may be 
looked on as a disadvantage, and, indeed, a priori 
—or, as some persons say, ‘‘ theoretically ”—it is 
a disadvantage. Expansion and contraction of the 
tubes, due to difference in temperature between 
individual tubes, exists. The conditions, however, 
would appear not to be such that the whole struc- 
ture cannot accommodate itself to them without 
damage. There are, however, some advan- 
tages attending the use of straight tubes. In the 
arrangement adopted by Mr. Yarrow, the wing 
chambers are made in two parts, being joined 
longitudinally by bolts and nuts passing through 
flanges. In cross-section the wing chambers are 
approximately semi-cylindrical, the flat part being 
upwards, in a plane which makes them more 
conveniently placed for getting the tubes normal 
to the flat part (or tubeplate), and at the proper 
angle for reaching the top cylinder. Now if the 
bottom part of either of the wing chambers 
be removed, the tube ends are exposed, and offer 
facilities for cleaning, &c., on the inside. The 
upper cylinder is also made in two parts and 
joined by bolts through flanges, so that the top 
ends of the tubes-can also be exposed. The diffi- 
culty in making a steam-tight joint of such a size 
must not be overlooked. 

The boiler tried on Wednesday last was fitted up 
in the yard, a feed pump being attached. The 
steam as generated was blown off, the outlet being 
controlled by a stop-valve. The boiler and water 
were quite cold. At 2.20 p.m. a match was put 
to the fire. About 5 minutes after lighting up the 
wing chambers were quite warm, top and bottom, 
on the outside; the lower part of the upper cylinder 
being, perhaps, a trifle hotter. The steam space 
in the upper cylinder was quite cold. At 2.30 
the guage needle had come away from the pin to 
the extent equal to about 5 lb. pressure. At 2.32 
the first coal was put on since lighting. At 2.33— 
thirteen minutes after lighting—the steam gauge 
registered 25 lb. pressure ; at 2.36 there was 60 lb. 
pressure; at 2.38, 80 lb; and at 2.40, 100 lb. 
The steam blast in the chimney was then turned 
on. The pressure then rapidly increased, until at 
22 minutes 20 seconds after lighting up, the working 
pressure of 180 1b. was reached. The stop valve 
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was now opened and the steam allowed to escape. 
Coaling was continued at intervals of 2} to 3 
minutes, and the steam was maintained steadily at 
about 180 1b. for half an hour. The gauge for 
— registered an equivalent of from 3 in. to 
34 in. 

The pressure having been maintained for half an 
hour at 180 lb., it was proposed that the fire should 
be suddenly withdrawn. This was commenced to 
be done at 3.12, the grate being almost clear at 
3.18 p.m. The fire-door was left open, and a good 
opportunity was given of examining the inside of 
the boiler. The result was most satisfactory, 
there being not the sign of a leak at any part. 

The stop valve was closed when the fire was 
drawn, and pressure naturally fell, the fire-door 
being kept open. At 3.22 it was a little under 
150 Ib. ; at 3.27, 120 Ib. ; and at 3.50, when our 
last observation was made, the pressure had fallen 
to 70 Ib. 

The weight of this boiler, with water and all 
fittings, is 5tons 7 cwt., and the makers have 
found, by previous tests, that it will evaporate 
12,500 lb. of water per hour. With 16 lb. of water 
per indicated horse-power per hour, which Mr. 
Yarrow takes as ordinary torpedo-boat practice,* 
the power obtained by means of such a boiler would 
be 781 indicated horse-power. The heating surface 
is 1027 ft., and the bar surface 20.6 square feet. 
The bars are 6 ft. 6 in. long. In the sister destroyer 
to the Hornet (the Havock) there are two loco- 
motive boilers, the weight of which, with water 
and fittings, is 54 tons, and the Havock’s machinery 
developed 3400 indicated horse-power on_trial.t 
The Hornet’s eight water-tube boilers will weigh 
with water and fittings, 43 tons. 








THE ATTENDANCE AT THE 
COLUMBIAN EXPOSITION. 

THE complete record of attendance at the World’s 
Columbian Exposition is now available, and a glance 
at the figures clearly shows that in spite of all the 
fates that combined against the World’s Fair, the 
results are as satisfactory as they are astonish- 
ing. The steady improvement will be seen at 
a glance from the annexed diagram which we have 
specially prepared from official returns. The lines 
show the attendance on each successive day, the 
heavy line indicating the total and the thin line 
the number of paying visitors, including children. 
The difference between the two represents the 
number of free admissions, exhibit attendants, &c. 
The number present on the opening day was 137,557, 
but following this there was a drop to 19,524. From 
this point there was a steady increase, and by the 
30th of the month the state of affairs induced 
about 140,000 to attend. Meanwhile the number 
of free admissions was increasing, and had advanced 
from 8000 to over 20,000 daily, indicating a 
temporary abuse of passes that was checked. 
But it was not really until the middle of June that 
the reports which went forth from Chicago justified 
a visit with full expectation of finding the great 
World’s Fair in a state worthy of that city. It is 
interesting to note from our diagram that, although 
there were fluctuations from this point, the general 
trend was upwards. Even the fluctuations indicate 
some regularity. There was a steady rise usually 
from the Monday until Friday, which showed a drop 
as a prelude to the largely augmented total of 
Searle. followed by a collapse on Sunday. The 
Fourth of July breaks the line in a pronounced way, 
the total mounting to 330,542 ; but the most remark- 
able total is that of Chicago Day, when 761,942 
passed the turnstiles ; and of this number 683,742 
were paying adults, and 33,139 children, so that 
only 45,061 were admitted free, the money taken 
being on this day not far short of 75,0001. This 
total is far before the highest hitherto reached 
at any Exhibition. The best day at the great Paris 
Exposition of 1889 was little more than half— 
397,000 ; while at the Philadelphia Centennial Cele- 
bration Exhibition the total was just under 275,000. 
In the London show of 1862 we were satisfied with 
62,000 for a day record. Moreover, Chicago did 
not exhaust the resources in one day, for they 
made about a week of it. On each of the two 
following days the total was about 350,000, and on 
the Thursday 315,000. The total for Chicago 


* The evaporation of the Havock’s boilers was, Mr. 
Yarrow informs us, 7 lb. of water per pound of coal 


burnt, the coal per indicated horse-power per hour being 
about 24 lb. 
+ For trial of the Havock, see page 545 ante. 





week closely approximated 2} millions. The sum 
taken as entrance fees was about 410,000/. It is in- 
teresting to note that the paid admissions exceeded 
100,000 on 92 days, and that the number was over 
200,000 on 24 days—once in July, once in August, 
four times in September, and eighteen times in 
October ; while 300,000 was exceeded on four occa- 
sions—on the first three days of Chicago week, 
October 9, 10, and 11, and on Thursday, the 19th 
of the same month. 

The steady improvement may be indicated in a 
short Table, which shows that the daily average 
increased from 54,714 in May and 119,271 in June, 
to 264,849 in October, which was the best month of 
the half year. Towards the close, indeed, there was, 





as is usually the case, quite a rush of visitors, public 
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in which the total is exceeded is that of the Paris 
Exposition of 1889. It must, however, be remem- 
bered that that Exhibition was open for two days 
longer, and that on Sunday the visitors were 
usually as numerous, if not more so, than on ordi- 
nary week-days. The difference of 620,000 is, 
therefore, far more than accounted for by these cir- 
cumstances. Instead of the closing day at Chicago 
being marked by rejoicing, a special programme, 
and the great enthusiasm characteristic of such occa- 
sions, there was sorrow and an idle day owing to the 
great calamity that ended the useful career of one 
of the most vigorous projectors of the Exposition— 
Mayor Harrison. Another, and probably a more 
important consideration, is that the visitors to the 
Paris Exhibition paid nominally only a franc each, 
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appreciation of the great merits of the Exposition 
having grown with the lapse of time. 
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May .. ..| 1,050,037 | 1,531,984 | 54,714 
June... ..  .. «| 2,675,118 | 3,577,834 | 119,271 
July .. 3... ~~ es| 2,760,263 | 3,977,502 | 132,583 
August - «| 8,515,403 | 4,687,708 | 151,216 
September . ee --| 4,659,871 5,808,942 | 193,631 
October -. «. «| 6,816,435 | 7,945,430 | 264,849 





Total .. «- -+| 21,477,212 | 27,529,400} 153,800 





It would not be of much use to speculate on 
what might have been. For instance, one could 
almost assume that, had the Exhibition been 
free from difficulties, the attendance in the first 
three months would have more closely approxi- 
mated that of the latter three months, and that 
the aggregate might have been 36.millions ; or, 
again, had the attendance throughout been as large 
as that during October, the total might have been 
47 or 48 millions. It was on the assumption that 
all would be ready, and that the enthusiasm of 
October would have commenced in May, that the 
sanguine estimate of 40 million visitors was based. 
The aggregate recorded is eminently satisfactory, 
and the average daily total—153,800—is very high, 
especially as it includes the Sundays, when, as we 
have shown on the diagram, the attendance was 
very smal]. Curiously enough, too, the percentage 
of children on Sunday was very low. Perhaps 
the measure of success, in the aggregate, is more 
appreciable when comparison is made with the 





record of some other Exhibitions, and the only case 
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1954 Asterisks on Datum Line indicate I day of each month. 


Sundays on which Excposition was closed. 


and 2 francs in the evening. But practically the 
entrance did not cost on an average more than 5d. 


~|in the daytime, or 10d. in the evening ; for owing 


to the lottery system adopted, and the great supply 
of tickets, they were sold by the people for a 
very small amount, dropping on one occasion as low 
as 2$d. An enormous attendance was thus assured. 
At Chicago, on the other hand, each of the 20} 
millions of adult paying visitors had to pay 
50 cents or 2s., while the 14 million children 
paid 25 cents. The only concession made 
was that during the week ending October 21, 
when the Chicago school-children were given 
a holiday, the charge for admission for ‘‘ all children 
under eighteen years of age” was reduced to 
10 cents. As might be supposed, the attendance 
of children was during these days unusually large, 
the record for the week being 316,066. The 
weekly average for children was 90,000. The 
following Table gives the attendance at some of the 
leading International Exhibitions as compared with 
that at Chicago : 


Paris, 1855... aoe nas om 5,162,000 
London, 1862... < HS aa 6,250,600 

aris, 1867... a 10,200,000 
Philadelphia, 1876 ... sat aia 9,911,000 
Paris, 1876... B9 .. over 16,000,000 

» 188 aa dad va ed 28,149,353 
Chicago, 1893... < 27,529,400 


But, as we have incidentally pointed out, the 
number of concessions to visitors was few in the 
case of Chicago, so that the money actually paid 
for admittance was probably three times greater 
than that at Paris. At Chicago 20} million adults 
each paid 50 cents, representing 2,314,924/. ; 14 
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million of children each paid 25 cents, totalling 
69,6811.; while the 316,066 children who attended 
during the week ending October 21 only paid 
10 cents each, equal to 6585/., so that the three 
sums combined show the entrance receipts to have 
been 2,391,190. Of course this does not by any 
means represent the totalincome. Added to this 
sum is the value of the concessions, which are 
estimated at over 800,000/., as compared with 


about 160,000/. at Paris in 1889. The total receipts | 


are put at present at 5? millions, while the ex- 


penditure to October 31 is put at nearly 6} mil- | 


lions. The Exhibition is still kept open for the 
admission of visitors, and many availed themselves 
of the privilege for a few days, but now Jackson 
Park is almost deserted, save for exhibitors and 
workmen clearing away. 
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Rural Hygiene. By G. V. Poors, M.D., F.R.C.P. Lon- 

don and New York: Longmans, Green, and Co. 1893, 
Tu1s is a volume of very readable essays, several of 
which have already been printed, but which are now 
published asa whole in book form. They are written 
from the medical point of view, as would be ex- 
pected from the author, and the key to the subject- 
matter of the book, and of the author’s views upon 
it, is to be found on the first page, where he 
explains that ‘‘the title ‘ Rural Hygiene’ has been 
chosen because it is only in places having a rural 
or semi-rural character that it is possible to be 
guided by scientific principles in our measures for 
the preservation of health and the prevention of 
disease. In cities the hygienic arrangements are 








the products of expediency rather than principle, | 


and are not unfrequently carried out in defiance of 
the teachings of pure science. Overcrowding is 
encouraged, and rivers or other sources of water 
are recklessly fouled, because such conditions are, 
or are supposed to be, ‘good for trade.’ Our 
municipal governors, who are mainly selected from 
the trading classes, and the majority of whom 
have had no scientific training of any kind, are 
rarely capable of looking beyond the question of 
immediate profit, which to them seems. all- 
important, The hygienic measures of 
cities have, for the most part, been hastily 
adopted in order to escape the dangers which are 
inseparable from an undue concentration of popula- 
tion. They may be compared to the herculean 
method which was practised upon the stables of 
King Augeas; and although we may admire the 
prowess of Hercules, we can feel nothing but con- 
tempt for Augeas, who would have been happier 
and richer had he kept his oxen in a rational way.” 
It will be seen that the author has but little sym- 
pathy with the “ sanitary engineer,” and he makes 
it clear that he rather views him as the man who 
has made modern overcrowding possible by render- 
ing it possible for water to be delivered to the tops 
of the loftiest buildings, and the refuse removed— 
all by means of pipes. Ina fine vein of sarcasm he 
tells us: ‘‘ This is indeed a civilising and wonderful 
age. Let us build a temple, and place in it a steam 
engine, an iron water-pipe, and an hydraulic lift.” 
He looks, indeed, to our modern methods of 
communication as a means by which dangerous 
crowding of the population may be averted, and 
considers that sanitation is a matter that concerns the 
agriculturist, chemist, and biologist, and not the engi- 
neer atall. He overlooks, however, in his excellent 
book the grave danger that always exists whenever 
the welfare of the community is at the mercy of 
one or two careless individuals. The system that 
he advocates with much ability consists of the well- 
known method of treating excremental matter with 
fresh dry earth, and daily removing it to the 
ground ; but this plan, though thoroughly success- 
ful when adopted by the owners of private country 
villas, who have servants, and who are capable of 
taking the trouble to see that such matters are 
regularly attended to, is nevertheless troublesome 
in practice as soon as the community exceeds the 
limits of a village. Practically, as is well known, 
privies and cesspits are adopted in its place by the 
average villager as being less troublesome, and very 
soon the business instincts that are inherent in the 
minds of a nation of shopkeepers bring about over- 
crowding, and it is necessary to have some re- 
sponsible authority who can attend to sanitary 
matters. There are in these circumstances practi- 
cally but two systems available, either some form 
of a pail system, or one involving water carriage ; 


and whatever may be the advantages accruing 
from the former, yet the difficulties of main- 
taining proper supervision, and of preventing an 
insufferable nuisance, become so great, even in 
towns of small siz2, that water carriage has to be 
adopted, even though it is everywhere recognised 
that sewage ought to go back at once to the land. 
Water carriage is far from being a perfect system, 
and the waste of useful manurial matter is to be 
regretted, and should be prevented wherever pos- 
sible. Such waste is one of the cheques that has had 
| to be given, so far, for the immunity from epidemics, 
‘and for the diminished death-rate that has attended 
‘the use of the system in large towns. Some 
| cases—of which the author very justly complains— 
| show that it can be abused, for in isolated districts 
and in hamlets such a system is quite out of place ; 
but against this must be set the grave dangers that 
|can exist in the system advocated by the author, 
| where earth should happen to be used over and 
{over again in different dwellings in the way men- 
tioned on page 216 of his book. 

| Throughout the work valuable matter is to be 
|found that should prove of the utmost value to 
| those residing in rural districts, and much of it is 
| given from the author’s own experience. He has a 
;number of suggestions also as to the course that 
should be adopted in London, which are excellent 
|except for the fact that they clash with vested 
| interests. 


| 
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NOTES. 
New SMoKELEss PowpeEr. 

‘* PLASTOMENITE”’ is the name given to a new kind 
of smokeless powder invented by a German, Herr 
W. Giittler. The solution is poured into forms, 
where it becomes a fairly hard substance, capable 
of being pressed, rolled, &c. The substance can be 
coloured at will, and is, like celluloid, serviceable 
for numerous purposes. Plastomenite is used for 
blasting powder, powder for cannons and rifles, 
signalrockets, &c. The greatest advantage claimed 
for it is complete durability, whilst all other smoke- 
less powders, manufactured by the means of ether 
and nitro-glycerine, invariably deteriorate. The 
combustion of plastomenite is also, it is claimed, 
so well balanced that it leaves no residue in barrel 
or cartridge, although the striking velocity of the 
projectile is unusually great. The initial velocity 
from a 6$-mm. calibre is 715 m., with a gas pres- 
sure of considerably below 3000 atmospheres. It 
is said that neither cold nor hot weather has any 
effect upon the plastomenite cartridges, whereas 
all powders containing nitro-glycerine suffer from 
changes in the temperature. Hitherto plasto- 
menite has principally been manufactured for sport- 
ing purposes, but its good qualities have attracted 
the attention of the German military authorities, 
and it will now be extensively tested in the army. 


THE Brown SEGMENTAL WIRE GuN. 

Several attempts have been made in the United 
States to construct satisfactory wire guns, but up 
till recently the guns produced have not proved 
very successful. A new gun, known as the 
Brown segmental wire gun, has, however, been 
recently tested, in which more careful study has 
been given to the problem than in former guns. 
Mr. Longridge’s principle of obtaining the circum- 
ferential and longitudinal strengths by separate 
elements has been adopted, though in detail 
the construction of the gun is very different. Mr. 
Longridge advocated the use of # heavy outer 
jacket of cast iron as a means of getting longitudinal 
strength. The Brown gun hasalso an outer jacket, 








but this is of steel, and extends from the breech- 
block to the trunnion ring. The trunnion ring is 
a sliding fit only on the body of the gun, and 
hence the whole of the pressure on the breech- 
block must pass through the outer jacket, and not 
through the body of the gun. The necessary re- 
sistance against bending is obtained by winding 
the wire on astout steel core. This core has, how- 
ever, no circumferential strength, as it is built up 
like a barrel out of anumber of staves. A thin liner 
is, however, fitted inside it to take the rifling. Owing 
tothisstave construction, crucible steel having a very 
high elastic limit van be conveniently employed, 
as the large masses necessary for the formation of a 
tube of a single piece in the ordinary system of con- 
struction are not required. A high elastic limit, or 
rather a high elastic range, is a great advantage in 
the inner tube of a gun, as the range of stress is 
greatest in this tube, which is accordingly the 
most severely tried. The wire is wound on the 
staves tube under such a tension that the staves are 
always in compression, even under the highest 
powder pressures used. Hence there is never any 
tendency for them to separate from each other, and 
the thinner liner can possibly be dispensed with. 
This liner, it should be added, is only put in place 
after the rest of the gun is finished. The stave 
core is then bored out, and the liner inserted by 
hydraulic pressure. Hence the initial compression 
in this liner is not as high as in the staves, and a 
material with a smaller elastic range can be used. 


A Monster Execrric Locomotive. 

An electric locomotive of 1000 horse-power is 
now being constructed in America to the designs 
of Messrs. Sprague, Duncan, and Hutchinson, and 
is described in a recent issue of the New York 
Electrical Engineer. The engine is intended for 
switching purposes and slow speed freight traflic. 
It is carried on a steel frame supported by eight 
coupled wheels, each 56 in. in diameter. Each 
axle carries the armature of a 250 horse-power 
motor, whilst the field magnets are supported 
by the axle-boxes. The armatures in question 
are 31 in. in diameter, and have 237 coils. They 
are compound wound, and are designed to take 
a current of 250 ampéres at 800 volts, their 
normal speed being 225 revolutions per minute. 
The four motors, when working at their maximum 
power, are expected to exert an effective pull 
of 30,000 lb. on the drawbar, and hence the 
engine will be able to start a very heavy train. 
The connections to the motors are made through a 
contact cylinder, which permits them to be arranged 
either all in parallel, all in series, or partly in series 
and partly in parallel. In changing over from one 
arrangement of contacts to another, resistances 
are first thrown in, the change is then made, 
and the resistance finally switched out again. 
This contact cylinder being of large dimensions, is 
operated by air pressure, though hand gear is also 
fitted. The air is taken from the brake tanks, 
which are kept charged by an automatic electric 
pump. The reversing switch is separate from but 
interlocked with the contact cylinder, in such a 
way that it can only be operated when the current 
is cut off from the motors. Provision is made for 
two trolleys above the car, to collect the current 
from the line. The total weight of the motor will 
be 120,000 Ib., so that if a drawbar pull of 
50,000 lb. is expected, an adhesion of one-fourth 
will be required. To insure as high an adhesion as 
possible, the coupling-rods between the wheels are 
double-jointed, and equalising beams are used 
between the springs supporting the frame of the 
car. The total wheel base, we should add, is 15 ft. 
only, leaving only 4 in. clearance between the 
wheels. The outer wheels only are flanged. 


ProposED EXHIBITION IN TASMANIA IN 1894, 
An International Exhibition is to be held in the 
city of Hobart, on the island of Tasmania, next 
autumn, to be open for six months from November 
15. The Government of the colony is associated with 
the scheme, and have granted a site for the build- 
ings, covering about 11 acres, in a central situation. 
It is scarcely necessary to state that all the princi- 
al inhabitants of the island colony are working 
or the success of the undertaking, while an in- 
fluential London committee has been formed to 
arrange for exhibitions from the United Kingdom. 
The chairman is the Agent-General for Tasmania, 
Sir R.G. W. Herbert, and hisoffices areat 5, Victoria- 
street, London. There is practically no restriction in 
the class of exhibits, and the enormous importance 
of the Australasian colonies as markets for our pro- 
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ductions should influence many manufacturers to 
send exhibits tothe Exhibition in the seagirt colony. 
The imports into Tasmania last year amounted to 
nearly 14 millions sterling, of which one-half was 
the production of this country, while the exports 
were valued at 14 millions, a third of which came 
to this country. These proportions are gratifying ; 
but Exhibitions have far-reaching effects, and the 
very fact that we stand so advantageously will induce 
other manufacturing nations — particularly the 
United States and Germany—to make an effort to 
force comparison with the goods imported from this 
country. Effort is therefore necessary on the part 
of our producers to maintain their ground. More- 
over, Hobart is a fairly central position for all the 
Australian and New Zealand colonies, and there is 
every prospect of importers, anxious to know about 
the latest advances in manufactures, visiting the 
Exhibition. We stand well with our colonies, for out 
of a total of about 60 millions sterling of imports, 
one-half is sent from this country. The same 
necessity for conserving our markets therefore 
holds. There is a business-like exactitude inthe regu- 
lations framed by:the Exhibition authorities. “Space 
not occupied within fourteen days previous to the 
opening of the Exhibition will be otherwise allotted, 
and all payments made in respect thereof absolutely 
forfeited.” Clearly there is the intention of being 
ready in time. The charge for space inside the 
building is 2s. per square foot, with a minimum of 
50s., while large bays of 225 ft. of floor space and 
225 ft. of wall space cost 211. 


Woop Pup SynpicaTE IN GERMANY. 

The example set by the wood pulp manufacturers 
of West Germany, Saxony, and Silesia has now been 
followed by those of South Germany, who have re- 
cently formed a union, with a sales office at Munich ; 
the central union of German wood pulp manufac- 
turers now comprises the whole of Germany. At 
the first meeting it was stated that about 75 per cent. 
of the whole production of white pulp, or about 
58,000 tons dry, would be available for buyers for 
1894, provided the water in the rivers increased. Of 
the 25 per cent. of the production which is still 
outside the union, about half comes from factories 
lying in out-of-the-way places. The other half 
comprises a few large works which, through certain 
circumstances, are tied to paper mills, or the pro- 
duction of which consists of brown pulp. The 
immediate object of the central union is to regulate 
the prices, so that the works shall not lose money 
when there is a lack of water, and shall havea 
reasonable profit when there is a sufficiency of 
water. This price will serve as a basis for the 
private unions for contracts for 1894, and, with 
the smallest possible deviations, apply to the whole 
of Germany. The calculated dry production of 
Scandinavia of white pulp for 1894 amounts to 
42,783 tons for Sweden, and 90,462 tons for Nor- 
way, or 133,245 tons, reduced to the dry condition. 
This can again be divided as follows : 

Dry 50 per Cent 
Pulp. Moisture. 


p.c. p.c. 
Sweden ee a ee 41 49 
Norway ... tre oad re 18 82 
Both... = ‘ re re 26 74 


Of the above the following quantities were already 
sold for delivery during 1894, as early as July 1 
this year : 


Per Cent. 
In Sweden 17,850 tons reduced to dry, or 38.7 
»» Norway 43,950 os 4 48.7 
Together 61,800 & on 46.4 


or about half of the total production of Scandinavia. 
Further important sales have taken place since 
July 1, both for England, France,and Belgium ; also 
German firms have appeared as buyers, and about 
75 per cent. of the Scandinavian wood pulp produc- 
tion for 1894 has now been disposed of. ‘he same 
remark applies to Finland, whose export may be put 
at 18,000 to 20,000 tons. The Scandinavian wood 
pulp union had considerably reduced the produc- 
tion during the first half of the present year. The 
reduction in the output has been abandoned for the 
second half of the year, so as to derive some benefit 
from the present good demand. The Scandinavian 
white pulp for 1894 delivery has been sold at 
5l. 15s. to 61. 23. 6d. perton, free to rails in 
English ports. The German union will, no doubt, 
fix its prices so that they can compete with the 
Scandinavian quotations, and, if possible, place the 
German paper industry in such a position that ex- 
port is not out of the question. 





THE LATE MR. ANTHONY RECKENZAUN. 

Many of our readers will learn with regret that 
Mr. Anthony Reckenzaun died last Saturday morning. 
The news came asa shock to his friends, in spite of its 
being common knowledge that he was suffering from 
consumption, and could only attend to business in a 
fitful way. On Friday he was not noticeably worse 
than he had been, but in the early hours of the follow- 
ing morning he passed away without pain or struggle. 
His loss leaves a void in the colony of electrical engi- 
neers in Westminster ; all knew him, and liked him, 
while many entertained strong feelings of affection 
towards him. His unvarying kindness of heart, his 
unassuming demeanour, and his constant cheerfulness 
rendered him very easy of access, and acquaintance 
soon ripened into friendship. 

Mr. Reckenzaun was born in 1850 in Gratz, Styria. 
His father was a mechanical engineer, and in his 
works his son had an excellent training in the designing 
and construction of a wide range of machinery. He 
did not, however, stay long at home, but in 1872 
came to England, and found employment with Messrs. 
Ravenhill and Miller. On this firm relinquishing busi- 
ness, he transferred his services to Messrs. Easton and 
Anderson, with whom he stayed until electricity 
opened a greatly extended field for engineers. In 
entering this new department he commenced by ob- 
taining a thorough theoretical training in electrical 
science, just as he had previously done in mechanical en- 
gineering. His first position was with the Faure Com- 
pany, and when that concern was merged in the 
Electrical Power Company, he became engineer to the 
amalgamated undertakings. Immediately he turned 
his attention to electric traction and propulsion, and 
ever since he has been associated with these systems. 
A trial was made of an electric car in 1881, and again 
in 1883,* and several electric launches were built and 
tried. The ‘‘ Electricity” was constructed in 1882,+ and 
was followed the next year by a larger and more suc- 
cessful boat.{ The ‘‘ Volta,” however, is the best known 
of these boats, as it crossed the Channel and back 
again with one charge in the cells, on September i3, 
1886. 

About this time Mr. Reckenzaun left the Electric 
Power Storage Company, and commenced practice on 
his own account. e was a prolific inventor, one of 
the earliest and best known of his inventions being 
his worm gear for electric cars. This he took to 
America in 1886, and applied to a set of battery cars 
in Philadelphia. He also fitted it to some experi- 
mental cars that were sent to Australia. It was, 
however, very uphill work trying to introduce battery 
traction, and of late years Mr. Reckenzaun has applied 
himself more to general questions. He acted as con- 
sulting electrical engineer to several important firms, 
and found constant employment, although he did not 
figure so prominently before the public as formerly. 
Many scientific societies applied to him to read papers, 
both in this country and America, and the titles alone of 
his communications would run to considerable length. 
He also delivered lectures at the City and Guilds 
Technical Schools on electric traction, and published 
a book on the same subject. During the present year 
he made a voyage to America, partly for health and 
partly for business, but the latter proved so engrossing 
that on his return it was evident that he had lost, 
rather than gained, ground. He leaves a widow and 
three children to share his loss with his very numerous 
friends. 








ROYAL METEOROLOGICAL SOCIETY. 

TuE first meeting of this Society for the present session 
was held on Wednesday evening, the 15th instant, at the 
Institution of Civil Engineers, Great George-street, 
Westminster; Dr. C. Theodore Williams, president, in 
the chair. Twenty-three new fellows were elected. 

Mr. F. J. Brodie, F.R. Met. Soc., read a paper on 
“The Great Drought of 1893, and Its Attendant Meteoro- 
logical Phenomena.” The author confined his investiga- 
tions to the weather of the four months March to June, 
during which period the absence of rain was phenomenal ; 
barometric pressure was greatly in excess of the average, 
temperature was high, with a large diurnal range, and the 
duration of sunshine was in many places the longest on 
record. The mean temperature over England was about 
4 deg. above the average. Along the south and south- 
west coasts the sunshine was between 50 and 60 per cent. 
of the possible duration. The rainfall was less than half 
the average amount over the southern and eastern parts 
of England, the extreme south of Ireland, and a portion 
of Durham and Northumberland; while over the southern 
counties of England generally the fall amounted to less 
than one-third of the average. The smallest number of 
days with rain was at the North Foreland, where there 
were only 18. 

Mr. W. Marriott, F.R. Met. Soc., gave an account of 
the ‘‘ Thunder and Hail Storms” which occurred over 
England and the south of Scotland on July 8, 1893, 
Thunderstorms were very numerous on that day, and in 
many instances were accompanied by terrific hailstorms 
and squalls of wind. It was during one of these squalls 





* See ENGINERRING, vol. xxxv., page 83, 
+ Ibid., vol. xxxiv., page 339. 
t Ibid., vol. xxxvi., page 66. 





that a pleasure boat was capsized off Skegness, twenty- 
nine persons being jon About noon a thunder- 
storm, accompanied by heavy hail and a violent squall 
of wind, passed over Dumfries and along the valley of the 
Nith; many of the hailstones measured from 1 in. to 
14 in. in length. At the same hour a similar storm 
occurred at Peterborough. From about 2 p.m. to 10 p.m. 
there was a succession of thunderstorms over the north- 
east of England and south-east of Scotland, and at 
many places it was reported that the thunderstorms 
were continuous for nine hours. Two storms were re- 
markable for the immense hailstones which fell during 
their prevalence over Harrogate and Richmond, in York- 
shire. The hailstones were 4 in. and 5in. in circum- 
ference, and some as much as 3in. in diameter. Great 
damage was done by these storms, all windows and glass 
facing the direction from which the storm came being 
broken. It is computed that within a radius of five miles 
of Harrogate not less than 100,000 panes of glass were 
broken, the extent of the damage being estimated at about 
30007. 


The thunderstorms in the northern part of the country 
travelled generally in a north-north-westerly direction at 
the rate of 20 miles an hour. They appear to have taken 
the path of least resistance, and consequently passed 
over low ground and along river valleys and the sea 
coast. Several storms seem to have followed each other 
along the same track. 








THE INSTITUTION OF CIVIL ENGINEERS. 

THE inaugural meeting of the seventy-sixth session 
of this society was held on Tuesday evening, the 14th 
inst., Sir Robert Rawlinson, K.C.B., Vice-President, 
in the chair. Owing to the absence, from ill-health, of 
the lately-elected President, Mr. Alfred Giles, the address 
prepared by him for delivery on this cccasion was 
read by the secretary. Claiming the indulgence of 
his audience on the score that he was the senior of all 
previous presidents of the Institution at the time of their 
election, Mr. Giles proceeded to recall some circumstances 
connected with locomotion sixty years ago, contrasting 
the cheapness, safety, and luxury of the modern railway, 
with the danger, discomfort, and expense of even the 
best lines of stage coaches. Not less striking was the 
development of the Post Office. In1831 two mail coaches 
daily (one going through Newcastle to Edinburgh, and 
the other through Carlisle to Glasgow) were sufficient to 
carry the whole of the mails from London to Scotland. 
A letter from London to Mortlake in Surrey cost 4d., and 
if it contained anything but the folded sheet on which it 
was written, even the smallest cutting from a newspaper, 
it was charged double. Referring to the virtual comple- 
tion of the English railway system, the President opined 
that the work of providing like accommodation in the 
immense possessions of the empire would yet provide 
employment for the railway engineer for many years. 
Turning to steam navigation, it was stated that in 1819 
the first steamer crossing the Irish Channel accomplished 
the distance of 63 miles, from Holyhead to Dublin, in 74 
hours. The same trip is now frequently made in less 
than 34 hours. Ocean transport was next considered, 
special reference being made to the advisability of adopt- 
ing twin screws for all fast passenger steamers. High- 
speed navigation involved special appliances for quickly 
loading and unloading at the docks, and also considerable 
extension and enlargement of the docks themselves. It 
was stated that the new Empress Dock at Southampton 
had been designed in the shape of a diamond, so as to 
allow of greater speed in getting vessels to their berths, 
thus also avoiding the necessity of swinging round at 
right angles when passing through the gates. The im- 
portance of these improved facilities was illustrated in 
the programme proposed for a new cargo steamer just 
launched from Messrs. Harland and Wolff’s yard at 
Belfast. This vessel could carry 14,100 tons outward and 
would bring home 9400 tons of cargo and 1200 bullocks. 
She would leave Liverpool on a Friday, arrive at New 
York in ten days, discharge cargo, load again, and leave 
New York in seven days more, so as to be ready to return 
to New York with a fresh cargo on the thirty-fifth day 
from her first departure from Liverpool. The President 
then made some remarks on the advantages which would 
accrue from a simpler procedure in passing private Bills 
through Parliament, and concluded with a reference to 
the progress and prospects of the Institution, especially 
in connection with the contemplated rebuilding of the 
premises. 

After the reading of the address, the premiums and 
prizes awarded last session were formally presented to 
the recipients. 





TrizstTe.—The foreign commerce of Trieste is declining. 
The imports of September showed a decrease of 12,500 
tons as compared with September, 1482. A more or less 
similar decrease has been noted for several months past, 





CATALOGUES.—We have received from Messrs. Tannett, 
Walker, and Co, engineers, Leeds, a copy of their new 
catalogue, containing illustrated descriptions of the 
various classes of machinery for which this firm has so 
long been famous. A great variety of hydraulic cranes 
are included amongst the illustrations, and the hydraulic 
shearing and plate-bending machines are also worthy 
of notice.—Mr. Peter Brotherhood’s catalogue, which we 
have also received, contains fine illustrations of the 
well-known specialities produced at the Lambeth works, 
Several forms of thethree-cylinder engineare described and 
illustrated, as well as different sizes of the air-compress- 
ing plant, of which so many sets have been supplied to 
various navies of the world, for charging the air-chambers 
of torpedoes. 
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THE LOSS OF H.M.S. ‘* VICTORIA.” 
To THE Eprror or ENGINEERING. 

Sim,—Had there been no watertight doors in the bulk- 
heads of H.M.S. Victoria, she would have been afloat now 
and hundreds of lives saved ; so would also the Vanguard 
have been and many other ships. 

A bulkhead with a door in it is no watertight bulkhead 
at all, do what you will. To save a little trouble in pass- 
ing over the upper deck a bulkhead is pierced, and laziness 
finds its mole 

Permit me to direct public attention through your 
esteemed journal to another cause of the loss of the above 
ship—a cause not sufficiently insisted on. 

he Victoria had sunk so low forward that her upper or 
forecastle deck was awash, or even under. It was decided 
by some one to try and beach her. The plainest common 
sense would have suggested that under those circumstances 
to go ahead with the engines would drive the vessel 
under water. Had she been put full speed astern, the 
reverse would have been the case, and the rush of water 
would have helped to raise the forepart. 4 

What was done was to go ahead, thus piling up more 
water forward, and filling more compartments through 
the open doors of the superstructure. Wasit not natural 
that the weight of water piled up on the starboard side, 
which was lowest, would cause the vessel to heel further 
and capsize ? 

The moral of this terrible calamity seems to be : 

Abandon watertight doors in toto, and if your ship is 
sinking by the head, do not move the engines ahead, but 
astern, or not at all. 

Any twin-screw steamer will go astern and steer astern 
almost as well as ahead. 

Yours faithfully, 
Corona. 





THE STABILITY OF ARMOUR-CLADS. 
To THE Epiror or ENGINEERING. . 

Str,—The Lords Commissioners of the Admiralty in 
their report on the loss of the Victoria appear evidently 
to be unaware of recent improvements for the construc- 
tion of ships and vessels for prevention from sinking ; 
and their lordships’ report confirms the opinion that other 
vessels of a similar construction to the Victoria are 
cents likely to founder upon any small injury to their 

vull, 


Now it is possible so to construct the hull that a posi- 
tive internal reserve of buoyancy and stability can be 
given, which, upon injury to the hull, and water entering 
any of the holds, shall buoy up and float the vessel ; in the 
existing vessels it is generally admitted that there is a want 
of reserve of buoyancy and stability, for upon the vessel 
receiving injury and the holds becoming filled with water, 
the vessel sinks deeper in the water in proportion to the 
volume destroyed, and the stability or shoulder is also 
destroyed, The height of metacentre becomes reduced 
and brought proportionately nearer to the centre of 

ravity of the vessel. The overturning moment of bottom 
te ae is increased by the addition of the volume of 
double bottom, acting as bottom floats, tending to the 
capsize or foundering of the vessel. 

fa armour-clads the metacentric height is in the initial 
state none too high for perfect stability, but upon injury 
to the hull and the water entering the holds in even 
small amounts, this measure is quickly reduced, and 
becomes entirely different ; the whole state of flotation 
is changed, and would not be allowed in an original 
design. The whole of the armour-clads are deficient in 
this want of stability and flotation even with a small 
volume of their original buoyancy or flotation destroyed. 
This subject has now been under investigation for some 
years past, but the Admiralty constructors confine 
themselves to a state of stability at different angles of 
inclination, vanishing points, &c., but the question of 
maintaining internal stability should also be considered, 
and the elements of flotation differently treated under the 
condition of the holds becoming filled with water, before they 
can come toa better appreciation of what is required in 
the internal construction of armour-clads to prevent 
similar disasters, 

Again, their lordships state that the watertight doors 
were not closed at the time of collision. Poor watertight 
doors are always to blame, but watertight doors do not 
give stability to a vessel, if what is meant is that the 
water finds its way to different parts of the vessel if these 
doors are — But the vessel should be so internally 
constructed as to be entirely independent cf the doors 
being open or shut. The structural weakness of athwart- 
ship bulkheads is also another element of danger to the 
vessel without some other method of construction (é.c., 
internal construction to prevent sinking, other than 
bulkheads). For bulkheads at the least can only be 
treated as partial divisions of the vessel, and with any 
great pressure or height of water on them are bound to 
“bulge” and open their seams, if not absolutely to give 
way under the pressure and strain induced upon them. 

gain, we have to consider the b:ame to be attached 
to double bottoms in the capsize of the vessel. These 
double bottoms only add to the capsizing or overturning 
volume of the bottom buoyancy. Better be without them 
entirely than have them acting up as a powerful volume 
of overturning buoyancy, this overturning buoyancy 
coming into action when the vessel is least able to resist 
its overturning influence, viz., when the shoulder or | 
volume of stability is destroyed; upon a condition of 
injury and the holds becoming filled with water, and any 
tendency of the vessel to shift to either side, this buoy- 
ancy of double bottom will be forcing up with a moment 





equal to its volume, by the distance its centre of volume 
is shifted from the vertical line through the centre of 
gravity of the hull, &e, | 








It can only be said that their lordships’ want of infor- 
mation as to the internal stability of ships as designed is 
not much in advance even than the earlier constructed 
vessels of this type. 

IT am, Sir, your obedient servant, 

London, 8.E., November, 1893. W. A. 








THE ATLANTIC RECORD : QUEENSTOWN 
versus SOUTHAMPTON. 

Srr,—Your article on the above subject in last week’s 
issue says: ‘* The Paris and New York are quite able, if 
worked at their best, to arrive at Quarantine before sun- 
set on Friday.” Now Ido not know whether these two 
steamers have recently been worked at their best or not, 
but I do know that it is the rarest possible thing for them 
to reach Quarantine at New York before sunset on 
Friday. In proof of this statement I append a list of the 
arrivals of the Paris and New York at Sandy Hook 
during the past four months. Sandy Hook, it should be 
remembered, is about 25 miles east of Quarantine. 


Arrivals of the ** Paris” and “* New York” at Sandy 
Hook, July—November, 1893. 


New York July 8 (Friday), midnight. 

Paris... July 21 (Friday), 4 p.m. 

New York ... August 4 (Friday), 11 p.m. 

Paris... .. August 11 (eridey) no hour given. 
New York ... August 26 (Saturday), noon. 
Paris.. ... September 2 (Saturday), 6 a.m. 
New York ... September 16 (Saturday), 10 a.m. 
Paris .. ... September 23 (Saturday), 2.40 a.m. 
New York ... October 7 (Saturday), 5 a.m. 
Paris... ... October 14 (Saturday), 5 a.m. 

New York ... October 28 (Saturday), 4 a.m. 
Paris... November 3 (Friday), 6 p.m. 


Yours truly, 


NortH- WESTERN. 

Liverpool, November 13, 1893. 

[‘* North-Western” says, ‘‘I do not know whether 
these two steamers have recently been worked at their 
best or not.”” We know, otherwise we would not have 
made the statement.—Ep. E.] 





BALL BEARINGS FOR THRUST BLOCKS. 
To THE Eprror or ENGINEERING. 

Srr,—I have now to thank you for your good nature 
in giving publicity to my letter of August 31, and, if I 
may again appropriate some of your valuable space, those 
gentlemen also who have responded so readily to my 
queries, and thrown light on an interesting subject. 

Although perhaps prematurely, I think we may now 
** sum up” as regards ball bearings for thrust blocks. 

They have been applied on a small scale by Mr. Volk 
for this purpose. They were found unsatisfactory by 
that gentleman, from the following causes, viz.: The 
apparent impossibility of getting the hardened steel 
surfaces true in themselves and in relation to each other, 
thus causing unequal distribution of load and consequent 
crushing of the balls. 

These objections, arising as they do from imperfections 
in manufacture, if we may trust the article in your issue 
of the 3rd inst., are not insurmountable. 

Mr. McGlasson suggested a possible difficulty in the 
friction arising from the surfaces in contact moving in 
opposite directions, Even if it has any real importance, 
we may accept the remedy he himself suggests, and pass 
1b over. 

Mr. Wingfield points out that friction will arise from 
the inability of balls to roll naturally in a circular groove 
as usually designed, but as he shows how the groove 
should be made to obviate the friction, we may ignore 
this objection. 

Messrs. Purdon and Walters, in addition to the above 
objections, add that of want of bearing surface for heavy 
balls, at the same time admitting that they are not aware 
that balls have been tried for this purpose, but I cannot 
see that bearing surface is a desideratum if the materials 
used are of such a nature as to preclude abrasion within 
a reasonable period of time. 

Mr. H. Binsse summarises his objections in the state- 
ment that the balls must not wear, and with that would 
put them out of court. He means, I presume, that they 
must not wear sufficiently to stop their motions. How 
much this wear might be must be determined by experi- 
ment, and it becomes a question of suitable material and 
renewal. 

Captain Edwards has heard of the application of balls 
to thrust blocks, and declares that they were a failure; 
he may possibly have reached the Wilkes-Edwards form 
of block over the peg dead body of ball bearings, 
but it is also possible he may have abandoned them pre- 
seen | from such difficultie: as Mr, Volk encountered. 

It will be only just, therefore, I think, to discount the 
assertions of gentlemen who have patented other forms of 
bearing, as they may not take a perfectly impartial view 
of the case. 

**Clyde’s” letter, though it speaks of a somewhat antique 
a. declares that balls were used successfully ; 
while Mr. Tyler, who has evidently had practical experi- 
ence of balls in bearings, takes a hopeful and encouraging 
view of the case. 

It would appear, therefore, that ball bearings for thrust 
blocks are possible, provided true balls of good material 
and of sufficient diameter, and in sufficient numbers, be 
placed in suitably formed paths. 

his statement, in the present state of manufacture, 
may amount to condemnation. I cannot say. 
_ In conclusion, I may add that, in addition to the letters 
in ENGINEERING, I have had private communications 
from different parts of the country, and it is satisfactory 
to observe, from the interest shown in the matter, that it 
is receiving consideration. 





Whether or no the screw represents finality in pro- 
pellers, for the present, at least, it must be made the 
most of, and I think we may hope that at no late date 
something feasible and capable of general application 
will be forthcoming to meet the difficulty, and lay low 
one of the many monsters that gape to swallow up the 
power so laboriously produced by the marine engineer, of 
which so much is lost. 

Whether the remedy is found in ball bearings, conical 
rollers, or oil films, or any other form, it will be welcome 
alike to owners and makers. 

With apologies to you, Mr. Editor, for the length of 
this, and also to those gentlemen whose letters I have so 
briefly criticised, 

TI am, yours truly, 


A, G. RAMAGE, 
Leith, November 11, 1893. 





To THE Eprror or ENGINEERING. 

S1r,—In reply to the courteous letter from Mr. Renouf, 
may I, in concluding my share in the present discussion, 
assure him that I fully appreciate the value of his, and of 
all, researches which are conducted upon scientific methods 
commanding respect ? 

My first letter was—as ib professed to be—merely in- 
tended to suggest a theory to account for the peculiar 
form of the roller which Captain Edwards appears to find 
very satisfactory. Any difference between Mr. Renouf 
and myself arises principally from a want of definition of 
terms. What he—as a cycle-maker—terms a heavy pres- 
sure, I—as a marine engineer—consider a very light one. 

Where Mr. Renouf speaks of hundredweights I speak 
of tons, and I must adhere to my opinion that, under the 
heavy pressures met with in a marine thrust bearing, balls 
would be found unworkable, unless of a prohibitive size. 

It is amusing to note that Mr. Renouf follows the 
neat construction given by Mr. Wingfield, which has 
already been denounced as radically wrong by Mr. Tyler. 
As Mr. Renouf has, however, practical experience of end 
thrusts (chiefly not in cycles, by the way), he may be 
able to wean Mr. Tyler from his misplaced confidence in 
the form of bearing he has recommended to us. 

Yours faithfully, 
W. C. CARTER. 

Mansion House Chambers, E.C., November 13, 1893. 





TWIN SCREWS. 
To THE EprrorR OF ENGINEERING. 

Srr,—Could you, or any of your readers, kindly give 
me any information respecting the correct direction in 
which the screws of twin-screw passenger steamers should 
run? I may mention that the engines of the steamers 
with which I am concerned can be run in either way, as 
the guides are equally good on both sides. 

Thanking you in anticipation, 

I remain, yours truly, 
November 13, 1893. J.B 





CoALIN THE Hatnaut.—The production of coal in the 
Belgian province of the Hainaut last year amounted to 
14,253,750 tons, or 3140 tons more than in 1891. Last 
year’s output was, however, 514,770 tons less than the 
corresponding total attained in 1890, which witnessed the 
heaviest output on record. The value of the coal raised 
in the Hainaut in 1892 was computed at 5,812,124/., or 
1,286,908/., or 22 per cent., less than in 1891. It follows 
that the average price of the coal raised in the Hainaut 
last year was 1s. 10d. per ton less than the corresponding 
average for 1891. The Hainaut is the most important 
coalmining district in Belgium, its output of 14,253,750 
tons last year comparing with a corresponding output of 
5,298,050 tons in the Charleroi district, 4,715,060 tons in 
the Centre district, and 4,249,640 tons in the Mons dis- 
trict. The number of workpeople employed in coal- 
mining in the Hainaut last year was 86,914, or 114 more 
than in 1891. The amount paid in wages to the coalminers 
of the Hainaut last year was 3,282,850/., or 446,396/. less 
than the corresponding wage payments made in 1891. The 
average annual wage paid last year was 37/. 15s. 2d. ~~ 
head, or 5/. 4s., or 134 per cent., less than in 1891. The 
contemporaneous decline in the selling price last year 
was 22 per cent. The average annual wage of each 
working miner in the Hainaut for the last ten years comes 
out as follows: 1892, 371. 15s. 2d.; 1891, 42/7. 19s. 2d. ; 
1890, 447. 5s. 7d. ; 1889, 36/. 11s. 2d.; 188%, 337. 17s. 7d. ; 
1887, 31/. 93. 7d. ; 1886, 307. 8s, 9d.; 1885, 317. 16s. 9d. ; 
1884, 361. 8s. 9d.; and 1883, 401. 5s. 7d. Of the 86,914 
workpeople employed in coalmining in the Hainaut last 
year, 2716 were women working below ground. This 
total of 2716 showed a reduction of 752 as compared with 
1891. The reduction occurred wholly in young girls, 
whose employment below ground is now prohibited by 
Belgian law. The profit realised last year from working 
was only 5d. per ton, as compared with 1s, 5d. per ton in 
1891. Of the mines in the province, 42 were worked last 
year at a profit of 450,276U., or 604,453/., or 60 per cent., less 
than in 1891. On the other hand, 27 mines were worked 
at a loss of 112,822/., or 84,794/., or 160 per cent., more than 
in 1891. The final profit for 1892 was accordingly 
299,846/., or 689,247/., or 75 per cent., less than the cor- 
responding profit for 1891. When the comparison is ex- 
tended to 1890, the relative falling off in profits last year 
is carried to no less than 1,252,466/. The stock of coal 
remaining on hand in the Hainaut at the close of 1892 
was 687,962 tons, as compared with 381,486 tons at the 
close of 1891. It follows that stocks increased in the 
Hainant last year to the extent of 306,476 tons. The cor- 
responding increase in stocks last year in the Charleroi 
district was 196,410 tons; in the Centre district, 65,694 
tons ; and in the Mons district, 44,372 tons. The average 
depth of the pits worked last year in the Hainaut was 
1836 ft., or 20 ft. more than in 1891, 
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LATHE CENTRE GRINDER. 
CONSTRUCTED BY MR. CHARLES TAYLOR, ENGINEER, BIRMINGHAM. 





Tue annexed illustration shows a handy device for 
grinding lathe centres, constructed by Mr. Charles 
Taylor, Bartholomew-street, Fazeley-street, Birming- 
ham. It is fixed to the tool-holder of the slide rest, 
either by aid of a piece of square iron, or by a plate, 
according to the type of tool-holder. For driving the 
emery wheel a belt is passed round the cone pulley of 
the headstock, and is tightened by means of a jockey 
pulley, the arrangement allowing one belt to serve for 
different lathes. To better resist the pull of the belt, 
an adjustable strut is provided to take a bearing on 
the headstock. The grinding spindle is carried in 
adjustable bearings with dust guards, and with a steel 
back pin for end thrust. 





EDWARDS’ AUTOMATIC SPRINKLER. 

WE illustrate below a type of automatic sprinkler 
now being put on the market by Mr. Leoline A. 
Edwards, of 19, Laurence Pountney-lane, London, 
E.C., and which possesses some novel features. The 
sprinkler consists essentially of a straight tube with a 
spherical pocket near its upper end, which forms 
the valve seat of the ingenious valve with which this 
sprinkler is fitted. This valve consists of a rubber 














ball mounted upon a hollow stem sealed at the upper 
end by a screwed plug. When undistended by pressure, 
the ball is of such a diameter that it can be passed 
freely through the straight part of the main tube up- 
wards into the pocket ; when water is forced into the 
ball through the hollow stem aforementioned, it ex- 
pands out against the sides of the pocket. The open 
end of the stem is then sealed by a fusible metal, and 
the sprinkler is ready for fixing. In case of a fire the 
fusible plug is melted, relieving the pressure inside the 
ball, which is then forced down, stem and all, into 
the lower part of the tube, allowing the water from 








the sprinkling mains to escape through the perforations 
in the arms shown in the engraving. These arms revolve 
under the pressure of the water escaping from them, 
and insure a good distribution of the spray. The sur- 
face of the pocket against which the rubber ball seats 
is tinned, and as the ball is likewise filled with water, 
the rubber is claimed to be absolutely free from dete- 
rioration with age. 





INDUSTRIAL NOTES. 

Very little change took place in the coal dispute 
during the past week. There were rumours of nego- 
tiations taking place, but no facts had leaked out with 
respect thereto up to the close of last week. Members 
of the House of Commons had been canvassed as 
regards moving the adjournment of the House in order 
to call attention to the matter, but, for reasons un- 
explained, no such motion was made, though two diffe- 
rent rumours were afloat as to the cause of the alleged 
postponement of the motion, One was that the 
labour members deprecated it. Who they were who 
intervened is not stated, but nothing was heard of it 
in the lobby. Another rumour was that negotiations 
were pending, but this scarcely agreed with Mr. Ashton’s 
statement that no meeting of the Miners’ Federation 
would take place till the coalowners proposed terms 
acceptable to the miners. Early this week, however, 
the condition of affairs changed rapidly. On Monday 
a meeting of the Miners’ Federation was hastily 
summoned by telegraph for the following day, and on 
the same evening Mr. Gladstone announced in the 
House of Commons that the Government had addressed 
a letter to both parties in the dispute, asking them to 
hold another conference under the presidency of 
Lord Rosebery. We take it this conference, which 
has been accepted on both sides, will close the 
matter ; the fact of its being held at the instigation of 
the Government will lend sufficient importance to both 
parties to enable them to make the necessary conces- 
sions to secure a working agreement without loss of 
dignity—real or supposed. Both are suffering terribly, 
and will be glad to avail themselves of the opportunity 
of taking advantage of the altered conditions of the 
coal market. 

The officers of the Miners’ Federation had stated that 
they were rather led by the men in the matter of re- 
sistance, than that they had used any pressure to con- 
tinue the struggle. But in the circular accompanying 
the ballot, after the recent conference, they stated that 
they could not advise the men to accept the terms 
offered by the employers. Under the circumstances it 
might have been better to leave the facts to speak for 
themselves. As it is, the advice was, though in a nega- 
tive form, to continue the resistance. The whole contest 
is now over the old rates, versus the proposed reduction 
of 15 per cent., in lieu of 25 per cent. The men are then 
willing to join a conciliation board to regulate future 
wages, with the proviso of a minimum wage, presum- 
ably the old wage which is now contended for. 

It is reported that several pits are on the point 
of being reopened at the old rates. Two large com- 
panies opened their pits at the old rates on Monday 
last, employing some 3000 men. The employers, it 
is said, are raising a fund to continue the fight. The 
proposal is to raise 200,000/. to help the weaker coal- 
owners in the struggle. On the other hand, the men 


threaten to revert to a general strike and call out the 
men now at work. 

At the Neston Colliery the company have, it is 
stated, advanced the wages of the men 10 per cent. At 
some other pits there is a rumour that the men will 
seek an advance on the old rates, owing to thescarcity 
and high price of coal. In some districts it is rumoured 
that the men threaten a strike because of the refusal to 
pay the heavy levies. In one district the wives of the 
miners at work have taken charge of the children in 
other districts adjoining, so as to help the men to tide 
over the difficulty. Some fresh negotiations have 
been entered into of a non-official character for the 
resumption of work. In Leicestershire, it is said, the 
men are demanding an advance of 30 per cent. on 
the old rates, but this may only be a threat. 





The condition of trade in the engineering branches 
is such as to cause some anxiety for the winter. The 
number of ae has not largely increased 
during the past month, butmany of those at work are 
on short time, or are occasionally suspended for a por- 
tion of the week. The total membership of the Amal- 
gamated Society of Engineers is 73,335, of whom 6865 
were on donation benefit, 1725 on the sick list, and 
2331 on superannuation allowance. This well-managed 
union is, therefore, maintaining 10,921 members on the 
funds, besides the help it is giving from the bene- 
volent fund. The cost of this assistance amounts to 
4619/. 10s., or 1s. 63d. per member per week. The 
benevolent levy of 6d. per member has been carried 
by an dunia majority, only 143 voting against 
it. The society has also voted a levy of 3d. per mem- 
ber for the miners. There is also due, it appears, 
1s, 4d. per member for accident levy, but one-half only 
is to be pines am at present. Over 4000/. has been 
spent on accidents since the last levy, which is much 
more than usual. Two members of the union have 
been returned at the municipal elections, one for 
Brighton and one for Manchester. It appears that the 
Registrar of Friendly Societies objected to the word 
‘*direct,” as applied to labour representatives, in the 
new rules, and the society or delegates accept the cor- 
rection. The state of tradein Canada and the United 
States has not materially improved, though there are 
116 fewer members out of work than at the date of the 
last report. The Australian Council reports that trade 
is still bad, there ag | slight increase in the num- 
ber of unemployed. The Colchester School Board 
have adopted resolutions in favour of trade union rates 
of wages, no subletting of contracts, and a bond from 
all contractors to pay compensation for injuries under 
the Employers’ Liability Act. 





The monthly report of the Ironfounders states that 
‘‘ the decline in trade is daily becoming more percep- 
tible, and in the iron and steel industries no signs of 
improvement are visible.” The report adds: ‘‘ The 
iron market is in a very unsatisfactory state. The 
demand for pig iron has recently fallen off considerably, 
and the fluctuations in prices have shown that the 
slightest advance cannot be maintained, the tendency 
being towards reduced prices.” The report rightly 
states that the coal dispute has intensified the depres- 
sion. The total number of members on the funds was 
3085, of whom 1804 were on donation, 389 on the sick 
list, 659 on superannuation allowance, 16 on dispute, 
and 217 on the trade fund. The increase on the 
previous month is only 97, and the proportion is fairly 
even on all the benefits, those out of work being only 
39. The increased calls upon the funds have reduced 
the balance by 1177/. 16s. 7d., the total balance in 
hand being 37,509/. 8s, 10d. As regards the state of 
trade in the several districts, one only reports trade 
to be good, three not so good. In 38 places, em- 
ploying 4555 members, trade was from good to slack 
and dull. Last month the figures were 46 places, 
employing 5130 members. On the other hand, trade 
was very slack to very bad in 84 places, employing 
10,460 members, as against 76 places, employing 
9911, last month. These figures indicate a deepenin 
depression, although much of it is due to the coa 
dispute. The members have voted a 6d. levy for the 
miners by a majority of 4225. A vote is now being 
taken for a temporary relief fund for the members out 
of work. The outlook for the winter appears to be as 
bad in this union as in the Engineers, though the total 
cost per member at present is less, the amount being 
ls, 44d. per member per week, On the whole, this 
union is not suffering so much as in some previous 
years, notably in the disastrous year 1879. 





The monthly report of the Associated Blacksmiths 
shows a decrease in the number of unemployed mem- 
bers, but it appears that this must not be taken as an 
indication of any real revival in trade. On the con- 
trary, the figures just show the fluctuating character 
of the labour market from week to week to meet pre- 
sent emergencies. The amount paid as out-of-work 
benefit in the month was the largest paid in any 
month of this year except the first two months, which 
are always the heaviest. The sick pay was also heavy, 





and a hint is thrown out that it is excessive owing, 
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erhaps, to lack of energy while trade is so depressed. 
The figures are also issued for the last quarter, which 
ehow increased expenditure, and a slight decrease in 
the funds. Some rietion has arisen over the Barrow 
dispute last summer between the members of the 
Smiths’ Society and another trade union. So far it is 
only a paper warfare, and it is to be hoped that it will 
end at that, for disputes between two organisations 
are disastrous alike to the men and to the employers, 
while the latter have no power, no responsibility, and 
no blame in the matter. They only suffer the loss, 
Members are urged to be on the look-out for situations 
for unemployed members, so as to minimise the effects 
of the depression. 





The Shipwrights’ quarterly report states that the 
members are not so well employed as they were. In 
some districts this is owing to trade disputes, and it is 
suggested that some system of arbitrament by reason, 
instead of by industrial conflict, would be con- 
ducive to the welfare of the workers, the prosperity 
of trade, and the good of the community. The 
returns show that orders are on hand for increas- 
ing tonnage, as compared with the previous three 
months. The total, according to this report, is double 
as regards the number of vessels, and treble as regards 
tonnage, of that of the same period last year. Wages 
have been steady at all the shipbuilding and repairing 
ports, but it is urged that the work shall be more 
equally shared, so that all may have some employment, 
instead of some working overtime, while others are 
idle or on short time, as the case may be. On the 
whole, the report is rather sanguine as to the fature, 
after the coal dispute is settled. 





The monthly report of the Carpenters and Joiners 
states that the society is making progress in the 
number of branches and of members; the latter now 
stands at 41,256. The report refers to the dispute on 
the Clyde between the members of the society and the 
shipwrights, which had just been settled, and work 
had been resumed, when a further dispute arose over 
the proposed overtime rules, which eventually led toa 
lock-out. The report states that the carpenters were 
required to work overtime without extra pay when all 
the other branches were on short time. This was 
resisted. Reference is also made to the strike at 
Belfast against the employment of two cabinetmakers 
to do certain work, but the deputation sent by the 
union to the or arranged the difficulty. The 
dispute at Blackburn is also settled after thirty weeks’ 
duration by some slight concessions on both sides, 
The condition of trade is shown by the fact that only 
1453 members are out of work out of a total of 41,256, 
There are also 851 on the sick list, and 410 in receipt of 
superannuation allowance—S8s., 7s., and 5s. per week. 





The state of trade in the cotton textile industries is 
not so bad, considering the general condition of trade 
in all other branches, The percentage out of work is 
only 3.78 per cent. of the total members, in so far as 
the cotton spinners are concerned, the aggregate 
membership being 16,285. The members are still on 
double contribution, in consequence mainly of the 
cotton operatives’ strike last year. The report states 
that there were 35 disputes in the month, but these 
were mostly of a technical character, the matters in 
dispute being dealt with mutually by the different 
firms and the association. No fewer than 39 minor 
accidents were reported during the month, none 
being of a serious character. The injured are pro- 
vided for. 

The ship carpenters and joiners’ strike at South- 
ampton, which commenced in June last, has come to 
an end, the executive of the union having counselled 
the men to resume work at the old rates of wages. 
Shipbuilding is, however, very dull at the port, many 
of the jobs having, it is said, been transferred to 
other w seu owing to the strike. Many men are 
still out of work, and the outlook for the winter is far 
from good in the shipyards. 





The discussion cn the report stage of the Employers’ 
Liability Bill was exceedingly sharp on both sides. 
The chief amendment was on Clause 2, and was raised 
by Mr. McLaren, the member for Crewe. The debate 
turned mainly on the insurance scheme of the London 
and North- Western Railway, but the London, 
Brighton, and South Coast was represented in the 
debate, while the Great Eastern tound a voice in one 
of the later speakers. The motion was to permit con. 
tracting out of the Act in certain cases, where an in- 
surance scheme was in operation. The heat of the 
debate was intensified from the first by the statement 
that if the amendment were not accepted the board of 
directors of the London and North-Western Railway 
would withdraw their contribution to the accident fund. 
It was also stated in the discussion that the Gréat 
Eastern would do likewise, and it was hinted that the 
London, Brighton, and South Coast would follow suit, 
and also the South Metropolitan Gas Company. The 
mover of the amendment was mild and politic in his 





speech, but some of the succeeding speakers evoked | 


op 
to be regretted that so much heat was generated in the 
debate, for after all the question is one for judicial 
discussion rather than for wild accusation on both 
sides. In the result, the amendment was lost by a 
majority of 19, the figures being for the amendment 
217, against 236. All the labour members who were 
resent voted with the Government. On the other 
hand, 15 supporters of the Government voted against 
their party, while some four or five Conservatives 
voted against the amendment. Although this was the 
real test division on the Bill, there are a number of 
other points which sharply divide the House, one 
being the omission of shipowners from liability 
in certain cases, and another relating to sub-con- 
tractors. The feeling exhibited on Mr, McLaren’s 
amendment will cause further friction qs the debate 
proceeds, and will help to delay the passing of the Bill. 





The condition of the engineering trades and cognate 
industries in Lancashire is no more satisfactory than it 
has been for some time past. Indeed, if anything, the 
outlook is even darker ; the coal dispute is gradually 
tending to intensify the depression. It is quite 
exceptional to fiad establishments more than 
moderately supplied with orders, and work generally 
is coming forward but indifferently. Engine builders 
are getting decidedly worse off for work, boilermakers 
have fewer orders, and machine tool makers are 
by no means well engaged as a rule, the work that is 
coming forward being irregular and in small quantities. 
The iron trade is very dull and depressed, but as the 
supplies were limited, the prices have hardened rather 
than otherwise. But business being quiet at the old 
rates, little can be done at any advance, however small 
that advance may be. In the finished iron trade busi- 
ness is very slow, but prices remain unchanged. In 
the steel trade all branches are very quiet, but prices 
are tolerably firm. Generally, trade in all those 
branches is unsettled, and no appreciable change for 
the better can be expected until the coal strike is 
over, and the markets are well supplied with fuel 
at reasonable rates. The prospect of this is not 
reassuring, though pits are being reopened. As 
regards disputes in all other industries, there is an 
almost total absence of them, fortunately for all con- 
cerned. Peace reigns in the engineering trades. 





In the Cleveland district the ironstone miners are 
still busy ; this time they are endeavouring to advance 
the wages of fillers, which are at the rate of under 3$d. 
per ton. The contention is that 4d. per ton is low 
enough. This would mean filling 15} tons per day 
for 5s., clear of candles. 


In the Wolverhampton district the condition of the 
iron and steel industries would be fairly good were it 
not for the coal question. The pressure of want of 
fuel has not been felt so severely here as in most other 
districts, but the pinch is felt, nevertheless. Orders 
appear to be fairly plentiful for most classes of finished 
iron, and the specifications for the completion of old 
contracts come in pretty regularly. Inquiries are also 
made for the renewal of contracts, and old customers 
are generously dealt with. But new buyers cannot 
get their wants supplied, or, if they can, not on the 
same liberal terms, Steel is in active request, espe- 
cially for bars, plates, and billets. Makers of pig iron 
are heavily booked forward, owing to the difficulty of 
getting material from other districts. Orders have 

een booked for marked bars at good rates, but the 
chief demand is for common bars, sheets, and tubes, 
and also tank plates. On the whole, the district has 
less to complain of than others. 

In the Birmingham district business is dull; orders 
for all kinds of raw material are for merely the most 
pressing requirements. Very little is doing in the 
export trade, except in galvanised sheets, nail rod, and 
hoop iron. The local industries are for the most part 
quiet ; there.is not the usual seasonal spurt. 





At Crewe the steel works have re-started, employ- 
ing about 600 men. These have been idle since July. 
But the coal strike has operated badly for the railways 
generally. Seven of the principal trunk lines con- 
nected with the coal districts have lost in revenue 
1,847,466/. as compared with the same period covered 
—seventeen weeks—last year. Thisis serious not only 
for the companies, but for general trade, as such a 
decrease in revenue will affect the industries which 
obtain large orders from railway companies. 





TRANSITION CURVES. 


By Cuartes D. Jamieson, Professor of Engineering, 
State University of Iowa. 

THE advantages attending the use of transition 
curves are now so well understood, and their use is 
becoming so general, that nothing need be said upon 
this point. 

There can be but one opinion as to the use of traa- 
sition curves per se, but great diversity of opinion is 








sition, rather than conciliated opponents. It is | 





shown as to which particular type of transition curve 
is the best. 

The ideal transition curve must possess the follow- 
ing qualities, viz. : 

1. At the point of curve the radius should be in. 
finity. 

2. The radius of curvature should vary inversely, as 
the distance from the point of curve, measured along 
the curve. 

3. The field work should be simple, rapid, and 
accurate. 

4. The curve should be such that, taken in connec- 
tion with the circular curve with which it is used, it 
will render the whole curve flexible and of easy ad- 
justment to suit the configuration of the ground. 

The majority of transition curves now in use fail in 
the third and fourth requirement. Among these may 
be mentioned some of the so-called railway spirals 
and the cubic parabola. 

The following solution of the ‘‘ transition curve” 
problem was made by Mr. E. W. Crellin while an 
undergraduate in the Engineering Department, State 
University of Iowa, and the general principles were 
published in the ‘* Transit” of April, 1890. 

Since that time it has been used by a number of 
engineers in the field, and has always given ‘satisfac- 
tion. 

One advantage that this curve has over any others 
that are known to the author is that no tables are re- 
quired in using it, and that the field calculations are 
all simple. 

The curve is represented by the equation 

S?=¢0 

S = distance of any point in the curve from the 
origin, measured along the curve, 

6 = the angle included between the initial line and 
the radius vector c = to a constant. 

To draw the curve, set off the angle a ot (Fig. 1), and 
then in succession the angles bot,cot,dot, &c., 4, 9, 
16, &c., times as large as aot. 

With the distance 0 a between the points of the 
dividers, start from o and step from one radius vector 
to another, locating the points a, b, c, d, &c., which 
will be on the curve. 

The radius of curvature of this curve is given by 


the equation 
8 
or = cad ae . . . 
4+ 
(s?—4 1? 62)4 
R = radius of curvature at any point. 
r = length of radius vector. 
To obtain R in terms of s and 6 we must eliminate r 
from equation (1). 
r= s(1-2 62-3 04 — 68, &e.). 
By taking several terms of this series for the value 
of 7 and substituting in equation (1) we have: 


R=.2 (1—.550—130. . . 
60 


R 


(1) 


(2) 


Since the angle 9 is expressed in terms of the radius, 
that portion of equation (2) included within the paren- 
theses will always be very nearly equal to unity, and 


R 60 (approx.). 


Substituting : 
G= =, 
c 


we have : 
R= e (approx.). 
68 


Therefore the radius varies inversely ass on the dis- 
tance from the point of origin measured along the curve, 
thus conforming with requirements 1 and 2. From 
the characteristics of the curve it can be laid out in 
the field with the same ease and facility asa circular 
curve, the method of work being the same, excepting 
that the angles turned off vary as the square of the 
number of stations, and not directly as the number of 
stations, as in circular curves. 

Thus in a circular curve the angles would be 1, 2, 
3, 4, &c., while in the transition curve they would be 
1, 4, 9, 16, &e. 

Some idea of the flexibility of this curve may be ob- 
tained by an examination of Fig. 2. 

Any number of curves as a and c joining the two 
tangents may be made to passthrough any intermediate 
point p, while only one circular curve would fulfil 
this condition. In fact, by the use of this transition 
curve, a curve joining any two tangents may be made 
to pass through several intermediate points, situated 
within certain limits. 

This property of flexibility is of the greatest pos- 
sible advantage in fitting a line to the ground in detail. 
When a line has once been run in with only circular 
curves connecting the tangents, no change can 
made in the location of any part of it without neces- 
sitating the changing of a considerable portion of the 
line on each side of the affected point, and involving 
so much work that often these small changes, which 
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would either improve the alignments or reduce the 
cost of construction, are notmade. By the use of this 
transition curve, however, any desired changes in the 
alignment, within certain limits, can be made, and 
none of the line changed excepting the portion desired. 

In the use of this transition curve the following 
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formule (see Fig. 3) will be found useful in connection 
with the various field problems: 


8 = ad the distance in feet of any point in the curve 

from the origin measured along the curve. 
M = ab abscissa of centre of curvature in feet. 

r = ad length of radius vector in feet. 

D= —— of curvature at any given point as d. 

a = deflection angle of d a c in degrees. 

6=dob=dgc central angle in degrees. 

d = off-set b e between the tangent ab and a parallel 
tangent to the circular curve ei. The curve ei 
coinciding at d in direction and degree of cur- 
vature with the transition curve. 


a = (1 + .000168 a? + .000000093 a"). (3) 


6 = 3a(1 + .000049 a? + 000000046 at) - (4) 
_ a= 45 (1—.0000054 5? — .00000000057 54) . - (5) 


— 200 5 (1 + 9000116 5? + .0000000013 64). . (6) 


c 





m= Me (1 + .000171 a2 + 000000282!) . . (7) 
m=195 (14 012 32 + 0000000024 54)... (8) 


D 
a=™D (1_ 000000022 m2 D2). =... (9 
aa 0022 m? D2) (9) 
= (197,520 5) (1 + 0000035 @ D —.0000000036 


OM. . . 7 
m= (34380 5 )* (1 + 0000108 a mw. . a 


r=s(1+.00012202) . . . « «© «~ (12) 
In these formule the factor inclosed in parentheses is 
in ordinary cases nearly unity, and usually a sufficiently 
accurate result may be obtained by dropping this 
factor entirely. When 4 is less than 6 deg. the error 
would be no greater than 1 in 1000. The method of 
using the transition curve in the field will be governed 
by circumstances and by the analogy which exists 
between it and the circular curve. 
Suppose it is desired to introduce a curve at the 
point a (Fig. 3). The topographical features of the 
round and other circumstances will decide what de- 
ection unit to use, the same asin the use of the circular 
curve, 





Fig.7. h 


a 


Take five minutes as this unit. It will be found 
best to use chords of 50 ft. for curves of more than 
5 deg. Thecurve is then run in the same manner as the 
circular arc. The angles turned off successively are : 
12x 5'=5', 22x 5! = 20', 3? x 5'=45!, 4° x 5! = 80!, &e. 
Suppose the sixth deflection 180 min. =3 deg. reaches 
the point d. Inserting this value for a in equation 
(5) and we get 5=9deg. Omin. ldsec. =dyec. If 
the parenthetical factor had been dropped the result 
would have been 9 deg. 

In the case of a circular arc, the angle d gc would 
be twice d ac instead of three times as with the transi- 
tion curves. 

The transit can now be moved to the point d and 
turned on the tangent by setting off the angle ad g = 
5—a=Q9deg. —3deg. =6deg. Thecircular arc can 
then be run in as usual. 

There are several methods of locating the sevond 
transition curve or the one joining the circular arc to 
the succeeding tangent. The most convenient and 
most accurate method, however, is to locate the tran- 
sition curve from the tangent end, even if it does re- 
quire a little more walking on the part of the transit 
man. In some cases the transition curves are run in 
by a special field party after the general location has 
been completed. 

It is only necessary to leave an offset b ¢ (Fig. 3) of 
any desired length at the beginning and end of the 
circular curve. The transition curves can then be run 
in at any time by the aid of equations (9) and (11). 

The problem of joining two tangents by two transi- 
tion curves meeting at a point d (Fig. 4), a given dis- 
tance from che point of intersection E, is solved by 
equations (5) and (8). 

In case of an obstacle to direct measurement, as o 
(Fig. 5), the long chord a b may be measured, its 
length being found by equation (12), Ifan obstacle 
prevents the location of the entire transition curve 
with the transit at the point of curve, the instrument 
may be moved to any convenient station, set on the 
tangent of the curve at that station, and the deflec- 
tion angles for the succeeding portion of the curve 
found as follows : 

8, = number of station from new transit point. 

m = number of stations from point of curve to new 

transit point. 

6 =deflection angle for any succeeeding station. 


Then 
6=3ms, + 8; ° e . (13) 
Example : 


Take unit of deflection angle five minutes and at 


sixth station necessary to move transit. The succeed. 
ing deflection angles from the new point would be ; 

90’ x 1+ 12 x 56 = 95! 

90’ x 2+ 2 x 5 = 200’ 

90’ x 3+ 3 x 5 = 815, &e. 

Equation (13) is only approximate but sufficiently 
accurate for most cases. hen possible it is best to 
locate the entire transition curve from the point of 
curve. 

Many problems occurring in the use of circular 
curves are much simplified by the use of transition 
curves. 

Example.—Given two tangents whose point of inter- 
section is inaccessible to be connected by a curve. 

If a circular curve is used it is necessary to know 
the central angle and the tangent distances. With 
this transition curve it is not necessary to know either 
of these quantities (Fig. 6). 

In introducing transition curves on a road already 
laid with circular curves, it is desirable to disturb the 
existing tangents and curves as little as possible. The 
change can generally be effected most economically 
by decreasing the degree of the circular curve slightly, 
so as to allow a sufficient offset for the introduction of 
the transition curve. Thechangecan usually be made 
in such a manner as to necessitate the moving of the 
track only a few feet. Fig. 7 shows how this can be 
done, the middle portion of the new curve «d being 
outside of the old curve and the ends inside; by a 
simple calculation, this curve can be so adjusted that 
the length of track will remain unaltered. 

In conclusion, we will summarise the merits of this 
transition curve. It conforms with the first and 
second requirements, as stated in the beginning ; so 
also do the majority of the transition curves in use. 

But in addition to this, however, it conforms more 
nearly with the third and fourth requirements than any 
transition known to the author. It is flexible, can be 
made to fit the ground, can be run in with as much 
ease as a circular curve, and no bulky tables are 
needed for making the necessary calculations. 

The few formulz needed can be copied into the back 
of the note-book and always be ready for use. 








PORTS ON SANDY COASTS.* 


On the Mode of Establishment and Maintenance of Ports 
on Sandy Coasts Liable to Deposits of Silt. 


By P. pz Mey, Chief Engineer of Ponts et Chaussées. 


Introduction.—The low and open coasts of Belgium 
are essentially alluvial. The bottom of the sea is there 
covered with deposits of sand comprising numerous and 
important banks, as well as deposits of mud. The sand- 
banks are often shelly, and in certain places, gravelly. 
The mud is chiefly met with in the depressions which 
separate these banks. 

t may be admitted, in a general way, that the sands 
of submarine deposits under the action alone of tidal 
currents, and contrary to what takes place with regard 
to mud, are not put in suspension and taken along with 
the mass of the water in circulation. They are rather 
rolled along the bottom by small successive movements. 

The alluvial deposits constituting the bottom of the 
sea on the coast of Flanders are the result of accumulated 
effects during a long series of ages, and the conformation 
of the banks which ,they compose goes back, doubtless, 
to the quaternary age previous to the most recent trans- 
formation of our shores. Taken as a whole, this sea 
bottom, with the numerous banks that characterise it, 
shows a great degree of permanence. The contour line 
of 20 metres depth which limits it on the seaside, has 
preserved approximately the same position from the com- 
mencement of the century. The shoals and channels are 
almost in the same sites, and we cannot discover the for- 
mation of any new banks or any new channels, 

What is necessary to consider in the first place is the 
tidal currents, whose effect is preponderating because of 
their uniform, periodic character. Now, these currents 
before the coast of Flanders, alternate in the open sea 
towards the N.E. and S.W. Near the shores they exhibit 
a rotative inverse movement; that is to say, they are 
constantly variable in direction, and successively traverse 
all the points of the compass, from right toleft. But the 
flood and the ebb during the greater part of their dura- 
tion, comprising the period in which these currents have 
the greatest intensity, are still directly opposed, and 
their directions are about N.E. and 8. W. 

The ebb has a duration greater by 1 to 14 hours than 
that of the flood, but the ratio of its velocity to that of 
the flood is on the average comprised between $ and §. 
The effects of these currents, then, acting in opposite 
directions, tend to neutralise each other. 

As regards the action of the waves, it decreases very 
rapidly in descending from the surface of the water, and 
at a considerable depth it has no longer sufficient power, 
even in violent storms, to cause important movements of 
sand. The waves only act with energy on high banks, 
above all on those which are bare at low water. On strik- 
ing these shoals they rise and break, throwing forward 
the sand in the direction of their propagation, and this 
with the more violence as the depth of water is smaller. 
Nevertheless the movements of sand which these condi- 
tions give rise to, are confined to narrow limits, and often 
to simple displacements taking place on the surface of 
the raised plateaus. It is thus that on the whole the 
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sea bottom on the coast of Flanders shows great relative 


stability, and this appears even in the estuary of the | 
Scheldt. ia 

As to the deposits of mud and muddy sand which | 
occupy such considerable extents of surface at the en- 
trance of the North Sea, greater or less amounts of these 
alluvia are put in suspension and intermingled with the 
mass of the water, travelling with it under the incessant 
action of the ebb and the flood. The degree of satura- | 
tion of the water evidently depends on the velocity of the 
currents, and still more on the state of agitation of the , 


h | I.—ConpiTIons OF ACCESSIBILITY OF HARBOURS. 


Whilst certain sandy shores, like those of the Nether- 
lands, are connected directly with the deep sea by means 
of unbroken slopes more or less steep, the existence of the 
banks that encumber the shores of Dashes creates there 
a special situation, varying from one point to the other of 
this coast (Fig. 1). 

Only a few years ago the idea would not have been 
entertained of improving the eonditions of accessibility of 
a harbour by modifying at certain points the configura- 


’ 


| bank only offers 3 metres of water at low water, they can 
only cross this bank at high tide.* 

In 1801, at which time the celebrated hydrographer, M. 
Beautemps-Beaupré, drew up the chart of the banks of 
the coast of Flanders, the Stroom-bank, in the part 
limited by the contour lines of 4 metres below low water, 
only extended on the east side 18,000 metres beyond the 

|port of Ostend. It had, at a minimum distance of 
| 12,000 metres, soundings of 4 metres extending to the 
| shore, thus leaving on this side a wide channel of approach 
j into the small roadstead of Ostend. In the whole extent 
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sea. But the mud, although it circulates constantly and 
abundantly along the whole coast of Flanders, does not 
give rise, either in the channels or roadsteads, to any con- 
siderable deposit, so long, of course, as the sea bottom is 
not, by any abnormal circumstance, withdrawn in any 
d from the regular alternate action of the flood 
pm ebb, 


The mud invades, on the contrary, all the places pro- 
tected transversely to the shore, and with so much more 
activity as the depth is greater and as the spaces in | 
question have greater extension towards the land, 









Soundings show low water level at avinary Spring Tides 
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tion of the sea-bottom in front of the shore. To-day 
things are not the same, thanks to the improvements in 


' dredging machinery. Suction dredgers can act in the 


open sea either to excavate a channel across a bank of 
sand or to deepen or improve an existing one. 

Excavation of the Channels of the Stroom-bank.—The 
Stroom-bank, opposite the coast of Ostend, extends from 


| Middlekerke up to the village of Breedene, and separates 


the great from the small roadstead of Ostend. The great 
roadstead of Ostend being in no way protected, ships 


‘cannot lie there in rough weather ; and as the Stroom- 
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of this roadstead mean soundings of 7 metres to 8 metres 
at low water spring tides were obtained (Fig. 2.). 

In 1886, as the chart of Lieutenant Stessels shows us, 
the Stroom-bank had lost in width, and had gained more 
than 4000 metres in length towards the east, following a 
direction slightly inclined with reference to the shore, and 
pa 4 leaving on the right side a pass 550 metres in width, 
with 5.30 metres of water below low water spring tides. 
At the same time, all that part of the small roadstead 
situated to the east of the meridian of Mariakerke was 
much silted up in 1886. There were only soundings there 
at low water of 5.20 metres to 6.20 metres, and imme- 
diately to the west of Ostend 7 metres. 

These modifications have been more and more accen- 
tuated since that time, to such a point that the Stroom- 
bank in the end has closed in with the shore, whilst the 
smaller roadstead has continued to silt up; the depth at 
the east end only now measures 4 metres to 44 metres 
below low water. 

The progressive extension of the Stroom-bank is ex- 

lained by the special conditions under which this sand- 
Cook exists. It is comparatively high, and comprised 
between two deeps—the great and small roadsteads of 
Ostend. Its inward slope is very steep, whilst the opposite 
slope has a somewhat gentle inclination, and as the bank 
on the whole shows an oblique direction with reference to 
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*The range of the tide at Ostend is 4.60 metres at 





springs, and 3.70 metres at neaps, 
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the shore differing little from that of the tidal currents 
at the moment of their greatest force,* these, and espe- 
cially the flood current, impinge on this last slope, which at 
the same time receives the shock of the waves from the 
open sea. There are thus produced along the shoal 
breakers and eddies which throw the sand in suspension, 
and permit the currents to carry, little by little, a part 
of these materials towards the east or in the direction of 
the prevailing winds, and deposit them at the end of the 
bank, where the intersection of the flood tides, coming 
respectively from the great and the small roadsteads of 
Ostend, gives rise to the formation of a large pool, such 
as to cause the precipitation of the sand conveyed. 

In proportion as the Stroom-bank extended itself across 
the former channel, the waters that enter the small road- 
stead during the flood, finding on this side a continuously 
diminishing section, have been more and more obstructed 
in their progress, and therefore, entering comparatively 
still water, they deposit on the bottom a part of the 
matter in suspension. Further, the erosive force of the 
ebb currents at the moment of their greatest speed has 
diminished at the same time, so that their action was not 
sufficiently powerful to counterbalance the effect of these 
deposits. 

It must be added that in any violent winds the waters 
brought up to the surface of the sea carry with them solid 
matters in a way that some hydraulicians consider to be 
of great importance. 
he considerations which precede show clearly that the 
silting up of the small roadstead is only a natural conse- 
quence of the extension of the Stroom-bank. We have 
thus been led to propose, as the only means of improving 
the condition of this roadstead, the excavation of a wide 
channel at the east end of the bank, or, in other words, 
to remove on this side the end of the bank for a distance 
great enough to reproduce the hydrographic state of thin 
shown on the chart of Ostend drawn up in 1801 by M. 
Beautemps-Beaupré. 

Now it may be foreseen that when the cause of the 
silting up has disappeared, the silting itself will cease, 
and that the pss now existing in front of Ostend, 
which is about6 metres below low water, will be main- 
tained, and that is the result that it is above all impor- 
tant to arrive at. 

When the eastern channel is opened it will be doubtless 
exposed to fresh deposit, for the condition of the Stroom- 
bank itself not being modified, the movements of sand that 
take place along the shoal and which cause deposit at its 
end, will continue to goon, to the detriment of the channel 
that is made; but it must be noted that the movements 
of sand of the Stroom-bank are not, after all, of excessive 
amount, for the extension of the plateau is the result of 
effects accumulated during about a century, and if we 
make an approximate estimate we obtain about 13,000,000 
cubic metres, or a mean of 150,000 cubic metres per 
annum, and it may be asserted that the deposits in the 
new channel will not exceed that figure. 

We have also proposed to open a second channel across 
the Stroom-bank to the west of Ostend, specially designed 
for navigation, and it is this channel that has just been 
excavated. It is 600 metres in width, and its depth was 
provisionally fixed at 5 metres below low water spring 
tides. The works were commenced on March 15, 1890, 
with two suction hopper dredgers ; each of these vessels 
has a length of 43.40 metres, and is 8.50 metres wide and 
4 metres deep. The draught aft is 2.45 metres light and 
3.25 metres loaded. The capacity of the hoppers is 350 
cubic metres; the engines are vertical, compound sur- 
face-condensing, 220 indicated horse-power, giving a 
speed of 5 knots loaded and 6 knots light. In the month 
of January, 1891, the work was commenced by removing 
343 cubic metres at a cost of 0.58 fr. per metre, carried a 
distance of 4 kilometres. The sand dredged was almost 
pure, of average size, and in certain spots more or less 
shelly. Each dredger filled itself on an average in less 
than fifty minutes. They have done as much as 3700 
cubic metres ina day. There is no example within our 
knowledge of dredgers of this kind having given so good 
aresult. From the very commencement of this work the 
soundings showed very satisfactory results. In the month 
of November the minimum depth in the channel was 
already 4.27 metres ; from March 9 to October 21 follow- 
ing, 250,000 cubic metres were dredged in the channel at 
a cost of 0.40 fr. per cubic metre, including transport. 
At the conclusion of the work the depth obtained every- 
where reached the minimum of 5 metres, which had been 
specified. 

Without entering into more details on this subject, we 
will say that from October 21, 1891, to September 7, 1892, 
no dredging has been done in the new channel, and that 
the depth has remained practically the same. 

From the month of June, 1892, the dredging to be 
done in the west pass of the Stroom-bank has been in- 
cluded in the general estimate of dredging works for the 
Belgian coast. The amount provided for this channel 
for a period of five years is a maximum of 150,000 cubic 
metres and a minimum of 100,000 cubic metres per annum. 
This dredging is expected not only to maintain the 
channel, but to gradually deepen it to 6 metres at least, 
i.e., to the existing depth in the small roadstead before 
the port of Ostend. Fig. 5 represents the state of the 
channel in 1893, and also that of the bank abreast of the 
channel before any dredging had been done there. 

Artificial Roadsteads and Breakwaters.—The idea has 
been sometimes put forward of creating along the Bel- 
gian coast artificia] roadsteads by means of breakwaters 
established parallel to the coast, that is to say, in the 


* Along the coast of “Belgium the —_ of the flood 








tide at the moment of its greatest force varies from 
1,10 metres per second to 1.50 metres per second ; that of 
the = from 0.90 metre per second to 1,40 metres per 
second, 








direction of the tidal currents during the period of their 
greatest intensity. 

Unless breakwaters were established at a great distance 
from the shore, such works would not overcome the difti- 
culties of approach created by the shoals on the coast of 
Belgium. Besides, on a coast devoid of shelter we should 
have to give a great length to the breakwaters, without 
which the space that they protect would not offer suffi- 
cient calm to allow ships to remain there with safety in 
heavy weather. This being the case, it is certainly 
better, and much more practical, to confine ourselves to 
the improvement of the channels of approach to the 
port by dredging, and to give it a depth of water and 
such » design as to admit large ships at all times, or, at 
any rate, during as many hours of each tide as possible. 
We shall examine this question later. 

The usefulness of a breakwater on an open and alluvial 
shore may be fairly argued, in onr opinion, when the 
beach in question leads directly to deep water without 
the interposition of any shore, as, for instance, at 
Ymuiden. The coast is, then, specially exposed to the 
waves of storms, and the breakwater, which should be 

laced at a distance of at least 2500 metres to 3000 metres 

rom the shore, would have the result, not only of creat- 
ing in front of the shore relatively calm water, where 
ships could, if necessary, cast anchor, but also of protect- 
ing the coast itself. 

There can be no question of constructing, as some en- 
gineers have proposed, artificial roadsteads or vast outer 
harbours on the coast of Flanders by means of works 
starting from the shore, and forming an inclosure whose 
entrance would be outside the shoals parallel to the coast 
such as the Stroom-bank before Ostend, or the Zan 
before Heyst. These works would intercept completely 
the flow of the littoral currents, and would infallibly 

ive — to disturbances in the sea bottom of the neigh- 

ur : 

Still less can it be advisable to create outer harbours by 
meansof asinglecurved breakwater starting from the shore, 
and turning its convexity towards the prevailing winds. 
This arrangement would not save us from silting even if 
openings were left in the breakwater, and thus a partial 
passage given to the tidal currents. 


II.—Tue EstaBlisHMENT AND MAINTENANCE OF 
HARBOURS, 

General Considerations.—Tidal ports on the coast of 
Flanders include generally a channel formed between two 
and an outer harbour, at the end of which are the 
ocks of wet docks. The piers are of open work, that is 
to say, they are formed with a low embankment, in ad- 
vance of which, on the side of the channel, is a high pier 
of timber framework. The low embankments are in- 
tended to stop the sands of the shore, and to confine in 
the channel the tidal currents as well as those coming 
from the artificial sluices and from land drainage. The 
axis of such channel on our coast is directed almost N.W., 
this being the best direction, as the prevailing sea winds 
blow from the W. to N.N.W., and those from the N.W. 
cause the most violent storms. 

The tidal ‘ports of the coast of Flanders, constructed in 
parts through a long series of years, and often badly 
arranged, do not, in general, possess the qualities now 
desirable from a nautical point of view, especially in 
respect of the insufficient dimensions of the channel and 
of the outer harbour. But this system, nevertheless, 
suits better than any other the conditions of a shore 
essentially alluvial, and there is nothing to prevent its 
joe applied to the needs of large ships, as we will try to 
show. 

Sand Deposits.—The movement of sand that is ob- 
served on beaches is due, as we know, to the action of 
tidal currents combined with that of waves, and to the 
direct action of the wind. The effect of tidal currents is 
in this respect of comparatively small importance ; never- 
theless these currents, when they are deviated by piers 
projecting on the coast, give rise along these works to 
eddies and erosions, and they carry the sand so raised 
beyond the pier heads, There the currents so diverted 
intersect those travelling past the harbour, and thus give 
rise to dead water and deposits at the entrance of the 
channel. Waves are the most active agency in the trans- 
port of beach sands. Incalm weather, as they are propa- 
gated over great depths, the movement decreases from 
the surface downwards, but when they approach the 
beach, traversing depths of water uniformly diminishing, 
the displacement produced carries with it the sands from 
the bottom, which are thus driven gradually towards the 
beach. e waves in breaking throw a part of the 
materials raised eee their own range of action, and 
add to the effect of the rising of the water on the beach. 
Thus there are formed in the exterior angles, between the 
piers of a harbour and the beach, more or less important 
deposits, which are more pronounced along the pier ex- 
posed to the prevailing winds. Besides, the winds in 
driving before them the sand of the part of the beach 
which is left bare by the tide, as also sand from the sand- 
hills, serve to increase these deposits largely. Whilst 
the beach is raised in calm weather, it is, on the other 
hand, eaten away in storms, especially when these are 
accompanied by high tides. The water then accumulates 
on the shore and produces powerful downward currents, 
whilst the waves in breaking on the beach give rise to 
return waves of very great strength, which act chiefly on 
the bottom and stir up the sand on the whole extent of 
the beach violently. It is thus that a greater or less 
quantity of the sands, which have been carried up, are re- 
moved towards the regions outside low-water line, and in 
front of the pier heads. Under the action of the continual 
movements of sand that we have just described, the beach 
on each side of the piers of the harbour tends, after a 
certain period, to a position of comparative equilibrium, 

Only a few years ago the deposits at the entrance of 





 ~ oom on sandy coasts were very difficult to contend 
with. 

The only method applied with any success was the em- 
ployment of ewer. Originally the ports of the coast 
of Flanders, Dunkirk, Nieuport, and Ostend, were formed 
at the mouths of old creeks, where the sea entered freely, 
and which occupied vast areas. At the reflex the flow of 
the tidal waters, together with the waters of land drainage, 
formed more or less powerful natural sluices. 

But it was always at the entrance of the channel that 
these natural sluices had least effect, that being precisely 
the point where the greatest depth is wanted in order to 
compensate for the loss of water in the trough of waves, 
and to avoid the formation of breakers. Besides, they 
could scarcely increase the depth already existing, for the 
bottom was generally formed of sand not easily put in 
motion, and being well consolidated and mixed with shells, 
offered much resistance. 

After the lagoons and creeks had been embanked in the 
interest of agriculture and of public health, and after finally 
the inroads of the sea were completely stopped by locks 
established at tha head of the harbour, the natural sluices 
were replaced by artificial ; but the same difficulties con- 
tinued. As soon as the depth of water at low tide 
attained to 2 or 3 metres, the sluices bad only a feeble 
action on the sands of the bottom, especially outside the 
piers, where the sluicing currents were rapidly lost in the 
mass of the water. Thus it was admitted as a principle 
that the sluice gates were to be placed as near to the 
entrance as possible, and that the greatest head available 
was to be given. On the other hand, many methods have 
been attempted or proposed in view of stirring up the 
sand in the approach channel to a harbour, and so facilitate 
its being carried away under the action of sluicing or 
tidal currents. 

The application of dredgers has proved that the deposit 
of sand before the pier heads is, in most cases, much less 
rapid than had been supposed. Therefore, in removing 
the deposits by this means and transporting them to places 
where they cause no inconvenience, a rational and final 
solution is obtained. The results that can be obtained by 
dredging in the improvement and maintenance of the 
entrance of harbours on sandy coasts essentially depend 
on the conditions of those ports, and, in the first place, on 
their width. 

So it is that at Dunkirk, where the beach is very wide— 
1200 metres to 1600 metres—and includes an upper zone of 
great extent, practically level, and only covered by the 
sea at spring tide, the amount of dredging to maintain in 
the outer channel of the harbour a depth of 24 metres 
below low-water spring tides is no less than 500,000 cubic 
metres perannum. The beaches at the north end of the coast 
of Flanders, notably those about Heyst, are, on the other 
hand, very scanty ; they have only a width of about 200 
metres from the foot of the sand-hill to the line of low water 
spring tides, and they are protected against the erosive 
action of the sea by frequent herbage. We may assert 
that on this part of the coast, where a new harbour is con- 
templated, no difficulty will arise from silting, and that a 
very moderate amount of annual dredging will enable the 
depth necessary for large merchant ships to enter at all 
states of the tide to be maintained. 

We have proof of this in the results obtained at Ostend, 
where the beach in this respect has a much less favourable 
régime than that at Heyst. 

To the east of the channel the beach shows a mean width 
of 375 metres, with a slope of about 1.3 per cent. in the 
belt bounded by the line of high-water spring tides ; the 
higher belt up to the foot of the sand-hills has a width 
of 20 metres to 40 metres. On the west side, in front of 
Ostend, is a masonry wall and reclamation 650 metres 
in width, which advances 160 metres beyond the general 
line of the sand-hills. Immediately beyond this wall 
the beach shows a width of about 300 metres, with 
a slope of between 1.3 and 1.6 per cent. Now the 
interesting point to observe, and which I have already 
pointed out to the Congress at Paris, is that the projecting 
wall, which is now of considerable age, has no effect 
upon the low-water line ; that remains unaltered up to the 
entrance channel of the harbour. This is owing to the 
small width of the beach on the west, whose upper portion 
to half-tide has been pitched so that the movements of sand 
are comparatively limited. We thus see how the exten- 
sion of the piers of the harbour, carried out in 1804, has 
caused no extension of the beach. 

The first efforts at dredging were made in 1880. Begin- 
ning in the following year, the works were pushed for- 
ward actively, and in June, 1884, as much as 615,000 
cubic metres were removed. At this time the outer channel 
had acquired on the line of entrance a depth of 6 metres 
below low water spring tides, while that previously ob- 
tained by means of sluices only reached 14 metres to 
2 metres. 

The width of the channel has been continuously in- 

up to June, 1888, the total excavation amounting 
to 1,200,000 cubic metres. 

Since that time the work has been confined to the 
dredging necessary to maintain the situation established. 
The annual amount on the average reaches about 
100,000 cubic metres, including in this what is done to 
maintain the channel between the open-work piers. We 
may, then, say that by means of a comparatively small 
amount of dredging great depths can be created and main- 
tained at the entrance of ports on sandy coasts, except in 
certain special cases, such as that at Dunkirk. 

In sasha eas the best way to overcome the difficulty, 
in our opinion, is to deal with the beach, and embank the 
upper part of it. There is even an advantage in construct- 
ing embankments projecting beyond high-water line, 
such as that which exists at Ostend. In this way we 
should suppress, in the neighbourhood of the harbour, 
that part of the beach on which in ordinary weather the 
sand gets accumulated, and from which it is brought back 


622 





ENGINEERING. 


[Nov. 17, 1893. 








by the first storm, in greater or less quantity, towards the 
entrance of the harbour. Before a projecting embank- 
ment the direct transport of alluvium towards the piers, 
especially the transport by wind, is in a great measure 
interrupted, while, on the other hand, the descending 
currents and the return waves which arise along the em- 
bankment have the result, whenever the sea is rough, of 
eating away the beach, and maintaining itin a compara- 
tively attenuated form. Thus at Dunkirk the great 
development of the beach on the west dates from a dis- 
tant period. It is due to the uniting cf the shore with a 
high shoal situated seaward of the coast, and from which 
it was separated by the deep of Mardyck, which has gra- 
dually been filled up. At other places these wide beaches 
have been soodaael' by the gradual filling up of the mouth 
of an old arm of the sea, such as the Zwyn, situated on 
the Dutch frontier. But in those cases the changes were 
of limited duration, and when the beach has acquired its 
condition of relative equilibrium, there is nothing to 

yrevent our embanking the upper part, without fear of 
Romer extension by encroachment on the sea. The 
exampls3 of Ostend is absolute proof of this. _ 

Let us say, to summarise, that in order to improve the 
approach channel of harbours established on a sandy 
coast, artificial sluices with sea water are no longer ad- 
visable ; dredging gives better and more certain results, 
and, at the price at which it can be done to-day, it is a 
more economical process than artificial sluicing. Where 
the sluices already exist they may, nevertheless, be 
usefully employed to maintain the entrance by carrying 
off recent deposits at the entrance and against the piers, 
especially when the submarine slope outside the harbour 
issteep; for in that case there is little fear that the sand 
carried away would create a bar in front of the entrance, 
the action of the waves and currents being there generally 
sufficiently powerful to carry away the fine sand and 
spread it in the ~—- parts of the sea.* 

Mud Deposits.—We find silt on most shores, even those 
that are rocky. In most cases, however, it is not found on 
these shores except in comparatively small quantities, and 
comes from the disintegration of the clayey rocks which 
enterinto the composition of cliffs, and from the discharge 
of rivers emptying into neighbouring bays. 

But on the shores of Flanders, where muddy deposits 
occupy very vast areas, this alluvium occurs in great 
quantity, and invades all sheltered places freely opened 
tothesea. For ports established on such a shore, internal 
silting constitutes a considerable difficulty in the main- 
tenance of their depth, and cannot be left out of view in 
studying the design to be adopted. 

The simplest design consists in forming the outer 
harbour of two converging piers, like those of the port of 
Kingstown in the Bay of Dublin—a port which continues 
in excellent condition almost without dredging. Butthe 
neighbourhood of Kingstown cannot be regarded as being 
muddy in the character of its shores. The coast in the 
interior of the bay is formed of granite rocks to the south, 
and of calcareous rocks in the remaining parts. 

The conditions that characterise neighbourhoods essen- 
tially alluvial are quite different. The port of Ymuiden 
is a rare example of one constructed on the system 
adopted at Kingstown, and having alluvial conditions. 
The inclosure between the breakwaters has an area of 
120 hectares. Now the deposits of mud are so abundant in 
this enclosure, which was destined to serve as a harbour 
of refuge, that from the very outset the idea of giving it 
deep waters had to be abandoned, and no more is 
attempted than to maintain a central passage of 250 
metres in width with a depth of 74 metres below low 
water, and still the maintenance of this passage, whose 
surface up to the locks of the maritime canal of Amster- 
dam only measures 320,000 square metres, requires every 
year a dredging of 500,000 cubic metres of silty matter 
measured in the hoppers. Theimportance of this dredging, 
undoubtedly considerable, is nevertheless not excessive, 
and although it is objectionable by reason of the extensive 
plant it necessitates, this kind of outer harbour is quite 
admissible for Ymuiden. Besides, the range of tide 
being only 1.60 metres, it would be difficult to provide a 
system of tidal sluices. 

But on the coast of Flanders the situation is different. 
It must be noted, first, that the movements of mud are 
there much more abundant than at Ymuiden. The sea- 
bottom, found at considerably less depths, is consequently 
much more subject to disturbances by storm waves. 
Further, the tidal currents have there much more force. 
Their velocity is almost double that at Ymuiden, so that 
the water carries great quantities of silt in suspension. 
The mean quantity of solid matter in a calm or slightly 
disturbed sea is 0.9 cubic centimetre for one litre of water 
taken at thesurface, and 2.8 cubic contimetres for a litre 
of water taken 1 metre at least from the bottom. When 
the sea is rough, the quantity of matter in suspension, 
especially that which circulates near the bottom, gives 
rise to deposits ten or fifteen times greater than those 
obtained in calm weather. It is understood that waters 
so saturated, in entering freely at every tide into an outer 
harbour or inner channel, must cause very considerable 
silting when no natural or artificial flow exists to hinder 
the formation of deposits ; especially as, along the coast 
of Flanders, the range of the tide, on which depends the 
volume with which the harbour is filled, measures on the 
average 4 metres, or double what is found at Ymuiden. 
This effect is observed on the slips at Ostend and at 
Blankenberghe; the silting there reaches at least 0.8 
metre of thickness per year, while they are excavated to 
hardly 1 metre below low-water. As soon as we pass that 
depth, the importance of the deposits increases very 





* In this memoir we do not consider outer harbours 
situated at the mouth of tidal rivers such as the Tyne and 
Tees, in which the tidal waters filling those rivers produce 
on the ebb natural sluices of great value, 








rapidly. As we have already said, it must of necessity be 
so, for all protected inclosures in which there is no 
strong outward current. Thus it would be impossible to 
establish on the coast of Flanders outer harbours like 
those of Kingstown or Madras, and to maintain their 
depth. Even if we wished, following the example of 
Ymuiden, to confine ourselves to providing a central 
passage, the Jabour this would require would still be ex- 
cessive, and would give rise in practice to great diffi- 
culties. 

It results from what has been said that, on an open and 
muddy coast, the best system to adopt for the establish- 
ment of a harbour must comprise in the main a channel 
bounded by open piers, an outer harbour of limited 
surface, as well as an installation of tidal sluices, com- 
pleted, when the site allows, by sluices from the land 
drainage water. 

The end to be obtained from the sluices, in the way in 
which we propose to make use of them, is very different 
from their original purpose, in which they more especi- 
ally served to attack the sandy deposits at the entrance 
of the harbour, while these deposits, by the nature and 
cohesion of their constituent parts, do not lend them- 
selves to an attack by artificial sluices. The muddy silt, 
on the contrary, is easily carried off by currents of sufti- 
cient intensity. When they are recent they are only 
floating, so to speak, near the bottom, in the form of 
liquid mud, and it is beyond doubt that sluicing currents 
of a mean velocity of 0.80 metre to 1 metre per second 
will successfully clear away deposits in course of forma- 
tion. It is even more important to consider the mass of 
flowing water rather than its speed, and to regulate the 
opening of the sluice paddles and the water level of the 
sluicing basin so that the force of the currents does not 
exceed a comparatively moderate limit.* 

Whenever the sluices operate they simply restore to 
the sea a relatively small quantity of mud brought by it 
into the harbour; and as this fine matter is mixed with a 
considerable volume of water, it is carried off at once by 
the ebb tide to meet later on the flood tide which carries 
it in the opposite direction. - 

To fix the ideas, we have represented in Fig. 7 a 
kind of arrangement it would be well, in our opinion, 
to adopt for ports to be established on a sandy shore 
where mud abounds. In each case it is clearly necessary 
to accommodate ourselves to local circumstances. The 
project that is shown in full lines is especially suited to 
the new port which is contempla at Heyst, at the 
northern erd of the Belgian coast. The entrance channel 
following the direction of the prevailing winds would be 
included between open piers, with low embankments, con- 
structed like the new west pier of Ostend (Fig. 8). 
It would have 150 metres of width, and would extend as 
nearly as possible to the depth which it is proposed to 
maintain in the harbour, or 7 metres under low water. 
Being carried to the inside of the sand-hills, it would ter- 
minate in an outer harbour of dimensions large enough to 
allow large ships to turn without difficulty. The outer 
harbour would include a branch to the west of its axis, 
where would be placed the locks for entering the mari- 
time canal to be made between Heyst and Bruges. It 
would also communicate directly with a wet dock, having 
quays founded at a great depth to be used by regular lines 
of steamships. The distance between the entrance of the 
channel and the further end of the outer harbour would 
measure about 2500 metres. We may regard this distance 
as sufficiently great that ships would lose their speed, 
and to avoid any trouble from the swell in rough weather. 
Designed as shown on the plan, a channel of 150 metres 
wide would be certainly practically safe for the greatest 
ships. It would even afford, in regard to facility of 
entrance, being included between pier-heads of open 
framework, undoubted advantages over ports like 
Ymuiden or Madras, formed with solid breakwaters. As 
to the greater or less disturbance which these open works 
allow to exist-in the interior of the channel, it is not of a 
nature to hinder navigation. In support of what has 
been said, we may quote the example of the port of 
Ostend. The channel of this port was widened in 1889, 
and now has 110 metres of width between the piers, and 
150 metres between the a. The depth at the 
entrance is 5 to 6 metres below the level of low water in 
the outer pass, and 4 metres in the interior of the channel. 
Now the port of Ostend, since the completion of these 
works, is practicable at high water to sailing ships in any 
weather, and no case of —- has arisen. 

The system of sluices would comprise a large basin, 
whose upper sluice would be spaced in the centre line of 
the channel, but which would serve also to produce sluic- 
ing currents at other parts by means of culverts at a 
great depth. 

Conclusions.—F rom the considerations that have been 
developed, the following conclusions may be drawn : 

1. On an alluvial coast, having sandy shores, like that 
of Flanders, it is impossible to create artificial roadsteads, 
or large outer harbours, by means of breakwaters start- 
ing from the shore and carried out into deep water. 

. All that could be done in this way would be to 
make breakwaters on certain shores favourably situated 
as regards tidal currents and waves, to improve an exist- 
ing roadstead which might offer convenient channels of 
approach. In such cases it would remain matter for con- 
Sn ee the considerable cost of the works to be 
execu or that purpose was in proportion to the bene- 
fits to be gained. aa are wate 

_3. It is generally more practical to improve to the de- 
sired extent the conditions of approach of a harbour by 
dredging, and to create in the same way, at the entrance 
of the harbour itself, the necessary depth for large mer- 
chant ships to ap h it at all states of the tide. 

4. But when the neighbourhood of the harbour con- 


* See Appendix, 








tains any great quantity of mud, we must, besides, pay 
attention to the difficulty of maintaining an equal dept 
in the interior, and of counteracting successfully the de- 
posit of silt. ‘The only way of doing this is to use tidal 
sluices, combined with those of land water, where circum- 
stances allow of it. From this point of view, the arrange- 
ment of the harbour that it is best to adopt should 
include mainly a channel bordered through the beach and 
out to the entrance by piers of open work with low 
embankments; an outer: harbour of limited extent, at the 
end of which are established locks for access to the tidal 
basins on the maritime canal to be served, as also the 
tidal quays for the use of ships of regular lines. These 
constituent parts of the port must be arranged in a way 
to suit the needs of the largest ships, and to enable the 
best advantage to be taken of the sluices. 


APPENDIX. 


On the Influence Exerted by the Lowering the Sill of a 
Sluice-Gate on the Useful Effect of the Sluice. 

The sill of sluice-gates is generally placed a few inches 
at least above the level of low water spring tides, to enable 
—— to be examined, and repairs, if necessary, to be 
made. 

But for the purpose of obtaining the best effect from 
the sluices there is an evident advantage in placing the 
sill as nearly as possible at the level at which it is desired 
to maintain the bottom of the entrance channel. 

In order to get at the floor and apron of the sluice, it is 
only necessary to construct it with grooves in the walls 
above and below the gates, in which cofferdams can be 
placed if necessary. Further, with the methods now 
available for putting in deep foundations, they may be so 
constructed as not to be liable to any serious injury. 

The flow of water from a sluice-gate is a very compli- 
cated case of varying motion. We may, however, with- 
out serious error, = the period of flow divided into 
intervals, during each of which the flow is uniform, if 
these intervals are sufficiently short. This is what we 
have done in order to investigate how the useful effect of 
sluices varies with the depth of the sill of the gate. 

The differential equation of the hydraulic axis of a cur- 
rent of uniform flow is 


ee? 9g? 
a. t- ENED 
LS lemme SRT TT 
Jr-a-2(2) 
g9\o/ w 
We allow for the sake of simplicity : 
1. A horizontal floor, so that ¢ = Oand 4/1 — 2? =1, 
2. The transverse section to be rectangular, and equal 
to the actual section of the channel. 
3. The perimeter x = n 1 where n > 1, being constant 
and depending on the wetted perimeter of the section of 


the channel at low water. 
We also neglect the term 


1(q\:t 

9\e]}w 
compared with unity ; for the ordinary velocities of sluic- 
ing currents this term has a comparatively small value : 
for v = 1.60 metres it is less than :';. This amounts to 
the assumption that the whole slope of the surface is re- 
quired to overcome the resistances to motion. 

It is also to be noted that we are only concerned with 
comparative results, and, therefore, these hypotheses are 
quite admissible without sensibly affecting the correct- 
ness of the conclusions. 

The formula fer uniform motion becomes then : 

2 
ah __ 14, % andasw =Th, adh __h ¢? 
ds ow? ds Phe 

Integrating for a length of channel s, beginning at the 

sluice-gate, we have : 


ht —h4g= 4b; 9? s. 
And for the total length L: 


hi, -ai,'= as cent ty 

Applying to the flow through a sluice-gate the formula 
for orifices, the flow per second will be given by the ex- 
pression : 


q= 00 J29(H— hy) {3 (H— hy) +(h-2")}, (IL) 


\ being the linear opening of the sluice, and 0 a coefficient 
of Feat ve a er » ioe 
e combination of I. an - will give q and h, for 

each value given to H. In makin Hdliminish through 
a series of values, beginning with its maximum, we 
may draw up a table containing the different values 
of hs, q, and At, which characterise the motion of water 
in the channel during the whole period of the flow, and 
by giving different determinate values to h” we can ascer- 
ay ~ effect on the motion of alterations in the level of 

e sill, 

To determine the work of friction, or the useful effect 
of the sluice, we have the formula 


2 
Xb, T ds, 
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expressing the resistance of the banks and fi 
elementary length d s of the channel. Its hao” " 
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a the resistance for the whole length of the 
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The work of resistance, for an element of time d#, is 
expressed by 


* 2 
w™qdt x n (2) ds, 
°o 


and according to the simplified differential equation of 
motion given above, 


Xb, (1)‘as, =-@h. 
Ww @ 


The expression of the work, for time dt, becomes then: 


hy 
rail = dh=tq (hs Ces h,) dt, 
ho 


and for the whole flow of time T, 


Tr 
f q (hy — hy) at. 
° 


To calculate the whole work done by a sluice, we must 
calculate for each elementary section of the water in the 
sluicing basin the product q(h) — A) At, sum the results, 
and multiply by 7. ; 

Application.—Let us apply the preceding formule to a 
sluicing basing of 120 hectares (296.5 acres) area, the 
bottom of which is excavated to + 2.00 metres with refer- 
ence to the datum of mean low water — tides, and is 
connected by an easy slope with the sill of the gate. This 
is taken to be formed of eight openings, each having 
4.50 metres of clear width, the range of tide being 4.50 
metres. We suppose the channel to have a width of 
150 metres at low water, 7.00 metres of depth below low 
water, and 1850 metres of length with slopes of 3 to 1. 

As the formula I. supposes a rectangular section, we 
shall replace the true section by a rectangle of equal area 
and depth. Its width would be 129 metres or, say, 
130 metres. ; 

Taking the wetted perimeter x = n J, n being supposed 
constant, n x 130 = 130 + 2 x 7, from which n = 1,11 
metres. 

The error committed in supposing n constant through- 
out the flow is very small, as we shall see by the table 
below ; the greatest value of ho, near the sluice-gate, 
which is 7.28 metres, would only give » the value 1.112 
metres. 

We have supposed L = 1850 metres, \ = 8 x 4.50 = 36 
metres (the total width of opening), 6, = 0.0004 metre, 
h, = 7.00 metres, @ (the coefficient of contraction) = §. 
The level of water in the basin at the beginning of flow 1s 
+ 4,50 metres. 

Applying these data to the formule I. and II., we 


obtain : 
h4,= 2401 + 0.0001944 g? 
q =7.5 /29(H—h,)(2H + h,—3h’). 

If we successively suppose the sill placed at the levels 
0.00 metre, — 2.00 metres, and —4.00 metres, h” becomes 
7.00 metres, 5.00 metres, and 3.00 metres, and making H 
diminish from 7.00 metres + 4.50 metres, or 11.50 metres, 
by steps of 0.25 metre each, to7.00 metres + 2.00 metres, 
or 9.00 metres, we obtain the following Table : 


T= 
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Taking for 7 (the specific weight of the water in the 
sluicing basin), the value 7 = 1000 kilos., the work of 
friction on the bottom and sides of the canal will be: 


’ metres. 

7, = 82,639 ton-metres when the sill 
is at is 2 oes 0.00 

T, = 265,424 ton-metres when the sill 
is at dea ae Po — 2.00 

7, = 537,631 ton-metres when the sill 
is at awe at — 4,00 


Thus, representing by 1 the useful work of friction pro- 
duced p Taken one mk A of sluicing with the sill at 0.00 
metre, that produced in the same conditions with the 
sill at —2.00 metres would be represented by 3.21, and 
with the sill at —4.00 metres it would be represented 
by 6.51. ; 

If we calculate the velocity of the current by the 
formula ¥ 


“oT 
V representing the volume of water flowing in time oP 


and w the mean section of the channel, we obtain for the 
maximum, mean, and minimum velocity, respectively : 


w 


Maximum Mean Minimum 
Velocity, Velocity. Velocity. 
metres metres metres metres 
Sillat 0.00 0.69 0.41 0.25 
<< SR abe 1.13 0.80 0.57 
» 400 1,53 1.17 0.88 





ELgcTRicrry AND THE Gravg.—An electric hearse is the 
latest innovation in trolley transportation at San Fran- 
cisco, 





BOILER EXPLOSIONS AT CONGLETON 
AND NETHERTON. 

Two “‘ formal investigations” by the Board of Trade 
have recently bean held respecting boiler explosions, the 
following particulars of which may be of interest to our 
readers. 

The first was conducted at the Town Hall, Congleton, 
and dealt with an explosion which occurred at the iron 
foundry of Mr. Jonathan Booth, Victoria Mills, in that 
town on Thursday, August 24. The Commissioners were 
Mr. Howard Smith, barrister-at-law, and Mr. J. H. 
Hallett, consulting engineer. Mr. K. E. K. Gough 
appeared for the rd of Trade, and Mr. Andrew, 
solicitor, for Mr. Booth. 

In opening bad sean Mr. Gough stated that the 
boiler was originally made for an engineer of the name of 
Scragg, of Congleton, who, in 1860, ft 
which he himself had built, and supplied it to a 
Benjamin Barber, a farmer at Goostrey, Cheshire. Mr. 
Scragg had been dead some time, and Mr. Barber died 
shortly before the explosion took place. The boiler was 
of the vertical type, with an internal firebox, the uptake 
from which passed horizontally through the back of the 
shell. It was about 4 ft. in diameter by 6 ft. Sin. in 
height, made of iron plates originally about § in. thick, 
and was single-riveted throughout, the rivets being 
pitched about 2 in. apart. The shell was composed of 
five plates in the circumference, each plate extending the 
full height of the boiler. The crown was flat, made of 
two plates attached to the shell by an angle iron, and sup- 
ported by three gussets. The firebox was 3ft. 4 in. in 
diameter by 3 ft. 10 in. in height, the plates being, like 
the shell, originally in. thick, A manhole was cut in 
the boiler crown, and a vertical engine, with the crank- 
shaft carried across the boiler top, was attached to the 
side of the shell. The mountings consisted of an 
open safety valve loaded by a lever and weight, supposed 
to be set to blow off at a pressure of about 50 tb. r 
square inch, aglass water gauge, a pressure gauge, a blow- 
off tap, and a check valve. The boiler appeared to have 
been used by Mr. Barber for threshing purposes, and was 
then worked, so far as could be ascertained, at about 
60 lb. pressure. In 1890 Mr. Barber seemed to have had 
no further use for it, and it was sent to Mr. Booth, with 
a view to its being sold, the price wanted for the boiler 
and engine being 257. Mr. Booth carried out some re- 
pairs to the engine at an estimated cost of 10/., but no 
sale was effected, and in the month of May, 1892, he 
decided to use the boiler himself. Heappeared to have 
considered that he was entitled to do this, having re- 
gard to therepairs he had made, and he used the boiler 
without any permission from Mr. Barber, and practi- 
cally without his knowledge. Mr. Booth at this time 
examined the builer by tapping the firebox, and he then, 
so far as he was able to form an opinion, found it in fairly 
good condition. He knew that Mr. Scragg had had other 
boilers and engines made for a — Dp seme of about 
50 lb., and appeared to have conclu therefrom that 
that was the yen pressure at which to work this one. 
At any rate, he adjusted the weight on the safety valve 
lever so that the valve would blow off at about 50 lb. 
by the gauge. This gauge, which had been obtained from 
a neighbour named Berrisford, the owner of Mr. Booth’s 

remises, had been found slightly inaccurate by an 
inspector in the employ of an insurance company, who 
had advised its removal from Mr. Berrisford’s Xoiler. 
Mr. Gough went on to say that the boiler was used about 
twice every three weeks to supply steam to the blast 
engine, and no examination was made of it after May, 
1892. On August 24, when the boiler was full of water, 
the fire was lighted in the morning, but went out. It was 
lighted again between three and four in the afternoon 
and at the latter hour the pressure by the gauge ap ared 
to have been 40 lb. Shortly afterwards the boiler ex- 
ploded, badly scalding Mr. William Booth, and also 
causing injuries to a labourer. Portions of the boiler 
were thrown through the roof of the building, and fell near 
some cottages about 20 yards away. 

Mr. Thomas Robinson, farmer, Goostrey, said his late 
uncle, Mr. Barber, purchased the boiler thirty-three or 
thirty-four years ago from Mr. Scragg. It was used for 
various farm purposes, and was worked at 20 lb. to 301b., 
the valve being set to blow at 50 1b. When Mr. Barber’s 
stock was sold, two years ago last Logg , the boiler, not 
being disposed of, was sent to Mr. th’s foundry. 
During the seventeen or eighteen years during which time 
his uncle used it, he had never known it to be repaired. 

Mr. Jonathan Booth deposed to the boiler being sent 
to him with the request that he should find a customer for 
it. He repaired the engine at a cost of 10/., and thinking 
it might sell better if it could be seen under steam, he put 
it to work about eighteen months ago. Before doing so 
he looked the boiler over, and tapped it round with a 
hammer. He saw no leakage, and found it all right. He 
fixed the working pressure at 50 lb. because he knew 
this had been done before, having, many years since, 
worked with Mr. Scragg, for whom the boiler was made. 
The pressure gauge was not more than a pound or two 
out. After starting to work the boiler, he did not examine 
it again or get any one else to examine it. He knew 
it was an old one, but there were ad in the neighbour- 
hood older. In order to feed the boiler it was necessary 
to remove the weight from the safety-valve lever, and 
there was no mark on the lever to show where it was to 
be put when replaced. 

Mr. H. Berrisford, smallware manufacturer, gave evi- 
dence as to supplying the pressure gauge, which he should 
have had no hesitation in using again if necessary. 

William Dutton, fitter and turner, said he worked the 
boiler for Mr. Booth, The valve would blow off at 45 lb., 
and very hard at 50 Ib. 

Henry Barton, moulder, deposed to having lighted the 
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fire in the afternoon, when the boiler was full of water. 
Having got steam up to about 20 lb. or 30 lb., he handed 
the engine over to the care of other people. 

Mr. William Booth, son of the owner, said he was in 
charge at the time of the explosion. The pressure would 
not exceed 401b. He was struck on the head by a piece 
of the boiler, and was also scalded, being detained in the 
hospital for three weeks in consequence. 

r. Wm. Thomas Seaton, engineer surveyor to the 
Board of Trade, gave a report of an examination he had 
made of the boiler soon after the explosion. The plates of 
the firebox were yoga gi Pama by corrosion, more 
especially on the fire side. He could not say definitely 
whether the firebox had been out of shape before the 
explosion. It was not safe to work the boiler at a higher 
pressure than 8 lb. to the square inch. The thickness of 
the plates varied from the original thickness of § in. to 


in. 

Replying to Mr. Andrew on behalf of Mr. Booth, 
witness stated that as the corrosion was general the boiler 
would give pretty much the same sound all over, and 
therefore it would be easy for any one tapping it with a 
hammer to fail to detect its deterioration. 

Mr. Gough and Mr. Andrew having addressed the 
court, the Commissioners deliberated in private, and 
subsequently the President, Mr. Howard Smith, de- 
livered judgment. y 

The Court found, he said, that the explosion was due 
to the wasting of the plates of the firebox by corrosion, 
and that Mr. Booth, the owner, was to blame, inasmuch 
as, although knowing that the boiler was upwards of 
thirty years old, he made only a very superficial examina- 
tion. Tf he had gone carefully over the plates of the fire- 
box, as he ought to have done, he would have had an 
indication of the dangerous defects existing, and then it 
would have been his imperative duty to have drilled the 
plates, a process which would at once have shown him that 
the boiler was not fit to be used. It was in Mr. Booth’s 
favour, however, that he did make some examination, 

rhaps to the best of his ability, and that he had given 

is evidence straightforwardly. Nevertheless, the Court 
found him to blame, and must order him to pay a portion 
of the costs of the investigation. 

Mr. Andrew pointed out that Mr. Booth was seventy- 
three years of age, and was only a working man. 

Mr. Gough stated that the costs would amount to at 
least 307. or 407. 

Mr. Howard Smith said the Court was disposed to 
make the order as lenient as possible, and the justice of 
the case would perhaps be met if Mr. Booth paid to 
the solicitor to the rd of Trade the sum of 5J. as 
his share of the expenses of the investigation. 





The second formal investigation was held at Dudley, 
and referred to an a which took place on Mon- 
day, August 14, at the boot and shoe manufactory of Mr. 
John Harrison, Halesowen-road, Netherton. The Com- 
missioners were Mr. Howard Smith and Mr. Hallett. 
Mr. Gough conducted the case for the Board of Trade. 

The boiler, Mr. Gough said, was purchased second- 
hand by a Mr. Hughes some ten or eleven years ago. It 
was of plain cylindrical construction, 6 ft. long by 2 ft. 
in diameter, and was equipped with the usual and neces- 
sary fittings. About eight or nine years since, Mr. Bridges 

urchased the boiler and a small engine from Mr. Hughes 
or the sum of 9/. 10s., apparently as a speculation, and 
a short time after this transaction the boiler was seen 
by a boilermaker who advised the fitting of a new bottom 
to it, which was done at a cost of 4/. About five years 
ago the boiler was sold by Mr. Bridges to Mr. Harrison 
for 5/., and it was then set up in brickwork by some engi- 
neers who had now left the district. They informed Mr. 
Harrison that the boiler was safe to work up to 30 1b., 
and the safety valve was adjusted to blow at that point, 
The boiler was fitted up in a shed on Mr. Harrison’s 
premises, which was not watertight, and in wet weather 
the water leaked through, and found its way on to the 
top of the boiler. Acting on some information he re- 
ceived from an engine-driver, Mr. Harrison cleaned out 
the boiler and examined it about every six months, but 
never found anything the matter with it, and never em- 
ons Sa any one else to examine it for him. It was used 
or four or five days a week at a pressure of about 15 Ib., 
for supplying steam to a small engine which drovea 
— press. On the morning of August 14 the fire was 
lit, and at one o’clock Mr. Harrison put on some slack 
and left for dinner, the gauge then indicating a pressure 
of 7 lb. Ten minutes afterwards the boiler exploded, 
being — blown to pieces, the top portion being 
hurled through two brick walls, while other parts were 
blown in various directions. The brickwork seating was 
scattered, and the boiler shed demolished, but fortunately 
no personal injury resulted. 

After various witnesses had been examined, Mr. 
Harrison deposed to buying the boiler five years ago for 
5l. He never had a practical man to examine it, but he 
cleaned it out and examined it himself twice a year. He 
had never tried it with a hammer, but looked at the plates 
with a candle to see if any of the rivets were loose. He 
had seen 40 lb. on the boiler, and the safety valve was 
then blowing hard. 

Mr. James Shanks, engineer surveyor to the Board of 
Trade, stated that he had made an examination of the 
boiler after the explosion. He found very serious ex- 
ternal corrosion, which had reduced the plates, for 2 ft. 
along the longitudinal seams, from ;4;in. to a thickness 
not exceeding that of a thin piece of paper. This he 
attributed to the continual Meg of the top of the 
boiler -by water draining in from the roof of the shed. 
If the boiler had been examined by @ competent person, 
there would not have been the slightest difficulty in de- 
tecting the mischief. The simple cause of the explosion 
was thinning of the plates from corrosion, 
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Mr. Gough then submitted certain questions to the 
Court as follows: Did Mr. Harrison cause the boiler to 
to be examined by a competent pore when he purchased 
it, or atany other time? Did he take proper measures 
whereby the boiler could be safely worked? What was 
the cause of the explosion, and did blame rest upon Mr. 
Harrison? Mr. Gough pointed out that the boiler plates, 
as shown by the evidence of Mr. Shanks, were only ,'; in. 
thick when the boiler was purchased, and the boiler 
was worked on the morning of the explosion at the high 
pressure of 35 lb. ; , 

Mr. Harrison in reply stated that the boiler did not 
leak, and he thought it was safe. . 

Mr. Howard Smith referred to the dangerously thin 
plates, and asked Mr. Harrison what he had to say with 
regard thereto, Mr. Harrison replied that he could say 
nothing at all except that he was ignorant of danger. 

Mr. Howard Smith said ignorance was no excuse, 
and persons who used steam boilers and other appliances 
for their own use should take care to see that they were 
worked under safe conditions. The present case was a 
very bad one, and might have been attended with very 
serious results. The corrosion was external, and could 
readily have been found, had an examination been made. 
Mr. ontoed was decidedly to blame for oe 
this simple precaution. The case was of a flagrant 
character, and the Court was very much inclined to make 
an order for the payment of the costs in full, which would 
amount to between 60/. and 701. They had decided, 
however, to order Mr. Harrison to contribute to the 
Board of Trade the sum of 30/. towards the costs and 
expenses of the investigation. 





LAUNCHES AND TRIAL TRIPS. 

Tux s.s. Chickahominy went on her trial trip off the 
Hartlepool coast on the 4th inst. She isthe second of a 
roup of three steamers built at the Middleton eves, 
est Hartlepool, by Messrs. Furness, Withy, and Co., 
Limited, for the Chesapeake and Ohio Steamship 
Company, and is fit not only for general careO, but 
especially for the carriage of live cattle from the United 
States to this country. Two whole decks, almost from 
stem to stern, are given up to the accommodation of live 
cattle, and numerous improvements are provided for their 
safety and comparative comfort whilst on the voyage, the 
arrangements for ventilation and for the rapid supply of 
fresh water deserving especial mention. The vessel 1s pro- 
vided with main engines and boilers from the Central 
Marine Engine Works, West Hartlepool, the cylinders 
being 28 in., 434 in., and 72 in. in diameter, by 48 in. 
stroke. The boilers are two large double-ended boilers 
working at 160 lb. per square inch, made on the plan 
universally adopted at the Central Engine Works, with 
welded and flanged shellplates. The trial trip took place 
on a most unfavourable day, there being a heavy sea 
running and much wind, which prevented anything like 

a test being made of the speed of the vessel. 





The first-class battleship Revenge, which was built and 
engined at Jarrow by Messrs. Palmer and Co., made a 
contractors’ eight hours’ trial in the Channel on Tuesday, 
the 7th inst., under natural draught. The average boiler 
pressure was 149.8 lb., the revolutions 96.3 and 96.8, and 
the mean vacuum as high as 284in. and 28,3in. Under 
these conditions, and with a mean air-pressure of .19 in., 
the starboard engine developed 4614 and the port engine 
4563 horses, representing a collective horse-power of 9177, 
or 177 beyond thecontract. The average speed of the ship 
as registered by log was 17.375 knots ; the estimated speed 
is 16 knots. It remains, however, to be said that the 
trim of the vessel was 24 ft. 24 in. forward and 25 ft. 9 in. 
aft, giving a mean immersion of 24 ft. 11} in., whereas 
her designed mean load draught is 27 ft. 6in. The coal 
consumption per unit of power per hour amoun to 
1.95 lb. of Harris’s deep sea navigation coal. The vessel 
went out on the 9th inst. on forced draught trials. The 
sea was very rough, and swept the vessel from end to 
end, and caused the engines to race. But in spite of the 
severe test, the trial was remarkably successful, the power 
having exceeded the forced draught contract by 524 indi- 
cated horse-power, with an air pressure of only .46, or less 
than the allowance for natural draught trials. The details 
of the trials are as follows: 


—_— Natural Draught. Forced Draught. 


Steam pressure .. 149.8 me 146.8 
Star- | star- | 
board, Port. | board. | Port. 

Vacuum .. be ae -»| 28.5 28.3 28 284 

Revolutions oe s* --| 96.3 | 96.83 | 101.62 | 102.3 

Mean f High pressure.. oo} 45.5 44.7 52.70 | 54.20 

Pres-; Intermediate pressure) 21.15 22.73 25.03 | 28.12 

sure. | Low pressure .. ee 1.66 10.61 18.62 12.53 

Indicated fe eer. «| 1419 1402 1733 1795 

Horse- - | a> 
Power | pressure... 14383 | 1551 | 1792 2026 
* | Low pressure 1762 1610 2169 2009 

Total - os 4614 5 | 5694 5830 

Collectively a ol 9177 11,524 

Mean air pressure in. | 19 | 46 

Speed of vessel by log .. knots! 17.37 17.5 

Coal per indicated horse-power| 

per hour, approximate Ib.) 1.95 2.24 


| 





On both occasions the vessel was under the command of 
Captain McKinstry, the Admiralty being represented by 
Mr. Oram, the ha by Mr. Hodgson, and the con- 
tractors by Mr. J. W. Reid, engineering manager. At the 
natural draught trial Mr. Colquhoun was present on behalf 
of the Steam Reserve Staff, and at the forced draught 
trials Mr. Wotton attended in a similar capacity. 


The new second-class cruiser Hermione, which has been 


built in Devonport Dockyard, was successfully launched 
on the 7th inst. The Hermione, which is one of the 
vessels built under the Naval Defence Act of 1889, was 
laid down at Devonport in December, 1891, and was de- 
signed by Mr. W. H. White, Assistant Controller and 
Director of Naval Construction at the Admiralty. Her 
principal dimensions are: Length, 320 ft. ; breadth, 
49 ft. 6 in. ; mean load draught, 19 ft. She will be power- 
fully armed with ee | Maxim and Hotchkiss guns 
of the newest type, and will be fitted in addition with 
several Whitehead torpedo tubes. Her engines and 
machinery have been supplied by Messrs. J. and G. 
Thomson, of Glasgow, and the total cost of the ship 
when completed, and including her armament, will be 
244,6251. She is expected to develop 9000 and 7000 horse- 
power respectively with forced and natural draughts, and 
to accomplish a speed of 19.5 knots with forced and 18.25 
knots with natural draugbt. 

On Wednesday, the 8th inst., there was launched from 
the Cleveland dockyard of Sir Raylton Dixon and Co., 
Middlesbrough, a steel screw steamer of the spar deck 
type, which has been built to the order of the Hansa 

teamship Company, of Bremen, and is named the Lin- 
denfels. The principal dimensions are: Length, 327 ft. ; 
beam, 41 ft. 9 in. ; depth moulded, 28 ft. 6 in. The 
vessel has a deadweight carrying capacity of about 4500 
tons. The engines will be fitted by Messrs. Thomas 
Richardson and Sons, of Hartlepool, the cylinders being 
24 in., 38 in., and 64 in. in diameter by 42 in. stroke, and 
a with steam by two large steel boilers working at 
160 lb. pressure, 

The second-class battleship Barfleur, of 10,500 tons, 
built at Chatham Dockyard, made her full-power natural 
draught trials under steam between the Nore and Dunge- 
ness on the 9th inst. The run occupied seven hours, 
the regulation eight hours not having been run on account 
of the darkness of the weather. The contractors for the 
machinery, the Greenock Foundry Company, were repre- 
sented by Mr. John Scott, C.B. The draught of water 
of the Barfleur was, forward, 21 ft. 6 in., and aft, 25 ft. 6 in. 
The :load on the safety valves was 155 lb. per square inch ; 
average pressure of steam, 149 lb.; vacuum, 27.4 in. to 
27.8in. The revolutions of both engines kept steadily 
at 95.3 to 95.9 revolutions per minute. The total indicated 
horse-power of each set of engines was 4970 on the star- 
board and 4950 on the port engines. The wind was very 
strong, being force 8, and thesea was rough. The engines 
worked splendidly throughout the trial, without any hot 
bearings, and with the use of only the ordinary water 
service, and indicated 900 horse-power above the contract 
stipulation. The boilers orm a plentiful supply 
of steam, without the aid of fans, and there was no 

riming. The results were in all respects satisfactory. 

he trial was conducted with open stokeholds, and the 
fan engines were not used once during the day. The 
maximum horse-power develo during one hour was 
10,615, while 10,070 horse-power was indicated for two 
consecutive hours. The ship was in charge of Captain 
Lord Charles Beresford, C.B., of the Medway Dockyard 
Reserve, the Admiralty being represented at the trial by 
Mr. R, J. Butler, R.N. The Greenock Foundry Com- 
pany was represented by Mr. John Scott, C.B., senior 
perimer in the firm, and also by Messrs. C. C. Scott and 

r. Edward Mackay. The engines were in charge of 
Mr. W. Cairns, who superintended the work of fitting 
the machinery at Chatham Dockyard. The forced- 
draught trial of the vessel on Saturday, the 11th inst., 
was highly satisfactory in every respect. The mean 
results were as follows: Steam pressure, 142.4 lb. ; air 
pressure, 1.4 in.; vacuum, starboard, 27.7 in.; port, 
27.4 in. ; revolutions per minute, starboard, 104.8 ; port, 
105.6 ; indicated horse-power, starboard, 6580.4; port, 
6582.7 ; aggregate, 13,163.1. The contract was for 13,000 
horse-power. The speed by the patent log was 17.537 
knots. The Barfleur is now to be completed for active 
service. Either the Barfleur or the battleship of the 
same design, the Centurion—whichever is completed for 
sea first—will be despatched to the China Station to 
relieve the first-class cruiser Impérieuse, which will com- 
plete her second period of service as flagship early in the 
new year. 

Messrs. Scott and Co., Greenock, launched on the 9th 
inst. a steel screw steamer, called the Glen Park, for 
Messrs. J. and J. Denholm, Greenock. Dimensions: 
Length, 212 ft.; breadth, 31ft.; depth moulded, 14 ft. 
10 in.; and with a deadweight carrying capacity of 1250 
tons. The builders will — triple-expansion engines 
of 800 horse-power indicated. 





Messrs. R. Napier and Sons, Govan, launched on the 
10th inst. an auxiliary screw steamer of about 700 tons for 
the London Missionary’s Society’s South Sea Mission. 
This vessel, named John Williams, has been specially 
en by Mr. Gilbert S. Goodwin, Liverpool, to take 
up the work of visiting the various islands in the South 
Pacific, which work has been done by the society’s sailing 
vessels for nearly a hundred years. To attain the most 
economical results on the long voyage of 18,000 miles, 
she will be rigged as a barquentine, with about 12,500 
square feet of canvas, and a Bevis feathering propeller 
has been supplied, which can easily be adapted when 
steam power is required. The — dimensions are : 
Length over all, 204 ft.; length on water line, 180 ft.; 
breadth extreme, 31 ft. 8 in.; depth moulded, 16 ft. She 
has a cellular double bottom for 130 tons of water ballast. 
Accommodation has been provided for twelve Kiuropean 
missionaries in six state-rooms, with a dining-room, &c. 
The machinery consists of a set of triple-expansion 
engines, having cylinders 15in., 24in., and 39in. in 





diameter, and 27 in. stroke, with a single-ended boiler 





14 ft. 3 in, in diameter by 10 ft. 3 in. long, for a working 
pressure of 175 Ib. per square inch. 





The new Russian coast defence battleship Admiral 
Oushakoff was launched from the Baltic shipbuilding 
yard on the Neva, the Czar and Czarina being present on 
the occasion, with other members of the Imperial family. 
The new ship, which is named after a distinguished com- 
mander of the Russian Black Sea fleet at the end of the 
last century, was begun in the Baltic works in July of 
last year, the Emperor and Empress having performed 
the ceremony of laying down the keel on November 3, 
1891, the day on which the great cruiser the Rurik was 
launched from the same yard. The dimensions of the 
Admiral Oushakoff are: Length of hull, 278 ft. ; breadth 
of beam, 52 ft. ; —— 17 ft.; and displacement, 4126 
tons. The greatest thickness of her side armour will be 
16 in. Her twin engines and four boilers have been 
made by Maudsley and Field, in England ; the engines 
are of the triple-expansion type, representing together 
5000 indicated errr | tab and capable of giving the 
ironclad a speed of 16 knots. The armament will consist 
principally of four 10-in. guns glaced in two armoured 
turrets, and 20 quick-firing guns, besides torpedoes. Her 
normal supply of coal is calculated at 200 tons, although 
she is considered capable of carrying double that quantity. 
The Rurik, it may be added, is now being fitted ont for 
sea, and itis, to say the least, a remarkable circumstance 
that the English Navy has not a single ship afloat capable 
of overtaking and capturing this Russian vessel.. The 
Powerful and Terrible have been designed for that pur- 
pose, but so far only one of them has been laid down. 





Tue CopENHAGEN Free Harsour.—On November 1, 
with much solemnity, the water was admitted to the 
new Copenhagen free harbour, now in course of construc- 
tion, Prince Waldemar of Denmark Levy the syphon, 
which, at a very moderate speed, 1 fill the basins 
so slowly, in fact, that unless another syphon or two are 
employed as much as two months and a half will elapse 
before they are filled. All the work in connection with 
the Copenhagen free harbour has been pushed ahead with 
much energy. The Bill was only introduced before the 
Danish Parliament some three years ago, and became 
law two years and seven months ago; the following day 
the authorities began to move in the matter. The 
numerous contractors have also worked with a will, 
large staffs of men have been employed, and a quantity 
of special plant has been in operation. At times the 
work has been proceeding through the whole of the 
twenty-four hours. On the southern reservoir work has 
been going on for about 420 days, and on the northern 
about 340 days and 50 nights. The largest quantity of 
earth removed per diem has been 3120 cubic yards in 
the southern and 5120 cubic yards in the northern 
section, or an aggregate of over 8000 cubic yards 
per twenty-four hours. There have been no serious 
accidents to the works, but there have been several 
casualties among the men, who, however, so far as 
it has been possible to control it, have been insured 
against accidents. The total amount of earth dug out 
and used for filling-up purposes is about 1,200,000 cubic 
yards. The area of water inside the dams was origin- 
ally about 120 acres, and of these about 60 acres have at 
present been transformed into land, and the balance will 
ar gees the water area of the southern and middle 

ins. 





Grand TruNK Economics.—The length of line in 
operation upon the Grand Trunk Railway of Canada at 
the close of June, 1893, was 3509 miles, of which 404 
miles were double track. The length of steel rails upon 
the system at the close of June, 1893, was 3812 miles, 
while only 101 miles were laid with iron rails. The com- 
pany also owned at the close of June, 1893, 699 miles of 
sidings, of which 404 miles were laid with steel rails, and 
295 miles with iron rails. A branch or siding, one mile in 
length, is being built to Cote St. Paul, a manufacturing 
suburb of Montreal. The expenditure made in the 
permanent way department in the first half of this 
year was 184,942/., as compared with 184,974/. in the 
corresponding period of 1892. A number of wooden 
bridges and culverts have either been replaced or are 
in course of reconstruction with more permanent 
materials. In addition to the ordinary maintenance of 
way and works, an embankment crossing a long swamp 
between Hamburg and Hamburg Junction on the 
Michigan Air Line, which had settled below the level of 
high water, was overflowed during a p woe freshet, and 
had to be raised 24 ft. The number of locomotives upon 
the system at the close of June, 1893, was 798 ; of pas- 
senger cars, 903 ; of freight cars, 22,486 ; of auxiliary and 
ice scraper cars, 96; and snow pom 59. In the tirst half 
of this year 4445/. was expended in further double track- 
ing the system, 30,400/. for other new works, and 5322/. 
for additional rolling steck. The 30,400/. expended under 
the heading of “‘ new works” was made up as follows: 
Sundry new sidings and works, 9358. ; new stations and 
buildings, 9582/.; replacement of wooden bridges by 
stone and iron bridges, and strengthening iron bridges, 
68301. ; Kingscourt and Glencoe line, 10,6301. he 
aggregate cost of locomotive power (including repairs of 
engines) in the first half of this year was 516,213/., as com- 
— with 515,196. in the corresponding period of 

892. The aggregate distance run by trains in the first 
half of this year was 9,277,018 miles, as compared with 
9,160,625 miles in the corresponding period of 1892. The 
9,277,018 miles representing the distance run by trains in 
the first half of this year, was made up as follows: Pas- 
senger trains, 3,168,586 miles; freight trains, 4,888,435 
miles; and mixed trains, 1,219,997 miles, 
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‘* ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification ig 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Co, of Specifications may be obtained at the Patent Office 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

—— may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


20,803. H. H. Andrew and A. R. Bellamy, Stock- 
port, Chester. Gas, &c., Engines. (1 Fig.) November 
17, 1892.—This invention relates to means for gas firing, &., 
engines, either at starting or subsequently, and the object is to 
enable the ignition tube to be removed and replaced by another 
tube without nig md the valves or connections with the igni- 
tion tube. The ignition valve is arranged to open at the proper 
time to allow the explosive fluid mixture to flow under the valve 
into a short tube inclosed in the heated ignition tube; the exp!o- 








sive fluid mixture flows through the short tube and then between 

the two tubes and passes intoa small chamber, the exit from which 

into the atmosphere is controlled by amushroom valve ; this valve 

is opened at the same time as the ignition valve by means of a 

washer carried by the spindle of the ignition valve acting Mae a 
n 


tumbler catch pivoted to the end of the snifting valve spindle. 
When the ignition valve is again opened, the washer on its spindle 
opens the snifting valve, and allows some of the fluid mixture to 
escape through it into the atmosphere. (Accepted October 4, 1893). 


GUNS, &c, 


21,651. O. Jones, London, Machine Guns, &c. [15 
Figs.) November 26, 1892.—This invention relates to machine 
guns and means for feeding cartridges to them. The gun- 
frame A is provided with a hinged lid; C is the cartridge 
belt; D, D!, the breech bolts; E, the transversely moving feed- 
slide. The cartridge belt C consists of two strips of material 
such as canvas riveted together, the cartridges being inserted in 
openings in the belt between the rivets. A grooved support R is 
arranged behind the feed-slide E and between the plungers D, D', 
which are provided with hooks whereby the cartridges will be 
drawn successively from the belt C into the space above the 
trough R. A plate is arranged in the gun-frame beneath the 
slot through which the belt C travels. This plate is made witha 
rearward extension A?2 in which is formed a taper slot A!°, so that 
a cartridge drawn out of the belt C by either plunger is supported 
upon the edges of the slotted extension A9 until the plunger termi- 
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nates its backward movement, when the cartridge can fallthrough 
the slot Al0 into the trough R. To facilitate the withdrawal of 
the plungers, the plate is arranged to turn about the hinge-pin 
of the cover, so that, when the gun-frame is opened, the plate 
can be turned back without detaching it from the gun. For push- 
ing down thecartridges into tie or R, after they are withdrawn 
from the belt O, a lever q is provided, and is pg toa bracket q' 
attached to the cover of the gun-frame, and is operated by pro- 
jections K2 on the central diso K of the crankshaft, each 
projection acting successively on two short arms of the lever 
go as to rapidly depress and raise it. Each plunger D or D! is 
provided with a projection u whereby, in its forward movement, 
a cartridge previously drawn from the belt and moved downwards 
into the trough R by the lever q, is thrust into the feed-slide E. 
In the longitudinal movement of the cartridge and of the other 
plunger relatively to each other, the projection u of the plunger 
pushes aside the cartridge. (Accepted October 4, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


17,795. F. L. Croft and H. Christian, Bradford. 
Friction Clutches. [5 Figs.] October 6, 1892.—This inven- 
tion relates to a friction clutch for conveying rotary motion, in 
which a clutch piece is expanded against the periphery of a 


| vided in the riphery of the recess, and a projection on the seg- 
ment of similar shape to the groove. When the segment 
| expanded, the projection Don it is wedged into its grooves C, and 
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the frictional contact is i d. To allow the introduction of 
the clutch piece, the shell A forming the cylindrical recess is 
made in two parts secured together. (Accepted October 4, 1893). 


RAILWAY APPLIANCES, 


21,884. J. N. Braun, Roslyn, Kitti Washin 
ton, U.S.A. Couplings for Railway Vehicles. (3 Fige) 
November 30, 1892.—Ia this invention the drawbars C are pro- 
vided with drawheads B in the form of a trough open at the 
top, and having a bottom wall a, side walls b, and a narrow 
transverse top wail c at their inner ends, the bottom and top 


| Walls being provided with aligned vertical apertures to receive 


the link pin d for connecting a link D to each drawhead. Rising 
from the bottom wall of each drawhead at the forward end isa 
hook E sloping back, the backward end being bent down 80 as to 





form a projection to prevent the link from becoming disengaged 
by the jolting of the carriages. A frame working vertically 
through the bottom of the drawheads engages and raises the links 
when it is desired to uncouple the carriages. The frame is in con- 
nection with a bellcrank lever mounted on the top of the carriage, 
from which it may be operated, so that a person standing at the 
side or top of the carriage may raise both links above the hooks 
and thereby uncouple the carriages, or so that he may raise the 
link of one drawhead so that it will take into another resting at 
a higher elevation. (Accepted October 4, 1893). 


20,185. T. A. Aiea Manchester. Brake- 
Blocks for Railway ges. [4 Figs.) November 9, 
1892.—This invention relates to the brake-blocks applied to 
the wheels of railway carriages, the object of the invention 
being to prevent unnecssary wear due to the rising and falling 
of the body of the carriage upon the springs drawing the 
lower or upper edges of the brake-block against the periphery 
of the wheel. Kaeh brake-block is supported by a hanger sus- 
pended from the body of the carriage, and is connected by a 
radius arm to the axle-box, so that as the brake-block rises and 
falls with the carriage, instead of moving in a perpendicular 
direction, it rises and falls in a curved direction correspondi 


























with the circumference of the wheel, so that no part of its sur- 
face is brought into contact with the wheel by the ordinary spring 
motion of the carriage. This radius arm is made in two parts 
sliding telescopically and provided with a coiled spring, so as to 
allow of the arm being shortened when the brakes are apeiee, 
and returning to its original length when they are released. 
One end of the radius arm is pivoted to the axle-box, and the 
other is forked and connected by two studs to the brake-block, 
one of the studs being the same that connects the hanger to the 
brake-block, so that the latter cannot rock upon the connecting- 
pin, but is kept quite firm and compelled to rise and fall in a 
curve corresponding with the rim of the wheel, and at a definite 
distance from it. (Accepted October 4, 1893). 


STEAM ENGINES AND BOILERS. 


17,371. J. H. Irwin, Sunderland. Condensers, 
&c., for Steam Engines. (4fi7s.] September 29, 1892.— 
This invention relates to a condenser and evaporator for 
steam engines, whereby a quantity of waste heat can be utilised 
for the production of fresh water for boiler feeding, &c., and con- 
sists in isolating a few tubes in the hotter part of the condenser, 
and causing a portion of the circulating water already heated in 
its passage through the condenser to flow to and fro in these 
tubes, so that it may be raised to a temperature nearly ——s 
that of the exhaust steam itself by absorbing heat from the sur- 


upper part of the reservoir is used to carry off the vapour to the 
condensers. Cocks, valves, and gauges are also attached to the 
reservoir for discharging any accumulation of brine, and also for 








saving the flow of water and vapour. (Accepted October 4, 
. 


21,588. W. H. paey. Salford, Lancs. Relief 
Valves for Steam Cy ers. [2 Figs.) November 26, 
1§92,—This invention relates to relief valves for preventing injury 
to steam cylinders caused by an accumulation of water, and the 
object is to enable both valves to be held open for a few moments 
after starting an engine, and to dispense with springs. These 
valves are mounted in a casing a, secured to the steam cylinder 
near its centre, and each is composed of a disc and stem free to 
slide, and having a seating in the casing and a flange on i's inner 





side. Between these flanges is an eccentric mounted upon a 
spindle g' which passes through the casing a and has a handle A 
secured to it. When one valve eis closed, its rear end abuts against 
the end of the other / and holds it open, so that as the pressure of 
steam admitted alternately at each end of the cylinder closes one 
valve, the other isopened. On starting the engine both valves are 
opened simultaneously by turning the handle and eccentric a 
quarter turn, and when all the water has escaped from the 
cylinder the handle is turned back. (Accepted October 4, 1893). 


21,676. J. M. Austin, London. Automatic Variable 
Expansion Gear for Steam Engines, (6 Figs.) Novem- 
ber 28, 1892.—This invention relates to aut tic expansi 
gear for steam engines. The horizontal lever B is worked by the 
eccentric through the arm, and engages with the bellcrank at 
A', thereby raising the valve spindle C C! until the toe of the 








bellcrank A! trips off the horizontal lever B by the stop D. The 
positions of D are regulated by the povesnas by levers. For 
working a singie-expansion valve similar gear is introduced on 
the other side of the valve spindle C C!, whereby two beats of the 
1208). for one revolution can be obtained. (Accepted October 4, 


18,254. J.Gwynne, London, and M. P. Chepournoff. 
Timashevo, Samara, Russia. Burning Liquid Fuel 
in Boiler, &c., Furnaces. [12 Figs.) October 12, 1892.— 
This invention relates to means for burning liquid fuel in steam 
boiler, &c., furnaces, and comprises two separate pipes connected 
together at an angle to one another, with their discharge apertures 
near each other, one of these pipes! serving for the passage of 


Fig. 











liquid fuel, and the other 2 for steam, and each being provided 
with an independent, longitudinally adjustable, regulating 
spindle 8 for controlling its discharge aperture. The forward 
ends of these spindles pass through apertures 9 formed in cham- 
bers in communication with the forward ends of the pipes. In 
this chamber is arranged a metal diaphragm 10, which prevents 
communication between the forward ends of the pipes. (Ac- 
cepted September 27, 5 
20,966. M. Gehre, Rath, Dusseldorf, Germany. 
bular Water Boilers, (9 Figs.] November 18, 1892.— 
This invention has for ite object to afford steam space in the 
water chamber into which the tubes open, and into which the 
steam rises, the water chamber being for this purpose divided 
by cross partitions into separate chambers, each of which has a 
determined water level and steam . The water from the upper 
boiler is under full pressure in the whole water chamber, and 
fills it and the cross-chambers completely before the formation 








cylindrical recess. An annular groove of wedge shape is pro- 


rounding vapour. The water thus heated is conducted by a Pipe 
to a reservoir, in which it is heated by steam. A pipe from the 


of steam commences. As soon as this takes ewer the steam 
flows from the water pipes A into the cross-c ber (Fig. 1). 
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[Nov. 17, 1893. 








As its specific gravity is lighter, the steam then remains in the 
upper part of these separate cross-chambers, and presses the 
water down until the lower ends of the connecting pipes C are 
above the level of the water. It then commences to flow 
through these tubes to the steam space, standing above each 
of the divisions until it can escape through the topmost 
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and larger tube to the steam chamber of the boiler, In the =e. 
most cross-chamber also the steam simultaneously presses 

the water until it can escape from the connecting pipe m to the 
steam chamber of the upper boiler. As much water as is evaporated 
i fiows in through the openings 0, (Accepted September 27, 
1893). 


20,941. P. Browne and D. Crawford, Liverpool. 
Boliers. {2 Figs.) November 18, 1892.—This invention relates 
to means for heating and regulating the supply of feed water 
for boilers. If the by-pass valve 11 is closed and the valves 9, 10 


Fig 1 




















are open, the feed water passes through the pipe 7 and is heated 
before being delivered to the boiler, and the supply is automati- 
cally regulated, as the opening of the regulating cock 12 varies 
in accordance with the rise and fall of the water level. (Accepted 
September 27, 1898). 


21,007. J. E.L. Tatham, Rochdale, Lancs. Mecha- 
nical Stekers. (3 Figs.) November 19, 1892.—This invention 
relates to mechanical stokers for automatically feeding fuel to 
furnaces, and consists in constructing them so as to dispense 
with hoppers. The travelling creeper consists of metallic chains 
¢ provided with cross-bars d. The chains pass round pulleys e on 
a frame, one end of which enters the mouth of the furnace, 
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whilst the other is carried beneath the hopper g, below the level 
of the cart track h. The fuel is tipped direct into the hopper from 
the cart, The hopper has a reciprocating motion imparted to it 
to insure regular deposition of the fuel on the creeper. A plate 
ia carried by the frame, and on it the fuel rests, and is moved 
along its surface to the furnace by the barsd. (Accepted Sep- 


tember 27, 1898), 
MISCELLANEOUS. 

21,726. J. Hornsby and J. Innocent, Grantham, 
Lincolns. Sheaf-Bin: Harvesters. [4 Figs.) Novem- 
ber 28, 1892.—In this invention the ¢nd of the buttor ¢ furthest 
from the crank is supported on a orane-shaped bar pivoted to the 
bracket f carrying the crank. bar can be turned about its 
pivot, so that, when the buttor is at work, the end of the latter 
against the sheaves may be adjusted to suit the length of the crop, 
this adjustment being effected by a rod pivoted to the upper 
limb of the crane. Near its outer end the crane bar g is 
eranked downwards and is then again bent horizontally, the 
latter part carrying a sliding bracket h jointed to a bracket 
fixed to the buttorc. To se the bound and unbound por- 
tions of the crop, a prong is fixed to a horizontal bar, caused 
to oscillate as each sheaf is bound. The end of the bar is turned 
upwards to form a crank, to the end of which is pivoted a con- 
necting-rod, whose other end is pivoted toa bracket. The knotter 
spindle makes one revolution, and the epereing rents therefore 
oscillate once for each sheaf that is bound. en the prongs 
are in their normal ition they are above the crop, and do not 
intercept it as it passes forward to be bound, but when there is 





sufficient grain toform a sheaf, and the binding mechanism is 
started, the needle p in passing round the sheaf makes a division 





between the latter and the unbound grain, and into this division 
the separating prongs are moved and press the unbound grain 
away from the back of the needle. (Accepted October 4, 1893). 


21,408. C. McKenzie, weaburen Hydraulic 
Valves. [5 Figs.| November 24, 1892.—This invention relates 
to a “disc” valve for hydraulic cranes, &c. A shallow chamber 
A is provided with means for connecting it with aa pipes 
which operate the ram, and with the exhaust pipes a}, a2, a3 
Inside the cylinder A is a disc B provided with a spindle C, the 
front end of which passes through a tight-fitting stuffing-box and 
gland D, in front of which it is provided with an operating handle 
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E. The back end of the cylinder A is ground so as to form the 
valve seat against which the ground face of the disc B works, the 
disc B being formed of a less depth than the cylinder A 80 as to 
form an annular chamber a4 around the back of the disc, and 
between it and the stuffing-box, so as to permit of the pressure 
pipe a' being led therein, and so cause a constant pressure to be 
exerted on the disc B and keep the valve tight. (Accepted 


October 4, 1898). 

21,644. C. Kohlert, Berlin, Germany. Pioughs. 
[10 Figs.) November 26, 1892.—This invention relates to ploughs 
in which an arm on the furrow wheel axle is connected with an 
adjusting lever by means of two jointed rods, the arm being 
caused, when the plough is in use, to abut against a rotatable 
eccentric stop provided on the plough frame, and which, when 
placed in one position, retains the furrow wheel at the depth of 
the bottom of the plough, but which, when placed in the oppo- 
site ition, allows of a further oo of the furrow wheel. 
The front furrow wheel R is, by a single adjusting lever C, set 
forwards or backwards by means of the two jointed rods b con- 
nected to an arm @ upon the cranked axle A, the landwheel R1 
being at the same time set backwards or forwards by a single rod 
bl connected to an arm a! upon the axle portion to which the 
landwheel is connected, and which is rotatably mounted on an 
extension of the axle A. The shorter arm of the adjusting lever 
C is connected by means of a rod 02 and arm a? to the axle stem 
of a rear furrow wheel R2, so that the adjustment of the latter 
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wheel is effected simultaneously with the adjustment of the front 
furrow and landwheels R and R! respectively. An eccentric stop 
n is arranged on the plough, by adjusting which the wheels are 
brought into the proper positions in relation to the sole of the 

h. For first ploughing, the stop is turned into a position in 
which the arm a strikes against it at a later period, so as to allow 
the furrow wheel R toassumeits highest position. For ploughing, 
the stop is set backwards so that the wheel R is arrested earlier, 
thereby necessitating a corresponding shortening of the rods b. In 
order to effect this these rods are connected together by means of a 
bolt 2, 80 that they can bend upwards when the arm strikes against 
thestop. The head of the bolt x slidesin an undercut groove in 





a guide-shoes fixed to the plough frame, when the plough is being 
adjusted for transport or is first ploughing. The guide-shoe s 
carries a withdrawal stop pin s', which, when inserted over the 
rearmost of the two jointed rods, limits the bending of the rods 
when the plough is being adjusted for first ploughing, but which, 
when withdrawn, renders the rods free to bend when the plough 
is being adjusted for ploughing. (Accepted October 4, 1893). 


20,505, F. W, and F, W, Scott, London, and E, G, 
Scott, Liverpeel, Evaporating, &c,, Apparatus, 
(3 Figs.] November 14, 1892.—This invention relates to apparatus 
for evaporating or concentrating saccharine juicer, &3., in vacuo. 
In that part of the casing off the cock to whieh the troughs are 
opposite, after they have discharged their contents, and before 
they are again brought into communication with the interior of the 
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pan, an opening is formed communicating by a pipe h with the air 
pump working in conjunction with the vacuum pan, so that the 
air can be exhausted from the troughs. A valve x is arranged in 
the pipe which remains closed when a trough is in communica- 
tion with the atmosphere, and is opened at the required times 
by a cam n rotated with the discharge valve. (Accepted Sep- 
tember 27, 1898). 


20,944. H. R. Allen, Croydon, Surrey. Cleaning 
Roads, &c. [4 Figs.] November 18, 1892.—This invention relates 
to apparatus for cleaning roads, &c., described in Patent No. 15,717 
of 1891. A isa receptacle, Ba casing, Da passage between the 
receptacle and casing, and F a revolvable brush over an opening 
Ein the bottom of the casing B. H, H}! are revoluble rollers, 


sada 


In the casing B are bands J, on which are buckets K. P are 
frames in the sides of the casing B having guides R and T, 
blocks V sliding in the frames and eupporting a scraper M. N 
are eccentric connecting-rods between the wheels A! and the 
scraper M, and W are tipping levers actuated by links X on the 
rodsN. (Accepted September 27, 1898). 


12,131. H. A. Williams, Boston, Massachusetts, 
U.S.A. Wire Rolling Mill. [16 Figs.) June 20, 1893.— 
This invention relates to continuous train rolling mills, in 
which the rolls are arranged alternately in oppositely inclined 
planes for being placed at right angles to each other successively. 
A plurality of triangular base supports b are provided for the 
housings, having one side extended beyond the other and set 
upright on the bed frame a, with the extended sides in the 
reverse inclinations alternately. The intermediate driving shaft 
is}located between the sides and benches, and line shafts are 
placed along the lower side of each range of rolls, the lower roll 
having the step bearing and the water-circulating connection 
at the lower end. The roll housinge are on the upper parts of 
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the base supports, and the rolls and line shaft being geared 
through the friction clutch on the roll shaft, the line shafts along 
the lower sides of the base supports being geared with the 
intermediate shafts and rolls. Packing rings x, y are placed 
between the shaft and the step bearing. Pointed adjustable 
studs are provided in the recesses of the housings, and the 
pointed adjusting screws act against the points of the studs tc 
adjust the rolls for alignment of the passes. The rod guide 
consists of the funnel-mouthed divided tube extending from one 
to the other of the pairs of rolls in a direct line, one part of this 
guide being fastened in position, and the other hinged to the 
fixed part, means being provided for fastening the two parts 
together when closed. (Accepted September 27, 1898). 





UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINRERING, 35 and 36, Bedford, 
street, Strand, 








































































































































































































Nov. 24, 1893.] ENGINEERING. 627 
on those below, 15 miles per hour. The service Tracti 
THE MARSEILLES AND ST. LOUIS |hours are from eighteen to twenty per day ; the qection Sapney 200) a 
ELECTRIC ROAD RAILWAY. working hours for each driver and guard are ten to Per Car Kilo- | 
By ©. S. Du Ricue Prewer, M.A., Ph.D., | twelve per day, with an off-day every twenty days. metre. Average 
A.M.LC.E., M.LE.E. The wages of a driver are 150 fr., or 6/., and those of eS sad | 
(Concluded from page 564.) a guard 120fr., or 4/. 16s. per month, or 4s. and 3.2s. poe Pe! Per Car Per Car 
Cost of Construction and Equipment.—This works ond day or 2 oe a —_ — fe, the Pred Buysse canning Biwanc 
oak ules: extra men required are taken from the maintenance - : . . 
Fr. £ and repair staff. In the ordinary service, twelve | Generating station, power..) 1264 1429| 13.46 2.08 
Permanent way, 6 kilo- = to fourteen cars perform on an average 1800 to | Maint fg ing ss 
metres, double line 240,000 9,600 | 2100 kilometres or 1130 to 1310 miles per day, | ysintenance of wire system 118 072 0.00 | tid 
odes a ge ae 20,000 4,800 equal to an average of 150 kilometres or 94 miles # cars and : 
achine house, sheds, of- per car per day (maximum 175 kilometres=110 | _ motors 522 483 (6.08 | 0.77 
on. | nym ct mga ARO 50,000 3,000 miles per day), which is considerable, having regard eer ae ae TE ad See Seo Al 
poner 2 aged 25,000 —-1,000 to the steep rising and falling grades, and to the 24.938 27.40 | 26.15 4.02 
Three boilers and masonry 75,000 3,000 frequently unfavourable adhesion of the line. The 
Three steam engines, three number of passengers, which, in June, 1892, the| The average expenditure for traction per day is 
dynamos, and transmis- 5 first month’s working, averaged 6000 per day, had | as follows : 
Electric ied ia eee 125,000 000 in April, 1893, risen to over 10,000 per day, and — wa 
poles, and insulators... 180,000 7,200 in the busiest, viz., the summer and autumn | oe 
Eighteen motor cars and months, to over 12,000, or more than double the a - - — | Kilo- | Car- 
one cleansing trolley ... 370,000 14,800 original number. The maximum fare on the ba mates, | le. 
Administration, engineer- Marseilles tramways authorised by the concession | fr. fr. £ a | d 
rainkandguperintendence 115,000 4600 lig 7 centimes per kilometre, or a penny a mile ; on |Geenting water: | ey | ous gas a 
go yl cau Sone unk 50,000 2.000 the St. Louis electric line they are only at the rate 554, ~«CWater..| 0.80 “490 | 017 | 081 | O04 
: ‘ ; of 5 centimes per kilometre, or 0.77d. per mile,|  Oilandwaste ..) .. 280-14) 1.65 | 0.25 
Total 1,350,000 54,000 with a minimum fare of 10 centimes. The average Wages | eee | Lee} 2 | OS 
equal to 225,000 fr. per kilometre, or 14,400/. per mile | Toss receipts of the first year’s working were 253.C0 | 10.12 | 13.46 | 2.08 
of double line. 70,000 fr. per kilometre, or 4480/. per mile (86l. a 5 nein | Pe a ee ee 
‘ bse 2 system can “ 17.00 0.68 0.90 | 0.14 
otor cars: cars ..| 2 
po ys ig 23 Amperes H.P. Regulators, trol-| 
. o00 | 200 eo 5.00 380 | 6.02 | 0.77 
210 | 280 210 Motors 23 
Sundries PA ee 
180 | 240 180 Drivers’ wages.. 4 ee 95 00 3.80 5.07 | 0.78 
150 | 200 150 Total 492.00 | 19.68 26.15 | 4.08 
120 | 160 120 a a 
me es 90 For the ordinary service of twelve to fourteen 
cars, the two 300 horse-power engines and dy- 
60 | 80 60 namos are run alternately, one being always in 
30 | 40 30 reserve ; the smaller 150 horse-power engine and 
(asi 8) dynamo are run during the hours of lightest traffic, 
or together with the larger plant when sixteen 
H.P Ampéres” Fig 4. Amperes H.P. to eighteen cars are running. The other items 
240 | 20 9 Re, 7 pe of working expenditure form part of those of the 
210 | 280 — [ aul 2 x _/2a0 | 210 company’s whole system; but computing them 
| ons } | i | ann | see pro rata, the total working expenses of the electric 
H i | [ line are as follows : 
150 | 200 | 200 | 160 
120 | 160 HH | | i f HY 160 | 120 eo _ - wane Per Car Total. 
90 | 120 y 0 A a yet _20| 90 aa oad Sahil 
60 | 80 | | | dT | go | 60 : percent cc. d. f | £ 
t 5 Traction .-| 60 15 | 4.02 (179,580 | 7,183 
30 | 40 By \ ‘| _ \ \ 32 i \ \ 40 | 30 Uatapenenes of per-| i | an any eee i 
= pete Sar SES os | a Wer cee | .4 , 7 
(sein) See Se e pn as eee yo Traffic... «=<. -18| 7.85 | 1:20 | 53¢ag0 | 2,156 
Administration 8 | 849 | 053 | 23,940 | ‘957 
General charges 8 | 349 0.53 23,940 | 957 
The electrical plant and the motors were supplied | per mile per week), equal to 90 centimes per car 100 | 43.60 | 6.68 '299,3c0 \11,972 


by the Oerlikon Works, and the installation was 
carried out under the direction of Mons. Th. Dubs, 
of Oerlikon, as resident electrician, he having 
already acted in a similar capacity on the Sissach 
and Murren electric lines in Switzerland. 
Working.—The railway was at first worked with 
twelve cars, of which eight were on the line and 
fourin reserve. From the first day of the line being 
opened the traffic exceeded, however, all expecta- 
tions, and the public, which at Marseilles is not 
very amenable to discipline, so crowded the cars, 
that instead of only fifty passengers they frequently 
had to carry, as they do now, as many as 75, or 50 
per cent. over load. Under these circumstances 
the central station, as well as the motors, proved 
quite unequal to the strain, the more so as both 
the generating plant and the motors were subjected 
to constant variations, exceeding at times by more 
than 50 per cent. their ordinary maximum power. 
Hence, both had to be remodelled, as already de- 
scribed, while the number of cars was increased to 
eighteen, of which twelve to sixteen were on the 
line, and the remainder at the dépét, except on 
days of maximum traffic, when all the available 
cars, up to eighteen, are running. Indeed, it 
may be said that virtually the traffic on the line 
is only limited by the greater or less difficulty of 
circulation in the crowded streets, and hence the 
maximum traffic can be carried on Sundays and 
feast days, when the vehicular traffic is small. The 
ordinary service is a five-minute one, and a single 
journey takes 30 minutes, which is equal to an 
average speed of 12 kilometres or 8 miles per 
hour, including stoppages, the normal speed on 


kilometre, or 13.77d. per car mile. The cost of 
traction, viz., motive power and maintenance of 
electric plant and rolling stock, and wages of 
drivers, which during the first experimental months, 
and owing to the unfavourable circumstances already 
mentioned, was as much as 48 centimes per car kilo- 
metre, or 7.34d. per car mile, has now been reduced 
to less than the guaranteed figure of 28 centimes, 
viz., to 26 centimes or 4d. per car kilometre and 
mile respectively. Owing to the guarantee con- 
tract, the output of electrical energy, the consump- 
tion of feed water and fuel, and the residue of the 
latter are strictly controlled, the electrical energy 
being registered by a Thomson meter, the feed 
water by a Frager meter, while the fuel, which is 
carried from the coal shed by a Decauville tram- 
way, &c., passing over a weighbridge, is weighed on 
entering the boiler-room, and the residue on leaving 
it. Only Cardiff coal of good quality is used, the 
present cost at the central station being 24.50 fr., 
or practically 20s. per ton. Taking, as a typical 
example, the working tables of two average months 
(April and May, 1893) of the ordinary spring ser- 
vice, the mean number of car kilometres per day 
being 1880 in 18.5 service hours, with 13 cars, the 
cost of traction is as shown by the annexed Tables. 

The consumption of fuel of 7 tons per day of 
18.5 hours is equal to 2.5 kilogrammes (5.5 lb.) per 
horse-power per hour, the mean effective power 
being 150 horse-power, and the maximum 300 
horse-power. When the new steam and electrical 
plant is in efficient working order, and the con- 
sumption of fuel reduced accordingly, the cost of 
traction will presumably not exceed 22 centimes or 





sections above 25 per cent. grade being 6 miles, ard 





3.4 pence per car kilometre and mile respectively. 





The gross receipts amount to 500,000 fr. or 
20,0007. per annum, and the line is, therefore, 
worked at about 60 percent. Adding to the work- 
ing expenses 10 per cent. depreciation and sinking 
fund of the generating plant, wire system, and 
motor cars, viz., 3000/., the total expenditure 
amounts to about 15,000/., so that the net receipts 
of 40001. represent a return of about 8 per cent. on 
the capital of construction and equipment. 
Efficiency.—As already mentioned, the efficiency 
of the new dynamos in respect of the steam engines 
under full load is 93.5 per cent. ; in other terms, 
the dynamos give 735 x 0.93 = 684 watts per 
horse-power, whereas the old dynamos only gave 
86 per cent. efficiency, or 630 watts per horse- 
power. 

As regards the resistance of the conductors and 
return circuit, it has been found to be 40,000 
ohms, so that at the usual tension of 550 volts, the 


leakage or logs to earth is only aod = 0.00137 


ampére, showing the insulation to be practically 
perfect. In order to determine the loss of poten- 
tial due to the resistance along the line, a self- 
registering voltmeter was placed at the St. Louis 
terminus, and the curve was compared with that 
registered by the voltmeter at the central station 
(distance 3.8 kilometres) in the same space of time. 
It was found that with eight cars running, the 
maximum loss, viz., the difference of tension at St. 
Louis, was 14.8 per cent., the central station regis- 
tering 575 volts at the time. The average loss, 
however, was found to be only 4.2 percent. At 











the Cannebiére (Marseilles) terminus, on the other 
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THE BOYD BRICK PRESS AT THE WORLD'S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY MESSRS. CHISHOLM, BOYD, AND WHITE, CHICAGO. 
(For Description, see Page 634.) 
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hand (distance from central station, 2.2  kilo- 
metres), the maximum loss was 11.8, and the mean 
only 0.8 per cent., so that the total mean loss of 
potential along the line does not exceed 4.2 + 0.8 
= 5 per cent. As is seen from the longitudinal 
section of the line (Fig 2, page 499 ante), the 
work performed by the motors, and consequently 
the energy derived from the generating dynamos, 
and hence the load factor of the steam engines, 
vary exceedingly, according to the different grades, 
to the varying car loads, the number of stoppages 
and starts, and the degree of adhesion of the 
rails. The extraordinary variations to which 
an electric system such as that of the Marseilles 
line is subject, are strikingly shown in the illus- 
trations of two typical load curves (Figs. 23 and 
24, page 627) registered by the central station 
ampere-meter in the space of 60 minutes each, 
with fourteen cars on the line. It is seen 
that the load, as indicated by the current 
and the corresponding horse-power, frequently : 
varies from a minimum of 40 ampéres (30 be meio ee: 

horse-power) to a maximum of 320 ampéres t ee oF ee 
(240 horse-power) within the space of a minute, 
while the mean current is only 180 ampéres (135 
horse-power). And this is the more noteworthy as 
these curves were registered on a fine day, when 
the rails were dry, and the conditions of adhesion 
were therefore favourable. Various tests made on 
the line have shown that under ordinary conditions 
of adhesion the coefticient of traction is the usual 
one for a good permanent way with grooved rails 
-—viz., 10 kilogrammes (22 1b.) per ton. The addi- 
tional power required for starting is, on an average, 
only 30 per cent. of the running power, this per- 
centage, which at tirst sight appears remarkably 
small, being obtained by special winding and con- 
sequent high inductive power of field magnet 
bobbins. The starting power of these motors is 
shown by the fact that on the 4 to 6 per cent. 
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ROAD BRIDGE AT PIURA, PERU. 
FROM THE DESIGN OF MR. C. F. FINDLAY, M. INST. GE, LONDON. 
(For Description, see Page 635.) 
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grades an overloaded car of 12 tons starts with an 
extra current of only 12 per cent. (80, as against 
70 amperes when running), this maximum effect 
being, of course, only of short duration and for 
slowspeed. On the flat grades, on the other hand, 


_biagonal bracing on Top of Piers 
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x where the speed is greater, the extra power in 
i starting is 50 per cent. (30, as against 20 ampéres 
if when running), the average being therefore about 
4 30 per cent. The power developed by the motors 
3 when running at 14 or 7 miles per hour, or starting 
& on the minimum (1 per cent.) and maximum (6 per 


cent.) grades with full and overloaded cars, is 
shown by the following Table : 





} Horse- 
Car | Speed in Metre- a Plus 30 per 
ad | Grade | Metres per| _ Kilo- Power Cent. in 




















' Tons. ‘au Cent. | “second. |srammes. a 5 Starting. 

e 9x (10+10) x 6 = 1080 15 20 

12 x (10+10) x 6 = 14:0 20 «(| 27 

‘. 9 x (0+10) x 8 = 1890 26 34 
12 x (0+10) x 3 = 2520 3h 45 


This gives a mean of 29 horse-power or 40 am- 
Gitiniel Se péres at 550 volts per car when running or starting 
mtd TR on rising grades ; or, at 68 per cent. mean efficiency 
of the new generating plant (as against only 46 to 
50 per cent. of the old one), 45 horse-power to be 
supplied by the steam engines. Of the twelve cars 
which are simultaneously on the line, only five are, 
on an average, taking current at the time, the others 
stopping at terminals or descending the 1 to 6 per 
cent. inclines by their own weight, and only taking 
“= current in starting after intermediate stoppages. 

ding | Hence the average power for the twelve-car service 
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is 225 horse-power, while with fourteen cars it rises 
to 240, and with sixteen cars to 300 horse-power 
and more, according to the loads and degree of ad- 
hesion of the line, which latter not infrequently 
drops from #,th as low as );th and th. In that 
case the motors absorb up to 50 per cent. more 
than the normal energy; ¢.g., when the rails are 
greasy or slippery, a 12-ton car requires, when 
running on the 6 per cent. grade, a tractive force 
of 12 x (60 + 20) = 960 kilogrammes, or at the 
rate of 3 metres per second, 38 horse-power, while 
the starting power required is one-third more—- 
viz., 50 horse-power, or 25 horse-power per motor. 
A 9-ton car requires, under the same conditions, 
34 horse-power, or 17 horse-power per motor. 
With the old worm-geared motors, of normally 
12 horse-power each, originally coupled in parallel, 
this power was attained at a pinch by putting them 
in series, and increasing the voltage from 550 to 
600, but at a sacrifice of 50 per cent. of the speed. 
Owing to the frequently greasy and slippery state 
of the rails, this was, however, open to a serious ob- 
jection—viz., when the wheels of one axle began to 
skid, the counter electromotive force of the motor 
on that axle was liable to prevent access of the 
supply current, thus paralysing both motors. For 
that reason, the new motors are always put in 
parallel, and not in series. The efficiency of the 
old motors was at first only 65 per cent., although 
it rose somewhat as the friction surfaces of the 
worm gearing (1 in 14) became smooth ; the new 
spur-geared (1 in 5) motors have, according to the 
load, an efficiency of 70 to 90 per cent., including 
loss by gearing and manipulation of regulator. The 
mean total loss of energy between the steam 
engines and the axles of the motor cars is, there- 
fore, as follows : 
Per Cent. 
Between steam engines and dynamos 7 
Pr dynamos and motor cars ses 5 
Motors, gearing, and manipulation 20 


32 


giving a total moan efficiency of the system of 68 
per cent. 
Conclusion.—Irrespective of the interest attach- 


ing to the constructive features of the Marseilles 
line, more especially the perfect insulation, the 
eflicient protection against lightning, and the 
reduction to a minimum of the extra energy in 
starting, its working experience teaches some very 
useful lessons. Chief among these are: (1) That 
high-speed vertical engines, especially when non- 
condensing, are very uneconomical and quite un- 
suitable for such enormously varying loads as those 
of an electric line, with rising and falling grades 
and varying degrees of adhesion ; (2) that worm 
gearing, involving as it does a reduction of 1 in 14, 
and corresponding loss of power by friction, is 
not suitable for motor cars having to run at 15 
miles per hour, and that spur gearing with single 
reduction is in all respects preferable ; (3) that to 
insure elasticity and smoothness of motion, the 
body of the motor car should always rest on ample 
spring suspensions of the frame instead of being 
rigidly fixed to the same; (4) that where sharp 
curves necessitate a short wheel-base, large motor 
cars carrying from 560 to 70 passengers should be 
run on two bogie trucks instead of only four 
wheels; (5) that provision should be made at the 
outset for ample spare plant and powerful motors, 
seeing that on electric railways and tramways the 
traffic increases rapidly, and generally exceeds the 
original estimate. 

In comparing the cost of traction of the Mar- 
seilles line with that of other lines with overhead 
wires, such as that of Leeds and those in the 
United States, we find that in the last-named cases 
the cost is 5.5d. to 6d., as against only 4d. per car 
mile at Marseilles, where the cost of good fuel is, 
moreover, much higher. As compared with horse 
traction, which at Marseilles costs 6.12d. per car 
mile, the electric line of Marseilles shows a saving 
of 2.12d. per car mile, or 33 per cent., while as com- 
pared with horse traction in cther large towns in 
France, such as Lyons, Bordeaux, and Toulouse, 
electrical traction at Marseilles costs 25, 20, and 10 
per cent. less respectively. Still further south, how- 
ever, viz., in Genoa, Milan, Turin, and Florence, 
horse traction is so cheap (from 4d. to 3.8d. per car 
mile) that electricity can only beat it by its own in- 
trinsic superiority. As regards the question of over- 
head wires versus underground conduits, the case of 
Marseilles strikingly confirms what has also been 
shown elsewhere, that the application of either 





system depends essentially on local conditions. In 
crowded thoroughfares, such as those of Marseilles, 
the slot, or Buda-Pesth system, may be said to be 
out of the question, apart from its heavy cost, not 
only of construction, but of efficient maintenance. 
The trench and slot system, moreover, requires 
and presupposes very perfect drainage, and this is 
an important and costly factor which is too often 
lost sight of when that system is recommended. 
Under these circumstances the Compagnie Géné- 
rale wisely chose the overhead wire system as the 
less objectionable and more economical system of 
the two; and the success of the line from a com- 
mercial, and, since the remodelled installation, also 
from an electro-mechanical point of view, has 
encouraged it not only to extend it to other lines 
in Marseilles with steep grades up to 9 per cent., 
for which electrical traction is pre-eminently 
adapted, but also to apply it on a large scale to its 
extensive tramway system of Havre. Nor can 
there be much doubt that the overhead wire and 
trolley pole system will continue to hold the field, 
unless and until accumulator cars can be made so 
light, efficient, and economical as ultimately to 
solve the problem of electrical traction in towns 
and crowded suburbs, 

The writer has to express his obligations to 
M. Dubs, acting at Marseilles on behalf of the con- 
tractors, Messrs. Sautter, Harlé, and Co., and the 
Oerlikon Works, for the working tables and other 
information kindly placed at his service. 





THE ENGINEERING CONGRESS AT 
OHICAGO. 
(By our New York CorRESPONDENT.) 
(Concluded from page 602.) 

Tue last paper having now been presented to the 
Marine Congress, the proceedings were closed by 
remarks from those present. Among the speakers 
was : 

Colonel Edwin A. Stevens, of Hoboken, who pro- 
posed a vote of thanks to Commodore Melville for 
the able and courteous manner in which he had pre- 
sided over and carried on the work of the Congress. 
He thought the Navy Department deserved great 
credit for the work they had done in recent years 
in advancing naval engineering construction, and 
for the fine ships and machinery they are now pro- 
ducing. This was seconded by Dr. Francis Elgar, 
who said on behalf of the foreign visitors that they 
had highly appreciated the friendly and cordial 
manner in which they had been received by Com- 
modore Melville and his colleagues at the Congress. 
He indorsed Colonel Stevens’ remarks as to the 
high quality of the work now being done by the 
Navy Department, which, he said, is well thought 
of and is carefully watched in Great Britain, and 
other foreign countries. He also paid a tribute to 
the excellence of the technical reports upon naval 
progress all over the world which are published by 
the Naval Intelligence Department at Washington. 
Dr. Elgar called attention to the great amount of 
labour that the proceedings of the Congress put upon 
the president and the secretary, Mr. W. 
McFarland, U.S.N., and predicted that the volume 
in which these would be published would form one of 
the most varied and instructive collections of papers 
on naval engineering ever got together. Colonel N. 
Soliani, Engineer-in-Chief of the Italian Navy, 
supported Dr. Elgar’s remarks, and the vote of 
thanks to Commodore Melville, the president, was 
carried by acclamation. 

Then following this came a vote of thanks to the 
foreign visitors for their attendance and attention, 
to which they responded with liberal compliments 
to their friends in the United States. The follow- 
ing extract from the Marine Review, of Cleveland, 
Ohio, may be of interest to those who have read 
this account : 

‘*There can be no doubt that the public volume 
of the proceedings, including the papers and the 
discussions, will be one of the most valuable collec- 
tions of information in regard to marine engineer- 
ing and naval architecture which has ever appeared. 
Arrangements have been made with Messrs. John 
Wiley and Sons, of No. 53, East Tenth-street, New 
York City, for publishing these proceedings in 
book form, and subscriptions may be sent to 
these gentlemen. It is the desire of Commo- 
dore Melville to have these proceedings circu- 
lated as widely as possible, so that any one who 
wishes to purchase them can do so by addressing 


_the Messrs. Wiley, and remitting the price of sub- 





scription. The proceedings will comprise some 
1500 large octavo pages, including about 200 plates. 

‘* With such young men around him as Passed 
Assistant Engineer McFarland, it is no wonder 
that Commodore Melville is credited with having 
accomplished a great deal more than any of his 
predecessors in the navy. Although giving every 
evidence of the greatest respect and loyalty to his 
chief, Mr. McFarland’s manner of carrying out the 
duties of the office of secretary of the Congress was 
such as to cause most favourable comment from 
nearly everybody in attendance. He is certainly 
regarded among the brightest young men in the 
Navy, and is destined for a position of more than 
ordinaryi~aportance. It is unfortunate, in view of 
his valuabie service in Washington, that he is soon 
to go to sea.” 

The writer, being personally acquainted with 
Mr. McFarland, can most heartily indorse every 
word of the above well-deserved compliment. A 
general meeting of the various engineering branches 
of the Congress was held, and reports were pre- 
sented by the heads of the various divisions. The 
following report of this is taken from the American 
Machinist : 

‘*Mr. William Metcalf, speaking for the civil engi- 
neers, said: ‘Sixty-three papers in all were pre- 
sented. Of these papers, which treated on a great 
variety of subjects, Germany furnished 20, Mexico 
6, Portugal 5, England 3, Holland, France, South 
America, and Canada 2 each, Italy, Nova Scotia, 
and Australia 1 each, and the United States 18. 
The interest shown in the papers is evidenced by 
the fact that 318 engineers registered, while the 
average attendance at each session was about 125. 
The discussions took a wide range. It is impos- 
sible to speak in detail of the large number of valu- 
able contributions to our literature that were made, 
but it may be asserted generally that the results of 
our Congress will be far-reaching and productive of 
great benefit to the profession of engineering all the 
world over.’ 

‘* President Eckley B. Coxe, speaking for the 
mechanical engineers, alluded to the great interest 
that had been taken in the proceedings, and the un- 
usually large attendance, considering the attractions 
outside. The papers presented and the discussion 
upon them had impressed him with the fact that 
engineering tended more and more to exact state- 
ments of definitely ascertained facts, by men com- 
petent to ascertain and properly interpret them. 
Continuing, he said: ‘ Engineering papers in these 
days are not simply suggestions of men with bright 
ideas and no experience. They are the results of 
experience, given in exact terms, showing the 
pounds of water evaporated per pound of coal, or 
the horse-power developed by a pound of steam, as 
the case may be. It seems to me that the construc- 
tion of machines by actual guess has about passed 
away, and that no designer or constructor of machi- 
nery who hopes to place his machine in competition 
in any market can any longer neglect a thorough 
professional consideration of every question and 
every detail that comes into play in the use of such 
machinery. One of the most important reports we 


M. | received in our Congress was that of our committee 


on standard tests, and I believe that this Congress 
will ever remain a notable gathering in the history 
of the profession for the reason that we are 
inaugurating a system of international testing, so 
that work done in one country will not be repeated 
in another. This is an important subject, and the 
engineering world should give it close attention.’ 
**Commodore Melville was the last to report for 
the division of Naval and Marine Engineering. 
He said that there had been an average attendance 
of about seventy in that division, and that the 
papers read and discussed would, he thought, prove 
to be very valuable to the profession and to ship- 
ping interests generally. He was glad to know 
that his own opinion regarding this had been sus- 
tained by one of the most eminent engineers in 
that line, who had declared that the published 
proceedings would constitute the most valuable and 
useful volume ever published on the subjects of 
which it will treat. He felt it to be his duty to 
publicly acknowledge the help rendered the divi- 
sion by the publishing firm of John Wiley and Sons, 
of New York, who had taken up the matter entirely 
free of cost to the new organisation, depending for 
their reimbursement upon the sales of the volumes. 
“ Following Commodore Melville’s address were 
those of the foreign delegates, many of whom ad- 
dressed the meeting to express their great apprecia- 
tion of what had been done for their entertainment 
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and instruction, and their very high opinion of 
American achievements in mechanics and engineer- 
ing. Among the speakers were Professor Unwin, 
of England, and Professor Reuleaux, of Paris, 
names known the world over in engineering circles, 
and both of whom spoke in the highest terms of 
appreciation of what they had seen here. Professor 
Reuleaux especially seemed astonished at what he 
had found here, and declared that in many things 
we were pre-eminent, especially in the matter of 
precise measurements and the means for making 
them. American engineers would, he declared, 
be henceforth recognised as the masters of the 
world. Several of the representatives expressed 
themselves as much interested in the study of what 
they called the ‘American system of manufacture,’ 
by which large numbers of pieces, the duplicates 
of each other, were produced by special machi- 
nery and gauges. Responses were made for Ger- 
many, Sweden, Italy, Austria-Hungary, Russia, 
Switzerland, and Belgium, all the representa- 
tives trying to outdo each other in praise of 
what they had seen and heard while here, after 
which the Congress was declared adjourned,” and 
it may be stated that they parted reluctantly, but 
in the full hope of another similar gathering in 
Europe. 

Since this article was prepared it has come to 
the knowledge of the writer that the man who 
really started the idea of an Engineering Con- 
gress was, as is too often the case, not the one who 
received the credit of this magnificent undertaking. 
It seems that’ the one who should be honoured is 
Mr. Elmer I. Corthell, an engineer well known 
and justly honoured in the United States and in 
Europe. In connection with his work at the 
Mississippi jetties he came into great prominence. 
This congress was projected by Mr. Corthell two 
and a half years ago, and in 1891 he went to Europe 
and commenced work on it. When it can be 
stated that he corresponded with twenty-seven 
countries in its interests, the reader may judge of 
what work he has been carrying forward. His 
health became broken down, and he was unable to 
even see the fruit of his labours, but the writer is 
glad to pay this tribute to him and to his work, 
and to assure him that no one can forget this great 
triumph of his painstaking and _ self-sacrificing 
work. That he would have been more successful 
in carrying out the details than those into whose 
hands the work fell, is highly probable, although 
they certainly deserve all praise for what they 
did do. 

It only remains for us to place on record the fact 
that the high compliment was paid to Mr. James 
Dredge, by Mr. O. Chanute and Mr. Corthell, of 
appointing him Honorary President of the Engi- 
neering Congress at the World’s Columbian Ex- 
position. 
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Our Ocean Railways ; or, The Rise, Progress, and Develop- 
ment of Ocean Steam Navigation. A. FRASER- 
MacDonatp. (With Maps and Illustrations.) London: 
Chapman and Hall, Limited. 1893. [Price 6s. | 

TuE title of this book may almost be taken as an 

evidence of the large number of works dealing with 

the subject, asit indicates an effort at originality ; 
but some of the pioneers of ocean steam navigation 
would scarcely have regarded it as _ satisfac- 
tory, since their contention was that steamships 
could be run with the same regularity as trains, 
without railways ; ‘‘ only the land with its excres- 
cences and roughnesses required rails.” But the 
present volume will be welcomed, for it has at least 
the merit of having been written, not by an arm- 
chair historian, but by one who has had a long con- 
nection with shipping, having spent many years of 
his life on board ii. It must not be inferred that 
this indicates a reason for preference ; but in the 

multitude of records it is well to have one by a 

sailor. His personal recollections carry back to 

1833, when he saw the steamship Royal William 

preparing for her trip from Canada to London, 

and the book is specially rich in information 
of early steamships. We cannot, indeed, have 
too much detail regarding the early days of 
steam navigation, provided the work of re- 
search is carried out with care. Additional 
value would be rendered if in all cases the autho- 
rities were given. This is too often omitted, and 
thus it is difficult to differentiate between the rela- 
tive value of the varying statements of different 











authors. The first chapter deals with early voyages 
of discovery, and the second with first efforts at 
steam navigation. The author probably does not 
intend the record to be complete ; but so few were 
the vessels that some attempt at a complete list 
might have been desirable. The first steamer to 
run onthe Thames, we are told, was the Marjory 
of 1815, but the author leaves the reader to 
infer that she may have been built on the Thames. 
The Marjory, we may state, was built at Dumbar- 
ton in 1814, at Archibald MacLachlan’s yard, where 
the first William Denny was manager. She was of 
38 tons, and was the tenth steamer built on the 
Clyde. Her side lever engines were by James Cook, 
Tradeston. Robert Napier made his first marine en- 
gine in 1824. It was for a Dumbarton-built boat, 
the Leven. At that time Dumbarton was, as it is 
still, one of the principal shipbuilding districts. 
The Marjory came to the Thames by the Forth 
and Clyde Canal and the east coast, and was 
eight days on the voyage. She was sold to France 
in 1816, and was probably, therefore, the first 
steamer in French waters. To her clearly 
belongs the credit in Britain of proving the possi- 
bility of steamers braving the weather of the 
Channel, and not, as the author claims, to the 
Thames or Thames Yacht of 1815, although he 
may be quite correct in the statement that 
this was the first steamer to sail to Lon- 
don around Land’s End. This was in 1815, 
but Mr. MacDonald gives no details, although he 
indicates sister ships. In the next paragraph 
he states that Napier built the Rob Roy. This 
vessel was built by William Denny in 1818, and 
was the first steamer to run from the Clyde to 
Belfast. She was re-named the Duc d’Orleans, 
and, as such, first conducted the Dover and Calais 
service. This was the twenty-ninth Clyde steamer, 
and was of 87 tons. The Robert Bruce, of 150 
tons, was the first vessel to go from Glasgow to Liver- 
pool (1819), while in 1822 the Tartar was placed on 
the Dublin and Holyhead route, carrying the mail. 

Coming to early over-sea voyages, dealt with in 
the third chapter, Mr. MacDonald has allowed a good 
opportunity to pass of doing justice toa scientist, 
the centenary of whose birth falls this year. Every 
history of steam shipping dilates on the remarks of 
Dr. Lardner as to a voyage on the ocean with a 
steamer being chimerical. Now, as Mr. Inglis 
pointed out in his presidential address at the Insti- 
tution of Engineers and Shipbuilders in Scotland, 
although Dr. Lardner is reported in a public print 
of 1835 to have made some such remarks, he denied 
at the British Association meetings in 1836 that 
such a statement had been made by him, but 
affirmed that long sea voyages could not, in the 
then state of the art of steamship building, be 
maintained successfully without a subsidy, and 
immediately succeeding events proved that he was 
right. Moreover, has not Lord Brassey, even in 
this age of advanced knowledge, contended for 
subsidies if we are to maintain our prestige against 
foreign competitors?* In a lecture published in 
1828, Dr. Lardner, indeed, said that ‘‘in 1812 steam 
vessels were first produced on the Clyde, and since 
that period steam navigation has rapidlyextended, so 
that at present (1828) there is scarcely a part of the 
civilised globe to which it has not found its way. The 
Atlantic and Pacific Oceans have been traversed by 
its power, and if the prolific results of human inven- 
tion should suggest means of diminishing the con- 
sumption of fuel, or obtaining a supply of heat from 
materials sufficiently small and light, it would be 
hard to assign limits to the powers of those most 
wonderful agents.” 

Copious extracts are given from the official record 
of the Savannah’s first voyage and subsequent 
career, and incidentally some contribution to the 
general information regarding old-time sailing ships. 
The Royal William, built at Quebec, and fitted 
with engines constructed at Boulton and Watt's, 
Soho, Birmingham, is given as the second vessel to 
cross the Atlantic by the use of steam, in August, 
1833. She was 176 ft. long over all, 43 ft. 10 in. 
beam across paddle-boxes, 27 ft. inside paddles ; 
the loaded draught being 13 ft. In April of the 
same year, 1833, H.M.S. Rhadamanthus, a steamer 
of 800 tons burden, was taken under steam from 
Britain to Jamaica,t+ where she did good service in 
connection with the suppression of slavery. To 
this voyage no reference is made, and if any infor- 
mation can be given it would be interesting, as this 





* See ENGINEERING, vol. xxxv., pages 354 and 450. 
+ Ibid., vol. xxi., page 376. 








was clearly the second voyage antecedent to 
that of the Royal William. Although Mr. 
MacDonald makes no reference to it, the first 
steamer in the Navy was, according to one 
authority, H.M.S. Comet of 1819, and it seems, 
therefore, very probable that by 1833 a steam 
warship crossed the Atlantic. About this 
time efforts were made in various directions for the 
construction of Atlantic steamers, with the result 
that the Sirius, Great Western, British Queen, 
President, Liverpool], and other vessels were soon 
on the station, and steam propulsion successfully 
adopted on the Atlantic. The narrative is told in an 
interesting way, although, perhaps, more technical 
detail might have been acceptable to some readers. 

The salient features in the evolution of the 
screw propeller and the modern type of marine 
engines are entered upon, the successive efforts of 
Smith, Ericsson, and Woodcroft being referred to, 
and the Archimedes and Francis B. Ogden 
described ; while in a later chapter (xvi.) the nar- 
rative is brought up to date. As the book is 
intended for the general reader rather than the 
engineer, detail is eliminated. The early designs 
of Woolf’s engine patented in 1804 are described 
and illustrated, but the successful application of 
the principle to marine engines is of later date. 
Many experiments were made. About 1848 
the Rhine steamer Kronprinz von Preussen was 
fitted with compound paddle engines of the inter- 
mediate receiver type,* but the experiment was 
not repeated. Ten years before this, even, a 
similar type was fitted to the Dutch steamer Ad- 
miral van Kingsbergen, plying between Amsterdam 
and Kampen, in the Zuyder Zee. Probably, how- 
ever, the efficiency of the compound marine engine 
was established by John Elder. His patent was 
taken out in January, 1853. Normand, for whom 
was claimed the honour, did not take out his 
patent until 1856. Mr. MacDonald states that 
the first steamers fitted with the compound engine 
were the Valparaiso and Inca. This is not correct, 
for in 1854 the s.s. Brandon, built for the London 
and Limerick Steamship Company, was fitted with 
Elder’s compound engine—-an important point, as 
this was two years prior to Normand’s patent. 
The Brandon’s engines reduced the coal consump- 
tion from 4} lb. to 3} Ib. per indicated horse- 
power per hour. In designing the engines 
for the Valparaiso and Inca, the experience in the 
working of the Brandon’s engines was utilised. 
The Admiralty adopted the engine in the Constance 
in 1863, and careful tests as to efficiency were made, 
with satisfactory results (see ENGINEERING, vol. 
xlvi., page 97). The story of recent progress is 
interestingly told, although there are three or four 
very remarkable slips. An illustration appears 
on page 218, entitled ‘‘Tandem Engines,” in the 
midst of a description of tandem engines, whereas 
the illustration represents not a tandem engine, but 
the ordinary three-cylinder three-crank compound 
engine, with two low-pressure cylinders on either 
side of the high-pressure cylinder. Again, en 
page 197, ‘‘the head of the engineering depart- 
ment” at Fairfield is named Mr. C. Lane (page 197). 
The name of Mr. Andrew Laing, who has designed 
the engines of so many Atlantic liners, including 
those of the Campania and Lucania, should surely be 
better known to the author of a work on Atlantic 
liners. It is a mistake also to refer to the Paris 
and New York as the first twin-screw Atlantic 
steamers (page 150). The ‘‘ Hill” steamers long 
ago adopted the two propellers. 

The progress of steam shipping tothe East forms 
the subject of two interesting chapters, the history 
of the P. and O. and the Orient Company being 
briefly traced. There has been some satisfactory 
progress in this direction in recent years, India 
being a week nearer Britain than it was twenty 
years ago, while the time taken on the voyage to 
Australia is about a fortnight less. The principal 
companies are briefly referred to, but the City Line 
is omitted, while the North German Lloyd is left 
out of the foreign companies trading to the East. 
Both lines do an extensive carrying trade from 
this country. In referring to the competition of 
the Messageries Maritimes with the P. and O., no 
reference is made to the assistance got by the 
foreign company as mileage subsidy ; and in the 
brief record of the rise and marvellous progress of 
the.British India Steam Navigation Company, the 
most pronounced feature, that they have prospered 
practically without any mail or other subsidy, is 


* See ENGINEERING, vol. x., page 183, 
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forgotten. These, however, are small matters ; 
and the reference to their omission may almost be 
accepted as some indication of our estimate of the 
value of the work generally. 

Chapters IX. to XIV. deal with the recent 
progress on the Atlantic, with the inception of 
the Cunard Line, authentically told in Hodder’s 
Life of Sir George Burns, Bart., the competition 
between the Cunard and the Collins Line, and 
the rise and progress of the various lines, but 
it is not necessary here to enter into a con- 
sideration of this part of the work, more 
particularly as in a recent volume we traced the 
history of modern progress at some length.* As it 
is very necessary that complete accuracy should be 
maintained in connection with these records, we 
must point out that on page 144 the author refers to 
an Inman steamer, City of Rome (440 ft. long), built 
in 1873, and states that her owners were not satisfied 
with her performance. No such City of Rome was 
then built. That year the Inman added to their fleet 
the City of Chester and City of Richmond—both 
very successful vessels ; the one still doing service 
for the American Line, and the other for tourist 
yachting excursions to Norway. Mr. MacDonald 
later (page 146) refers toasecond Inman Liner City 
of Rome, 542 ft. long, ‘‘much larger than the 
former discarded vessel.” ‘There was only one 
City of Rome, this 542 ft. vessel; and though 
discarded by the Inman Line, she has, since 
having her machinery altered, turned out quite a 
successful vessel. Again, the engines of the City 
of New York and City of Paris are represented as 
differing by 2000 indicated horse-power. This is 
not so. Very complete descriptions are given of 
the two American liners, Paris and New York, of 
the White Star vessels, Teutonic and Majestic, and 
of the Cunard steamers, Campania and Lucania ; and 
no doubt we should be flattered by the preference 
shown by theauthor for details and diagrams given 
in our columns, some of which only are acknow- 
ledged. In dealing with the latter vessels, by the 
way, the author quotes a letter to the Times by 
Sir Edward Harland, in which he suggests that in 
the Campania several ideas carried out in the 
Teutonic were imitated. It would have only been 
fair to quote the reply by Mr. John Inglis, an 
independent party, and which appeared in the 
Times two or three days later, wherein it was pointed 
out that the ideas carried out were of very old 
date, that they had been first introduced by other 
firms, and that therefore Sir Edward Harland 








* See ENGINEERING, vol, li., pp. 420, 488, 517, 545, and 724. 
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could scarcely claim the pleasure of that sincerest 


form of flattery shown by imitation. The two 

letters will be found in ENGINEERING, vol. liv., 

page 394, 

The book, as a whole, is most interesting, and 
contains a large amount of information. We have 
almost confined ourselves to references to one or 
two points which suggested themselves in the 
perusal of the work; there are one or two other 
misprints which are almost self-evident. We might 
say many complimentary things about the volume. 
As we have already hinted, the general merit is 
really responsible for suggesting that the inaccu- 
racies should be pointed out. The wonderful story 
of the evolution of the modern steamship is told in 
an entertaining manner, the technical details being 
relieved by personal reminiscences racily told, and 
the student of history will find many suggestions 
for the exercise of his love of research. There are 
quite a number of illustrations, while maps are 
included, showing the great steamship routes around 
the world, as well as charts of the basin of the North 
Atlantic, with a vertical section between Mexico 
and Africa. The three last chapters in the book, 
indeed, are given up to a consideration of the 
oceanography of the Atlantic and Pacific, and the 
other great waters over which our steamships sail. 
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AMERICAN UNIVERSITIES AT THE 
COLUMBIAN EXPOSITION. 
VII.—Tue Massacnvusetts Institute OF 
TECHNOLOGY. 

Tus Institute has a distinctly practical and in- 
dustrial character. It has no Arts faculty; and, 


as it is empowered by the State to confer the usual 
degrees in science, it stands prominently out as an 
institution sui generis, a veritable Technical Uni- 
versity. 

It was founded in 1861 in Boston, that hive of 
intellectual activity. From the outset it devoted 
itself with energy to the teaching of science, espe- 



























































cially as applied to the various engineering profes- 
sions. At present it offers its regular alumni 
twelve complete. and independent courses, each 
extending over a period of four years. These are 
civil engineering, mechanical engineering, mining 
engineering, architecture, chemistry, electrical 
engineering, physics, biology, general studies, 
chemical engineering, sanitary engineering, and 
geology. 

On the successful completion of any one of these 
courses, the student takes his B.Sc. degree ; a fifth 
year of hard work and corresponding proficiency 
makes him an M.Sc.; whilst it requires a sixth 
year of advanced research work to lead him to the 
— rung of the academic ladder, and make him 
a D.Sc. 

This Institute appears to be one of the few 
colleges that do not measure their success by the 
number of graduates they annually turn out. It is 
obvious that the system of straining after numbers 
is vicious ; it does not encourage the hard-working 
student, while it fails to stimulate the easy-going, 
society-loving reader. To be esteemed, University 
degrees must be the reward of scholarship as tested 
by examinations. There should be a weeding out. 
A good percentage of rejections is wholesome and 
tonic. Itis because of the severity of its examina- 
tions that the degrees of the London University are 
so much appreciated at home and abroad ; while, on 
the other hand, it is because of the facility with 
which these honours are distributed that the 
degrees of our Durhams are of such inferior aca- 
demical or professional value. 

The great clamour for a teaching University for 
London that has lately disturbed our academical 
atmosphere is, in great measure, due to the irrita- 
tion of certain professors on account of the high 
standard required at Burlington House, and the 
consequent paucity of the students frequenting 
their classes. If the Government finally yield to 
their importunity and concede degree-conferring 
powers on the clamorous colleges, it is to be hoped 
that the existing University will not enter upon a 
policy of concession, but will continue to maintain 
its standard at its usual commendably high level. 

The Institute of Technology, while rewarding the 
deserving work of its alumni, offers every facility 
for study and research, irrespective of the considera- 
tion of certificates or degrees. It acknowledges the 
necessity of early specialisation ; and accordingly 
affords, in due time, a choice of subjects according 
to the wants, ability, or aspirations of the student. 

The Institute goes even further in its efforts 
to spread the advantages to be derived from its 
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courses and laboratories. Persons of mature years 
who are engaged in technical pursuits are admitted 
to the lecture-rooms and laboratory work without 
being subjected to the regular preliminary exami- 
nations. Teachers are also invited to avail themselves 
of the instruction given in order to qualify for a 
higher degree of advancement in their profession. 
Even those who may only have a few hours on 
half-holidays at their disposal are pressed to come 
and extend their knowledge in such departments as 
physics, chemistry, drawing, and mathematics. 

The privileges of the Institute are not restricted 
to young men, ladies being admitted on equal 
terms. Forty-one availed themselves of these ad- 
vantages during the session 1892-93. 

There is little doubt that such an institution 
greatly promotes the welfare of students and 
teachers who would otherwise never be able to in- 
crease their attainments beyond the elementary 


stage. 

In 1892-93 the Institute had 1060 students. Of 
these, 314 were doing first year work ; 175, second 
year work ; 144, third year work ; 138, fourth year 
work ; and 286 were engaged in special studies of 
their own election. The staff consisted of 16 pro- 
fessors, 11 associate professors, 41 instructors, 30 
assistants, and 16 lecturers. 

The library contains 26,000 volumes and several 
thousand pamphlets, It is divided into a library 
of general reference, and nine special libraries, con- 
taining text-books, treatises, monographs, and a 
selection of periodicals germane to the depart- 
ment. 


Volumes, 
General Library 2619 
Engineering Library 3783 
Mining Librar oe 1165 
Architectural ied 950 
Chemical Library .. 5061 
Physical Library 3304 
Biological Library .. os 1259 
Political Science Library ... 5151 
Geological Library ... ss 1300 
English Library 1496 


Besides the library, freely accessible to all 
students, considerable additional help is given by 
carefully prepared notes which areeither ‘‘ graphed” 
or printed. It was found necessary to have recourse 
to these supplementary means on account of the 
rapid development and industrial applications of the 
experimental sciences. A few years suffice nowadays 
to render incomplete, if not antiquated, a manual on 
electrotechnics, so that a teacher to be abreast of 
the times must make up for the deficiencies of his 
text-books by fresh material from current scientific 
papers and the Proceedings of learned and technical 
societies. It is found necessary to reissue these 
notes every three years in order to facilitate 
work and keep pace with the progress of re- 
search. Many of those in the Exhibition contain 
extensive interlineation, and often many additional 

ages. The number of such pamphlets prepared 
or the Institute is 40, with an aggregate of 3760 
pages, 480 plates, and 1200 lithographed or helio- 
typed illustrations. 

As a further means of imparting the fullest know- 
ledge to its students, the Institute invites specialists 
to give annual courses of lectures. In 1892-93 the 
following subjects were treated : ‘‘ Construction and 
Operation of Telephone Lines,” by Mr. Hammond 
Hayes, of the American Bell Telephone Company ; 
** Methods of Wiring for the Distribution of Elec- 
tricity,” by Mr. A. C. White, of the Western Edison 
Electric Light Company ; ‘‘ Electro-Motors,” by Mr. 
J. P. Fiske, of the Thomson-Houston Electric 
Company ; ‘‘ Electric Lighting in connection with 
Fire Risks,”’ by Mr. C. H. Woodbury, of the Manu- 
facturers’ Mutual Insurance Company, &c. 

To enable these occasional lecturers, as well as 
the regular members of the staff, to do their work 
efficiently, the electrical engineering laboratory has 
dynamos of various patterns exclusively devoted to 
purposes of instruction. Besides these, it contains 
a 150-light dynamo, presented by Mr. Edison ; a 
9600 - watt constant - potential dynamo, by the 
Thomson-Houston Electric Company ; and a 500- 
light alternating current machine, The engineering 
laboratory is lit up by a 500-light direct-current 
compound dynamo, also available for instruction. 

On completing their course, it is usual for the 
students to write a thesis on some question connected 
with their special work. The members of the 
graduating class of 1892 have sent 132 theses, 
entirely their own work, unrevised by the professors. 
These cover a wide range of subjects, as may be seen 
from the few following titles ; ‘‘ Ratio of the Candle- 





Power of Incandescent Lamps tothe Current, Volt- 
age, and Energy Consumed;” ‘‘Tests of the 
Calorimetric Method of Determining the Effi- 
ciency of Alternate-Current Transformers ;” ‘‘ The 
Electrolytic Formation of Potassium Chlorate ;” 
‘*Experiments on Explosive Mixtures;” ‘A 
Design for a Hétel de Ville ;” ‘‘The Educational 
Influence of International Expositions,” &c. 

Many of the text-books used in the Institute are 
the work of the professors. Among them we noticed 
‘*Dynamical Geology and Petrography,” by W. O. 
Crosby ; ‘‘ Examples in Differential Equations,” by 
George A. Osborne ; ‘‘ Plane and Spherical Trigo- 
nometry,” by Webster Wells ; ‘‘ Notes on Electric 
Motors,” by J. P. Fiske; and ‘‘ Thermodynamics 
of the Steam Engine,” by Cecil H. Peabody. 

The exhibit of the Technological Institute is 
attractive and extensive, including some 300 large 
photographs of buildings, laboratories, groups of 
instruments, albums of engineering drawings ; sets 
of pieces in carpentry, forging, and pattern-making ; 
folios of statistics and curricula, a tri-phase motor 
made in connection with a thesis, and a collection 
of chemical products prepared by the students in 
the laboratory of industrial chemistry. 

‘Institute men’ seem to be very loyal to their 
alma mater ; and it must be admitted that the dis- 
play she makes in the educational gallery, as well 
as her valuable contributions to the development 
of the industries of New England, justifies this feel- 
ing of appreciation and loyalty. 





THE BOYD BRICK PRESS AT THE 
WORLD'S COLUMBIAN EXPOSITION. 

WITHIN the last few years great advances have been 
made in the methods of brickmaking in the United 
States, The most venerable of all methods, that of 
hand-moulding, has been generally replaced by machi- 
nery. First came the ‘‘soft mud machines.” In a few 
years these were in a great measure superseded by the 
«stiff mud machines.” These, with the addition of 
artificial dryers, improved kilns and re-presses, greatly 
improved the quality of the brick. The demand, how- 
ever, for a finer grade of brick finally led to the intro- 
duction of the dry-press system, in which clay in a 
nearly dry condition is automatically pressed into 
brick form at one operation. The bricks as they are 
delivered at the front of the machine are as smooth as 
blocks of polished granite, and can be set directly into 
the kiln for burning, obviating all the intermediate 

rocesses of re-pressing, artificial drying, and re- 
andling. 

A four-mould press for this process, constructed by 
Messrs, Chisholm, Boyd, and White, of Chicago, was 
exhibited at the Columbian Exposition, and is fami- 
liarly known throughout the United States as the Boyd 
brick press. Fig. 1, page 628, shows a general view 
of the machine ; Fig. 2 the pressing mechanism, and 
Fig. 3 a cross section of the press. The machine is 
entirely automatic in its operation, the dry clay being 
fed to it from above through canvas spouts, and the 
finished brick delivered ready for removal to the kilns. 
When run at its normal speed, making fine front brick, 
it has a capacity of from 20,000 to 25,000 every ten 
hours. The press is both compact and powerful, the 
weight being 19,5001b. The floor space required is 
about 7 ft. by 9 ft.. and the machine is 8 ft. high. 

The framing of the machine is of a massive and heavy 
construction. The two side frames bolt together with- 
out the intervention of a bedplate, the mould tables 
locking into the frames, and making a solid structure 
of the whole. The frame on which the gearing and 
pulley shafts are mounted is cast separate and securely 
bolted to the main frame, this being done for conveni- 
ence in shipping. This cast-iron , Hs et forms the 

ides for the pressing parts, and carries the bearings 
or the different shafts, this being its entire function, 
as the whole of the strains due to the pressure on the 
bricks are taken up in the pressing parts themselves. 
The bottom of the press is planed, for convenience in 
setting, and no foundation bolts are required. 

Three journals take the direct strain of pressing the 
brick. First, the upper journal of the toggle, with a 
bearing 32 in. in length, pivoted on 5§-in. steel pins, 
secured at each end in the side bars. Second, the 
middle joint of the toggles, which is also provided with 
a 5g-in steel pin. In addition to the pin bearings, 
secondary bearings are provided by making each 
toggle fit the opposite one, to relieve the pin from 
wear. Third, the bearing of the lower toggle in the 
upper crosshead, 20 in. long and 8 in. in setter, 
covering the whole of the upper crosshead, in addition 
to the bearing on the 4§-in. steel crosshead pin. It 
will be seen that these three toggle bearings are of 
great area and durability, and are all located above 
the clay and moulds, a very necessary feature in 
machines of this class. They are bored and finished 
by. special machinery, and are of excellent workman- 
ship. 





The upper toggle-pin is connected to a heavy lower 
crosshead under the moulds by two forged steel side 
bars, 3 in. thick by 8in. wide at their smallest section. 
These take the strain caused by straightening the 
toggles and pressing the clay into the moulds. The 
side bars are locked partes to the lower crosshead, 
They are accurately finished to work up and down in 
slides provided for them in the main frames, the slides 
being all situated above the mould table. 

These parts, the toggles, side bars, and crossheads, 
form the press proper. They are capable of exerting a 
pressure between the plungers of 600 tons, or 150 tons 
on each of the four bricks. As before stated, none of 
this pressure comes on the frames, they only forming a 
guide for these parts. 

Connected with the middle joint of the toggles is a 
forged steel connecting-rod, operated by a forged 
crankshaft 6 in. in diameter, which, by its rotation, 
alternately straightens and opens the toggles. The 
crankshaft is operated by heavy compound spur gear- 
ing, the main gear being 2 in. pitch by 6 in. face, and 
the intermediate gear 14 in. pitch by 5in. face. The 
train of gearing is driven by a friction clutch pulley 
30 in. in diameter and 11 in. face, running at 211 re- 
volutions per minute, for a speed of 8% strokes of 
the press, or 20,000 bricks per day of ten hours. An 
ingenious arrangement of the starting lever operates 
to disengage the friction clutch, and, at the same 
time, applies a powerful brake to the gearing, so that 
the operator by one motion of the handle stops the 
press instantly at any part of the stroke, or, by a 
reverse motion, releases the brake and starts the press. 
This feature is a great convenience to the operator, 
and enables him to avoid accidents by stopping 
instantly. 

The pressing parts, plungers and crossheads, have 
a vertical motion in the frames caused by the action of 
two heavy forged steel lifting levers, pivoted in re- 
movable bearings in the frames. These levers connect 
with the side bars at their forward ends, and are 
operated at the back end by a roller 15in. in diameter, 
having a working face 12in. wide. This roller is 
operated directly by the main crankshaft in a most 
ingenious manner, the throws or cheeks of the cranks 
being utilised as a pair of cams to operate it, so as to 
raise and lower the plungers while the brick is being 
pressed, to lift the finished brick out of the moulds 
and depress the lower plungers afterwards, so that the 
moulds can be again refilled. The motion is smooth 
and noiseless, there being neither shock nor jar, conse- 
quently buffers, springs, and air cushions are not re- 
quired. The action of the machine is positive. There 
are no hooks or latches or troublesome mechanisms to 
get out of order, as is too often the case in this class of 
machinery. 

The feed-box or charger is provided with a safety 
front, and the hopper is free to rise from its seat in 
case nails, sticks, or roots should get mixed with the 
clay. The feed-box is instantly removable by loosen- 
ing two nuts on the feed-rods. It has a long flat 
a without the troublesome guideways generally 
used. 

The top of the mould table, as well as the whole of 
the feed-box or charger, is highly polished, to prevent 
any clay adhering to its surface. The feed-box has a 
long stroke, and fills the poles perfectly evenly. The 
spouts and hoppers are so arranged that if the clay has 
any coarse particles in it, they will be distributed 
throughout the brick, instead of being all collected at 
one end or at the top. The question of this arrange- 
ment is an important one, and the fact of this not 
being appreciated has led to the failure of a number of 
these machines previously brought out. 

The position of the lower plungers, when the moulds 
are being filled with clay, is adjusted independently 
of the lower crosshead. As will be seen from Fig. 3, 
the lower plungers are mounted on stems or rods, the 
lower end of the stems being connected toa lever. A 
forked rod hanging from the lower crosshead pushes 
down the lever, and with it the lower plungers, to 
such a position as will be determined by the vertical 
position of the front end of this lever. An adjusting 
screw connects the lever with handwheels, in such a 
way that it may be raised and lowered, thereby ad- 
justing the plungers in the moulds. The plungers are 
sustained above the crosshead by spiral springs sur- 
rounding the stems. These springs yield to the pres- 
sure in the moulds, permitting the lower plungers to 
seat directly on the crosshead while the bricks are 
being made, With this adjusting device it will be 
seen that the lower crosshead and its connecting parts 
may have a positive vertical motion, thus permitting 
the lifting rollers to be in contact with the crank at 
all times. Another important advantage is that after 
the lower plungers are seated upon the lower cross- 
head, the relative motions of the upper and lower 
plungers will remain the same. The adjusting wheels 
are placed conveniently on either side of the front 
apron, within easy reach of the operator. They are 
easily turned, as the only strain that the adjusting 
device can have placed upon it, is that necessary to 
compress the spiral springs. 

The mould liners are quickly removable, and can be 
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replaced by a new set in a few minutes. Ornamental | the three spans, including cast-iron skewbacks, hand- 


shapes can be put into any mould, or into all of them 
in half an hour. The thickness of the brick can be 
changed, and any length of brick up to 14in. made 
on this machine. The upper and lower plungers are 
both steam-heated by an improved heater. This pre- 
vents any clay sticking tothem. The plunger plates 
can beremoved or replaced without interfering with 
the heating device. 

The question of lubrication has been well con- 
sidered. All journals, bearings, and slides have 
large adjustable sight-feed lubricators, All working 
journals, such as the toggle bearings, connecting-rod, 
and crankshaft bearings, are made practically dust- 
proof, 





ROAD BRIDGE AT PIURA, PERU. 
Tue braced arch is not a common form of construc- 
tion among English engineers, although, as compared 


with the arched rib, it has merits which entitle it to | 


more consideration than it has received. It may be 
useful, therefore, to describe a bridge of this character, 
recently constructed from the designs of Mr. C. F. 
Findlay, M. Inst. C.E., of 13, Victoria-street, West- 
minster, 

This bridge replaces a girder bridge destroyed by a 
flood in the spring of 1891. All that remained of the 
old bridge was the brick abutments and a solid brick 
pier, the latter dividing the width of the river un- 
equally into spans of about. 150 ft. and 210 ft, The 
other supports of the old bridge had been Mitchell 
screw piles. Mr. Findlay’s first design utilised the 
existing pier and provided parallel triangulated 
girders, of the spans above mentioned, with overhead 
bracing, the girders of the unequal spans being of the 
same depth. 

This would have been the most rapid method of 
establishing communication across the river securely, 
and also the cheapest, but the Government engineers 
rejected it on the ground that unequal spans would be 
unsightly. The present design was, therefore, pro- 
duced in order to satisfy the demand for a somewhat 
better outline than parallel girders can afford, and at 
the same time not: to exceed the narrow limits of the 
available funds. The drawback to the design adopted 
is the necessity it entailed of raising the roadway 
above the crown of the arch, and also, therefore, 
making raised approaches on both sides. 

The bridge is in three spans of 114 ft. each between 
centres of springings. The arch is hinged at the 
springings; it is 11 ft. deep at the ends, and 4 ft. 
deep at the crown, between centres, giving a rise of 
7 ft. The piers are strongly braced in the line of the 
bridge, so that each pier would resist the thrust of a 
loaded span even if the adjoining span were removed. 
The legs of the piers are bolted to concrete founda- 
tions carried down some 12 ft. to solid clay. The load 
provided for is 500 kilos. per square metre (1024 lb. 
per square foot). Further, a 2 ft. 6in. gauge steam 
tramway crosses the bridge, and a load of 10 tons on 
the rails is provided for, the present engines weighing 
about] tons. There is no other uated traffic except 
that on the rails, carts being unknown in the country. 
The material used is steel of 27 to 31 tons tenacity per 
square inch. The climate is particularly favourable 
to the preservation of ironwork, being almost rainless. 

Fig. 1 (page 629) is a cross-section of the river, show- 
ing by centre lines the main members of the structure. 
Figs. 2, 3, 4, and 5illustrate the details of construction. 
Fig. 6 shows the fastening used for all the main con- 
nections made in the field (except where large pins 
were used). The holes in bars and plates were drilled 
in the ordinary way and broached out in place when 
the work was erected in England to a taper of 4 in. to 
a foot, the bolts being turned to the same taper. This 
makes a joint as tight as a riveted joint and more 
secure, while it can be made by unskilled labour and 
very quickly. The bridge is floored with joists of 
12-in. Oregon pine and 3-in. planking. Above the 
piers on both sides semicircular balconies are carried 
out on brackets, and seats are placed in them. 

The stresses were calculated for five conditions of 
loading, the deflection of the pier under unequal 
thrusts from adjoining arches being, of course, an 
essential element in the calculations. A variation of 
temperature of 32 deg. Cent. in either direction was 
also allowed for. With the sections provided, the 
stress is always well below 5 tons per square inch in 
the worst conditions. The only member subject toa 
reversal of strain is the middle part of the lower boom, 
which, when one span is fully loaded and the adjoin- 
4 unloaded, becomes subject to tension. 

he bridge was tested by the Government inspector 
by being loaded throughout with sand up to the speci- 
fied load above mentioned, and it was also tested with 
the rolling stock of the steam tramway. Fig. 7 is a 
diagram of the deflections in the centre of each span 
when tested by the dead load. Itshowsa satisfactory 
degree of stiffness, and the rigidity of the bridge, or its 
freedom from vibration ollie a travelling load, is 
equally satisfactory. 
The weight of the two piers is 23} tons, and that of 


| railings, and all metal work, 133} tons. Steel struc- 
tures independent of the piers were required by the 
Government engineers to be erected to protect the piers 
against floating trees. These weigh 12 tons, making a 
total of 169 tons in all. 

The contract price for the bridge, including the con- 
crete foundations, raising the abutments, earthwork 
in approaches, &c., was 60,000 silver soles, which, at 
the rate of exchange of the time, represented about 
85007. The counterforts to the abutments were not 
included in this price. The erection was facilitated by 
the fact that the river bed is dry for some months of 
the year. The bridge was manufactured by the 
| Butterley Company, and erected by Messrs. Viiias and 
| Elmore, of Lima, under the superintendence of Mr. 
A. P. Rathbone, with Sefior Emeterio Perez as Go- 
vernment inspector. It was opened for traffic in May 
of this year. 





| 








RHODE ISLAND LOCOMOTIVE AT THE 
WORLD’S COLUMBIAN EXPOSITION. 

THE locomotive illustrated on pages 632 and 633 re- 
| presents a compound engine constructed at the Rhode 
| Island Locomotive Works, Providence, and exhibited 
| by them at the World’s Columbian Exposition. As will 
| be seen, it has two pairs of coupled wheels and a four- 
wheeled rigid centre truck. The principal details are 
as follows : 


Diameter of cylinders 





... 21 in. and 31 in. 


Stroke of piston 26 in. 
Driving wheels 78 in. in dia, 
yauge ... a as 4 ft. 84 in. 

Driving wheel base ... 8 ft. 6 in. 
Rigid ,, 2 19 ft. 8 in. 
Total aa sate ead one .. 22 ft. 9in. 
»» length ofengine and tender... 47 ft. 6} in 
» weight in working order 125,000 Ib 
Weight on drivers <a 84,000 Ib. 
aa », truck 41,000 Ib. 
ae of tender 75,000 Ib. 
Tank capacity 4000 gallons 


The boiler is of steel, and has been constructed to 
stand the test of 260 1b. to the square inch, and to 
carry 200 lb. of steam. The tubes are of solid drawn 
charcoal iron, 250 in number, 2 in. in diameter, and 
10 ft. 9 in. long, fitted with copper ferrules at the fire- 
box end. The firebox is of steel, and is 6 ft. long by 
3 ft.5}in. wide. The plates, which were thoroughly 
annealed after being flanged, are 3 in. thick, with the 
exception of the flue sheet, which is $in.thick. The 
water space is 34 in. at the side and back, and from 
34 in. to 44 in. wide at the front. The stay bolts are 
Zin. and 1 in. in diameter, screwed and riveted at not 
more than 4}4in. centres. The crown bars are sup- 
ported by radial stays ; the grate is of water tubes with 
pull-out bars, and with the smoke stack is arranged 
for the use of anthracite coal. 

The cylinders, ‘as already indicated, are 21 in. and 
31 in. in diameter by 26 in. stroke. Each cylinder is 
cast in one piece, and is reversible and interchange- 
able. The piston heads and followers are of cast iron, 
fitted with cast-iron spring ring packing. The piston 
rodsare of steel, and the guides of ‘‘ cast-iron gun-metal.” 
The crosshead is of cast steel with bronze gibs, the 
connecting and parallel rods being of steel forged solid, 
with steel crankpins. The valve motion is of the 
usual link type, all the parts being of wrought iron, 
case-hardened. The driving wheels, four in number, 
are 78 in. in diameter. The centres, of cast iron, were 
coned and turned to 71 in. in diameter, to receive the 
tyres, which are of Krupp crucible steel 34 in. thick, 
the tyres being 5? in. wide. The axles are of 
wrought iron, the journals being 8 in. in diameter by 
114 in. long. The engine truck has a centre swivelling 
bearing, the wheels, four in number, being 33 in. in 
diameter, with wrought-iron inside journals 54 in. in 
diameter and 8 in. long. The main framing of the 
engine is of wrought iron forged solid. 

The tender is constructed of }-in. plates, braced 
with angle irons, with ,,-in. rivets at 14 in. pitch. The 
framework is of white oak. The tender is carried on 
| two centre bearing trucks, made with wrought-iron 
sidebars and cross-beams of wood, with additional 
bearing at the sides of the back truck. The springs, 
as in the case of the engine truck, are of cast steel. 
The wheels, which are steel-tyred, ‘are 36 in. in 
diameter, the axles, of wrought iron, having outside 
journals 4} in. in diameter and 8 in. long. 

As will be seen from the illustrations, the locomotive 
has all the characteristics of the American type, and 
we may add that the general features of construction 
and equipment are in accordance with the best practice, 








NOTES FROM SOUTH YORKSHIRE. 

SHEFFIELD, Wednesday. 

Iron, Steel, and Coal.—The very greatest satisfaction is 
exhibited by manufacturers, and those engaged in the 
heavy trades, at the termination of the coal strike. 
Business circles are more cheerful, and there are evidences 
that, though the cost of production will for a few months 
be high, the demand will be heavy, and prices compara- 
tively stiff. Itis understood that all the blast furnaces in 











the district will be at full work within a month, and there 
is every reason to believe the whole of the output will find 
a ready market, for three months at least. Makers of 
best qualities of manufactured iron anticipate a heavy 
trade, as they have good orders in, and pressing require- 
ments from their customers. At the steel works future 
prospects are regarded as very hopeful. Not only is 
there a stock of unfulfiiled orders on the books, but there 
are pressing inquiries already to hand for all classes of 
marine material and heavy engineering work. Colliery 
requirements are also sure to be large, and rapid deliveries 
will be insisted on. All the large establishments are 
standing as yet for coal and coke, but it is known that in 
the course of a week the famine will have disappeared, 
and operations will be in full swing. Coal has dropped 
6s. per ton in the local market, making house coal at the 
wharves 21s. for best, and 12s. to 14s. for engine slack, 
The prices of hard furnace coal have not yet been ad- 
justed. The miners are steadily returning to work, but 
there is a little friction in some places. 


Sheepbridge Coal and Iron Company, Limited: A Warn- 
ing.—At the annual meeting of the nee Coal 
and Iron Company, held in Sheffield yesterday, Mr. H 
D. Pochin presided. He said that during the last 
coal strike the company would have paid in its pits 
50,0007. in wages alone. By not working, the colliers 
had lost 5,000,0007. or 6,000,000/., besides the accumu- 
lated funds of their societies, and who was the better 
for it? The colliery owners were not, the working 
men were not, and the men who had been turned out 
of their employment where large quantities of coal were 
used, were not; indeed, it was a senseless thing all 
through, and the termination was also senseless. He 
was deeply dissatisfied with it. But the matter 
would not end there. The prices of coal were 
likely to be maintained for some weeks, but he did 
not think they could expect high prices to last much 
longer than the beginning of February next; then would 
come the struggle again. He doubted arbitration, and 
said the coalowners had the opportunity—he hoped they 
would be wise enough to make use of it—to form a sort 
of insurance fund, so as to insure the coal they got a given 
amount of profit, say 1s. a ton. What it would cost 
owners on this occasion to get their pits ready for work 
he did not know. A dividend of 5 per cent. was declared. 


Roundwood Colliery Company.—The report of this com- 

any on the year’s working to September 30 last shows a 
oss of 1599/. The directors ascribe this chiefly to the 
great fall in prices consequent upon home and foreign 
competition, which they have been unable to meet by a 
commensurate reduction in the cost of working. The 
nominal capital of the company is 75,000/., in 7500 shares 
of 10/. each. There is a reserve fund of 6000/. 


Engineering Branches.—In every department there has 
been slack trade for three months past, but some of the 
larger establishments state they expect to be very busy 
for some months, both on home and export work. It is 
yet too early to state definitely the directions from which 
improvement may be anticipated. 


New Central Station in Shefiield.—Statutory notices are 
being given of the intention of a company to erect a 
central station in Sheffield, with a special view to the 
accommodation of the East and West Coast Railway 
and the passenger traffic on the new Dore and Chinle 
line, The Sheffield Corporation view the project wit 
approval, but until plans are deposited they cannot take 
any formal action in support of the scheme. If carried 
out, the work will be of a very costly character. 








T1n.—The production of tin last year is estimated at . 
61,480 tons. In 1891 the corresponding output was 
57,551 tons ; and in 1890, 53,434 tons. 





CoMPLETION OF THE MANcHESTER SuHip CANAL. — 
On Friday, the 17th inst., Mrs, John Jackson, the 
wife of the contractor for the last eight miles of 
the canal, now ractically completed, between 
Runcorn and Latchford, turned on the water at 
Latchford dam, and it is expected that within a week 
from this date the canal will be full throughout its 
entire length from Eastham to Manchester, and that 
in thecourse of a few weeks this great under- 
oe will be completed, upon which for its total 
length some ten millions. of money have been spent on 
works alone since its commencement six years ago. Early 
last yearacontract forthe completion of the first three miles 
of the length from Runcorn to Latchford was let to 
Mr. John Jackson, of Westminster, an old Tynesider, the 
time for completion being fixed at fifteen months, but 
Mr. Jackson was fortunate in completing in ten months, 
or two-thirds the contract time, and in this cutting no 
less than 16,000 to 18,000 tons of rock and other materials 
were at one time excavated per day. Later on the length 
from Randles sluice to Latchford was also placed with 
Mr. Jackson, but progress was delayed by the opposition 
of the railway companies to giving possession of their 
lands where the canal crosses under their railways, until 
last July, when arrangements were made with Mr. Jack- 
son to work night and day, and an engagement entered 
into to complete before December 15, but such pro- 
gress has been made that the excavations were out in 
about three and a half months instead of five months. 
On this section some 5000 men have been employed, and 
no less than 70 locomotives, running over some 52 miles 
of temporary —_. As is well known, the chief 
enginger for the whole of the ship canal works is 
Mr. Leader Williams, who has been represented on the 
Runcorn to Randles sluice section by Mr. Harold Aber- 
nethy, and on the length to Latchford by Mr. William 
Burch, the contractors’ chief representative being 
Mr. George H. Scott. 
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DUMPING CAR AT THE WORLD’S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE THACHER CAR AND CONSTRUCTION COMPANY, NEW YORK. 


(For Description, see opposite Page.) 
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DUMPING CAR: WORLD’S COLUMBIAN EXPOSITION. 
CONSTRUCTED BY THE THACHER CAR AND CONSTRUCTION COMPANY, NEW YORK. 
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Tue mechanic finds in the States much ampler scope 
for his abilities than he does here, because he is not 
met at every turn with labour so cheap and abundant 
that it often renders it undesirable to lay out large 
sums for machinery to replace handwork. Here con- 
tractors are careful how they purchase specialised 
plant, unless the work is on so large a scale that the 
entire cost of the machinery can be charged against it. 
For instance, it would be an almost impossible task to 
find a market for self-acting dumping cars of the kind 
illustrated on pages 636, 637, and 640. These are 
manipulated from the engine, and the train requires 
no more men than if it carried ordinary goods. 
turning a valve the driver can simultaneously tip every 
wagon in the train, and when their contents are dis- 
charged he can restore the wagons, and steam off for 
a fresh load. We believe that nothing of the kind 
has ever been attempted in this country, although now 
that it has been shown how simple is the mechanism, 
possibly something like it may be done. 

The Thacher compressed-air dumping car which we 
illustrate was patented in 1889, and used in Colorado 
in the mines. It handled the material so cheaply that 
in 1892 a company was formed to build the cars for 
handling gravel, broken stone, ores, coal, &c., and, for 
the short time that the company has been formed, 
they have met with success. The first cars built were 
small and used on narrow-gauge roads, but all the 
late cars are standard gauge and hold 9 cubic yards, 
or 40,000 lb. The working parts are simple and cheap, 
and easily kept in repair. In the building of the 
cars, the makers have adopted the standards cf the 
Railway Master Car Builders’ Association. 

It will be seen that the car body is pivoted on its 
centre line, so that a small effort will tip it. Two 
1}-in. air pipes running the entire length of the train 
enable the energy from a reservoir of compressed air 
on the engine to be applied on each car for dumping 
it, and returning it to the normal position. When 
the body is in the horizontal position, carrying its 
load, it is locked there by a latch bar a (Figs. 1, 5, 
and 6, page 636), the catch being held on by a weighted 











lever (Fig. 6). This catch is pulled off, when tipping 
is to be effected, by the driver admitting air to one 
train pipe, and through the connection C (Figs. 3 and 5) 
to the latch cylinder (Figs. 3, 5,and6). This connection 
delivers through a port close to the front cover of the 
——s forcing back the piston and raising the latch 
(Fig. 6). As the piston moves, it uncovers the port 
(Fig. 3) leading to the pipe B (Fig. 5), which communi- 
cates with the bottom of the lifting cylinder. The piston 
of this cylinder (Fig. 4) is thus forced up by com- 
pressed air passing through the latch cylinder, and 
the car is dumped (Fig. 1). In this position it can be 
retained as long as desired. When it is to be re- 
turned to the normal position, the air is allowed to 
escape from the train pipe connected to C, whereupon 
the counterweight (Fig. 6) pulls back the piston of the 
valve cylinder. The pipe Bis thus connected to the 
atmosphere through the hole E in the latch 
cylinder. If air be now admitted to the other train 
pipe, it enters the opposite end of the latch cylinder 
at D, completes the stroke of the piston, if this has not 
already got to the end of its stroke, and finds access 
through the pipe A to the upper side of the lifting 
piston (Fig. 4). Thecar body then comes back to its 
usual position, and the supply of compressed air is cut 
off by the driver. The car body automatically latches 
itself when it gets into the correct position ; buffer 
stops are provided to stop its descent without shock. 

When the car has to tip on both sides, the arrange- 
ment shown in Figs. 7 to 10 is adopted. In this case 
an oscillated cylinder (Figs. 8 and 15) is used, the 
normal position of the piston being in the centre, so 
that it can travel either ways according as the tipping 
is to be to right or left. There are two semicircular 
latch bars, the two latches being operated together by 
a single latch cylinder (Figs. 8, 19, and 20). Figs. 11 
to 14 show a threeway driver’s valve, by which air is 
directed into either air pipe, and also evacuated to the 
atmosphere. 

One great a gy of these cars is that they can 
be dumped while the train is in motion, thereby 
saving time. They will also handle more material 






































































with less cars, keeping the men busy all the time. 
The cars are working satisfactorily in several places in 
the United States and Canada, and are giving the 
very best of satisfaction. The trucks of these cars are 
of — design, and are strong, so as to stand the 
hard work of construction. They are not easy to 
derail in case the track is in bad shape, which is often 
the case on new work. The makers—the Thacher Car 
and Construction Company, 917, Havemeyer-building, 
New York—are now prepared to build eight-wheeled 
cars having a capacity of from 60,000 lb. to 80,000 lb., 
aad which will dump on both sides of the track, so 
that the cars can be used in general railroad traffic. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 13, 1893. 

Tue sudden drop in steel rail prices, 5 dols. per ton, 
by the Carnegie interests at Pittsburgh, has upset all 
calculations. It is impossible to give quotations to- 
day. Rumours give prices at all the way from 21 dols. 
to 25 dols. Propositions have been made to a number 
of railroad corporations to furnish rails in lots of from 
1000 to 10,000 tons, between now and March 1, at 
prices ranging from 21 dols. to 24.50 dols., according 
to current rumours. This cut has been made in anti- 
cipation of a sharp reduction in duties by the Ways 
and Means Committee of Congress. Steel billets sold 
this week in Pittsburgh at 16 dols.—the lowest price 
on record. In some quarters it is believed that steel 
rails will drop to 20 dols. at mill. Western Penn- 
sylvania will monopolise the business in rails for the 
present. Two or three eastern mills have refused to 
make quotations up to to-day, and still refuse, not 
knowing what private offers have been made by 
western mills. No improvement has taken place in 
crude iron, although production is increasing, and is 
now a little over 80,000 tons r week. Rail- 
road companies are buying very little material. Car 
and locomotive builders have very little work. Prices 
are still tending downward in all lines. The iron 
trade awaits, with great anxiety, the action of the 
Ways and Means Committee. The volume of general 
business is still from 20 to 25 per cent. below corre- 
sponding weeks of last year. The sweeping Republi- 
can victories throughout the country mean that tariff 
revision will be couducted with extraordinary caution. 
Hard times have aroused the people to political 
action, and the outcome will be that M‘Kinley will be 
the next President. 





THE STABILITY OF ARMOUR-CLADS. 
To THE Eprror or ENGINEERING, 

Srr,—Permit me to suggest to ‘‘ W. A.,” whose letter 
appears on page 616 of your last issue, the desirability of 

rusing Mr. White’s paper on the value of the inner 

ttom in reference to the former accident to the 
Victoria. This will show him that the presence of this 
necessary inner skin is due to more considerations than 
the one of possible danger in the event of collision, assum- 
ing such danger as he asserts exists. Had this inner shell 
not existed, probably he would have been the first to point 
to the folly of its absence. 

Again, he is anxious to dispense entirely with water- 
tight doors, but, unfortunately, does not indicate how 
this is to be done. I feel satisfied that if the Admiralty 
could see any other way to obtain access to compartments 
without entrances they would be delighted. 

He might be good enough, after duly appreciating the 
conditions surrounding the designing of armour-clads, 
to embody his ideas in a design dispensing with these 
terrible watertight doors and undesirable inner bottoms. 
It would be interesting to see how, weights of each 
factor being given, he can manipulate them so as to 
——— a ship with greater initial stability on the 

imensions and disposition of weights of the Victoria. 
The whole cry against this subdivision and fitting is 
unnecessary and uncalled for. : 

Again, “* W. A.” fancies the Admiralty omit making 
the necessary calculations as to the a when the 
vessel is damaged. This is too absurd. The scientific 
skill of the Admiralty may be equalled, but cannot be 
sur by any similar institution in the world. ? 

he unsinkability of ships depends on the possible 
extent of damage, and in the case of the Victoria the 
initial stability, had the doors been closed, as they could 
and should have been, would still be as great as many 
Atlantic liners in their best possible condition. These 
vessels are constructed without the limits surrounding 
armour-clads, but even then the battleship holds the 
field. One of these liners, running for some years across 
the Atlantic at top speed, has the bulkheads arranged so 
that, in the event of two compartments being open to the 
sea, she is unsinkable. This assumes that only 40 per 
cent. of the volume of the damaged compartment can be 
filled, and takes no account of the effect of the blow which 
would produce this state of affairs. In other words, the 
calculations assume the vessel is in that condition, with- 
out considering the dynamical effort that caused the 
change. 

The Victoria, before the admission of water into the 
batteries, had sustained a loss of 30 per cent. of her dis- 
placement, reducing the metacentric height from 5 ft. to 
+ ft., and would not have foundered. The liner, with a 
corresponding weight of water equal to only 20 per cent. 
of her displacement, operating in relatively the same 
place, would bring her to the same relative trim, seeing 
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that the freeboard and immersion are alike in both 
vessels. The position of transverse metacentre depends 
on two factors—the area of water plane and the displace- 
ment. The latter being constant, any loss to the former 
means reduction of metacentric height. The ratio of loss 
of water-plane area to displacement is equal in both cases, 
so this condition results : 

Starting with a metacentric height of only 2 ft. (as 
against 5 ft. in the armour-clad), the reduction will pro- 
bably have the same ratio, and it will therefore be easily 
seen that the condition of the liner would be more hope- 
less than the battleship, and this notwithstanding the 
absence of watertight doors and subdivision. . 

*“*W. A.,” however, says that armour-clads have in- 
sufficient initial stability, yet he will be unable to produce 
a single vessel outside the British service, on similar dis- 
placement, where the initial stability anywhere ap- 
proaches the Victoria. There is nota single vessel of her 
size, with machinery, protection, weight of armour, calibre 
of guns, coal supply on normal draught, that has as great 
initial stability as this much wrongfully abused vessel. 
An attempt was made to accomplish surprising results in 
the case of the corresponding Indiana class in the Ameri- 
can Navy, and this obtains: 

Coal endurance was sacrificed to weight of armour, and 
for the sake of the 8-in. guns, which are higher up than 
the 6-in. guns of the Victoria and easily disabled, there 
was produced a vessel having 15 per cent. less weight of 
armament, 10 per cent. less extent of armoured side, 55 
per cent. less weight of coal on designed draught, 24 per 
cent. less weight of equipment, no increase of freeboard 
forward and 9 ft. less aft, but with 25 per cent. less initial 
stability. I invite ‘‘W. A.” to rearrange matters. An 
armour-clad is a compromise, and that vessel is the most 
successful that embodies the maximum of the factors laid 
down. Both Victoria and Indiana do this. 

Yours, &c., 
J. J, O'NEILL. 

Sunderland, November 22, 1893. 





THE LOSS OF H.M.S. *‘ VICTORIA.” 
To THE Eviror or ENGINEERING. 

S1r,—I am obliged by Mr. O’Neill’s reply to my note. 
I have carefully read his letters, the Admiralty reports, 
the admirable articles in ENGINEERING, the further cor- 
respondence therein, and all that has been published in 
connection with the subject “4 your own and other 
esteemed contemporary technical journals. 

I do not presume to criticise Mr, O'Neill’s conscientious 
opinions, but I cannot help holding my own. We must 
design warships in all cases for war conditions, not those 
of peace; and as ramming and torpedo pee will be 
doubtless used (by preference) to place ships (especially 
heavy ones) out of action in future wars, I maintain that 
we want speedy, handily and directly manipulated, easily 
manceuvred craft with effective ramming powers, and 
neither too long nor too large. 

Admitting that the then Board of Admiralty and the 
designer who worked under its direction acted according 
to the lights and rules of the time when the Victoria was 
designed, yet I would ask Mr. O'Neill if he would now 
design a ship exactly like the Victoria if allowed 
carte blanche (which I presume no Chief Constructor 
is allowed in reality), and if he were but limited to the 
purpose and the money to be expended upon it (i.e., 
structurally). 

I should also be obliged by his opinion on the following 
suggestion, which I made some long time ago when calling 
attention to the power of the ram. England has the 
largest mercantile fleet in the world, and many of the 
ships are quite capable of some self-protection if fitted 
with (say) angular nose armour, twin-screws, means for 
direct manipulation thereof, quick-firing guns and _tor- 
pedoes, and an efficient ram (say) supported by a sur- 
rounding ‘“‘bilge keel” (strong and cellular), which 
would not (I think) be detrimental to sea speeds. The 
country might grant a subsidy for each, and it would pay 
it to do so. Such would help to place us in a pre- 
ponderant position when completed in conjunction with 
other matters that must be attended to at once. 

Does not Mr, O’Neill think that one or two of these— 
under British tars—might give a ae account of even 
a so-called ‘‘ commerce-destroyer,” by meeting her end on 
with rams or torpedoes? One of the convoy might be 
sank, but the others could poss:bly save the crew (in that 
event), and also that of the ‘‘ destroyer.” 

We possess the number; add what I suggest to suit- 
able craft, and also give to the commander of each the 
means by which to —— manipulate his own ship. 

As for any possible combination of foreign fleets against 
us, let us by all means more than keep pace with them by 
building improvements on their particular fancies, no 
matter what the size. But when this is done, I still think 
that further moneys (of limited amount) had better be 
spent on (say) two Centurions, with practicable rams, than 
on one Victoria. Torpedo-boats anc catchers do not cost 
much compared to the damage one effective torpedo is 
likely to do the enemy. Let us have plenty of both. 

Provide some independent rams, and plenty of swift 
cruisers. What woot England be without her com- 
merce? And we have a very wide field to protect if we 
wish to retain the empire of the seas. 

But this somewhat large order has yet to be executed, 
and the sooner we begin to set about it the better. It is 
to be hoped that Italy will long ‘‘speak with an English 
accent ;” but in any event—with all respect to France 
and Russia—we must be able to independently maintain 
our position in the Mediterranean and the East generally. 
If Great Britain does not want—sooner or later—to sink 
into a third-rate Power, and to lose the command of com- 
merce and the seas (which represent the life of the nation), 





all these matters will have to be attended to; and, in my 
opinion, there is not a moment to be lost in commencing 
operations on an adequate scale. Lit 

I must apologise for expressing my poor opinions at 
such length, but trust that you, Mr. O’Neill, and your 
readers will agree with me. 

I have the honour to be your obedient servant, 
Selhurst, S.E. Rosert McGtasson. 


To THE Eprror oF ENGINEERING. 

Sizr,—In your recent comments upon the Minutes 
issued by the Admiralty in review of the proceedings of 
the court-martial upon the loss of the Victoria, you 
endeavoured to direct the attention of your readers to 
those considerations with which the great bulk of the 
Minutes are occupied, and which arise from the arrange- 
ment and construction of that unfortunate ship in par- 
ticular, and of warships in general. 

But there are one or two other considerations arising 
out of the deplorable catastrophe which, although some- 
what beyond your ordinary scope, are still matters of 
such grave practical importance and deep public concern 
as to warrant me in referring to them. They relate to 
the personnel rather than to the matériel of the fleet, and 
affect its management and general control rather than its 
architecture. f shall, however, refer to these matters 
very briefly, and only so far as they contributed, in my 
judgment, to the condition of things which brought 
about the collision, and so far as they failed to effect a 
prompt avoidance of the collision after it had become 
imminent. 

First, then, the fleet, operating in calm and open waters 
with the sole object of exercise and the acquisition of 
skill in manceuvring, is suddenly made to attempt a diffi- 
cult and intricate movement for the first time—a move- 
ment with which nobody is familiar, and of its nature, or 
how it is to be successfully carried out, only one intelli- 
ence in the whole fleet, that of the Commander-in- Chief, 

as or even pretends to have any definite knowledge. 
Then the second in command, with almost touching re- 
liance upon a judgment and capacity which he believes 
is clearer and stronger than his own, is content to 
proceed with this admittedly dangerous manceuvre with- 
out even asking for word or sign by which to establish 
some mutual understanding as to how the danger is to be 
avoided. 

In the ordinary case where the movements of vessels 
passing each other are decided under the rules of the 
road, each vessel knows exactly what the other ship is 
likely to do; and it is this safeguarding knowledge which 
gives to such rules their chief value. 

It will undoubtedly be generally admitted that it was 
the absence of such common understanding between the 
Camperdown and the Victoria which led to the awful 
disaster under consideration. The question, therefore, 
which the public are so immediately interested in asking 
is, How is this condition of things to be avoided in future 
peace manceuvres of the fleet? Is there not to be some 
regulation making it necessary that captains of ships 
should know clearly and precisely what the movements of 
their ships are to be before taking part in them ? 

Then as to the avoidance of the collision. The Rear- 
Admiral, finding the signal indicated a dangerous move- 
ment of the ships towards each other, essays to ask if he 
is to understand that the ships are to turn as indicated. 
Could any form of query possibly have been more inept ? 
The Rear-Admiral seems to have been so overborne at the 
prospect of having to hesitate in carrying out a Com- 
mander-in-Chief’s order, so afraid of being suspected of 
exercising his own individual judgment, as to prevent 
him stating the nature of his difficulty. Or am I to take 
the Rear-Admiral’s question as a typical example of the 
only approved method permissible by which a second in 
command may delicately suggest a want of clearness in 
important orders? Had the signal really reached the un- 
fortunate Commander-in Chief, what reply other than re- 

ting the signal is likely to have been given? What the 
pony Fetes, really required to know was, whether he was 
to pass the Victoria to port or to starboard. A question 
to this effect would have at once made the nature of the 
difficulty apparent. 

The Commander-in-Chief, observing some delay in 
acknowledging the signal, asks, ‘‘ What are you waiting 
for?” This would appear to have offered just the open- 
ing required by the Rear-Admiral for obtaining the 
requisite instruction. But from the evidence at the 
court-martial this mild inquiry seems to have been 
generally — by the fleet as a peremptory instruc- 
tion to proceed. 

Here again I would ask, taking this as an example of 
naval etiquette, Is this to maintain in the future? Was 
time so precious to the fleet on that calm summer after- 
noon that a simple practical reply to the Admiral’s signal 
was impossible ? 

From the instant the fateful signal was hauled down 
and the ships began to turn, until the collision 
occurred, an interval of three minutes must, from 
the circumstances of the case, have elapsed. The Rear- 
Admiral, on his own admission, believed that the entire 
practicability of the manceuvre depended upon the Vic- 
toria passing outside the Camperdown. This view does 
not appear to be generally approved. However, accord- 
ing to that view, the whole safety of the manceuvre and 
the avoidance of a collision depended upon the Victoria 
turning in a large circle and avoiding a small one. Every 
ship being provided with automatic helm signals of a 
very conspicuous kind, and assuming that the Victoria’s 
helm was put hard over in from 15 to 20 seconds, the 
Rear- Admiral had, by observing the helm signal, an un- 
mistakable means of knowing 20 seconds after he began 
to turn that the Victoria was endeavouring to turn in a 
small circle, and that a collision was imminent. Yet not 


until the Camperdown had turned eight points, and at 
least two minutes had elapsed, does he make any attempt 
at avoiding the Victoria. 

The Admiralty Minutes are clear as to the want of 
promptitude and decision in the action of the Camper- 
down’s captain, but is there nothing to remark of that 
nature in the conduct of the Rear- Admiral ? 

Then it appears from the evidence of the court-martial 
that the Rear-Admiral was wrongly inclined to rely upon 
the ‘“‘rule of the road” while the fleet was operating 
under signal, and indeed was disposed to rely upon the 
rule rather to avoid appearing personally in the wrong 
than with a view to avoidance of the collision. It also 
further appears that with the emergency full and swift 
upon him he had to inquire what the necessary rule really 


was. 

In the finding of the court the judgment is expressed 
that it would be contrary to the best interests of the 
service to blame the Rear-Admiral for obeying the Com- 
mander-in-Chief’s signal, although it regrets that he did 
not disregard it. The evident conflict between principle 
and expediency, between discipline and duty, here 
involved, is, I make bold to say, much to be regretted ; 
and that the Admiralty Minute is not concerned with so 
serious a point is still more regrettable. 

The maintenance of discipline is undoubtedly a neces- 
sity of the highest order. But its object and ground- 
work is the safe-conduct and preservation of the ships of 
the fleet, not their mutual destruction. The wisest and 
soundest enforcement of discipline cannot include blind 
and unreasoning self-destruction, nor the resolving of a 
Rear- Admiral, a second incommand, into amereautomaton 
by depriving him of the exercise of every trace of discre- 
tion and individual judgment. Blind obedience may be 
magnificent, but it is not business. The highest realisa- 
tion of the naval commander, Lord Nelson himself, 
boldly admitted exceptions, and could use his blind eye; 
aud every sound naval commander will surely insist that 
his actions shall be guided by the circumstances and con- 
ditions of each particular instance, controlled always and 
wisely by the spirit of discipline, but still tempered by 
his personal judgment of the exigencies of the situation, 
for approval of which he must be prepared fearlessly to 
face the verdict of his peers, knowing that they will be 
swayed by a practical and wise moderation rather than an 
unreasoning military fanaticism. 

In contemplating the verdicts of naval courts-martial, 
it is difficult to avoid the reflection that every member of 
such courts judges a case in whivh he may be the next to 
stand. Naval commanders, while they assume heavy 
and onerous responsibilities, are accorded large and 
liberal recognition and consideration. They will, I am 
persuaded, be content to be judged only by the highest 
and most exacting standards of criticism. 

The matters I have ventured to refer to are, to this 
maritime nation, of the greatest and most serious import- 
ance, and demand the closest and most persistent public 
scrutiny. Yours truly, - - 





OUR BATTLESHIPS. 
To THE Epvrror or ENGINEERING. 

Sir,—The descriptions and illustrations of recent 

battleships, as afloat, show a most magnificent and power- 
ful structure, a tower of strength and seeming invulnera- 
bility. But in the construction of the hull we notice an 
almost entire barrenness and absence in the interior of any 
protection from shot or from sinking ; the plain sides are 
unable to resist penetration, and the water flowing in and 
filling the holds, and consequent upon the flooding of the 
holds, the sinking or foundering of the vessel. 
_ The Victoria might still be afloat had she possessed an 
internal reserve of buoyancy or flotation after injury, 
but, consequent upon water entering the holds, there 
was no buoyant power to uphold, or prevent her from 
capsizing. ; 

Lhe penetration at the midship portion of the vessel is 
a thing to be considered. But with the penetration of the 
ends proving disastrous, it behoves us to consider what 
may happen in the event of ramming or penetration at 
any less vulnerable part, for it is evident that, if the 
ramming or penetration Of the bow is sufficient to bring 
about a state of capsize, ramming or penetration at the 
midship portion would be considerably more so. 

The poiuts to be considered are—first, the distance, 
effect, or power of the bows of the ramming vessel to 
enter the vessel rammed, say, at the midship portion of 
the vessel ; secondly, the amount of buoyancy lost to the 
portion of the vessel filled with water after the ramming ; 
thirdly, the amount of stability or shoulder lost due to 
the portion injured, and the stability remaining to the 
vessel to resist overturning. The first may be slight or 
considerable, but the water entering the holds will be the 
same; the second will be the measure of the volume of 
buoyancy destroyed equal to the amount of water ad- 
mitted to the vessel; and the third the amount of 
shoulder or stability destroyed consequent upon this de- 
struction of parts and the water entering the holds (at 
the same time taking into consideration the power of the 
upsetting buoyancy of double bottom) ; and then to provide 
as well as able—first, strength in the structure of the 
hull to resist penetration by ramming; secondly, to pro- 
vide for an internal buoyancy to be maintained after 
injury, and with water in the holds; thirdly, confining 
the water as well as able to the portion of the hull in- 
jured, and preventing the water entering the holds; the 
first;being obtained by a judicious arrangement of stringers 
and vertical webs, the second by an arrangement of longi- 
tudinal vertical sides or casings to give buoyancy and 
stability with the holds filled with water ; the third, by 
confining the water to the portion injured. These 
measures would provide a positive protection, and re- 
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serve of buoyancy and stability, and prevention from 
sinking from the effect of ramming, collision, shot, or 
other injury. ’ 

Ian, Sir, your very obedient ane, 


London, 8.E., November, 1893. 





THE NATIONAL DANGER. 
To THE Epitror oF ENGINEERING. 

S1r,—The article in your issue of yesterday’s date upon 
**The National Danger” is one of very great interest 
and importance, and, appearing in a journal noted for 
the exactness and value of its naval intelligence, and also 
for its freedom from political bias or motive, forms an 
item for the serious consideration of those who have the 
interest of our country at heart. 

In my view it is the more valuable because, as I ven- 
ture to suggest, too favourable a view of the position is 
pourtrayed. 

You say that nothing is more delusive or dangerous 
than to include in a superior classification ships which 
do not come up to that standard, and in this I entirely 
agree. 

Of course exceeding difficulty is found in gauging the 
fighting powers of modern ships of war, seeing the multi- 
tude of points which have to be taken into consideration 
in each instance, many of which must, for the present, be 
matters of opinion rather than of fact. A glance at the 
various issues of the ‘‘ Naval Annual” will show that those 
responsible for that invaluable publication have ex- 
perienced difficulty in deciding from time to time as to 
the respective value of ships of war, and in the compara- 
tive statement of the various ships of England and France 
the estimate of the value and classification of ships therein 
mentioned has not remained unchanged. In fact, even 
this publication, compiled with great care and exactness, 
does not always preserve apparently the same view of the 
— and values of types of ships of war or of particular 
ships. 

According to your article, England possesses 19 battle- 
ships of earlier types, France 17, and Russia 2; whilst of 
modern types actually built England is stated to possess 
23, France 5, Russia 7 ; building—England 3, France 12, 
Russia 8. But on referring to the list of the vessels, one 
finds that there has been included in the list of French 
and Russian ships of earlier types vessels which, I ven- 
ture to assert, are, in fact, ships of modern type, and which 
would form worthy and dangerous antagonists to many of 
the English ships placed under the heading of ships of 
modern type. 

In the first place, the French sister ships Amiral Baudin 
and Formidable are, I venture to submit, without ques- 
tion ships of modern type; of considerable s » great 
offensive and defensive powers, they are surely in every 
essential first-class battleships of modern type. There 
certainly has never been any question in the mind of the 
compilers of the ‘‘ Naval Annual” that these ships are 
first-class battleships. Both are built of iron and steel. 
They have a belt of armour, extending from end to end, of 
an extreme thickness amidships of 22 in., diminishing at 
the bow and stern to 14in. The armour of the Amiral 
Baudin is steel, and of the Formidable compound. Both 
carry three 75-ton breechloading rifled guns of modern 
type, each gun having a separate position, protected by 
16 in. of armour. They are mounted on lofty platforms, 
and can fire on either beam and train through a large arc. 
The auxiliary armament is very powerful. It comprises 
four 16-centimetre guns and eight 14-centimetre quick- 
firing guns, and in addition there isa large number of 
smaller quick-firingand machine guns. Steaming 15 knots, 
largely subdivided, and possessed of large torpedo equip- 
ment, these vessels are powerful machines of war, and, I 
submit, worthy to be included in a list of ships of modern 
type. It may be objected that they are deficient in bow 
fire, that their auxiliary battery is unprotected, and that 
difficulty is experienced in working the guns forming the 
auxiliary armament whilst the heavy guns are firing ; but 
if one were} to seek out the demerits of many ships 
included in the English list of ships of modern types, 
one might have as many, if not more, objections to 
them as perfect fighting machines than to the vessels in 
review. 

Of a more controversial character is the type of the four 
French ships of the Caiman class. These pt (Caiman, 
Requin, Indomptable, and Terrible) are classified in the 
“Naval Annual ” of 1888-89 and 1890 as first-class battle- 
ships. They each carry two 75-ton guns in separate posi- 
tions, protected by 17 in. of armour, and have four 
10-centimetre quick-firing guns and numerous machine 
guns in their auxiliary battery. They are protected by a 
continuous belt of compound armour varying in thickness 
from 20 in. to 13 in., are well divided internally, are con- 
structed of iron and steel, and have a speed of 144 knots. 
Their value has been much debated. They have not a 
good reputation as seaboats, but there is no doubt that 
they are ships of t power, and would unquestionabl 
form, in any naval operations in European waters in whic 
France engaged, a great factor in her maritime power. 
Probably many naval men would take chances in them as 
against ships of the Hero type. They are, in fact, I 
submit, ships of modern type, and should be included in 
the list as such. 

With regard to the Amiral Duperré, although she 
dates from 1879, she has always been classified in the 
** Naval Annual” as a first-class battleship, and properly 
so, as I again venture to submit. She is more of the type 
of the Amiral Baudin, but has four heavy guns ins of 
three. She is a fine ship, with high freeboard ; her heavy 

ns, like those of the Amiral Baudin-and Formidable, 

ave not only large arcs of fire, but are also placed at a 
considerable height above the water, giving great com- 
mand. Some critics have not a high estimate of her 





seaworthiness, but she is undoubtedly a splendid machine 
of war, and should be placed in the list of ships of modern 


type. 3 

‘Two other ships, the Dévastation and Courbet, I should 
consider as fit to be classified as ships of modern type. 
They are of the type of our Alexandra, but have heavier 
guns—four 48-ton, four 28-ton, and six 3-ton puns, as 
against four 22-ton, eight 18-ton (obsolete muzzle- loaders), 
and six 22-cwt. guns. The French ships also carry 
thicker armour and have a thicker armoured deck. It is 
true that their upper battery is unarmoured, and that 
there is no subdivision in the main battery, but they are 
powerful ships, and have also always been admitted by 
the ‘‘ Naval Annual ” as first-class battleships. Had the 
above view been taken in your article, the result would 
have been the addition to the list of French and Russian 
ships of modern type of no less than nine vessels, making 
a total under that head of twenty-one, as against twenty- 
three on the English side, and would show, as I contend 
is the fact, that it is only in ships of the old type that the 
English Navy has the advantage. Some of these old 
vessels are fine old ships in their way, but to pit a ship 
like the Invincible against the Amiral Baudin would be 
to court disaster. It is for this reason that in your very 
able article you have, if anything, understated the serious- 
ness of the position. A glance at the list of ships build- 
ing is simply a ling ; and here, again, whilst many of 
the French and Russian ships are in an advanced stage 
of completion, the English ships are in quite a preliminary 
stage. It would appear to be absolutely necessary an 
incumbent to commence the construction of sixteen battle- 
ships of the first class immediately, and urge on their 
construction with all speed possible. For whilst your 
article leaves it to politicians to divine the aim of France 
and Russia, I think that persons who are not politicians 
are able sometimes to make a good guess. I trust that 
these remarks, which are prompted by the extreme satis- 
faction I feel that your journal should have raised its 
note of warning, may not be found too lengthy for in- 
sertion, 

Yours obediently, 
Tuos. OBLEIN, JUN. 
Mansion House Chambers, 11, Queen Victoria-street, 
London, E.C., November 18, 1893. 





THE PATENT LAW. 
To THE Eprror or ENGINEERING. 

Srr,—The following communication, addressed to me 
by Mr. C. D. Davis, of Washington, will, I think, interest 
English inventors, and I therefore ask you to publish it. 

Yours truly, 


W. Lioyp WIsz. 
46, Lincoln’s Inn-fields, W.C. 


‘* Washington, D.C., October 31, 1893. 

‘Dear Mr. Wise,—I have read the review of your 
article on the patentsystem as contained in ENGINEERING of 
October 13, 1893, and I confess myself much pleased with 
most of your suggestions for the betterment of the patent 
law. I believe it combines the best features of the two 
best systems in the world—the United States and the 
British—and with slight exceptions I believe it would 
meet the approval of the majority of solicitors in this 
country. I especially approve your suggestion that the 
official examiners should not be permitted to pass upon 
the question of utility and patentable novelty from docu- 
ments alone, but that their duty should be limited to 
requiring the insertion of a disclaimer in the patentee’s 
specification whenever the examiners discover anything of 
an anticipatory nature. I believe this would protect the 
gullible public better than the — system, as there is 
not one patentee in fifty, and not one layman in fifty 
thousand, who understands the construction of patent 
claims as laid down by the courts in patent cases, Mt isa 
frequent occurrence with United States solicitors to pain- 
fully surprise patentees with the information that their 
patents are limited to the precise combination claimed ; 
and it is also a frequent occurrence to inform them that 
the Government does not guarantee its patents. It is 
these things that have disgusted a great many American 
inventors with patents. 

** And besides the above objections to our present 
system of examinations and rejections, there is another 
chjeaiion still more serious. I refer to the practice of 
requiring the applicant to restrict his ‘ claims’ in view of 
the state of the art. You are well acquainted with the 
trouble and injustice of this practice, and the long delay 
that frequently elapses before claims satisfactory to the 
examiner can drawn up without restricting the appli- 
cant unduly. You are aware of the great skill required 
to draw up claims that will avoid the prior devices and 
at the same time fully cover the invention. I believe 
that fully two-thirds of the United States patents, if 
tested in the courts, would i to be either too narrow 
or too broad in scope, and, for thatZreason, wholly or 
partially inoperative. I know of no piece of prose writ- 
ing of equal length that requires more care and skill than 
the wording of a patent claim in this country, and I am 
convinced that lack of care and skill in no other legal 
document causes more loss than in patent claims. “Ro 
length of practice can harden a man of conscience to the 
delicate responsibility of drawing up claims for a valuable 
generic invention, and nothing harasses him more than 
the wholesale rejection of his carefully-drawn claims by a 
bigoted examiner who is usually totally unacquainted 
with the practical side of inventions, 

* The citation of the — anticipatory matter in the 
specification would relieve the applicant of the sometimes 
awful necessity of drawing up claims that he will have to 
stand or fall by in the courts. I can see no good—not at 
present attained by our present system—in the prelimi- 
nary publication of the patent papers to permit opposi- 
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tion proceedings to be instituted. The practice of keep- 
ing applications confidential, I believe, is a good one, and 
pr the best protection to a poor but diligent inventor, 
who cannot afford and should not be put to the expens 
of a preliminary fight with any big corporation that 
might desire to delay or hinder the issuance of his patent. 
If the opposition be limited to calling the attention of the 
commissioner to prior patents or publications, there 
would, perhaps, be no objection to it here, as that would 
simply give the public a chance to aid the examiner in 
his search. But even this would be objectionable unless 
our present ‘interference’ laws be modified considerably, 
for under our present system the preliminary publication 
would enable interes and unscrupulous parties to file 
interfering applications and delay the iseuance of the 
meritorious patent several years. I have known of many 
instances where meritorious patentees have been kept in 
the Patent Office several years by dilatory proceedings. 
‘**T hope your article will have the widest circulation. 
** Very truly yours, 
(Signed) “CC. D. Davis.” 





BALL BEARINGS FOR THRUST BLOCKS. 
To THE Eprror oF ENGINEERING. 

Srr,—If I may alter a very judicial summing-up of 
your correspondent Mr. A. G, Ramage slightly, the ver- 
dict will read as follows: ‘‘Ball bearings for thrust 
blocks will be not only possible, but superior, provided 
material, of sufficient hardness, and 
proportionate in diameter and numbers, be placed in 
suitably formed paths.” As to ‘‘whether this in the 
present state of manufacture may amount to condemna- 
tion,” it is, of course, as Mr. Carter practically admits, 
a question of where the floating and constantly rising 
limit of experience may rest at the time being. For 
when, for instance, I, in my little way, by making deduc- 
tions from experience gained with one man-power, can 
successfully deal with 40 horse-power at a first ae 
others should be able to cope with 400 horse-power. In 
engineering, as well as in other sciences, the ‘‘impossible” 
of pein f should be the “‘ everyday” of to-morrow, 
pal it should not be forgotten that where ball-bearing 
thrust blocks are applied the diameter of the shaft may be 
reduced to a considerable extent. 

Personally I am delighted with the interest shown by 
the valuable correspondence in your columns, and hope 
it is far from being closed. 

May I beg those gentlemen who have done me the 
honour to write me on this subject to my — address 
to excuse me from answering them till I have returned 
from a business journey ? 

Yours faithfully, 
P. L. Renour. 

First-avenue Hotel, High Holborn, London, W.C., 

November 19, 1893. 








PULSOMETER PUMPS. 
To THE EpIToR OF ENGINEERING. 

Srr,—We see in your issue of the 10th inst. a report of 
the discussion on Mr. Borodin’s paper on ‘* The Working 
of Steam Pumps on the Russian South-Western Railways,” 
which took Place at the meeting of the Institution of 
Mechanical Engineers on October 26. 

With respect to the merits of pulsometer pumps, it 
may interest your readers that even better results than 
those stated in the discussion have been obtained with 
this class of pumps. 

On June 9, 1892, an official test was made with one of 
our latest type of pulsator of the construction covered by 
our Patent No. 15,092 of 1891, with the following results : 


Height of suction a 11.27 ft. 
Total height of delivery , a. Bene aw 
Horizontal length of delivery pipe... 118  ,, 
Quantity delivered per hour... ... 24,188 gallons 
Weight of steam used per hour and . 

a 92.76 lb. 


wit pump horse-power__... 
ork done per pound of steam 21,345 ft.-lb. 
The tests were made by the K®énigliche Eisenbahn 
Direction, Hanover, in Hanover. 
Yours truly, 
Kortinc Broruers. 
86, Queen-street, Cheapside, London, E.C., 
November 20, 1893. 





CaTALOGUES.—Messrs, O. Berend and Co., of 61, Fore- 
street, London, E.C., have sent us a catalogue containing 
illustrated descriptions of a very large variety of lubri- 
cators, oil cans, and oil filters, The articles are fully 
enews in every instance.—The catalogue just issued by 

esars. James Menzies and Co., of the Phenix Tube 
Works, Glasgow, is of very handy size, and gives a full 
and complete priced description of the various types of 
metal tubing and fittings manufactured by the firm. 





H.M. Gunzsoat “ Anretorr.”—The Antelope, torpedo 
gunboat (one of the improved Sharpshooter class of 
vessels), which was built at Devonport Dockyard and 
engined by Messrs. Yarrow and Co., of Poplar, went 
into the Channel on Wednesday from Plymouth for eight 
hours’ trial of machinery. Before the vessel had been 
long out it was seen that her boilers, which are of the 
locomotive type, were priming to a disagreeable extent, 
and. after five hours’ running the trial had to be 
abandoned owing to the splitting of the stutfing-box of 
the low-pressure cylinder covers. The repairs will be 
taken in hand at once by the contractors’ local staff. As 
the repairs will occupy some weeks, the programme 
of further trials which had been arranged has been 
adandoned. 
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NOTICE. 
The New Cunarders ‘‘ CAMPANIA” and ‘‘LU- 
CANIA;” and the WORLD’S COLUMBIAN 
EXPOSITION OF 1893. 
The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illustra- 
tions contained in the issue of ENGINEERING of 
April 2ist, comprising over 130 pages, with nine 
two-page and four single-page Plates, printed 
throughout on special Plate paper, bound in cloth, 
gilt lettered. Price 6s. Post free, 6s.6d. The ordi- 
nary edition of the issue of April 2ist is out of print. 
NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 








NOTICES OF MEETINGS. 


Tue InstTiTUTION oF CiviL ENGINBERS.—Ordinary meeting: 
Tuesday, November 28, at8 p.m. Discussion upon the papers on: 
‘* Impounding-Reservoirs in India, and the Design of Masonry 
Dams,” by Mr. Clerke, Mr. Sadasewjee, Colonel Jacob, and Pro- 
fessor Kreuter.—Students’ meeting, Friday, December 1, at 
7.30 p.m. Paper to be read: ‘* Forms of Tensile Test-Pieces,” 
by Mr. Leonard H. Appleby, Stud. Inst. C.E. Professor Alex. 
B. W. Kennedy, F.R.S., Member of Council, in the chair, 

Nortu-Bast Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 

—Saturday, November 25, at 6 p.m., in the Atheneum, Church- 
street, West Hartlepool. The ballot for new members will be 
taken. Discussion on Mr. W. Hik’s paper ‘‘On a Method of 
Commeeins Steamship Performances and of Estimating Powers 
and eds of Ships.” Paper ‘‘On the Dangerous bem J Heat 
of Mild Steel and the Effect of Annealing and Air-Cooling,” by Mr. 
Joseph Nodder. Discussion. 
OCIRTY OF ARTS.—John-street, Adelphi, London, W.C. Mon- 
day, November 27,at 8 p.m. Cantor Lectures: “The Art of 
Book and Newspaper Illustration,” by Mr. Henry Blackburn. 
Wednesday, November 29, at 8 p.m. Third ordinary meeting. 
“‘The Regulation of Street Advertising,” by Mr. Richardson 
Evans. Sir George Birdwood, K.C.I.E., C.S.1., will preside. 

Tue SuRvVEyors’ InstiTuTION.—On Monday, December 4, a paper 
will be read by Mr. R. Godfrey (Fellow) on ‘‘The Local Govern- 
ment Bill, 193” (generally known as ‘‘ The Parish Councils Bill”). 
The chair to be taken at eight e’clock. 
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THE LATE COAL TRADE DISPUTE. 

THERE were two events of great importance in 
connection with the coal dispute, and generally as 
regards labour, during the past week: one was 
eminently successful, the other a failure and a 
fiasco. As the successful event was, and is, the 
more important of the two, it must have the place 
of honour. On Monday night, the 13th instant, at 
the conclusion of public business in the House of 
Commons, Mr. Gladstone took occasion, on the 
motion for adjournment, to announce to the House 
that ‘‘ the attention of Her Majesty’s Government 
had been seriously called to the widespread and 
disastrous effects of the coal strike, and they had 
felt it to be their duty to bring about a resumption 
of negotiations between the employers and the 
employed under conditions which they hoped might 
lead to a satisfactory result. It appeared to them 
that advantage might accrue from a further discus- 
sion between the parties of the position of matters, 
under the chairmanship of a member of the Govern- 
ment, who, it was hoped, would not be unacceptable 
to either side. Lord Rosebery had consented to 
undertake the important duty which such a position 
involved.” The announcement was received with 
loud cheers from all parts of the House. To all 
appearance the outlook at that moment was any- 
thing but encouraging. Both parties seemed to have 
anticipated a continuance of the struggle, and 
neither side appeared to have had any idea of giving 
way. Nevertheless, it was felt that if negotiations 
could be resumed, under a chairman so genial, 
good-tempered, and conciliatory as Lord Rosebery, 
some modus vivendi would be found, if any was at 
The result has shown that the most 
favourable anticipations have been realised. The 


49| very announcement in the morning papers appears 


to have almost predisposed the parties to the dis- 


50 | pute, as well as the general public, favourably to 


the project. Communications were at once opened 


3| With the officials of the two great contending 


bodies, both of whom expressed their willingness 
to meet, and this was ratified by the associations 
respectively concerned. The number of delegates 
was arranged, and also the place of meeting, the 








day, and the hour. The public hoped against hope, 

and few dared to predict a satisfactory solution of 

the difficulty. Still, expectation buoyed up the 
more hopeful during the preliminary negotiations. 

The delegates assembled at the Foreign Office on 
Friday morning, the 17th instant, at eleven o’clock, 
prompt. Fourteen delegates on either side were 
selected, and the Labour Department of the Board 
of Trade had its representative in the person 
of the secretary to the conference. The conference 
sat with closed doors, but there was a well-grounded 
anxiety on all hands to gather up scraps of infor- 
mation relative to the progress of the negotiations, as 
the sittings continued hour afterhour. In point of 
fact, the longer the conference lasted the less 
became public confidence in the result. The break 
for luncheon was extended, probably to enable 
the coalowners’ delegates to consult with some of 
their constituents, from 1.30 to 3 o'clock. The 
crowd in the quadrangle of the Foreign Office 
awaited the result with anxiety, and meanwhile 
discussed the situation and the probabilities of a 
settlement until about half-past five, when it became 
known that the conference was over. As the 
delegates left the building the word went round that 
a settlement had been effected. The conference is 
historic, and the terms of the settlement in full are 
of interest for reference. The official report was as 
follows : 

“Terms of Settlement of the Coal Dispute, agreed upon 
between Representatives of Federated Coalowners and of 
the Miners’ Federation of Great Britain, at a Conference 
held at the Foreign Office, on Friday, November 17, 1893, 
Lord Rosebery, K.G., in the Chair. 

“1, That a Board of Conciliation be constituted forth- 
with, to last for one year at least, consisting of an equal 
number of coalowners’ and miners’ representatives, four- 
teen of each. They shall, at their first meeting. 
endeavour to elect a chairman from outside, and, should 
they fail, will ask the Speaker of the House of Commons 
to nominate one, the chairman to have a casting vote. 
That the board, when constituted, shall have power to 
determine from time to time the rate of wages on and 
from February 1, 1894. The first meeting to be held 
on Wednesday, December 13, 1893, at the Westminster 
Palace Hotel. 

**2, That the men resume work at once at the old rate 
of wages until February 1, 1894. It is agreed that all 
collieries, so far as practicable, be opened for work forth- 
with, and that, so far as practicable, no impediment 
be "ere in the way of the return of the men to 
work. 

‘*We, the undersigned, chairmen and secretaries of 
the Federated Coalowners, and of the Miners’ Federation 
of Great Britain, on behalf of those represented at this 
Conference, agree to the above terms of settlement of the 
present coal dispute. 

‘Signed on behalf of the coalowners, 

** A, M. CHAMBERS, Chairman, 
“THomas RATCLIFFE Ets, Secretary, 
“* On behalf of the Miners’ Federation, 
‘** BENJAMIN PICKARD, Chairman, 
‘*THoMAS ASHTON, Secretary, 
‘*RosEBERY, Chairman of the Conference, 
**H. LigweELyn SmirH, Secretary of the Conference.” 


The great charm of the above settlement is the 
admirable simplicity and clearness of the terms, 
and of the matters really within its purview. 
Although the appointment and constitution of the 
Board of Conciliation forms the first part of the 
agreement, the second part stands first in point 
of time and of pressing importance. Work was 
to be resumed forthwith, and no impediment was to 
be placed in the way of a return to work. The 
Board of Conciliation will settle all the rest. But 
in order that there shall be no going back upon 
the agreement, dates are fixed for meetings of the 
board, and the period for which the old rates shall 
rule under the agreement. 

The result was everywhere received with demon- 
strations of satisfaction. The House of Commons 
indulged in one of its rare displays—namely, all 
parties vociferously cheering the announcement 
made by the President of the Board of Trade at the 
conclusion of Friday’s sitting. In the Lobby, in 
the streets, in the workshops, in the shops of trades- 
men, everywhere the news of the settlement was 
hailed as a declaration of peace, at the close of a dis- 
astrous war. Inthe great mining centres, and espe- 
cially in those where the pits were still idle, the 
demonstrations of joy were such that men and 
women in want of food forgot their privation, and 
danced and sang in the streets in ecstasy. It is 
difficult, indeed, to say whether the general public 
or the miners evinced the greater satisfaction at the 
termination of a struggle fraught with so much 
gravity and attended with so much misery. The 
outward show of delight was more manifest by the 
miners’ delegates than by those of the coalowners, 
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but perhaps the latter are not so demonstrative in 
their feelings. Nevertheless, it must have been a 
great relief to the coalowners who had been con- 
tinuing the struggle while so many had reopened 
their pits, thereby reaping the harvest of scarcity 
by the higher prices obtained. The merchants are 
not the less to be satisfied. If they get less per ton 
they will sell more tons, so that the profits in the 
aggregate will secure a pretty good average up to 
the end of the present year. 

The other event alluded to was ‘‘ the Jerusalem 
Chamber Conference,” held on Tuesday, the 15th 
inst. Never before was such a gathering held in that 
old historic chamber. The occasion was new, the 
miscellaneous character of the audience was new, 
and the proceedings were also rather new. It 
would appear that after granting the use of the 
chamber doubts had arisen as to the propriety of 
the action about to be taken, and timidity 
eventuated in fear, which ended in a panic. The 
object of the gathering was to discuss a “living 
wage,” and a layman, Mr. George W. E. Russell, 
M.P., was to have taken the chair. But the Dean 
of Westminster subsequently thought that it was 
his duty to take the chair in such aplace. The 
change as regards chairman was followed as regards 
the mover and the seconder of the resolution, and 
some of the other speakers, The resolution to be 
moved had been agreed upon previously, and was 
to the following effect: ‘* That in the opinion of 
this conference the principle of the maintenance of 
a standard of decent living should be recognised as 
an essential condition of the settlement of labour 
disputes.” There is really nothing in that resolu- 
tion to disturb the episcopal conscience, or cause a 
panic, either in the Jerusalem Chamber or else- 
where. It is a sound economic doctrine, inculcated 
by Adam Smith, indorsed even by Ricardo, and 
preached by most, if not all, of the modern 
economists, Lord Brassey, though scarcely deemed 
a political economist, has shown throughout his 
works that a high standard of living is conducive 
to. excellence in workmanship and cheapness of 
production. His lordship has shown by numerous 
examples that for quality and quantity the best paid 
workmen are the cheapest and the best. Why, then, 
this panic among the clericals? This: They really 
know very little of business or of real life. Their 
eyes are fixed on a far distant land in all that con- 
cerns their ministrations and teachings. Sometimes 
they awake from their slumber and take sides in 
the controversies of real life. When they do, they 
usually blunder, nearly always in matters of labour. 
At one time they hint the horsepond as a baptism 
for Joseph Arch; then they caress labour as a 
pet. Generally they are in one extreme or the 
other. Even so astute a thinker as John Stuart 
Mill floundered in some of his closet speculations. 
On one point the clericals could use their influence 
beneficially, namely, in favour of arbitration and 
conciliation for settling labour disputes. Hereis a 
wide field for them to work in—will they help in 
this direction ? 

The coal dispute being over, many are busy 
counting its cost. That it has been costly none 
will dispute. The losses to employers and em- 

loyed engaged in that dispute have been enormous. 
o the first place, all the funds of all the miners’ 
unions have disappeared, including those of South 
Wales, all except Durham and Northumberland. 
Even these have been drawn upon to some extent. 
But the loss in wages has far exceeded the loss in 
any great strike previously. The dispute lasted 
about four months ; during a part of the time those 
idle numbered hundreds of thousands of wage- 
earners, the total earnings of whom during the 
period in which they were idle are gone, irre- 
trievably lost. The savings of a lifetime have dis- 
appeared also, Added to all this was the privation 
endured, alleviated only, or mainly, by public sub- 
scriptions, or by grants from trade union funds, 
supplemented at a later stage by the levies of those 
who had resumed work. Then the losses to the 
coalowners must have been immense, particularly 
to some of them. Others, on the contrary, have 
regained a portion by the higher price of coals. 
Idle pits devour money, a fact too often overlooked. 
But perhaps these losses will be recouped to some 
extent. But the losses to trade generally will not 
be so recouped ; and these have been enormous. 
Railway companies, shipowners, the iron and 
steel industries, manufacturers, shopkeepers, poor 
people, all have suffered by this stupendous 
struggle. What are the gains? Well, there 
will be differences of opinion upon this point. 








But labour has gained by the issue of this contest. 
A great federation has fought a battle and won the 
main principle contended for—no reduction in 
wages. This has been done in spite of a falling 
market, of trade depression, of a wealthy combina- 
tion such as was seldom seen before. Pluck and 
endurance, backed by public sympathy, have ad- 
vanced the labour question another stage. Labour 
cannot afford another such struggle for years to 
come; but prudence, foresight, and conciliation 
may consolidate what has been won. The living 
wage, a higher standard of living for the wage- 
earners, are questions of moment, and the public 
are sympathetic for their realisation. There is, 
however, danger in victory as well as in defeat. 
Let the leaders ponder the lesson. On the whole, 
the battle has been fought with good temper on 
both sides. The two parties have met and dis- 
cussed, differed and separated ; the few instances 
of violent exhibition of feeling will be forgotten 
in the welcome of peace. 





THE DISTRIBUTION OF POWER 
FROM NIAGARA. 

For years past we have been persistently told 
that we are being beaten in mechanical progress by 
America. The globe -trotter, fresh from his 
travels, relates that the fastest locomotives are to 
be found across the Atlantic, that the output of 
pig iron in the States is greater than here, that the 
blast furnaces get through double the work of the 
best Middlesbrough practice, that every village has 
its electric lighting station, and that the length of 
electric tramway is to be measured by thousands of 
miles. These, and many other unpleasant compari- 
sons, he showers broadcast, because no answer can 
be given to them which his understanding is capable 
of grasping. It is useless to point out to him that 
progress in America follows the direction of the 
needs of the country, and that in a country 
governed by different conditions, and having other 
needs, the same phenomena might indicate the 
reverse of progress. Such considerations are not 
capable of being set forth in the concise form neces- 
sary for his prompt extinguishment, and his habit of 
superficial observation prevents him giving sufficient 
attention to understand a lengthened explanation. 
It was, therefore, with feelings of gratification that, 
sometwo years ago, Englishmen learned thatthe body 
of New York financiers, who had determined to utilise 
some part of the energy of the Falls of Niagara, 
had come to Europe to be advised as to the best 
methods of carrying out their enterprise. This, at 
least, furnished direct proof that we were not alto- 
gether behind our cousins in engineering science, and 
furnished a telling answer to unpatriotic detractors. 
Later on, when Professor George Forbes was ap- 
pointed consulting electrical engineer to the Cataract 
Construction Company, the whole of his colleagues 
in London felt that a high compliment was paid to 
the English branch of the profession, and one that 
could scarcely have been expected, since both the 
continent of Europe and the States furnish better 
grounds for gathering experience in the transmis- 
sion of power by electricity than any to be found 
here. Had the post been offered to a Swiss or 
German engineer, the choice would have appeared 
only befitting, and would have been accepted here as 
quite natural. 

The announcement that Professor Forbes would 
read a paper on the 9th inst. before the Institution 
of Electrical Engineers drew a large audience, eager 
to learn how far the rumours current as to the 
designs adopted, were correct. The distribution 
of 100,000 horse-power is such an immense stride 
in advance of anything hitherto attempted, that 
the responsibility of deciding on the system to be 
adopted is not one to be lightly undertaken. Of 
course it was known that the alternate current 
would be adopted—it has long ceased to be a matter 
of speculation as to whether it or the direct current 
is best suited for the purpose. But speculation 
ranged over single-phase, double-phase, and multi- 
phase currents; over high-tension generators 
versus step-up and step-down transformers ; over 
synchronous and non-synchronous motors; over 
overhead lines and conduits, and many other 
points. Ina general way, Professor Forbes satis- 
fied the curiosity of his audience, although he left 
them in the dark as to many matters of detail. 

His plans may be briefly described as a series of 
compromises between what he would like and what 
he can get. The most noticeable feature is the 
adoption of low frequency of current. After many 





experiments, he settled on 163 alternations per 
second as the most advantageous number, as com- 
pared with he 42 of Ganz, 76 of Siemens, 100 of 
Brush, and 135 of Westinghouse. But he found 
that machines built to fulfil this condition would 
be too heavy to be placed at the end of the shafts of 
the 5000 horse-power turbines that are being con- 
structed, so he altered the figure to 25 alternations. 
As regards voltage, the conveniences of keeping the 
generator to a moderate figure, and transforming 
up on to the line, were evident. But it was found 
that transformers to step up from 2000 volts to 
20,000 volts and down again, would be as expensive 
as the generator, and thus double its cost. The 
desirability of producing current of the final pres- 
sure was thus made evident, and 20,009 volts were 
adopted as the standard. This was not an extra- 
vagant figure, and did not represent any great 
advance upon what had been done before. At 
Deptford, where one pole of each generator is put 
to earth, the voltage is 10,000, that is, the greatest 
difference of potential between the line and earth 
is the same as in an insulated system working at 
20,000 volts. This is so well understood that 
several European contractors would readily under- 
take to supply dynamos to work at this pressure. 
But in America the case is different ; experience 
there stops at 2000 volts, and manufacturers could 
not be found to undertake machines to withstand 
more than 5000 volts. The engineer had, therefore, 
the choice of advising that the machines should be 
imported, or of reducing his pressure. He chose 
the latter; the import duties would have been 
exceedingly heavy on foreign machines, while the 
national feeling would possibly have been wounded 
at their introduction. Consequently the original plan 
was set aside, and 2000 volts adopted as the standard 
for the first three machines. These machines are 
to give a two-phase current, that is, there will be 
two separate circuitsin them, so disposed that the 
current in one will be 90 deg. in advance of the 
other. These currents can afterwards be utilised 
in any way that is most convenient. They can be 
used separately to drive synchronising motors, or 
together in Tesla motors ; they can be more easily 
rectified than a single-phase current for use in 
street railways, electro-metallurgy, &c. The pro- 
spective output of the Niagara works is so large 
that provision must be made to fulfil all important 
demands, however different they may be. 

It is intended to run the mains, which are 
eventually to extend to Buffalo, some twenty 
miles distant, in a culvert of such dimensions as 
to allow a man to walk through. Provision is 
made for a large number of conductors. This 
conduit is already in course of construction for a 
length of 2500 ft., to carry the conductors to the 
Pittsburg Reduction Company’s works, who will be 
one of the first customers. 

Such are the main features of the scheme which 
Professor Forbes expounded to his audience at 
great length. He disclaimed any great originality 
for them, and took his audience very fully into his 
confidence as to the reasons which influenced him 
in his decisions. He set out with the determina- 
tion that he would produce one kind of current 
only, and that his machines should be both inter- 
changeable and capable of working in parallel. He 
would not have one kind of machine for arc light- 
ing, another for incandescence lighting, another for 
electro-metallurgical work, and so on. Such an 
arrangement would have doubled the outlay for 
plant, for no machine would ever have been 
working at its full capacity. Now in America 
parallel working is practically unknown, and 
manufacturers are naturally cautious as to how 
they enter into guarantees for its accomplish- 
ment. ‘‘It is a matter of common know- 
ledge,” said Professor Forbes, ‘‘ that parallel 
working is assisted by lowering the frequency.” 
This, then, was one of his reasons for choosing a 
low figure. Another was the desire to render it 
possible to use ordinary continuous-current dy- 
namos as sychronising motors, by the addition of 
rings attached to the commutator bars in such a 
way as to communicate with each alternately. 
Such motors work well with alternate currents 
of low frequency, particularly if the fields and 
armature be carefullylaminated. Professor Anthony 
reports that small motors of this kind ‘‘run very 
nicely where the alternations do not exceed 25 per 
second,” and that ‘‘ at 8 per second large motors 
could be run with perfect success.” No doubt it 
will be a convenience for people in the neighbour- 
hood to use this type of motor for small work, but 
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the amount of power they will require is not likely 
to be so large as to render it worth while to modify 
the plant for their accommodation. Professor 
Forbes devoted considerable time to this point, but 
he had other reasons to urge in defence of low fre- 
quencies. He recalled the fact that it had been 
thoroughly established that the performance of 
synchronising motors is very much improved by 
using low frequencies. Also that those that have 
used the motors with rotating field of the two-phase 
or three-phase type, have all been obliged to reduce 
the frequency of the current to get the best results. 
It is found that in every self-starting alternating 
motor, whether multi-phase or otherwise, the 
effort at starting is increased by lowering the fre- 
quency. He added : 


“*T wish to repeat that, from what I have seen in the 
workshops of all advanced electricians in the last year or 
two, I am confident that in the near future single-phase 
alternating current motors, self-starting on full load, will 
be largely used ; and there is not the slightest doubt that 
all of these work far better with low frequencies. In fact, 
as Mr. Brush once said to me when I was discussing this 
matter with him, ‘Really, your best plan would be to 
lower the frequency so ie that you get a direct cur- 
rent.’ 

‘* Whilst speaking of low frequency in relation to 
motors, I must say that I have much greater hopes of 
obtaining a good commutating device with a low fre- 
quency than with a high one; and I will also state that I 
have great hopes of important advantages coming to us 
from the invention of such a commutating appliance 
which will enable us to furnish street railway companies, 
electro-metallurgical works, and other consumers with 
the direct current without the use of any heavy revolving 
machinery at the transforming station.” 


The advantages of low frequencies are not con- 
fined to the motors ; they also pertain to the con- 
ductors. An alternating current of high frequency 
tends to confine itself to the outside of the con- 
ductors, thus increasing the total resistance ; the im- 
pedance of the line is also increased by the magnetic 
field formed between the go and return wires. 
Again, there is greater tendency to discharge from 
an electrified conductor into the air, and the diffi- 
culty of insulation is increased. On the other 
hand, with low frequency, the capacity of the 
cables is less troublesome, and there is less loss of 
static charge by heating of the insulation. Abnormal 
rises of electric pressure in the mains above the 
pressure generated by the dynamos, due to the 
resonant effect produced by the capacity of the 
cable and the self-induction of the circuit, may be 
reduced by lowering the frequency. 

While Professor Forbes dwelt at very consider- 
able length on the advantages of low frequency, he 
did not pass over its disadvantages. The first is 
that low frequency is not suitable for electric light- 
ing directly. Weshould imagine that the Niagara 
Falls Power Company will not be anxious to under- 
take too much lighting, except at very much higher 
prices than they are charging for power. What 
they require are customers that will take current 
all day long, and, if possible, all night too, and 
not those that only want it two or three hours 
out of the twenty-four. If lighting commenced 
when the factories closed, that source of de- 
mand would be very convenient, but unfortu- 
nately, in the busy season, it begins early in the 
afternoon. The town of Buffalo, however, is going 
to be lighted from Niagara; at present steam 
engines, to the amount of 3000 horse-power, are 
at work driving the are lights there, and it will be 
a simple matter to replace these by alternate cur- 
rent motors. In this case the frequency is of no 
account. Experiments made by Professor Forbes 
show that a 16 candle-power 50-volt incandescent 
lamp shows a flickering almost up to 25 periods 
per second, and up to 28 periods if it be over- 
incandesced. A 100-volt lamp shows a percep- 
tible flicker up to 28 periods. With arc lamps there 
is very bad flickering at 374 periods per second; 
at 40 periods it is still bad; at 45 periods it is 
just possible to notice it on a printed page held 
close to the lamp, but it is not visible when reading 
at a distance of 10 ft. At 50 periods the only 
means of detecting anything of the sort is by look- 
ing directly at the arc ; nothing is seen when read- 
ing a hook, either with the opal shade on or off. 
In the lamp tried the current was 14.2 ampéres, 
the pressure 26 volts, and the carbons Siemens and 
Halske’s best cored variety. 

The efficiency of transformers in relation to the 
size and cost also falls off as the frequency is 
owered, but not so much as is sometimes sup- 
posed ; the increased cost is not in proportion to 
the lowering in frequency, because a higher induc- 





tion can be used. Mr. Steinmetz has shown that 
the loss due to hysteresis varies as the induction 
raised to the power 1.6, and it is this loss must be 
kept constant when the frequency is varied. Pro- 
fessor Forbes deduces from this law the fact that in 
any transformer, if the hysteresis loss is kept con- 
stant, its power of doing work varies in proportion 
to the frequency raised to the power 0.4 (but it is 
probably unwise to increase the induction so much 
as tosaturate the iron). It follows by doubling the 
frequency there is got out of the same transformer 
132 units of work instead of 100. By quadrupling 
the frequency, 174 units are got. If the frequency 
be reduced one-half, the cost of a transformer is 
increased 50 per cent. Professor Forbes continued : 

‘*The lowest price which has been quoted for large 
transformers is 3.52 dols. per horse-power, at a frequency 
of 42 periods per second. In halving the frequency the 
extra cost would, therefore, only be 1.76 dols. per horse- 
power. It becomes, then, a matter of inquiry whether 
the benefits to be derived by lowering the frequency in 
such a proportion would compensate for the extra expen- 
diture as indicated. I am thoroughly convinced that the 
gain is far in excess of this amount. I shall have occa- 
sion to discuss the superior efficiency of motors at low fre- 
quency ; and in most types of motors I think it safe to 
say that in passing from 42 periods to 21  sengay or vary- 
ing the frequency in that proportion, we have a gain of at 
least 3 per cent. in the efficiency of the motors. Neglect- 
ing altogether the increased value of the motors from this 
cause, there is 3 per cent. more power at our disposal, 
which, at only 10 dols. per horse-power per annum, would 
amount to 30 cents per annum, or, capitalised at 5 per 
cent., represents an increased value of 6 dols. per horse- 
power of the plant, against which we have the increased 
cost of transformers—only 1.76 dols. It appears, then, 
pretty certain that, from a purely economical considera- 
tion of the question, a lower frequency than any which 
has hitherto been adopted is advantageous.” 

Professor Forbes gave a general description of 
the machinery that is being constructed.* The 
turbines are each of 5000 horse-power. They are 
placed at the bottom of a large pit, and their 
shafts are carried vertically to the surface, where 
they are connected to the generators. These have 
the armatures fixed, and inside the machines, while 
the fields revolve outside them, the fields being 
formed of a ring of iron with the poles projecting 
radially inwards. The armature coils are wound 
independently, and can be removed and changed. 
They are fixed in slots in the fixed armature. The 
field magnet is of: forged steel, supported by a 
spider with eight arms; the pole pieces are 
bolted to the steel rim. The field coils are of 
copper strip. The hub of the spider is fixed to 
the upper end of the shaft, which is supported 
by two bearings, each of which has four radial arms. 
Space is left between these arms, and also between 
the arms of the spider, for portions of the turbine 
shaft to be lifted through, if necessary for repairs. 

The evening of the 9th inst. was entirely occu- 
pied by the reading of the paper, and the discussion 
was deferred for a fortnight. At the time of 
writing it has not commenced, although before 
this reaches the hands of our readers the first 
night’s debate will be concluded. It is certain 
that a very hot controversy will be raised, for 
not only are many of Professor Forbes’s decisions 
debatable, but by giving his reasons at such length 
he has made many openings along which he can be 
attacked. It is on the question of frequency of 
alternations that the chief battle will rage. The 
engineers who have adopted higher standards will 
come forward to defend them as applicable to all 
purposes, even to power distribution at Niagara ; 
they will certainly assert that their machines will 
work perfectly in parallel with their present 
frequency, and that no improvement would be 
found by adopting a lower figure. It will be a very 
interesting debate, and is likely to extend over 
several nights. 





‘USEFUL KNOWLEDGE.” 

We seldom use the old term ‘‘ Useful Know- 
ledge” nowadays ; perhaps it would be well to 
revive it for contradistinction to that kind of know- 
ledge which is more characteristically ornamental. 
The latter is an excellent thing, but it is a luxury ; 
and those proposing to invest largely this way 
would do well to ask themselves whether they can 
afford it. Last week we commented upon the 
Director of Naval Construction’s address on ‘‘Tech- 
nical Education,” which is the ‘‘Useful Know- 
ledge” of our fathers glorified and developed. 
This week we have before us another address 
delivered on the other branch of knowledge, by the 





* See ENGINEERING, vol. liv., page 782, 








head-master of Harrow. The occasion was the 
annual meeting of the London Society for the 
Extension of University Teaching. Dr. Welldon 
tells us that the peculiar function of ‘‘ exten- 
sionising” is ‘‘to create in the minds of a great 
number of persons the first conception of intellec- 
tual study as a thing worth having in itself.” This 
is a very beautiful sentiment, as unassailable as filial 
affection, or any other form of mundane piety, and 
yet, in this imperfect world, it may be pushed too far. 
That itis daily pushed too far in this island stronghold 
of convention is our quarrel with the ornamental 
knowledge party. ‘‘ There is so much disposition 
ordinarily to associate knowledge with some ulterior 
consideration, with some commercial or social 
object,” complains Dr. Welldon later on; and 
perhaps we should more admire this fine contempt 
of materialism were not the ‘‘ ulterior considera- 
tions” of the head-master of Harrow so completely 
secured to him by the result of his own learning. 
Doubtless his attachment was pure and uncontami- 
nated ; he wooed a virtuous beggar-maid, and she 
turned a princess at the altar. But we cannot all 
win head-masterships of famous public schools, 
and it is time some movement were made for 
the relief of the ever-suffering humanity of the 
school-room, and a word of reminder be said to 
parents. When the big public schools turned out 
little more than country gentlemen and members 
of the learned or military professions, to learn 
for love of knowledge alone was well enough. 
The ‘‘ulterior considerations” were in natural 
sequence. Now, in addition to the classes named, 
engineers, merchants, and manufacturers of all 
kinds send their sons to the public schools (to 
prepare for the same walks in life they them- 
selves have followed) too often without duly 
considering the cost. 

Of course we have chiefly the teaching of the 
two dead languages in mind—Latin and Greek, 
which occupy so much of the schoolboy energy 
and so many schoolday hours. If we could but 
put gentility on one side, and look the matter 
squarely in the face, what should we find ? 
Out of each hundred men who have devoted six, 
eight, or ten years of their young life to classical 
study, how many could, at the age of forty, con- 
strue a page of their tear-stained Cesar, supposing 
it to emerge from some forgotten lumber-room ? 
We venture to say not more than two or three, 
taking the country through, and putting aside the 
learned professions. How many, like Mr. Glad- 
stone or the late Lord Derby, can read Homer in 
the original? Not one in four or five thousand. 
It is advanced as an apology for classical teaching 
that it is so potent a means of developing the intel- 
lectual faculties; but are there no other studies 
that would prove almost as effectual, and yet leave 
a residuum of ‘‘ Useful Knowledge ?”” Would Ger- 
man verbs be so vastly inferior to Latin de- 
clensions as intellect fertilisers? Would not a 
broad knowledge of the harmonious structure of 
our own frames be superior to both? The 
treadmill is doubtless an excellent means for 
developing the muscular system, but coal-whipping 
is as efficacious, and is, moreover, profitable. 
Fifty years ago Latin and Greek were taught to 
the sons of gentlemen because a classical educa- 
tion was the hall-mark of gentility ; the sons of 
tradesmen were instructed more simply because their 
fathers possessed simple common sense. The 
“democratic spirit of the age” has obliterated the 
old social divisions; we are all gentlemen and 
ladies now, so that the plain designations ‘‘ man” 
and ‘‘ woman” are generally outside the bounds of 
politeness. The sons of the butcher, the baker, 
and the candlestick- maker must laboriously get 
their smattering of ‘‘the classics,” just as every 
petty farmer’s daughter must play the piano, though 
she would scorn to milk the cow. 

If technical education is doing no more for us, it 
is at least directing the education of our sons and 
daughters suitably for that state of life into 
which it shall please God to call them. The engi- 
neer is finding that, to meet the fierce competition 
of the future, his son should not devote his freshest 
energies and best hours of life to studies which, 
exceptionally and at best, can afford but a fringe and 
ornament to his social hours. Hundreds of hard- 
working engineers throughout this country are 
struggling against their own ignorance—groping 
blindly by obscure methods along the thorny paths 
of empiricism ; whereas, had the time spent on 
forgotten classical studies been devoted to more 
useful knowledge, their easy way would be along a 
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broad and easy road illuminated by the certain 
light of scientific induction. 

Education is a term little understood; it mostly 
means simply the doing of lessons. The school- 
master looks on the tasks he sets as ends in them- 
selves, not means to ends. Viewed in this light, 
the rules in the Eton Latin Grammar, expressed in 
the original, are as useful a test of diligence when 
learnt by heart as the problems of Euclid acquired 
in the same manner. ‘Training of the youthful 
intelligence,” ‘‘The love of learning for its own 
sake,” are catch phrases that are used for the excuse 
of this sort of thing. Dr. Welldon is too en- 
lightened to hold such views, as the concluding 
paragraphs of his address bore testimony, but his 
words may be twisted to support the ignorant 
methods of indolent and self-interested instructors. 
But perhaps the greatest danger is that his eloquence 
and enthusiasm may lead parents to insist on a 
course of education for their children of which the 
children will not be able to reap the advantage. 
This is a workaday world to most of us, to all 
but an ever-dwindling minority. Low interest 
makes money in itself less and less valuable yearly, 
excepting as a tool for work. The man of inde- 
pendent income must now have larger means than 
ever. Money and education—the right sort of 
working education—are as potent as ever in com- 
bination, but money must be used; it is becoming 
more and more difficult to put it out to interest. 
There is every prospect that that difficulty will 

row in a rapidly-increasing ratio in the future. 

Jnless we get ‘*‘ Useful Knowledge,” ‘*Made in Ger- 
many” will be writ larger and larger on our 
national life. In chemical industry we have fallen 
behind, and in engineering production we are 
being hard pushed. Knowledge without ‘‘ ulterior 
considerations,” without some ‘‘commercial object,” 
will not help us in this struggle for existence. 





HYDRAULIC MACHINERY. 

For certain purposes and in certain conditions 
there can he no question that hydraulic machi- 
nery has advantages over all competitors as a 
means of distributing power. Its first cost, no 
doubt, is high, and its efficiency in general is 
comparatively small ; nevertheless, hydraulic plant 
is now recognised as the proper equipment 
for docks where the traffic is large enough 
to justify the comparatively great prime cost. 
One of the great advantages of the hydraulic 
system is its compactness, which enables the ex- 
ceedingly valuable quay space of a dock to be more 
fully utilised. This advantage in the case of a 
busy dock is more than sufficient to pay for the 
extra cost of an hydraulic plant as compared with 
other systems. Steam cranes, though exceedingly 
useful and valuable tools, are certainly noisy, and 
usually dirty. No greater contrast in tools for 
doing the same kind of work can well be imagined 
than that between an hydraulic crane and an ordi- 
nary steam crane. The former does its work in 
silence that impresses one with a sense of power in 
reserve, which is singularly absent from its ‘‘ fussy ” 
rival. In general, hydraulic cranes are still con- 
structed onthe ingenious system devised by Lord 
Armstrong in the early days of hydraulic power 
distribution, and certainly nothing can well be 
neater than his device of the inverted pulley 
tackle, in which the load is attached to the 
fall of the tackle, and is hcisted by applying hy- 
draulic pressure to one of the blocks. For many 

ears chain was exclusively used for this tackle, 
But latterly steel wire 4H has been coming 
into favour, though there have been instances of 
failure with it. Thus, at Venice, on substituting 
steel wire rope for the chains previously used, 
failures were very frequent, and the use of chains 
has, therefore, been resumed. It would be interest- 
ing to have further particulars of the exact condi- 
tions under which this experimentel substitution was 
made. On the face of it, it rather looks as if the 
wire rope had been run over the same sized pulleys 
as were formerly used for the chains. If this were 
so, the failure was only to be expected, as wire ropes 
should be worked over as large pulleys as possible, 
though in a statical test they will prove about as 


strong when tested on a small diameter pulley as| supply companies. 
For larger loads the ‘‘direct-| mains already have an aggregate length of about 
|60 miles, and are constantly being extended. On 


on a large one. 
acting ’’ system seems to have great advantages, 


and is very generally adopted. Thus on the 160. | 


The piston-rod passes through a stufting-box at the 
bottom of this cylinder, and is furnished with a 
shackle at its lower end, to which the weights to be 
lifted are attached. This plan, of course, requires 
a great height of crane, which must be more than 
double that of the total lift required. On the 
other hand, the friction of gearing or tackles is 
entirely eliminated, and the efficiency of the crane 
correspondingly increased, though there is a certain 
loss of head due to the elevation of the hydraulic 
cylinder. A crane of this power is, however, 
seldom required, and in order to prevent a 
costly tool like this being entirely unremunera- 
tive throughout the major portion of the year, it is 
common to prolong the jib slightly, and to fita 
chain purchase outside the hydraulic cylinder, by 
means of which loads much below the maximum 
can be economically raised. 

Another operation to which ‘‘direct-acting” plant 
has been successfully applied is the working of dock 
gates and heavy sluices. These gates often weigh 
over 100 tons apiece, and have very commonly 
been operated hydraulically, but in general some 
form of gearing has been made use of. Perhaps 
the most recent dock installations are those of the 
ports of Genoa and Savona, Italy ; the Barry Com- 
pany, near Cardiff ; and the Preston Dock, made 
by the Corporation of Preston, in Lancashire. In 
all these cases hydraulic apparatus has been ap- 
plied, and in the deep lock now being made at 
Barry, where very large gates, sluices, &c., have to 
be dealt with, hydraulic apparatus is being used. 
As regards dock gates, these, in this country and 
elsewhere, are opened either by chains with 
hydraulic cylinders, rams, and pulleys, or by chains 
and hydraulic engines, with gearing and drum, or 
by direct-acting cylinders with piston and rod 
attached to the gate by means of a crosshead. 
Examples of the first-mentioned plan can be seen 
at East and West India Dock, London ; the Aber- 
deen Docks, and elsewhere. The second-named 
plan can be seen in Cardiff at the Bute Docks, 
at Grimsby, and at Preston, and the third 
plan of cylinder with direct-acting piston and 
rod is in successful operation at Barry. We 
believe the first application of the direct cylinder 
with piston and rod was made at Grimsby, for the 
turning of a bridge, by the late Mr. Benjamin 
Walker, of Leeds, and this is referred to and fully 
described in Minutes of Proceedings of the Institu- 
tion of Civil Engineers, vol. lvii. In the new 
sluices for the deep lock, Barry Dock, hydraulic 
cylinders with direct piston and rod are employed, 
and nothing could possibly be simpler or more 
effective. It is in this simplicity, and the absence 
of chance of failure attendant on such simplicity, 
that the great merit of hydraulic appliances lies, 
this feature being especially valuable in the case of 
dock work, where delays in the working of gates, 
&ec., are especially undesirable. 

Outside of the docks, and omitting power supply 
companies from consideration, the railway com- 
panies are probably the largest users of high- 
pressure hydraulic plant, having found the hydraulic 
capstan a most convenient accessory to their goods 
yards, where it is largely employed for shunting 
operations. The main source of loss in hydraulic 
machinery, as applied for rotative purposes, is that in 
general these engines use the same quantity of water 
whatever the power they are exerting. A steam 
engine under such conditions would be given to 
running away, but a valuable feature of hydraulic 

lant is that this tendency is practically eliminated 
- fluid friction, the amount of energy absorbed 
| by which increases enormously as the velocity of 
\flow becomes greater. This principle, we may 
' note, is made use of in the hydraulic buffers now so 
‘common, and in the steam and hydraulic reversing 
gears fitted to so many of the American liners and 
| other mail steamers. Returning to the subject of 
| rotary hydraulic motors, it may, however, be noted 
that Mr. A. Rigg’s ingenious engine has now been 
| successfully fee. for some years, and can be run 
at very high speeds, though at them its efficiency 
is, of course, reduced. 





| It is rather strange that up to the present but 
| little has been done in the matter of working tur- 
| bines off the high-pressure mains of the various 


In the case of London these 


this long line of pipes there are, we understand, 


ton crane recently erected at the Malta Dockyard, | only about a couple of turbines at work. The 
large loads are lifted by means of an inverted} main reason for this is no doubt due to the fact 
rom alli cylinder hung from the crane jib.! that most of the work to be done is direct lifting 


of loads, but little power being employed in a 
manner involving rotary motion. Still it would 
be interesting to see if suitable turbines could 
not, in a number of instances, be economically 
worked from hydraulic pressure mains. 

For working riveters nothing can excel the 
hydraulic system in efficiency. This is due to the 
fact that the final pressure on the rivet is consider- 
ably greater than the nominal pressure in the accu- 
mulator. The explanation of this was given some 
years back by Professor Unwin, who pointed out 
that during the early part of its stroke the riveter 
ram moves comparatively quickly, and in conse- 
quence the water in the supply pipes attains a 
considerable velocity and accumulates energy. At 
the end of the stroke, when the motion of the ram 
is arrested, this body of water has to be brought 
to rest, giving rise to an hydraulic ram, materially 
increasing the pressure on the riveter head. In 
short, the whole arrangement constitutes a sort of 
hydraulic flywheel, which absorbs energy during the 
earlier part of the stroke, to be given out later on. 





NOTES. 
A New Historicat Work on Raiways. 

THE historical exhibit of the Baltimore and Ohio 
Railroad at the Chicago Exhibition formed one of 
the most interesting features of the Transportation 
Department, and our readers will be glad to learn 
that it is intended to make this exhibit the founda- 
tion of a permanent museum of railway appliances. 
In the meantime the forthcoming work of Mr. J. 
C. Pangborn, of Baltimore, will form a magnificent 
souvenir of the exhibit, as it will be a record of the 
facts gathered on its organisation and collection. 
The principal features of the early lines will be 
made clear by carefully-drawn engravings, of which 
153 will be printed in colours, and the rise of the 
steam locomotive will be traced from its earliest 
known conception in the mind of Sir Isaac Newton 
in 1680, up to its enormous development at the pre- 
sent day. In short, the work is the result of ex- 
tended personal study and research in both Europe 
and America, in which Mr. Pangborn was assisted 
by many of the remaining pioneers of railroad con- 
struction. The work will be printed on Japan paper, 
and will be obtainable by subscription only. This 
subscription has been fixed at 25 dols., and is pay- 
able to Mr. J. C. Pangborn, the Baltimore and Ohio 
Railroad Company, Baltimore, Maryland, U.S.A. 


THe ImreriaL Institute. 

If any justification were required for the existence 
of the Imperial Institute, the Council, and the two 
distinguished secretaries, Sir Frederick Abel and Sir 
Somers Vine, in their programme for the session have 
providedit. Dr. W. E. H. Lecky, on Monday, delivered 
the inaugural address to an immense audience, pre- 
sided over by the Prince of Wales. The illustrious 
historian from his great store of knowledge adduced 
many facts which proved, not only the advantages, 
but the necessities of colonisation, and pronounced 
in no uncertain language the belief generally enter- 
tained that the Small England party is a very 
insignificant minority. The point is not without 
its importance, for there can be little doubt that 
the attachment of the colonies is affected by 
Britain’s estimate of the importance of the connec- 
tion. The colonists can scarcely be expected to 
consider all questions in their relation to the mother 
country if the latter despises the connection. Not 
only is Dr. Lecky’s assurance therefore gratifying, 
but the efforts put forward by the Council to 
strengthen the belief are even more satisfactory. 
The greater the interest taken in the connection 
between the parent country and its dependencies, the 
closer the bond, and while such sentimental reasons 
may not outweigh economic considerations, they 
would in very many cases provide the determining 
factor. In most points, too, it is the small con- 
sideration which operates. For these reasons all 
must welcome every opportunity tending to awaken 
interest in the colonies. Following Dr. Lecky’s 
lecture there was an address on ‘‘ Opium” on 
Thursday, and on Monday next Mr. James 
Dredge, one of the Royal Commissioners for the 
Columbian Exposition, will give the first illustrated 
lecture, when = will deal with the British colonies 
at that great exhibition, and in view of the wide 
character of the representation there, the whole 
field of industry and resource of Greater Britain 
will be opened up for consideration. Meetings for 
the consideration of commercial subjects associated 
with the colonies are to be held on the afternoons 





of Thursdays, and illustrated lectures delivered on 
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Monday evenings. Amongst the lecturers are the 
Earl of Jersey, who will deal with New South 
Wales; Mr. Hume Black, on Queensland; Sir 
Julius Vogel, on New Zealand; Prof. Wallace, on 
Canada; Dr. R. Bowdler Sharpe, on ‘‘The Lost 
Continent and its Bird Life,” and Mr. Julius M. 
Price will describe a new trade route across Siberia 
by way of the Arctic Ocean to Pekin. 


Tue New British ComMERCE PROTECTOR. 

The Admiralty have invited the leading ship- 
building firms throughout the country to submit 
tenders for the construction of a large cruiser, 
primarily intended for the protection of our float- 
ing commerce. This cruiser is one of two (the 
Terrible and Powerful) originally included in the 
Navy Estimates of this year, but, owing to extra- 
ordinary expenditure, it was determined to proceed 
only with one of them in the meantime. The 
Terrible will differ from the usual type of cruiser, 
speed being the first consideration, although, at 
the same time, the vessel will have great offensive 
powers. Two large guns will be mounted, the one 
on the forecastle and the other on the poop, to act 
as bow and stern chasers, and there will be a large 
number of quick-firing and machine guns to com- 
bat the attack of torpedo-boats and torpedo-boat 
destroyers. The protection is to be by a minute 
subdivision of the interior, by a protective 
deck of the ordinary turtle-back form running 
fore and aft, and by armour coamings for the 
parts of the machinery projecting above this 
deck. The displacement of the vessel is to be 
14,200 tons, the length about 500 ft., and the beam 
65 ft. Speed, as we have said, is to be the first 
consideration, and while the details of the machinery 
have been left to the firms tendering, it is stipu- 
lated that they are to be of sufficient power to give 
a speed of 20 knots under natural draught condi- 
tions and on a long runto sea. The forced-draught 
speed guarantee should be, of course, greater, 
and will be a consideration in determining the 
builders of the vessel. We understand, further, 
that the Admiralty have invited the firms tendering 
to submit alternative designs of machinery with the 
tubulous boiler adopted, instead of the ordinary 
multitubular boiler, and to specify the power to be 
generated with the same or less weight. The addi- 
tion of this boiler in this class of cruiser, it may 
be remembered, was suggested by some of the 
members of the Committee which recently reported 
on the question of Navy boilers, and doubtless 
the satisfactory results of the trials of the Speedy, 
fitted with the Thornycroft boiler, and the cama 
able test to which the Yarrow boiler for the 
Hornet wassubjected, asreported in last week’sissue, 
may influence the Admiralty to give favourable 
consideration to the proposal, provided the excess 
of power promised justifies the innovation in such 
a cruiser. Considerable latitude has been given 
builders in the matter of alternative arrangements, 
the Admiralty desiring the co-operation of private 
firms in arriving at a suitable design, not only for 
a fast cruiser, but for one which will be able to 
carry sufficient coal to keep the sea for very much 
longer periods than any existing vessel. 


Waces 1n Lonpon. 

With the assistance of the census returns, and of 
the extensive data supplied at his request by many 
employers in each trade throughout the metropolis, 
Mr. Charles Booth, one of the best authorities on 
life and work in London, is now compiling a record 
of the remuneration of labour in all the ninety 
trades whereby the working classes of the metropolis 
make a living. In his presidential address to the 
Royal Statistical Society, delivered on Tuesday 
evening, he gave the results in the case of two 
industries, and these, as may be readily conceived, 
are of much interest. From the census returns he 
found that 5836 persons were engaged in the 
chemical manufactures, including the making of 
dyes, paints, blacking, matches, and explosives. 
Of this number 2285 are heads of families, each 
working, on an average, for 4.76 people. These 
are mostly located in the east and south-east dis- 
tricts of the city, a goodly number being also in 
the south-west. The returns from employers showed 
that, of the total, 5 per cent. of the men workers 
were earning less than 20s., but this, Mr. Booth 
points out, is due, probably, to short hours ; 
25 per cent. were earning 20s. to 25s., 20 per cent. 
from 25s. to 30s., 25 per cent. from 30s. to 35s., 
15 per cent. from 35s. to 45s., and 10 per cent. 
over 45s. Comparing the figures with Board of 
Trade returns of 1886, the conclusion is that wages 





are now somewhat higher all round. The families 
of men earning 20s. to 24s. live two, or up to three, 
persons to each room occupied ; those earning from 
25s. to 29s., and some at 30s., live one, or up to 
two, persons per room. Foremen get 40s. to 50s., 
and leading hands from 30s. upwards, or about 6d. 
or 7d. per hour ‘‘ for rather full time.” Chemical 
labourers are paid 5d. to 6d., or about 25s. a 
week, but they make a good deal of overtime. 
In this trade work is fairly regular, overtime 
balancing the short hours of periods of depression. 
As to the wages of females employed, the great 
majority make from 7s. to 9s. a week. Mr. Booth 
gives the results of a similar investigation regarding 
the kindred industry of soap, candle, and glue 
making, in which 2130 are employed, pretty much 
in the east, south-east, and south-west districts 
again. Of these, 1056 are heads of families, working 
for 4946 people. Here also one finds a general 
increase since 1886. Time and piece workers are 
equally divided, and the greatest effect of slackness 


in trade is to reduce the number of the former and | B. 


lessen the wages of the latter. Unskilled men 
earn, while on time pay, under normal conditions, 
20s. to 25s. ; first-class labourers, 25s. to 30s. ; and 
skilled workmen, foremen, and leading hands, over 
30s. At piecework slow workers earn 20s. to 30s. ; 
medium workers, 30s. to 40s. ; and quicker workers, 
40s. and upwards. The majority of women earn 
from 10s. to 15s., and boys rather less. In the social 
status those earning 30s. and upwards belong to the 
central class, with houses having less than one room 
to each inhabitant. 


Cycte Desien. 

For many years bicycles have afforded striking 
examples of good workmanship and bad engineering. 
The early ‘‘ Safety ” builders were given to putting 
in a curved tube wherever possible, regardless of the 
fact that in such frames straight tubes were both 
cheaper and stronger; but this tendency, judging 
from the Stanley Show, now open at the Agricul- 
tural Hall, Islington, seems to have at length died 
out, and makers generally have adopted patterns 
which they might have had years ago had they 
only consulted competent engineers. The unstayed 
cross and diamond frames are other monstrosities 
which also seem to have disappeared, and the 
ingenious, though too often ignorant, manufacturer 
is now engaged in endeavouring to find a substitute 
for the pneumatic tyre. Possibly some of our 
readers may themselves be interested in this 
question, and with a view to saving the waste of 
time and money of those of them who have not 
studied the question of rolling friction, it may be 
well to give here an explanation of the lessened re- 
sistance to motion observed with an inflated tyre, the 
more particularly as we have not yet seen any such 
explanation in print. Let us consider the case of a 
solid rubber tyre. As the machine moves along, 
the material of the tyre is compressed in front of 
the point of contact, and recovers its form behind 
this point. To accomplish this compression of the 
rubber, work must’ be done, but if the rubber ex- 
panded quickly enough, it would, as it recovered 
its form behind the point of contact, tend to shove 
the wheel forward, and thus restore again the work 
done in compression. As a matter of fact, how- 
ever, indiarubber recovers its form slowly, and 
hence most of the work done in compression is lost, 
as the compressed part of the tyre has moved out 
of contact with the ground before it regains its 
original form. In a similar manner the ground 
on which the wheel rests is compressed in front of 
the point of contact, and, if a firm material, also 
recovers its previous form more or less perfectly 
behind the wheel. On a firm road the compression 
of the tyre is probably more important than that of 
the ground, and this relative importance is empha- 
sised in the case of a pneumatic ‘tyre. In this 
latter, however, the elasticity causing it to regain 
its form after compression, is not the imperfect 
elasticity of the rubber, but the practically perfect 
elasticity of compressed air. This causes the tyre 
to expand behind the point of contact very rapidly, 
giving back again nearly all the work done in 
deforming the tyre in front of the point of contact. 
The greater the pressure within the tyre, the more 
perfectly is the work done in compression restored, 
which is in accordance with the well-known fact that 
highly inflated tyres are more speedy than soft ones. 
The lost work is then mainly due to the compression 
of the imperfectly elastic ground on which the wheel 
runs, and probably also, in part, to a sort of molecular 
friction in the rubber body of the tyre. In con- 





firmation of the above statement as to the imper- 
fect elasticity of solid rubber tyres, causing loss of 
work, it is well known that workmen and railway 
porters find rubber-tyred trucks and barrows more 
difficult to move than iron-tyred ones. It may be 
noted in passing that the small rolling resistance of 
a steel-tyred wheel on a steel rail is partly due to 
the very perfect elasticity of both. Steel, when 
compressed, recovers its form at a rate of about 
16,000 ft. a second. For all practical purposes this 
is,.of course, instantaneous. 





IMPOUNDING RESERVOIRS IN INDIA 
AND MASONRY DAMS. 

Ar the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, November 21, Sir Benjamin 
Baker, K.C.M.G., Vice-President, in the chair, four 
communications were read dealing with the subject of 
ns reservoirs in India and the design of masonry 

ams, 

The first paper was on “The Tansa Works for the 
Water Supply of Bombay,” by Mr. W. J. B. Clerke, 

A,, GLE. M. Inst. C.E. After referring to previous 
accounts of the Bombay water supply, the author gave a 
general outline of the present extended works, and pro- 
ceeded to describe in detail the principal feature of the 
scheme, namely, the masonry dam at Tansa. Ata distance 
of 57 miles from Bombay a storage reservoir had been 
constructed in the Tansa Valley, capable of impounding, 
after all deductions, 1,801,000,000 cubic feet, equal to 
31,000,000 gallons daily for 365 days; and as the waste 
weir ran for at least three months in the year, the actual 
quantity available would be 41,000,000 gallons per day 
for a population of 821,764. Should that quantity ever 
become insufficient, the dam had been so designed that it 
could be raised to a height which would double the capa- 
city of the lake. The section of the dam had been de- 
signed according to the methods advanced by Mr, Bouvier, 
of the French Service of Roads and Bridges, and while 
fulfilling all requirements of stability, was economical as 
regarded material. The geological formation of the 
rock basin of the Tansa Valley was ——ee trap, but 
at the site of the dam this was partly overlaid by a 
mass of crystalline basalt, intersected by veins of soft 
material, which necessitated the foundations being carried 
in some places 30 ft. below the rock level to reach the 
trap. is entailed a heavy outlay, but the result had 
been satisfactory, as the foundations were quite water- 
tight. The dam was constructed of uncoursed rubble 
masonry throughout. Anything approaching regular hori- 
zontal joints was carefully avoided, and pains were taken 
to preserve a good bond throughout the whole breadth of 
the work. The greater part of the stones used did not 
average more than 3 cubic footin bulk, Every stone was 
laid full in mortar, each one being selected so as to 
roughly fit the place it was to be laid in; it was then 
driven home in its bedding of mortar by blows from a 
light mallet, and all spaces between it and the adjoinin 
stones were filled flush with mortar. Spalls or smal 
stones were then inserted in the mortar between the 
joints. Occasionally, where convenient, large masses of 
stone were placed in the body of the work, each mass 
being bedded in mortar and built round with rubble 
masonry ; but this system was only used for an insigni- 
ficant portion of the work. Great care was taken by 
close supervision to prevent, as far as possible, any 
dry work or hollow spaces occurring in the masonry. 
There was no ashlar in the faces, though the surface 
stones had to be roughly faced with the hammer to 
preserve the outline of the profile. Kunkur lime 
mixed with sand of disintegrated trap rock obtained 
from the beds of the rivers near the works was used for 
the mortar. The total quantity of masonry in the dam 
was 11,000,000 cubic feet. The aqueduct between the 
reservoir and Bombay consis partly of conduits of 
rubble masonry, partly of tunnelling, and partly of cast- 
iron pipes. The syphons used in crossing sallees were 
48 in. in diameter and 1} in. or 1 in. thick, according to 
the maximum head eres upon them. The stop valves 
were of the Glenfield Company’s pattern, with two 
shutters. The whole of the pipes for the work, amount- 
ing to 48,000 tons, were manufactured at Glasgow. 
Each pipe was tested with oil in the manufactory 
to a pressure of 200 lb. on the square inch. The cost was 
51. 15s. 8d. per ton, delivered > hemaln Creek. The total 
cost of the works was Rs,149,50,000. 

The second paper was on ‘*The Baroda Water Works,” 
by Mr. Jagannath Sadasewjee, Assoc. M. Inst. C.E. The 
city of Baroda, containing a population of about 120,000, 
was formerly dependent for its water supply upon tanks 
and wells in the immediate vicinity. Shortly after the 
accession of the present Gaikwar, the author proposed 
that water should be obtained from the River Surya lying 
within his Highness’s territory, The undertaking in- 
volved the construction of an impounding-reservoir 
12 miles north-east of Baroda, a 30-in. cast-iron main, 
settling tanks, and purification works; also a covered 
service reservoir and distribution works. The scheme 
was designed to supply 3,000,000 gallons daily. The catch- 
ment area of Lake Sayaji(as the impounding reservoir had 
been named) was 36.2 square miles, the water-spread at 
top-water level being 4.72 square miles. The mean rainfall 
for 17 years was 39 in., and that for three consecutive dry 
years, 33 in. The loss by evaporation from the reservoir was 
assumed to be 72 in. annually. The reservoir was formed 
by an earthen embankment across the Surya River, 
14,400 ft. in length, and 54 ft. in maximum height, storin 
1,287,000,000 cubic feet of water. Thetop breadth, whic 
was uniform throughout, was 15 ft. The outer slope of 
the bank was built at an inclination of 2 to1; the inner 
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slope, which was faced with pitching of dry bricks 9 in. 
thick, was inclined 3 to 1. em was no puddle-wall in 
the embankment, the material employed being of good 
quality, but one was carried through the natural ground 
beneath it along its entire course. Subsequently a second 
puddle-wall was put in at a distance of 150 ft. from 
the inner toe of the bank to prevent underground 
percolation. The waste-water course had a clear 
width of 800 ft, and was excavated through the 
elevated ground forming the north boundary of the 
reservoir. The draw-off and scour valves were contained 
in a tower connected with the lake by two plug-valves. 
From the interior of the tower the water passed into 
a 30-in. cast-iron main controlled by a sluice-valve. 
From the valve-house at the foot of the embankment a 
cast-iron main, also 30 in. in diameter, was laid parallel 
to the road from Ajiva to Baroda. The length of main 
from the valve-tower to the Mandvi tower was 124 miles. 
It was provided with twelve stop-valves and twelve ball 
air-valves at regular distances of one mile; and six scour- 
valves were placed in convenient situations for supplying 
water to certain villages in times of scarcity. he sup- 
ply from the Surya River was not altogether satisfactory, 
and it was intended to supplement these works by throw- 
ing an earthern dam across the Vishwamitri River, to form 
a lake at the village of Asoj, and to cut a canal about 
4 miles in length to feed the Sayaji lake, 

The third paper was on ‘‘The Water Supply of 
Jeypore, Rajputana,” by Colonel 8S. 8S. Jacob, C.LE., 
Assoc. Inst. C.E. The author described the water 
supply of the city previous to 1873, when, after an 
exhaustive inquiry, it was decided to obtain a = 
from the Amani Shah Nullah, the water of whic 
had been pronounced to be of excellent quality. A 
weir was made across the bed of the nullah on the site 
of a formerly existing dam. Pumping machinery was 
erected, and a supply of 36,000 gallons per hour was 
obtained. These works were completed in 1879, and 
fulfilled their purpose until May or June, 1881, when the 
water in the stream was only just sufficient to meet the 
increased demand. The fact that during the rains a 
large volume of water flowed away, suggested the storing 
of this surplus water for use during the hot weather ; 
but in order to accomplish this it was necessary that 
a dam should be completed in one season between 
the rains. A site was selected, 750 ft. above the 
pumping station, where 148,000,000 cubic feet of water 
could be impounded from a drainage area of about 
13 square miles. he mean rainfall was 24 in., but, 
owing to the nature of the soil, it was considered that 
not more than 4 in., or about 120,000,000 cubic feet, 
would. flow off annually. After the embankment had 
been made, it was found that only one-sixtieth part of the 
rainfall flowed off the catchment area into the reservoir. 
The embankment possessed some interest in that it had 
no puddle-wall, and was made of sand, resting upon sand 
onl mud, the natural surface being merely dug up and 
coarse grass roots removed. Work was begun on June 
27, 1884. Sidings of light rails were laid down on each 
bank with a slight incline. Two men were placed 
in charge of each wagon, which, after being filled, was 
pushed along, and soon acquired sufficient momentum to 
run on to the site of the bank, carrying both the earth 
and the men, who jumped on to the wagon after starting 
it. As the embankment rose, the rails were also raised, 
and the speed and economy with which the work was 
done were highly satisfactory. As many as 129 wagons 
were at one time employed, bringing some 30,000 cubic 
feet of sand daily from a distance of about 1000 ft. at 
half the cost of manual labour. Extra men were 
employed to spread and ram the earth, and a few 
Rai elephants walked backwards and forwards, morn- 
ing and evening, over the work to consolidate it. A 
temporary outlet, consisting of two 12-in. sluices, was 
built 5 ft. above the river bed at one side, and the nullah 
was closed on October 26, with the object of impounding 
as much water a3 possible for the ensuing hot season. In 
the meantime the permanent outlet well and culvert were 
taken in hand. The outlet well was of masonry. Wing 
walls were provided on the water side with cross walls to 
counteract any thrust. In these cross walls there were 
large openings, over which movable iron gratings were 
fixed. The water passed through these gratings to two 
12-in. outlet valves worked from cast-iron pillars on the 
top of the well. The outlet culvert was of masonry 7 ft. 
wide and 74 ft. high. To prevent water creeping along 
the culvert, slabs of sandstone, 3 in. or 4 in. thick 
and about 8 ft. long, were built in the masonry of the 
culvert, projecting 6 ft. all round it, forming collars 
at every 50 ft. along the length of the culvert, against 
which the earth was well rammed. Special means were 
taken to prevent leakage at the toe of the outer slope; 
next the earth a layer of sharpsand about 10 ft. wide and 
5 ft. deep was placed, outside this a similar layer of small 
broken stone, and finally a similar mass of large rubble. 
The work was completed in September, 1885, at a cost of 
Rs. 9,97,609. The greatest flood occurred on August 1, 
1885, when the water rose 5 ft. 10 in. in twenty-four 
hours. The highest level yet attained by the water was 


314 ft. 

dhe last paper read was ‘‘ On the Design of Masonry 
Dams,” by Professor Franz Kreuter, of Munich. The 
author proposed to show how, by dividing the problem 
into several distinct parts, and by introducing certain 
limitations and suppositions, a mathematical solution as 
exact as desired might be arrived at without employing 
the system of trials and tedious calculations generally 
thought necessary. —— to De Sazilly, Graeff and 
Delocre, Krantz, Ranking, and others—to whose labours 


was due the idea of giving to the cross-sections of masonry 
dame a shape of uniform stability and strength—the basis 
of a sound theory of these structures was : 

1, That at any horizontal section the intensity of pres- 








sure at the faces of the wall should never exceed a certain 
value fixed upon as the safe crushing load of the mate al 
of the dam. 

2. That at no horizontal layer of the masonry shou 
there be any danger of sliding. 

3. That at those parts of the profile where the wall had 
a batter, the intensity of pressure at the faces should be 
diminished below the limits answering to vertical faces. 

4. That there ought to be no practically appreciable 
tension in any part of the masonry, whether at the outer 
face when the reservoir was empty, or at the inner face 
when it was full. The lines of resistance, therefore, 
should not deviate from the middle of the thickness of 
the wall to an extent exceeding one-sixth of the thickness, 

Adhering to these principles, the author made the fol- 
lowing assumptions : a. The water level was supposed to 
reach to the top of the wall.. b. The vertical component 
of the water-pressure upon the battered part of the inner 
face of the wall was provisionally neglected. c. The 
shearing stresses acting parallel to the layers of the wall 
were not allowed for. The effect of these limitations was 
explained, and the author proceeded to consider the 
primary shape of the cross-section. The simplest form 
was a right-angled triangle with a vertical inner face. 
This form of cross-section, however, could not be realised 
in practice, owing to the necessity of giving a certain 
width to the top of the wall, which often had to be 
sufficient to form a road. The upper part of the wall was 
frequently a rectangular block of masonry, and where it 
was not so it might be represented for the purposes of the 
design by such a block equivalent to the actual structure. 
But if such a superstructure were placed upon the trian- 
gular dam, the lines of resistance would be displaced 
throughout the whole body of the dam. It was therefore 
ony to depart from the triangular cross-section, and 
among the elements determining the cross-section to be 
sought for would be the mass and form of the superstruc- 
ture. This necessity was met by dividing the wall into 
three parts, to which different methods were applied— 
namely, the rectangular superstructure, the body of the 
wall with vertical inner face and curved outer face, and 
the lowest portion or base of the wall with both faces 
curved. The author maintained that this division of the 
subject, due to Delocre, was incomplete, because if the 
same conditions of stability were made to apply through- 
out, there would be a discontinuity at the plane of junc- 
tion of the portions 1 and 2; he consequently introduced 
between portions 1 and 2 another portion to which the 
condition of No. 1 would apply at its upper limit, and 
those of No. 2 at its lower limit. His investigation was 
therefore divided into four parts, treating respectively of 
the four portions of the wall to which different conditions 
had to be applied. These portions were considered 
analytically, and to exemplify the method described a 
resultant cross-section was developed, applicable, accord- 
ing to the author’s theory, to the conditions of the well- 
known masonry dam of Furens. 








NOTES FROM THE NORTH. 

Giascow, Wednesday. 
Glasgow Pig-Iron Market.—There was a strong tone in 
the pig-iron warrant market last Thursday, and values 
experienced a marked advance, the market closing at the 
best. Scotch warrants rose 4d. per ton in the forenoon, 
and 14d. in the afternoon. Cleveland iron advanced in 
price 14d. per ton. No business was done in hematite 
iron, but buyers came up 4d. per ton towards sellers. At 
the close the settlement prices were—Scotch iron, 42s, 74d. 
wa ton ; Cleveland, 34s. 74d. ; Cumberland and Middles- 
rough hematite iron, respectively, 44s. 6d. and 43s, 3d. 
per ton. A large amount of business was done on Friday 
at higher prices, but the early gain on the day was nearly 
all lost at the close on an announcement that the con- 
ference between the English coalmasters and the miners’ 
representatives was likely to lead to a settlement of the 
dispute and to the immediate resumption of work. 
Scotch pig iron, which had been run up 14d. per ton 

further, lost that gain, and closed as on the precedin 

day. Cleveland iron closed 1d. per ton better, an 
hematite iron was just steady and without any change 
in price. The closing settlement prices were — 
Scotch iron, 42s. 74d. per ton; Cleveland, 34s. 74d. ; 
Cumberland and Middlesbrough hematite iron, 
44s, 6d. and 43s. 3d. per ton respectively. Business 
was quiet on Monday forenoon. Only 3000 or 
4000 tons of Scotch iron were sold, including one lot at 
42s, 5d. one month fixed, with a ‘‘ plant.” One lot of 
Cleveland was sold at 34s. 7d. per ton cash. The market 
was steady in the afternoon, but only some 2000 tons of 
Scotch were done. The cash price at the close showed no 
change from the morning. The settlement prices at the 
close of the ‘market were—Scotch iron, 42s. 6d. per ton ; 
Cleveland, 34s. 6d.; Cumberland and Middlesbrough 
hematite iron, respectively, 44s. 6d. and 43s. 3d. per ton? 
There was more business done in the warrant market on 
oman | forenoon. From 7000 to 8000 tons of Scotch 
changed hands, and the tone was firm at 42s. 6d. and 
42s. 74d. per ton cash, the last price being the best. Cleve- 
land made an advance of 14d. per ton. The market con- 
tinued very firm in the afternoon. Sellers were rather 
scarce, presumably over a threatened strike of the Scotch 
miners for an advance of wages, and up to 42s. 8d. per 
ton cash was paid for Scotch iron, with buyers over at 
that at the close, or 1d. per ton dearer than the forenoon 
price. Ex-official business was also done in Scotch iron 
at 42s, 74d. per ton one month, with a ‘‘plant.” The 
closing settlement prices were—Scotch iron, 42s. 74d. per 
ton ; Cleveland, 34s. 74d.; Cumberland and Middles- 
brough hematite iron, respectively, 44s. 6d. and 43s. 3d. 
The market was very strong this forenoon, business in 
Scotch warrants being done up to 42s. go per ton 
cash. Cleveland warrants, on the other hand, were 


1d. per ton lower in price, Hematite iron was un- 
changed. -otch warrants were again still firmer 
in the afternoon, the price touching 42s. 10d. per 
ton, with a moderate business doing. Cleveland 
iron was 4d. per ton higher. The following are a 
few of the current prices for No.1 brands of makers’ 
iron: Gartsherrie and Summerlee, 493. per ton; Calder, 
50s. ; Coltness, 553. 6d, ; Langloan, 56s.—the foregoing all 
shipped at Glasgow; Glengarnock (shipped at Ardrossan), 
493.; Shotts (shipped at Leith), 51s. ; Carron (shipped at 
Grangemouth), 53s. 6d. per ton. Last week’s shipments 
of pig iron from all Scotch ports amounted to 5606 tons, 

inst 5482 tons ia the corresponding week of last year, 
They included 265 tons for Australia, 1940 tons for Italy, 
790 tons for Germany, 160 tons for Russia, 385 tons for 
Holland, 380 tons for Belgium, 100 tons for China and 
Japan, smaller quantities for other countries, and 1165 
tons coastwise. There are now 54 blast furnaces in 
actual operation in Scotland, as compared with 78 at this 
time last year. It is thought that the termination of the 
dispute in England will help to we about an increase 
to the number of furnaces in blast. The stock of pig iron 
in Messrs. Connal and Co.’s public warrant stores stood 
at 326,220 tons yesterday afternoon, against 328,032 tons 
yesterday week, thus showing,an increase for the past 
week amounting to 1812 tons. 


Advance in the Price of Malleable Iron.—It was current 
in Glasgow iron trade circles in the latter part of last 
week that at a meeting of a number of malleable iron 
makers a proposal to udvance prices 5s. per ton was 
agreed to. This advance, it is stated, will scarcely cover 
the extra cost of production, owing to the severe advance 
in the price of coal, against which makers have had to 
struggle for the last two months, 


Glasgow Copper Mark«ct.—Little or no business has 
been reported during the past week in respect of the 
Glasgow copper market. The cash price has generally 
ranged at from 421. 2s, 6d. to 42/. 5s. per ton cash. 


Institution of Engineers and Shipbuilders in Scotland.— 
The second meeting of the new session of this Institution 
was held last night, Mr. John Inglis, president, in the 
chair. Some further discussion took place on the paper 
read at the opening meeting by Mr. J. Macewan Ross, 
describing his new caulking tool, and at the close 
the author was awarded the thanks of the society. 
Professor J. Harvard Biles, of the ‘‘Elder” Chair of 
Naval Architecture in the University of Glasgow, read a 

per on “The Strength of LargeShips.” After dealing 
in a technical manner with the subject, he said that the 
consideration of the matter of the strength of large ships 
might be considered by some to be at the best premature, 
because the probability of making very large ships pay 
was remote. The business of commercial management 
of steamships was usually, and should always be, carried 
on by skilled shipowners, who would not commence any 
commercial venture without some reasonable hope of 
making it a success. If many of the large shipping com- 
panies at present were not making money, pen their fleets 
were made up in the aggregate of high speed, medium 
speed, and lower speed vessels, it required more than a 
superficial investigation to say that the want of profit was 
due to excessive speed. Abt any rate, there were com- 
panies possessing high-speed ships which were adding 
high-speed ships to their fleets, and there were fleets 
in which high-speed ships made money, while low-speed 
ships did not; so that there might still be a future 
in which it would be prudent to build a fast shi 
rather than a slow one, and in which a full understand- 
ing of the question of the strength of large ships 
might be an important item in the matter, not only of 
speed, but of commercial efficiency. Professor Biles based 
most of his calculations and remarks on four typical 
steamers of 500 ft., 550 ft., 600 ft., and 700 ft. in length. 
Tho discussion on the paper was postponed till next meet- 
ing, so as to give members an opportunity of studying the 
paper in print. Captain John Bain, marine surveyor, 
subsequently read a paper on ‘‘The Effect of Reversing 
the Screw Propeller of a Steamship upon the Steering,” 
in the course of which he gave the results of some of Bis 
own experiences as a captain of a steamer at sea. The 
discussion on this paper was also held over till next 
meeting. 

North Bridge, Edinburgh.—Last Friday afternoon Sir 
William Arrol was in consultation with tbe Lord Provost 
of Edinburgh and some of his colleagues and corporation 
officials in regard to the proposed reconstruction of the 
North Bridge. The result of his visit to Edinburgh and 
his inspection of the bridge is that a Parliamentary notice 
for the proposed work has been or is being prepared. It 
hes been said that the bridge t be reconstructed at 
a less cost than 150,0007. Of course the North British 
Railway Company will have to bear a large portion of the 
expense. 


NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Y esterday there was a fair 
attendance on ’Change, the tone of the market was pretty 
cheerful, and there was more disposition to do business 
than has recently been the case. (Quotations were a shade 
stronger all round, and producers did not take such a 
loomy view of the outlook as they have recently done. 
arly in the day 34s. 6d. was paid for prompt f.o.b. de- 
livery of No. 3 g.m.b. Cleveland pig iron, but later on, 
when fairly satisfactory intelligence from other iron- 
producing districts arrived, many sellers put up their price 
of No. 3 to 34s. 74d. Buyers generally, however, were 
not inclined to give more than the former quotation, and 
they reported that they could easily buy at that price. The 
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buy No. 4 foundry under 33s. 6d., and rather more was 
asked in some cases. Grey forge was firm at 32s. 9d., and 
33s. was quoted by some sellers. Middlesbrough warrants 
were 34s. 7d. cash buyers. The demand for hematite pig 
iron is expected to increase with the resumption of opera- 
tions at Sheffield works, but few of the establishments in 
that district have as yet recommenced, so that yesterday 
there was little alteration in hematite. Mixed numbers 
of local brands could be bought at 43s. for early delivery. 
Spanish ore was unchanged, rubio being about 12s. 3d: 
ex-ship Tees. To-day the market was steady, but there 
was not much business transacted. Prices were the same 
as yesterday. 


Manufactured Iron and Steel.—Not much new can be 
said of these two important branches of the staple in- 
dustry. A little more activity is noticeable at some 
works, and one or two producers give a rather better 
account of the state of affairs, but competition for new 
orders is exceedingly keen, and quotations continue very 
low. Commoniron bars are put at 4/. 17s. 6d.; best bars, 
5l. 7s. 6d.; iron ship-plates, 47. 15s.; iron ship-angles, 
41. 123. 6d.; steel ship-plates, 57. to 5/. 2s. 6d.; and steel 
ship-angles, 4/. 15s.—all less the usual 24 per cent. dis- 
count for cash. Steel rails are unaltered, heavy sections 
being about 3/. 12s. 6d. net at works. It is said that 
contracts have been accepted at a trifle below the fore- 
going quotations, but some firms ask slightly higher 
figures than the above-mentioned. 


Engineering and Shipbuilding.—Engineers, generally 
speaking, are not badly employed, though some esta- 
blishments are doing next to nothing. An improvement 
has fortunately taken place in shipbuilding, several local 
firms having secured orders for new vessels, and one or 
two yards, which were expected to be closed during the 
winter, will now be kept fairly well employed. 


The Fuel Trade.—A good business is still being done 
in fuel, but in spite of the attempt by sellers to maintain 
prices which have ruled during the strike, a downward 
tendency is apparent. On Newcastle Exchange there is 
more desire to book forward orders, and there is much 
negotiation as to the range of prices that are to rule for 
winter supplies of coal. Low forward prices for best 
Northumbrian steam are named, but little business is 
done excepting for early supply, for which about 
13s. f.o.b. 18 the figure. | Sew. collieries, however, have 
obtained a higher price. A good deal of locomotive coal 
has been thrown on the market, as southern railways are 
now finding their local supplies available. Gas coal is in 
good request. Coke keeps dear. Yesterday 15s. was 
paid for a parcel of blast-furnace coke delivered here. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—Business in steam coal has continued brisk ; 
the settlement of the great lock-out in the Midlands and 
the North will probably later on affect the market, but 
some large orders have been secured for delivery during 
December. Thedemand for household coal has continued 
good ; No. 3 Rhondda large has made 14s. per ton. Iron 
ore has shown littlechange. Foundry coke has brought 
20s. 6d. to 21s., and furnace ditto 18s. to 19s. per ton. 
The finished iron and steel trades have exhibited little 
improvement, steel rails continuing flat; heavy sections 
have made 3/. 15s., and light sections 4/. 10s. to 4/. 12s. 6d. 
per ton. 


Rhymney Railway.—A new route to the Monmouthshire 
valleys, vid Hergoed Junction, has just been opened. The 
Rhymney Railway Company some time since constructed 
a branch from Ystrad to Her oed, thus connecting its 
line with the Great Western Railway, running powers 
over which have been granted to a point which will enable 
the Rhymney to run trains into the Sirhowy Valley with- 
Pw following the more circuitous route round Rhymney 

unction, 


The ‘‘ Gothic ” (s).—This steamer, the latest addition to 
the White Star Line, will take in bunkers at Cardiff 
preparatory to making her first Atlantic trip. The 
Gothic is to be supplied with 3500 tons of Cyfarthfa 
steam coal. 


Great Western Railway.—This company will apply to 
Parliament next session for a revival of powers for the 
onstruction of the East Usk Railway, and for the pur- 
chase of certain land required in connection with it. 
Powers will also be applied for for an amalgamation with 
the Great Western of the Tiverton and North Devon 
Railway and the Oldbury Railway. 


The ‘* Hermione.”—An order has been received at 
Devonport from the Lords of the Admiralty directing 
that the Hermione is to be fitted as an ordinary cruiser, 
and not as a flagship. Messrs J. and D. Thomson, of 
Glasgow, the contractors for the engines, have now a 
large staff of men at work upon the vessel. 


The *‘ Renown.” —The Renown, line-of-battle ship, now 
building at Pembroke, is to be completed at Devonport. 


Keyham Engineering College.—The engineering students 
at Keyham College are to receive a short course of instruc- 
tion in revolver and sword drill, and in rifle and squad 
exercise, on board the gunnery ship towards the close of 
their educational career, if suitable arrangements can be 
made and time can be spared from their other studies. 
The Lords of the Admiralty have now decided that as the 
ex)gencies of the service will for some years necessitate the 
whole of the students’ time at the college being devoted to 
professional work and study, gunnery instruction during 
the college training is to be discontinued for the present, 
Their lordships, however, direct that the instruction is to 

carried out as soon as practicable after the students 
have passed into the reserves as probationary assistant 
engineers, 








_ The Electric Light at Cheltenham.—On Wednesday an 
inquiry was held at Cheltenham by Colonel Hasted, R.E., 
Local Government Board inspector, into an application 
made by the Cheltenham Town Council for leave to 
borrow 16,000/. for the purpose of electric lightlng in the 
borough. Mr. Brydges, town clerk, called Mr. Norman, 
who described the various steps taken in the matter by 
the Electric ss Committee, of which he had been 
chairman up till November1. The borough surveyor, 
Mr. J. Hall, C.E., afterwards gave estimates, and ex- 
plained the scheme of lighting, which is to be the alter- 
nate current system, as recommended by Professors 
Ayrton and Preece. Two or three ratepayers were heard 
in opposition, and the inquiry closed. 


Dock Extensions at Swansea.—The executive committee 
of the Swansea Harbour Trust at a meeting on Thurs- 
day further considered the question of dock extension. 
It was decided that Mr. Abernethy should be employed 
to get out the plans only, the trust engineer supervising 
the works. 


The Bute Docks.—The Bute Docks Company contem- 
plates the construction of a dock on land reclaimed by 
the formation of embankments. The proposed dock will 
commence opposite the south-western corner of the 
Roath dock, and will extend in a south-westerly direction 
for a distance of 857 yards. An entrance lock 850 ft. in 
length is contemplated. 





MISCELLANEA. 
_ Tue lighting of the Royal Exchange by electricity was 
inaugurated yesterday by the Lord Mayor. The whole 
of the work was carried out by Messrs. J. G. Statter and 
Co., of 68, Victoria-street, London, S.W. 


At a meeting of the Yorkshire College Engineering 
Society held on Monday, November 13, a paper on “‘ The 
Production of Steel” was read by Mr. E. P. Barber. 
A discussion followed the reading of the paper. 


We learn that, after trying plates by other makers for 
a twelvemonth, the whole of the plates of the batteries of 
the Birmingham Central Tramway Company are to be 
renewed by the Electrical Power Storage Company, 
Limited, of 4, Great Winchester-street. 


At a recent meeting of the Engineers’ Club, Phila- 
delphia, Mr. J. C. Trautwine, Jun., described a stone 
bridge of 213-ft. span which is now being constructed 
over the Pruth, in Galicia. The arch is segmental, with 
a rise of 60 ft., and varies in thickness from 7 ft. to 10 ft. 


Some careful experiments recently made at Minneapolis 
on the use of oil asa fuel for generating steam in boilers, 
showed an evaporative efficiency of 20.63 lb. of water from 
and at 212 deg. Fahr. per pound of oil. Coal used in the 
same boiler evaporated only 74 lb. of water per pound. 
The oil used was ordinary Lima oil, having a specific 
gravity of .62. 


A new type of dynamo brush, which has for some time 
ast been extensively used on the Continent, is now 
ing introduced into this country by the Boudreaux 
Dynamo Brush Company, Limited, of St. Martin’s 
House, London, E.C. The new brushes are made out of 
soft leaves of anti-friction metal (a copper alloy), and do 
not, it is claimed, wear away the commutator. 


The traffic receipts for the week ending November 12 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,351,310/., which was earned on 18,388 
miles. For the corresponding week in 1892 the receipts 
of the same lines amounted to 1,433,092/., with 18,199 
miles open. There was thus a decrease of 81,782/. in 
the receipts, and an increase of 189 in the mileage. The 
aggregate receipts for nineteen weeks to date amounted 
on the same thirty-three lines to 28,395,851/., in com- 

rison with 30,507,727/. for the corresponding period 
ast year ; decrease, 2,111,876/. 


The Department of Science and Art has received, 
through the Foreign Office, a despatch from Her Majesty’s 
minister in Chili, oe attention to an exhibition 
which it is proposed to hold next year at Santiago, 
dealing with the subjects of mining and metallurgy. The 
exhibition will be opened in the second fortnight of 
April, 1894, but the exact date is not yet known. The 
eight sections of the exhibition wiil comprise electricity, 
mining machinery, mechanical preparation of minerals, 
metallurgy, chemical industries, statistics and plans, and 
mining and metallurgical products respectively. 
cations for space may be made to the Chilian 
London. 


The question as to the proper direction in which work 
should be fed to a milling cutter is now being discussed 
in the columns of the American Machinist. The usual 
practice is, of course, to feed the work against the cutter, 
but it is asserted that experiment shows that the cutters 
keep sharper and last longer if the work is fed in the same 
direction as the motion of the cutting edges, thus re- 
versing the old practice. As an explanation of this it 
has been suggested that, in the usual method of feeding, 
the cutting edge first slides over the work to a certain 
extent before it commences to cut, thus giving rise to a 
grinding action which is absent when the feed is in the 
other direction. 


The Department of Science and Art has received, 
through the Foreign Office, a despatch from the Austro- 
Hungarian Ambassador, calling attention to an exhibition 
to be held next year at Vienna, dealing with the subjects 
of — food for the people, the sustenance and equip- 
ment of the army, &c.. joined to a special Sport hh. 
bition, and requesting that the municipalities of the most 
important towns in this country which are interested in 
these questions may be invited to take part in the exhi- 


Appli- 
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bition. The exhibition is a private undertaking, but 
supported by the Austro-Hungarian Government, who 
have placed the Rotunda at the disposal of the manage- 
ment ; the Imperial and Royal Minister of Commerce 
has accepted the honorary presidency. 


At the meeting of the Owens College Engineering 
Society held on Tuesday evening last, a paper by Messrs. 
H. Nicholson and W. Patteson was read, in which a 
description was given of the Thirlmere water supply. At 
the present time it appears that the lake is 2? miles long 
and § mile broad, having an area of 328 acres. When, 
however, the level is raised to the full height of 50 ft., as 
intended, the length will be increased to 3? miles, the 
breadth to about ? mile, and the area to 793 acres. The 
total capacity will then be 8,130,687,000 gallons, which, 
after deducting compensation water, will afford a supply 
of 50,000,000 gallons per day for a period of 150 days. 
The rainfall in the watershed drawn on ranges from 52 to 
137 inches per annum. The length of main from the 
lake to the Prestwich reservoir is 95 miles 1443 yards, of 
which 45 miles is piping, the rest being in tunnel or cut 
and cover. We may add than an exhaustive description 
of — works will be found in ENGINEERING, vols, lii. 
and liii. 


Itis intaresting to note that Professor Dewar has suc- 
cessfully conveyed a considerable quantity of liquid air 
from London to Cambridge, The liquid air was carried 
in one of the double glass flasks used by him on pre- 
vious occasions, the space between the inner and outer 
flasks containing nothing but extremely attenuated mer- 
curial vapour, together with a little liquid mercury. On 
pouring liquid air into the inner flask, its outer surface is 
rapidly covered with a mercurial film of extreme thinness, 
forming a reflecting surface highly impervious to radiant 
heat. As soon as this is formed the whole apparatus is 

acked in solid carbonic acid, which at once freezes the 
iquid mercury, arrests the deposit upon the mirror, 
uces the mercurial vapour to an infinitesimal quantity, 
forms an almost perfect vacuum, and supplies an envelope 
80 deg. below zero. ‘Thus protected, the liquid air 
reached Cambridge with only a trifling loss of bulk, not- 
withstanding the incessant jolting of the railway. The 
protective power of the high vacuum and the mercurial 
mirror will be better appreciated if it be borne in mind 
that the difference of temperature between liquid air and 
solid carbonic acid is the same as between ice and boiling 
water, 


A remarkable piece of work was recently accomplished 
at Mott Haven, where the station of the New York Cen- 
tral and Hudson River Railway was raised from its foun- 
dations and moved back laterally a distance of 50 ft. The 
building in question is a brick structure 185 ft. long and 
35 ft. deep. ‘Toe the centre of its length is a tower 80 ft. 
high by 19 ft. square. The total weight of the buildin 
is estimated at 1700 tons. The first operation consist 
in supporting the building on solid blocking of 14 in. 
square Georgia pine, of which about 100,000 square feet 
(B.M.) were used. The lower courses of this b!ock were 
prolonged to form skids or ways, upon which the upper 
courses carrying the building could slide. The rubbing 
surfaces were thoroughly lubricated, and the building 
was then pushed along the ways by improvised screw 
jacks. ‘These latter were fourteen in number, and con- 
sisted of long screws working in hollow timbers. The 
heads of the screws rested against abutment logs chained 
to the ways, whilst the ends of the hollow timbers 
abutted against the sliding portion of the blocking. Every 
screw being brought to a fair bearing, a man was placed 
to each, and simultaneously each screw was given a quarter 
turn, this operation being repeated until the screws were 
run out their full length. They were then run back into 
place, and the abutment blocks moved up and chained 
into a fresh position. The time required to traverse the 
building the whole distance of 50 ft. was 44 days, and 
when finished there was scarcely a crack perceptible in 
the structure. 





Sewers at Metpourne.—A return prepared by Mr 
Thwaites, engineer-in-chief of the Melbourne Board of 
Works, shows that the main outfall sewer is now almost 
completed. Nearly 16 miles of the sewers have been 
constructed, consisting of 84,085 cubic yards of concrete 
and 14,624 cubic yards of brickwork. The concrete por- 
tion of the sewer is finished, and at a recent date there 
only remained 400 cubic yards of brickwork, 7119 cubic 
yards of excavation, and 614 chains of fencing, to com- 
plete the contracts. The payments made to contractors 
amount to 228,789/., leaving 98587. due. The number of 
men employed by the contractors is about 250, 





Tue EXAMINATION OF PaTeNTs.—At a well-attended 
meeting of the Chartered Institute of Patent Agents on 
Wednesday evening, Mr. Lloyd Wise, president, in the 
chair, Mr. Edward Carpmael moved: ‘‘ That should 
any serious attempt be made to introduce any system of 
official examination into novelty into this country, it is 
desirable that the Institute should use all its influence to 
prevent any power over the claims being given to the 
examiners.’ Mr. John Imray seconded the motion. Mr. 
E. Carpmael had read a paper on the subject last session, 
and the discussion had been adjourned to the present 
meeting. Amongst those who took part were Messrs. 
Abel (vice-president), Hardingham, A. V. Newton, G. 
Barker, Ellis, Brewster, Lorrain, P. Jensen, Owen, Fell, 
Justice, and O. Imray; and a letter was read from Mr. 
Cheetham. The resolution was adopted nem. con, It is 
significant that some time back a meeting of the London 
Cuastbee of Commerce also pronounced against the intro- 
duction of the United States examination system into 
country. 
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THE E. P. ALLIS COMPANY, 


MILWAUKEE, 


HORSE-POWER QUADRUPLE-EXPANSION ENGINES. 
CONSTRUCTED BY 


WIS., U.S.A. 





Our two-page plate illustrates the main engine in 
the power plant of the Columbian Exposition. It is of 
3000 horse-power, and was built by the E. P. Allis Com- 
pany, of Milwaukee, Wisconsin. It is a horizontal 
cross-tandem quadruple-expansion condensing engine, 
with cylinders of the following sizes : High pressure, 
26 in. in diameter ; first intermediate, 40 in. in dia- 
meter; second intermediate, 60 in. in diameter ; and 
low-pressure cylinder, 70in. in diameter, It is 
designed to work with steam of 180 lb. pressure, and 
to run at 60 revolutions per minute. In a subsequent 
issue we shall illustrate many of the details, and in the 
meantime reserve the complete description. 





INSTITUTION OF ExLEcTRICAL ENGINEKERS.—Last Wed- 
nesday evening the members of the Institution of Elec- 
trical Engineers dined together at the Freemasons’ 
Tavern, the president, Mr. W. H. Preece, F.R.S., being 
in the chair. The guests of the evening were Mr. Arnold 
Morley, Postmaster-General, and Mr. Mundella, Presi- 
dent of the Board of Trade. The dinner was well 
attended, and many capital speeches were made, Mr. 
Mundella acknowledging, in very handsome terms, the 
indebtedness of the Board of Trade to the Institution for 
advice and assistance in settling difficult questions, 





Ports oN Sanpy Coasts: Erratum.—In the paper 
under this title published in our last issue, the Table in 
the first column on page 623 had several lines omitted. 

















It should have appeared as follows : 
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Similarly when the sill is at —2 we find 7, = x x 265,424, 
and when the sill is at—4, 7,=7 x 537,631, 





GABRIEL’S ADJUSTABLE ARM REST. 


THE adjustable arm rest illustrated below is designed 
for use in first-class railway carriages, in which the arms 
are arranged to fold upward against the back to enable 
passengers to recline on the seat, The usual flat 








spring, or roller and springs, on the knuckle of the 
joint is replaced by a helical spring placed beneath the 
seat, where it is easily accessible for adjustment or re- 
newal. The arrangement is very clearly shown in the 
engraving. The knuckle rests on the front of the 
bracket, and is recessed out to receive an adjustable 





bolt, which is carried downto the underframing of the 
seat. Here is placed a helical spring which takes a 
bearing against a plate or bracket. By screwing up 
the nut at the end of the bolt the pressure of the spring 
can be increased. The centrepin is placed 3 in. out of 
centre to give the necessary leverage. The whole 
arrangement is very neat and compact. It is manufac- 
tured by Messrs. Gabriel and Co., of 4and 5, AB Row, 
Birmingham. 





Naturat Dravucut Triats or H.M. BatrLEsHip 
**RoyaL Oak.”’—The first-class battleship Royal Oak, 
built and engined by Messrs. Laird Brothers, Birkenhead, 
and briefly described in a recent issue (page 511 ante) 
went out for natural draught trials in the English Channel 
on the 21st inst. Mr. Bevis represented the contractors’ 
firm. The vessel was under way for ten hours, and for 
eight hours was run at full speed, the force of wind being 
from 4 to 5, with a smooth sea. The mean boiler pres- 
sure was 155 lb. to the square inch, the mean revolutions 
being 96.3, the starboard engines having made 96.1, and 
the port engines 96.5. The collective horse-power was 
9221 indicated horse-power, 221 over the contract. The 
starboard engine developed 4477, and the port engine 
4744. The trials were satisfactory, the only slight hitch 
being a small leak in one of the a aera cylinder 
cover joints, which developed after the third hour’s trial. 
eee did not interfere with the full power being 
obtained, 





Tue ‘‘Lucanta” anp ‘‘CampantA.”—The Cunard 
steamer Lucania arrived off Queenstown on the 18th inst., 
after a protracted voyage, occupying 6 days 14 hours and 
40 minutes. She experienced terrific weather. Altogether 
twelve people were treated for injuries by the ship’s 
surgeon. One of the steerage ventilators was washed 
away, and a es. of water got into the compartment. 
Captain M‘Kay says the weather he encountered was 
the worst he has experienced in the Atlantic. Violent 
easterly gales, with enormous head seas, buffeted the 
huge steamer throughout the voyage, and retarded her 
progress by 26 hours. The severe weather in the Atlantic 
was also experienced to the full by the Cunard Company’s 
steamer Campania, crossing to New York. The follow- 
ing is an extract from the Campania’s log: ‘ Passed 
Daunt’s Rock at 1.6 p.m., November 12, and Sandy 
Hook Lightship 5 a.m., November 18. Passage 5 days, 
20 hours, 29 minutes. Runs 501, 526, 523, 504, 381, 349 ; 
two last days strong gales, high seas.” 
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IN a recent issue (page 568 ante) we published a 
paragraph stating that artesian springs yielding 
1,872,000 gallons a day, at a pressure of 101b. to the 
square inch, had been tapped in the oolitic beds at 
Bourne, Lincolnshire, at a depth of 100 ft. from the 
surface, by means of an artesian tube well, 13 in. in 
diameter, fixed by Messrs. C. Isler and Co., of Bear- 
lane, Southwark, London. The water is conveyed to 
the town of Spalding, ten miles distant, by gravita- 
tion through a line of pipes. We now give an illustra- 
tion of the mouth of the well, which is said to be 
the largest overflowing spring in existence. We 
also publish a section, showing how the _bore- 
hole was dealt with to insure sound work. In 
that neighbourhood bored wells have, at times, be- 
come defective through the water escaping outside 
the tubes. To prevent this, Messrs, Isler and Co. drive 
each tier of pipe tightly into the soil, and then fill the 
annular space between the tubes with a specially pre- 
pared cement. 

Previous to tapping the main springs, chalybeate 
water was found at 65 ft. 10 in. from the surface. This 
was safely excluded by the driving of the 13-in. pipes, 
which are the main supply pipes of the boring. ‘he 
main springs were tapped at 78 ft. 6 in. from the sur- 
face, the point at which the oolitic limestone was 
reached. As soon as the rock was tapped, the water 
rose very slowly, and took 24 hours to overflow from 
the depth named above, but as soon as the boring was 
continued the volume of water rapidly increased, with 
the result that at 100 ft. from the surface 1300 gallons 
per minute, or 1,872,000 gallons per day, overflowed 
with a pressure of 10 lb. to the square inch at the sur- 
face, On reaching this depth it was decided to con- 
tinue the boring, so as to ascertain what result could 
be obtained by going deeper ; therefore, at a depth of 
]20 ft. from the surface, an overflow of 1800 gallons per 











minute, or 2,592,000 gallons per day, was obtained, or 
an increase in the yield of 30,000 gallons per hour 
more than was obtained at 100 ft., the pressure remain- 
ing the same, namely, 10 lb. to the square inch. We 
believe there is no record in Great Britain, or in any 
part of Europe, of a well yielding such results. 

Messrs. Isler and Co. have also been boring at the 
engineering works of Messrs. Holmes, Pearson, and 
Midgeley, Keighley. Water was met with in the 
upper beds of the millstone grit formation, but the 
boring was to be continued to 250 ft. depth. At 
243 ft. strong overflowing springs were met, deliver- 
ing 15,000 gallons per hour, and rising close on 40 ft. 
above the surface. The following Table gives the 
section : 


Section of Well at Messrs. Holmes, Pearson, and Midgeley’s 


Works. 
: Ft. In. Ft. In. 

ee aad or ‘4 4 0 
Clay and large stone an 43 0 47 0 
Blue clay a mle 9 0 56 0 
Clay and stones... sie 10 0 66 0 
Rock ... oi ee ii 6 0 72 0 
Sandstone ... ous bas 20 74 0 
Sandstone shale... — 19 0 84 0 
Sandstone ... oa 10 0 94 0 
Rock ... dea as wits 1l 6 105 6 
Blue rock... = ah, 5 0 110 6 
Rock ... da ats aia 2 0 112 0 
Sandstone ... ee pe 10 0 122 6 

ock ... me ee 53 6 176 0 
Blue shale ... sad pee 50 0 226 0 
Blue rock... 17 0 243 0 


Lined with 60 ft. of 6-in. tubes. top of which stands 
1 ft. below the surface ; 40 ft. of 5-in. tubes, top of which 
stands 60 ft. below surface (5-in. tubes are perforated). 





TESTING AN ELEVATOR. 

BETWEEN Finnieston and Govan two tunnels have 
been laid under the Clyde, side by side, one for 
vehicular traffic going north, and the other for that 
going south. Above these two, and over the point of 
junction, there is a third tunnel for foot passengers. 
At either end of these tunnels, and close to the river- 
side, vertical shafts have been constructed, each 80 ft. 
in diameter. In each of these shafts there are to be 
six powerful lifts, designed to lower and lift the 
largest vans, lorries, &c., with their horses, just as they 
are. On being lowered to the bottom, they will go, as 
on a road, through the tunnels, and be raised at the 
opposite end. The lifts will work at a good speed, and 
will thus be enabled to handle a very large traffic. 

The contract for the lifts was givento the American 
Flevator Company, of Mansion House - buildings, 
4, Queen Victoria-street, which has since become the 
Otis Elevator Company, Limited ; the contract is being 
carried out by both companies conjointly. 

The tunnels are practically completed, and the 
shafts are nearly so; the fixing of the lifts will shortly 








TUBE WELL AT BOURNE, LINCOLNSHIRE. 
ISLER AND CO., ENGINEERS, LONDON. 








commence. The machinery has been constructed by 
Messrs, Otis Brothers and Co., of New York, and has 
been specially designed by Mr. Thomas E. Brown, 
Jun., who designed the two elevators fixed in the 
Eiffel Tower in Paris, and also the very large elevators 
used in connection with the North Hudson Railway 
Company, near New York. The machinery has been 














—_— and the safety fixtures tested ; the results 
of the test are given in the following report by Mr. 
Brown : 

“On September 21 we made a test at Yonkers of 
the safety devices for the Glasgow Harbour Tunnel. 
For this purpose we used the testing frame got up for 
similar tests of safeties for the Weehawken elevators 
and Catskill Mountain incline. This frame isa heavil 
timbered gallows frame about 20 ft. high, in whic 
is suspended a temporary cage, arranged to be 
dropped by the pulling of a trigger. This cage was 
loaded with 30,221 lb. of cast iron, and the cage, with 
its attachments and safeties, weighed 1630 lb., making 
a total of 31,851 1b. 

‘* Two light cords were attached, one to each safety 
dog, in a manner to represent the action of the 
governor rope, and so that while possessing strength 
enough to pull in the dogs, they would immediately 
afterwards break. These cords were left slack 
enough to allow the cage to drop freely about 13 in, 
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When tested, the cage dropped a total distance of 
2 ft. 10 in., at which point it came to rest, The north 
side of the cage fell freely 1 ft. 1} in., and was stopped 
in a further distance of 1 ft. 82 in.; the south side fell 
freely 1 ft. 1? in., and was stopped in the further dis- 
tance of 1 ft. 84 in.; or making an average free drop 
of 1 ft. 14 in., and an average stop of 1 ft. 84 in.; total 
run, 2ft. 10in. From this it is evident that at the 
moment of the safety going into action the cage was 
travelling at the rate of about 8.4 ft. per second. 

‘*The work done by the falling cage was 31,851 lb. 
multiplied by 2.833 ft., equal to 90,234 foot-pounds, 
which, divided by the length of stop (1.708 ft.), gave 
a resistance for the pair of safeties of 52,830 pounds, 
or 26,415 pounds each. 

“The safeties brought the load to rest without the 
slightest shock, the foreman in charge of test being 
upon the gallows frame when the weight fell, and 
reporting that he felt no jar or vibration.” 





INDUSTRIAL NOTES. 

Or course the great industrial event of the past week 
was the welcome settlement of the great colliers’ strike ; 
but as we have dealt with this matter in another 
article in the present issue, it will not be necessary to 
refer to it further here. 

The Employers’ Liability Act passed the report 
stage in the House of Commons without any serious 
change in its character. The Government gave way 
upon one point—namely, fishermen in fishing-boats, 
who undertake to share in the adventure. The labour 
members to a man were against the ‘‘amendment,” 
which they interpreted, and rightly, as at variance 
with the principle that there shall be no contracting 
out of the Act. But the amendment was carried by a 
majority of 72. The late Home Secretary, Mr. 
Matthews, expressed the judicial feeling when he said 
that he saw great difficulty either in supporting or 
opposing the amendment, because of the technical 
difficulty of ey agen which was involved, in 
which there should be co-responsibility. This was the 
only serious amendment carried to the Bill, as it left 
the Grand Conmittee on Law. The Bill now stands 
for third reading, after which it has to run the 

auntlet of the House of Lords, where an effort is to 
- made to reverse the decision of the House of 
Commons on the non-contracting out clause. But 
even before it reaches the House of Lords there will 
be another ‘‘full-dress debate” upon the Bill. The 
third reading is to be challenged. Mr. Chamberlain, 
who was the author of the existing Act, declares that 
the Bill is a bad one. He will doubtless rally the 
whole of the forces who voted for Mr. McLaren’s 
amendment, so that the Bill is not wholly out of 
danger, especially as the clause, as it stands, was only 
carried by a majority of 19. 


The report of the Boilermakers and Iron Ship 
Builders is rather depressing this month. The ‘‘ter- 
rible cloud of depression which has so long enveloped 
us” still looms heavily overhead. The effects are seen 
more clearly where large masses are employed at a 
single industry like shipbuilding, than they are where 
the work is more scattered, and the number employed 
in each case is fewer. Savings in better times have 
melted away, debt stares the men in the face, furni- 
ture and other belongings have gone to the pawnshop, 
and hard fare is in the home. That this society has 
done its utmost to mitigate the sufferings of its own 
members is certain. During the six months ending 
with September the following amounts were disbursed : 
For the unemployed, 21,1717. 10s.; sick, 11,6761. ; 
superannuation, 2763/. 7s.; funerals, 2361/. 10a. ; 
benevolent grants, 2383/. 3s. 8d. ; total in six months, 
40,355/. 11s, 2d. A more magnificent testimony to the 
value of a well-conducted trade union it would scarcely 
be possible to show. Nevertheless, the funds in hand 
amount to 180,293/. 15s. 8d. The council refused to 
vote a levy for the miners, for the reason that the calls 
on the funds are too heavy and pressing at the present 
time. The total number on the funds were, at date, 
8486, of whom 1240 were sick, and 395 on superannua- 
tion allowance. The total shows a decrease, as com- 
pared with last month, being 300 less signing the 
vacant book. The members are seers against 
making new and improper demands upon employers, 
the report stating that the latter are ready to rectify 
mistakes in prices when the matter is properly brought 
beforethem. The output of shipping on the Clyde was 
abnormally large in October, but the new orders booked 
fall below the output, so that the outlook is not so bright. 
All agree that the coal strike has stopped the works in 
various places, and has also interfered with the placing 
of new contracts. An unfortunate dispute between 
the society and one of its members has ended in the 
member being sent to prison for two months for libel- 
ling Mr. R. Knight, the general secretary. Every 
effort was made to meet the member by conference, 
arbitration, and entreaty, but the matter came into 
court, and he has now time for lengthened reflection at 
the expense of his country. 








The general state of employment, as disclosed by 
returns of the Labour Department of the Board of 
Trade, is a trifle reassuring. The percentage out of 
work has barely exceeded that of last year at the same 
date, while the upward tendency is much slower. 
Indeed, notwithstanding the coal strike, the percent- 
age out of work is less by just 6 than in May last. 
The actual number is now 7.3 per cent., or the same 
as reported last month. Thirty-two societies, with an 
aggregate of 337,017 members, sent in returns ; of 
these 24,771 were unemployed. Shipbuilding is de- 
scribed as depressed, but engineering and the metal 
trades show signs of slight improvement in some dis- 
tricts. The increase of unemployed in the building 
trades is the largest, from 2.8 to 3.6 per cent.; but 
the season of the year will account for some of this 
increase. On the whole, they are still well employed. 
The furnishing trades are less busy, the proportion 
out of work being 6.1 per cent. The textile trades 
are busy. Cotton spinners and weavers are well em- 
ployed ; woollen trades are busier than for some time 

t, and the silk trades show some improvement. 
he clothing, boot and shoe, and printing and paper 
trades are quiet. At some ports seamen and dockers 
have been better employed, at others trade is dull and 
slack. In general, the proportions reported are: 
Twenty-four bad, seven good, and one moderate, in 
so far as the state of trade is given by the thirty-two 
societies reporting. Itis very difficult to gauge the 
situation exactly, but appearances rather indicate 
that with the termination of the coal dispute there 
will be a change for the better, though the time of 
year is rather against it. With the exception of the 
coal strike, the total number of disputes was small, 
only 42, as compared with 54 in September, and 59 in 
August. Of the 42 there were 13 in the textile trades, 
but of no importance, But the total affected by the 
entire number of disputes was 9511; of these 7808 
were in connection with 17 disputes in mining 
(outside of the great strike), shipbuilding, and dock 
labour. Of the two latter, some are in the Clyde over 
the question of overtime, mainly with the joiners and 
ship carpenters, and others. 





The general state of trade in London does not appear 
to be so bad as some would have us believe, In the 
engineering, metal, and shipbuilding trades the per- 
centage out of work is 8 per cent., as compared with 
8.3 per cent. last month. But in the building trades 
the unemployed have risen from 2.3 per cent. to 3.6 
per cent. In the furnishing trades 8.6 per cent. are 
unemployed; in the printing trades 6 per cent. as 
compared with 6.6 per cent. last month. The boot and 
shoe and cabinet trades are very dull, and so also are 
the clothing trades. At the docks and riverside, there 
is a good deal of distress, though from some figures sup- 
plied by the Millwall and Surrey Docks, the average 
was only 144 more unemployed than in the same month 
last year. But the pauperism returns have gone up 
by over 7300. 

In the Manchester district trade is slack with engi- 
neersand metal workers generally, though the proportion 
out of work is about the same as last month. The steam 
engine makers report trade as moderate, boilermakers 
as bad, and machine minders as bad ; the brassworkers 
as moderate. But in a few districts both the iron- 
founders and the fitters are brisk, and the building 
trades moderate, There can be little doubt that the 
coal dispute has had much to do with the depression 
all over Lancashire. 


On the _— and the Wear trade is still bad, but in 
the latter district shipbuilding prospects are better. 
Marine engineering establishments are dulland languid, 
but electrical engineers are better employed. Moulders, 
shipwrights, ship joiners, ship painters, and labourers 
report trade as bad, many beingoutof employment. But 
shipping and waterside men are better employed, by 
reason of the activity in the coal trade of the northern 
districts, The iron and steel works have been fairly 
well employed, except that millmen have suffered 
through scarcity of water owing to the unusually dry 
season. Glass-workers are busy, and so are the build- 
ing trades for this time of the year, In other respects 
trade is quiet. 





In the Cleveland district the prospects are not so 
good as they were. Shipbuilding on the Tees is in a 
languishing state, the outlook being rather gloomy. At 
Hartlepool, however, things look brighter. The engi- 
neering and general metal trades are not so bad; the 
works in operation are fairly well employed, but orders 
of any considerable weight are few and far between. 
At one of the large steel works the men have had to 
submit to 1 per cent. reduction under the sliding scale. 
Some of the blast furnaces have been blown out for 
repairing purposes; this reduces the output and de- 
mand for ironstone. 


In the Sheffield and Rotherham district trade is very 
bad, owing mainly, it is believed, to the coal strike. 
Only such work has been going on as was most press- 
ing. But apart from this, some of the local staple 


trades are depressed. Men that are working are on 
short time, often with the view of saving fuel. Some 
of the larger works have been at a standstill from the 
same cause, scarcity and dearness of fue]. The silver 
and plated trades are busy, and the prospects fairly 
good. 


In the Wolverhampton district trade continues fairly 
good, few men being out of work among engineers, 
machinists, puddlers, mill rollers, steel workers, bridge 
and girder makers, boilermakers, tank and gas meter 
makers. Makers of pig iron are alsobusy. The hard- 
ware trades are not so well off for work. The nut, bolt, 
and chain makers are depressed, while the anchor- 
smiths and anvil makers are slack. The gun lock 
makers at Darlaston are on strike against a reduction 
in wages. Electrical workers are not so busy. 





FLASH LIGHTS IN LIGHTHOUSES.,* 


On Flash Lights and the Physiological Perception oy 
Instantaneous Flashes. 


By M. AnprRE BionpkL, Ingeniéur des Ponts et 
haussées. 


THE apparatus called - -éclairs,+ for producing 
flash lights, conceived by M. Bourdelles, is well known, 
and is Senovibed in detail in the memoir on lighting appa- 
ratus presented by the ‘‘ Service Central des Phares de 
France” to the Chicago Exhibition. 

This new type of lens enables us to-day to realise a 
luminous power hitherto unknown, without increasing the 
intensity of the source of light or the expense of construc- 
tion. 

The attention of many engineers must have been al- 
ready drawn to the new methods adopted, particularly in 
regard to the system of rapid rotation over a mercury 
bath, and to the simple and original form of the lens, 
reduced to four or two panels, or even to oneonly. I 
shall not, therefore, repeat the description of this ap- 
paratus. ad 

But apart from ingenious peculiarities of construction, 
this apparatus is, perhaps, still more interesting on 
account of the new principles which govern its design, 
and which rest on certain little-known physiological 
phenomena. ; 

My object here is to explain these phenomena, and with 
them the theory of the feux-éclairs, furnishing details not 
included in the memoir above referred to. 


I.—PuHysIoLtocicaAL LAWS OF PERCEPTION. 


Whenever a steady light plays upon the eye the im- 
pression produced does not generally reach its full value 
at once, but increases continuously from zero to its maxi- 
mum amount. It is easy to verify this by interrupting 
the light after a longer or shorter period. 

For example, if a series of flashes is produced, of which 
the duration progressively diminishes, their apparent 
intensity appears, starting from a certain duration, to 
diminish progressively until the light completely dis- 
a’ rs, 

» etween certain limits the impression produced on the 
eye is, then, a function of the period of illumination ; 
this function is not known to us, and it is improbable 
that it can be exactly determined, but we already possess, 
as will hereafter be shown, sufficient data for the purpose 
of practical applications. — ; 

'o produce the impression of light a certain time is 
necessary, Called the ‘‘time of appearance,” which is so 
much shorter as the light is more intense; thus itis thata 
powerful flash of lightning dazzles us, while a small spark 
of the same duration would remain invisible. 

In comparing the effects obtained with lights of diffe- 
rent intensity (care being taken that the eye is in similar 
conditions), we find that the time of appearance varies 
very nearly in an inverse ratio with the luminous inten- 
sity, 80 that the product of these two quantities is a con- 
stant. + 

The condition necessary to the production of a percep- 
tible impression by an instantaneous light is, then, the 
expenditure of a certain amount of luminous energy 
employed in overcoming the inertia of the visual appa- 
ratus ; as to the nature of this inertia, which is unknown 
to us, it may be physical, chemical, or physiological. 

This very simple law was first stated by M. Bloch,§ and 
also established later by M. Charpentier.|| I had also 
verified it before knowing the results of their labours, by 
experiments of a different kind made at the Lighthouse 
Establishment.7 





* Paper read before the International Maritime Con- 
gress, London meeting, J' uly, 1893. 

+ Literally, ‘* Lightning lights.” 

t Designating by I the intensity of the light, and by @ 
the corresponding time of appearance, we have then the 
relation I x @ =4q, in which q represents the necessary 
quantity of luminous energy. This may have, accordin 
to circumstances, very different values, but the law, whic 
is really only a limiting law, remains sufficiently true, 
provided that the different impressions compared are 
produced under similar conditions as regards the eye. It 
may still be applied, therefore, to the case where we wish 
to produce the minimum perceptible impression usually 
denoted by the symbol 6. 

§ ‘*Société de Biologie,” July 25, 1885. 

|| ** Recherchés sur la Persistance des Impressions Réti- 
niennes,” &c., pages 5 and 15. 

| We traced on ablack disc a series of arcs of white 
circles, having the same length, but with increasing radii. 
Making the disc revolve behind a screen pier with 








a radial opening, the white arcs produced a series 
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It is to be noted that it only applies to the case where 
the impression largely exceeds the minimum perceptible. 
Further, the effect produced depending only, as is seen, 
on the expenditure of luminous energy, it need not be 
supposed that the light employed is constant. The effect 
produced by a flash of variable intensity, containing the 
same amount of light, may, then, be equivalent to that 
of a uniform flash. 

The time necessary for fuli perception is difficult to 
determine precisely, for the impression, the more nearly 
it approaches its maximum, continues to increase more 
slowly ; nevertheless experience shows very clearly that 
the perception is arrived at more rapidly as the light is 
more intense. This has been established, in particular, 
by Plateau and M. Charpentier. 

According to the latter,* the time of full perception 
would vary proportionally to a power of the intensity 
included between —4 and—}. Further investigation 
will probably decide the matter more precisely. 

The minimum perceptible light, by definition, is not 
seen unless it has time to produce its full impression, 
The time of appearance of this light is then identical 
with its time of full perception. Agreeably to the pre- 
ceding law, it represents the maximum time necessary 
for perception in all cases. 

It is at present very badly determined, because a ver 
feeble light is perceived with excessive variation, accord- 
ing to the state of the eye, even when the light is steady, 
and, a fortiori, when it is of short period. It would seem 
to be in the neighbourhood of ;}; second, and this figure 
is confirmed by two experiments of M. Charpentier, 
which have given him the values 0.08 second and 0.125 
second. More complete experiments may determine it 
more exactly for the conditions in which in practice the 
observation is made. We shall see, besides, that the 
exact knowledge of its value is of no great importance 
for our present purpose. 

Limit of Addition.—When we receive a single luminous 
impression, the eye cannot perceive its duration when it is 
less than jth of a second. When two flashes are simul- 
taneously produced from two sources side by side, that is 
to say, under the best conditions for making a compari- 
son, we find that it is impossible to appreciate the 
difference of their duration below certain limits. 
Charpentier has found that under the conditions most 
favourable to the dissociation of the impressions, i.e., when 
the two flashes do not commence at the same time, one 
can only observe the difference (and consequently the 
duration) when it is greater than 0.003 second. This 
limit, which the eye is not adapted to subdivide further, 
is interesting to know, because the impression produ 
by a light of any intensity whatever, steady or not, which 
acts for a shorter period, no longer depends on the 
pnt of light —s The time limit plays, then, 
the same part in the case of impressions as does the 
maximum time in the case of the minimum impressions 
perceptible. 

The whole of these phenomena may be represented very 
clearly by a diagram, taking as abscisse the periods of 
illumination and as ordinates the apparent intensities, 
and for each light representing the impression as the func- 
tion of the period of illumination by a separate curve.t 

The vertical drawn through the point 7, whose abscissa 
represents the maximum time of perception, cuts in 
the points C, Ce, &c., the horizontal lines I, A, I, Ao, 
&c., which represent the real intensities of the different 
lights. The straight lines obtained by joining these 
points to the origin have angular coefficients proportional 
to the absolute intensities. 

The second law shows that the points A of full percep- 
tion are found more to the left of the points C as the 
corresponding absolute intensity I is greater; they lie 
thus on a parabolic curve of greater or less degree. 

The straight line F G, which represents the time limit 
of addition, has an abscissa about one-third of that of the 
straight line C,, 7, corresponding to the maximum time 
of Day sus it 

he form of each curve of impression between the 
minimum perceptible m and the point of full perception 
A is unknown. That which agrees best with the various 
laws which have been explained has been shown ina full 
line in the figure.t It is, besides, unnecessary to make 
any special hypothesis on this subject in order to arrive at 
the conclusions which we proceed to develop. 





of flashes, appearing simultaneously, but illuminated 
during unequal periods. Giving the disc a suitable velo- 
city, we saw the luminous points disappear one by one 
from the edge towards the centre, Knowing the radii of 
the arcs, we could then determine the duration of those 
flashes just perceptible, and compare it with the intensity 
of illumination of a lamp placed behind the observer. 

* **Recherchés sur la Persistance des Impressions Ré- 
tiniennes,” &c., page 24. 

+ The apparent intensities are in reality only perceived 
after an unknown interval due to the delay caused by 
the inertia of the organs of sensation. The diagram does 
not, then, represent the progress of sensation as a func- 
tion of time, but only the amount of the impression as a 
function of the period of illumination. 

t The straight lines O C,, O C, do not represent, as has 
sometimes been asserted, the progress of sensation from 
its commencement, since it only begins at the points 
mM, Mo, &c. Itisa matter of probability that the curves 
otf impression commence as tangents to those lines. But 
the apparent intensity cannot increase proportionally to 
the time up to the moment of full perception, as some 
authors have supposed, for, if so, the points A would coin- 
cide with the points C, and all lights would have the same 
time of full perception, which contradicts our second law. 
The curves can only coincide with their tangents to the 
left of the line F G; the impression is, in fact, within 
these limits proportional to the time of action. 


II.—APPLICATION TO FtasH LicHrts. 


Flash lights, as is well known, may either be obtained 
by means of a lens with a fixed light, around which re- 
volves a cylindrical drum with vertical prisms, or by the 
use of a simple lens with annular elements. 

The latter may always be conceived to be replaced by 
its equivalent double apparatus, of which the lens with a 
fixed — would produce the same concentrative effect 
vertically, and the revolving drum the same concentrative 
effect horizontally. In the following arguments we may 
for simplicity be supposed, therefore, to refer always to 
the double apparatus. 

If there were no revolving drum, the light would be 
equally distributed in all directions, and would illuminate 
continuously the eye of an observer placed at a given 
point of the horizon. The constant quantity of light re- 
ceived during unity of time would be at every instant the 

roduct of the surface of the pupil by the illumination. 

he latter is, as we know, proportionate to the intrinsic 
brightness of the luminous source employed, and to the 
coefficient of vertical concentration of the apparatus. It 
varies in inverse ratio with the distance, according to a law 
that depends upon the atmospheric absorption. 

Let us add now the revolving drum. This collects all 
the light emitted from the fixed source, and concentrates 
it horizontally in a number of pencils equal to that of the 
panels. These pencils, when once the coefficient of 
vertical concentration and intrinsic brightness of the lamp 
are known, no longer depend on the construction of the 
lens, but only on the interval of the flashes. There would 
be an advantage in making this as large as possible, but 
we cannot fix it absolutely. Numerous experiments and 
the detailed investigation made by the Nautical Commis- 
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0, 4 indicate the times of appearance of lights 


1 42, XC. 
T, T. indicate the times of complete perception of 
lights I, I, &c. 
T indicates the times of maximum perception. 
Fs time-limit of addition to impres- 
sions. 
d indicates minimum intensity perceptible. 
my Ms indicate points where impression begins. 
rae »» Of full perception. 
m), y, Ay », curve of impression produced by I. 
1% 5, points of limit of additions. 


sion formed in 1886 to examine the different questions 
relative to electric lighting* have shown that we cannot 
secure the continuous attention of the navigator and easy 
determination of bearings except on condition of produc- 
ing flashes at least every five seconds. That, then, is the 
figure which has been adopted by M. Bourdelles for his 
feux-eclairs. Tha quantity of light available is, then, 
seen to be entirely fixed @ priori, and it only remains to 
determine the best way of utilising it.+ 

As the absolute intensity of the pencil continues to 
diminish with the distance, the time of full perception 
increases up to the limit of the range of vision at that 
limit, the luminous impression produced by the pencil is 
reduced to the minimum perceptible value. 

According to the law of Bloch, to produce that impres- 
sion a certain quantity of light suffices which is inde- 
pendent of the intensity and the form of the flash, . al 
vided that it is concentrated in a time of illumination less 
than the maximum time. All the light that may be ex- 

mded beyond that time at the limiting range of vision 
ie not then increase the impression produced, and 
would be more usefully employed in increasing the abso- 
lute intensity of the flash. The condition of maximum 
effect—i.e., that which permits a flash to reach to the 
greatest possible range with a given amount of light—is, 
then, that the period of illumination should be inferior, 
or at most equal, to the maximum time. 

a what has been said above, the eye cannot 
peg the duration of a flash below that limit. The 
effect produced and the amount of the range are, then, 





* “* Notice sur les Appareils d’Eclairage ex posés & Chicago 
par le Service des Phares,” page 49. 
+ If we call L the intensity of the lamp, 
K the coefficient of vertical concentration, 
and ¢ the interval of the flashes, 
this quantity of light may be expressed 
by the equation— 





Q=LKe 





olutely the same, for a light of intensity 100 acting 
UriNg yoyp Sec. as for a light 1 acting during fs sec. We 
shall not have, it is true, the full perception of the illumi- 
nation due to the pencil, that is to say, that the apparent 
intensity will be weaker than that of a fixed light of the 
same power ; but this is of no importance, since we utilise 
to the fullthe quantity of light contained in the flash, 
under the given circumstances. Besides, other things 
being equal—that is to say, keeping the same lamp, the 
same coefficient of vertical concentration, and the same 
interval of flashes—no different combination could produce 
a superior effect. 

The feux-éclairs, which alone satisfy the preceding con- 
dition, are, then, the only lights which enable the maxi- 
mum effect to be obtained. They may, therefore, be 
defined as lights producing flashes shorter than the 
— time of perception (or, at most, equal to this 
time). 

Their range may, in virtue of Bloch’s law, be determined 
@ priori asa function of the elements of construction by an 

uation exactly analogous to the equation of range of M. 
Allard, in which the true intensity of the pencil is replaced 
by the apparent intensity of the flash. Starting from the 
results obtained with the feux-éclairs, we thus find that in 
adopting the first order of lens with four pencils for elec- 
tric lights (which have a diameter of 0.60 metre), that is 
to say, in tripling their diameter, and consequently their 
coefficient of vertical concentration, we could obtain an 
apparent power of 8,000,000 becs and a rangs of 145 miles. 
This could only be useful at the summit of a tower of 300 
metres in height, like the Eiffel Tower. 

When we approach a lighthouse, the quantity of light 
received by the eye of an observer during a flash increases 
according to the same law as the illumination, if the fiash 
is uniform, and the period is equal to the maximum time; 
if it becomes superior to the time of full perception, a 

art of the light is lost. There is then an advantage in 
ace he reducing the period for the purpose of economy 
at small distances. It even appears from the form of 
the curves of the diagram that a given quantity of 
light produces an impression so much more powerful as 
its period is shorter, and that there may be an advantage 
in concentrating it in a space of time less than that of 
full perception. It would be useless, nevertheless, to 
reduce it below the time limit of addition, since, in that 
case, the apparent intensity would no — depend on 
the period of illumination, but only on the quantity of 
lane employed. 

he way to obtain the test utility at short distances 
is, then, to diminish the duration of the flash up to the 
time-limit of addition, which, as has been stated above, 
would be in the neighbourhood of 0.003 sec. 

The characteristic elements of a flash-light apparatus, 
from the point of view with which we are now concerned, 
are as follows: 

1. The number of panels. 

2. The horizontal divergence of the pencils. 

3. The s of rotation. 

The angle of horizontal divergence is obtained by taking 
the ratio of the diameter (d) of the source of light to the 
focal length (2) of the apparatus ; the time of one revolu- 
tion of the apparatus being equal to the product of the 
number of panels (n) by the interval of the flashes (ce); 
the time required for the passage of one pencil, that is to 
say, for the period of a flash, is 

t=ne” =ne _@ . 
Zn 2rl 
To produce feux-éclairs this period should be inferior, or 
at most equal, to the maximum time of perception (T), 
that is to say : 


d 
nears: 


We have thus a relation between the number of panels, 
the interval of the flashes, the diameter of the source of 
light, and the focal length. The maximum time and the 
interval of the flashes being two constants determined 
above (15 second and 5 seconds) the relation follows, 


nd o ae . Wesee that the number of panels and the 


diameter of the source must be so much smaller as the 
focal length is smaller. 

If we propose only to obtain the maximum utility for 
the central part of the pencil, which, for oil lights, is the 
most important, we must determine the focal length with 
relation to the elements of the lens farthest from the 
centre. That is what has been done for the calculation 
of the Table drawn up in the memoir cited above, and 
reproduced on the next page. 

If we wish to utilise all the light contained in the flash, 
we should have to calculate its period according to the 
maximum divergence, that is to say, according to the 
focal length of the central portion of the dioptric drum, 
The dimensions of the et ay flames would then be 
smaller, as is shown by the Table on the next page, drawn 
up on this new hypothesis. 

This last Table shows the lens which should be adopted 
for each lamp in order to utilise the maximum utility 
from the light that it furnishes, but not the maximum 
utility of the lens itself ; on the contrary, the first Table, 
if it does not furnish the complete utilisation of the light, 
enables superior effects to be obtained with the same lens 
in consequence of the intensifying of the flash. Strictly 
speaking, the best solution to adopt would be that of 
reducing to a minimum the annual expense (interest and 
depreciation of the capital in the apparatus, together 
with the cost of oil) necessary to obtain a determined 
luminous intensity. 

Assuming that we cannot go beyond a diameter of lamp 
of 13 centimetres in French lighthouses, there is no 





reason to adopt the first or second order with one lens, 
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TABLE I.—LeEnses AND FLAMES FOR FEvx-Ecrarrs. 


Theoretical and Practical Diameters of Flame for Feuz-Eclairs, Utilising completely 


the Uniform Part of the Pencil. 








= ! 
Focal Length of Lens. 1 Lens. | 2 Lenses. 4 Lenses. | 6 Lenses. | 8 Lenses. 
| | ae > eave 
a ae \ | ; 
Theo- | Theo- Theo- Theo- | | Theo- | : 
retical, Practical. satical. Practical... retical. | Practical. | eathont: Practical. vettonl: | Practical. 
metre metre metre metre metre metre | metre | metre metre | metre | metre 
First order . 0,920 0,218 0.220 0.109 0.110 0.046 | 0.050 0.031 j 0.030 |, 0.023 0.030 
Second order... 0.700 0.172 0.180 0.086 0.090 0.087 | 0.040 | 0.025 | 0.030 | 0.018 | 0.020 
Third o 0.500 0.125 0.180 0.062 0.070 0.027 | 0.030 0.018 | 0.020 0.014 § = 0.020 
Fourth ,, 0.250 0.052 0.060 0.026 0.030 0.011 0.020 | | | 
Fifth » 0.1875 0.039 0.040 0.019 0.020 | | 
PY - 0.1500 0.085 0.040 0.018 0.020 | | | | 








TABLE II.—Lenszes anp F 


LAMES FoR FKrvux-Ecrarrs. 





Theoretical and Practical Diameter of Maximum Flames for which all the Light is Employed, 

















Utilising the whole Pencil up to its Edges. 
| 
Focal Length of Lens. | 1 Lens. 2 Lenses. 4 Lenses. 6 Lenses. | 8 Lenses. 
es eee, pe ee ee 
| | | | | 
Theo- Theo- | A Theo- Theo- +401 | Theo- | 
retical. een vatinal: | Practical. retical. | Practical. yatical. Practical.) yeii inal Practical. 
. metre metre metre | metre metre metre metre metre metre 
First order - 0920 0.115 0.12 0.052 0.05 0.026 0,03 0.013 0.02 | 
Second ,, - 0.700 0.088 0.09 | 0.044 0.04 0 022 0.03 | 
Third ,, - 0.500 0.063 0.06 | 0.0838 | 0,03 0.015 0.02 
Fourth;, |. 0.250 | 0,051 005 | 0.02 | 0.08 | 
Fifth ,, .. 0.1875 0.012 0.02 | | 
lige 9 4, AABOO TS 008 <.) | | 
because the intensity that they furnish in these condi- | which the apparent diameter of the light becomes superior 


tions is inferior to what can be given by the third order. 
For electric feux-écelairs we cannot think of rigorously 
proportioning the diameter of the source of light to that 
of the lens, for this would lead to very considerable sizes 
for the fcarbons. These lights give flashes which are 
sensibly uniform, and it is consequently easy to calculate 
their apparent power by the aid of Bloch’s law. We 
thus obtain the following Table : 




















2 | jor 
F] ower in 
a Duration | Luminous Power in 
Oe | Thousands of 
Focal 3 of Flash. reels, Cascéle. 
Length of 
Lens. | 3 = 
| 8 | 95 | 100 | | 25 | 100 
| % | Amp. | Angp.| 25 Amp. | 100 Amp. Amp. Amp. 
et eee | ae | ee | a 
secs. | secs. 
First ( 2 | 0.016 | 0.031 2160 | 8550 
order 4 | 0.039 0.062 | 2160 | 8550 
0.920 | 6 |0.045/0.193|)  . ; 2160 | 8550 
Second ( 2 | 0.019 0.039 iy we 1680 | 6650 
order - 4 | 0.038 0.078 | 1680 | 6650 
0.700 |, 6 | 0.057 0.117 | 1680 | 
Third \| 2 | 0.027/0.056/ 1200 | 4750 
rr fj 4 | 0.054 0.112 | 1200 | 4750 
Fourth |! 2 | 0,008 0,062! 2,400,000 4,600,000 720 | 2850 
0.30 J | # | 0.06 0.125} 1,210,000 | 2,300,000 720 | 2300 





Although many figures in this Table have only hypo- 
thetical value,* interesting conclusions may be drawn 
from them ; for the fourth order the light with two panels 
will only permit the complete utilisation of the arc light 
up to 100 amperes; for the higher orders four panels are 
more than sufficient, and the period of flash being much 
inferior to the maximum time, there is nothing to hinder 
our increasing further the intensity of the current, the 
quantity of additional light so produced being completely 


utilised. There is, then, at present no material impossi- 
bility in establishing electric feux-cclairs, giving not 
merely 8,000,000 becs with 100 amperes, as the Table 


indicates, but even 30 to 40 millions of becs with currents 
of 400 to 500 ampéres, such as are often spoken of in 
England. Such alight placed at a height of 300 metres 
would have a range of more than 300 kilometres. 

If the duration of the flash is equal to the maximum 
time, the full perception is arrived at, and the apparent 
intensity varies according to the ordinary law—that is to 
say, in the inverse ratio of the square of the distance, 
neglecting the atmospheric absorption. On the other 
hand, if the period of the flash is reduced below this limit, 
the apparent intensity will appear to increase more 


rapidly than i. when the observer is approaching the 


light. Starting from the moment when the intensity is 
great enough to produce full perception, the impression 
will again follow the ordinary law up to the point at 


* The figures relative to the fourth order with four 
panels are those which have been obtained for the lens of 
the feux-éclairs of La Heéve, and which are given in the 
memoir above quoted, pages 63 to73. We may deduce 
from them by analogy other periods of flash, as also the 
ap t power of the other orders owing to the fact that 
for all of them the period of flash is inferior to the maxi- 
mum time. It is only necessary to determine the apparent 
power, relative to the lights of the fourth order. This is 
what has been done by means of Bloch’s law, supposing 
the maximum time to be ; second, 





to the limit of irradiation. 


SUMMARY AND CONCLUSIONS. 


To summarise, I may say that, having explained, 
according to the best authorities, the physiological pheno- 
mena which accompany the vision of instantaneous flashes, 
and having put forward a rational theory of these pheno- 
mena, I have established the following propositions : 

1, Every source of light employed in a lens is capable 
of furnishing at each flash a 7 of light that only 
depends on its intensity, and the coefficient of vertical 
concentration of the apparatus, and on the interval 
between the flashes, This is fixed by considerations of a 
practical nature at the value of 5 seconds. 2. The feux- 
éclairs enable us to utilise this quantity of light with a 
maximum of utility as regards range, because they con- 
centrate it in flashes of a period inferior to the maximum 
time of een oes (about +4; second). 3. This condition 
giving the maximum of utility, it is of no importance as 
regards the utilisation of the lamp whether the full per- 
ception is reached or not: there would even be a gain in 
further reducing the auration of the flash as far as the 
time limit of addition (about 0.03 second); from the point 
of view of utilising a given lens, there is, on the contrary, 
an advantage in increasing the flash and the diameter of 
the lamp. 4. One may calculate, a prior, according to 
Bloch’s he the range of a feux-éclair, even when it does 
not give the full som sepa 5. The feux-éclairs using 
oil allow us to obtain the maximum range for lamps of a 
diameter suitably chosen. The electric feux-éclairs could 
even realise the maximum utility at any distance. 
6. The ranges obtainable by the aid of feux-éclairs are 
greater beyond comparison than those of the old appa- 
ratus. The range that may be reached with electric feux- 
éclairs are now no longer limited bv the luminous inten- 
sity, but by the height of the tower that we should have 
to construct to render them available. I hope that these 
considerations will serve to show how great is the interest 
attaching to the absolutely new problem solved by the 
feux-éelairs, and the enormous pro that they have 
established in the utilisation of light—a progress which 
appears to have reached almost the limit of finality. 








LAUNCHES AND TRIAL TRIPS. 

Tur screw steamer Emerald, lately purchased by 
Messrs. Donald and Taylor, of Glasgow, has had _ her 
compound engines altered for the use of steam at high 
pressure. A new high-pressure boiler of extra large 
dimensions has been fitted, together with an entire set of 
new mountings and connections. The engines, which 
were previously of the ordinary compound type, with 
cylinders 27 in. and 50 in. by 30 in. stroke, working at 
65 lb. pressure, have been reconstructed, the alterations 
to cylinders making them now 17 in. and 47 in. by 30 in. 
stroke, with a boiler pressure of 160 Ib. — square inch. 
The engine work has been effected by Mr. George T. 
Grey, Holborn Engineering Works, South Shields, the 
boiler being supplied from Messrs. Jos. T. Eltringham 
and Co.'s Works, of South Shields, who also carried out 
the alterations and repairs to the vessel’s hull. The 
owners state that on her first voyage, with a cargo of 
1300 tons, the vessel averaged 84 knots with 460 indicated 
horse-power, and the consumption did not exceed 14 Ib. 
per indicated horse-power per hour. 





The Re Umberto, one of the largest of the new ironclads 
of the Royal Italian Government, was taken out on the 
25th ult. by the manufacturers of the machinery, Messrs. 
Maudslay, Sons, and Field, London, for the official trials 





and for final acceptance of the machinery by the Italian 
Government. The contractors were represented by Mr. 
John Sampson, one of their directors. The trials proved 
of a highly satisfactory character. The contract stipulated 
for the development of, 15,200 horse-power natural Fee 
and 19,500 forced draught, but, as hereafter shown, the 
Government decided to abandon the forced draught 
trials. The run was made from Spezia to Genoa and 
back, a distance of 120 knots, at an average speed of 
18.3 knots, the engines indicating a mean of about 17,000 
horse-power with 4 in. of air pressure in the stokeholds. 
The maximum power during the run was found to be 
19,000 horse-power, and the maximum speed 18} knots, 
which was obtained by only 4 in. of air pressure. The 
machinery worked smoothly in every respect, no water 
service being used. The boilers gave a plentiful supply 
of steam without priming or other difficulties. The results 
were considered so satisfactory from every point of view, 
both as regards the speed of the vessel and the facility 
with which the speed could be maintained (the trial being 
made by the ordinary ship’s crew and not by special 
stokers), that the commission appointed recommended 
the Marine Ministry to accept the machinery with- 
out further trials, as it appeared so obvious that 
the horse-power with forced draught would largely 
exceed the contract power of 19,500 horses. The recom- 
mendation was, therefore, accepted by the Ministry 
of rine. This powerful ironclad is fitted with four 
34-centimetre 67-ton Armstrong guns, eight 15-centi- 
metre guns, sixteen 12-centimetre quick-firing guns, ten 
5.7-centimetre ditto, and seventeen 3.7-centimetre ditto, 
and two machine guns. The dimensions of the ship are 
= — Length, 400 ft.; beam, 76.9 ft., draught, 
6 ft, 


A steel screw steamer named Colombia was launched 
on the 11th inst. from the yard of the Bergens Mekaniske 
Verksted, Bergen, Norway. The following are the 
dimensions: Length over all, 216 ft. 6 in.; breadth, 
moulded, 29 ft.; depth, moulded, 14 ft. 44 in. She is 
built to the highest class in the Norwegian Veritas for 
the American fruit trade, and has a large number of 
ventilators to the holds, as well as heating apparatus for 
use in winter. In a large deckhouse aft are fitted comfort- 
able cabins for twelve passengers. Her engines are of 
the triple-compound type, with cylinders 163 in., 26} in., 
and 43 in. in diameter, and 30 in. stroke. The indicated 
horse-power is about 700. An extra large steel boiler 
supplies steam at a pressure of 175 lb. per square inch. 
The speed when laden is to be 114 knots. The ship has 
been built to the order of Mr. Adolph Halvarsen, of 
Bergen. 





The first-class armour-clad, the Three Saints, engined 
by Messrs. Humphrys and Tennant, has been launched at 
Nikolaiev, and when she is completed and added to the 
Black Sea Fleet, Russia will then have no less than six first- 
class battleships in the Black Sea, besides gunboats, tor- 
pedo-catchers, and torpedo-boats. At least one more 
vessel of large size is to be laid down shortly in those 
waters, and in estimating the balance of power in the 
Mediterranean it is impossible to leave altogether out of 
consideration this very powerful fleet, which, directly or 
indirectly, may make its force felt when the great struggle 
for supremacy comes, 





Soutn Arrican Gotp.—The production of gold in the 
Witwatersrandt district in September amounted to 
129,585 oz., showing a falling off of 6484 oz. as compared 
with August. The decrease reported is attributable to a 
short supply of labour. The production of January this 
year was 108,874 oz. ; of February, 93,252 oz. ; of March, 
111,474 oz. ; of April, 112,055 oz. ; of May, 116,911 oz. ; 
of June, 122,907 oz.; of July, 126,169 oz.; of August, 
136,069 oz. ; and of September, 129,585 oz. ; making an 
aggregate for the nine‘months of 1,056,794 oz. The out- 
put for the whole of 1892 was 1,210,862 oz. ; for the whole 
of 1891, 728,613 oz. ; for the whole of 1890, 494,758 oz. ; 
for the whole of 1889, 382,364 oz.; and for the whole of 
1888, 230,640 oz. 





INTERLOCKING ON THE SypNEY TRAMWAYS.—During the 
past few months a novelty has been introduced into the 
working of the Sydney street tramways, in the ehape of 
an extension, at the junction points of the Newton, Glebe 
Point, and Forest Lodge lines, of the system in vogue 
on railways of working points by locking levers con- 
centrated under the charge of one man in a cabin 
or signal box. A cabin containing three interlocking 
levers has been erected on the Parramatta road, 
opposite to the Sydney Tramway and Omnibus Com- 
pany’s stables ; and from it the facing points on the down 
journey, leading to Newton, Enmore, and Dulwich Hill 
Glebe Point and Forest Lodge, and Balmain, are worke 
in the same way as points on railways. The levers are of 
the ordinary pattern, with a spring catch, as used on the 
railways, but the mode of connecting them with the points 
is somewhat novel, and had to be designed to suit the cir- 
cumstances, as of course rods could not be carried over the 
roadway, as would be the case where there is no vehi- 
cular traffic. The difficulty has been met by a device for 
carrying the rods under the roadway. At the points 
special means of working have had to be adopted, and an 
arrangement has been designed for indicating to the 
pointsman in the cabin thav the points are set correctly 
and fit close to the stock rails. There is also a scheme of 
electric bells, one being fixed at each junction, rung from 
the cabin, and interlocked with the point levers, which 
act as signals to prevent two trams coming into collision 
at a fouling point, , ‘ew 
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Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 

fale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the pt of a yplet 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt a plete specification, 
give notice at the Patent Ojice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


21,811. C. E. L. Brown, Baden, Switzerland. 
Alternating Current Motors. [9 Figs.] November 29, 
1892.—This invention relates to multi-phase alternating current 
motors without separate excitation. The outer winding A, which 
receives the primary current, is stationary. The iron sheath Al 
for the winding consists of insulated and laminated sheet metal 
pressed betwcen two rings A? cast in one with the two halves of 
the framing, which are connected together by bolts B, and carry 
the feet on which the motor rests. Two end plates C are pro- 
vided with bearings C!, and protect the interior of the machine. 
The end plates are each provided with a central opening, and 
with openings at the outer periphery for promoting a circulation 











of air from the centre to the outside of the motor. Near the inner 
periphery the iron sheath A! is provided with holes A® of oval 
shape, through which parts of the wires forming the outer winding 
A are passed. One half of these wires is bent back in a definite 
direction, but so that they are situated always at the same distance 
from the axle. The wires of the other half are bent in an opposite 
direction, the ends being soldered together to form a drum wind- 
ing. The rotary part of the winding is carried by a sheath D. 
The sheet-metal plates forming this sheath are, near their outer 
periphery formed with holes similar to those in the outer mag- 
netic sheath A2, and contain a similar winding G. (Accepted 
October 11, 1893.) 


MACHINE TOOLS, SHAFTING, &c. 


20,845. L. Mills, Plymouth, Devonshire. Sh 
Spanner. (4 Figs.) November 17, 1892.—In this invention the 
back part of the movable jaw A of the spanner is enlarged towards 
the stationary one B, and the latter is enlarged towards the 
former. A groove is formed in the enlarged part of the one, and 
the other is reduced in thickness, forming a tongue sliding in 





the groove, together forming a clasp with a double abutment E 
andF. Between this part and the points of the jaws is a bolt G 
passing into both of the latter, and having right and left-handed 
screws at alternate ends, and a milled disc head for turning it, 
the jaws being adjusted to the right distance apart by revolving 
the right and left-handed screw. (Accepted October 11, 1893). 


STEAM ENGINES AND BOILERS. 


21,768. T. Keene, Birkenhead, Chester. Pac 
for Piston-Rods, [4 Figs.) November 29, 1892.—This in- 
vention relates to metallic packing for piston-rods, and consists 
in locating it between two concentric spherical bearing surfaces. 
A sleeve 3supports an inner bush, and is provided with a gland 
adapted to set up the bush. A spring is interposed between the 
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sleeve and gland, one end of the sleeve and the opposite end of 
the gland being supported by the two concentric spherical 
bearing surfaces. 1, 1! are the split inner bushes, arranged to 
break joint. The gland is formed in parts 6,7; 12 is an inter- 
posed ring under compression between the gland 7 and sleeve 3, 





A spiral spring is also interposed between 6 and 7. (Accepted 
October 4, 1898). ‘ " 
21,587. J. Hathorn and J. Le mt Pollokshaws, 
Renfrews, N.B. Plural- on Steam Engines. 
[6 Figs.) November 26, 1892.—In this invention, in using a three- 
= expansion engine for working at high speed, the three 
cylinders are formed in one casting —— trigonally and 
inverted, vertical in position. The three piston-rods are 
fixed to a trigonal frame D connected by a pair of rods 
E to a pair of cranks F on the shaft G. A single valve H 
distributes steam to the three cylinders, and works in a cylin- 
drical valve chamber J placed centrally, and actuated from an 
eccentric K placed between the two cranks. The valve chamber 
has in the parts of its sides nearest each of the cylinders ports 
leading to the cylinder ends respectively, and also an inlet port L 
at about the middle of its length, by which the initial steam reaches 
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the valve. The inlet port is between the ports of the first-stage 
cylinder, and the steam is distributed to them by a cavity in the 
valve. When the valve is in position for supplying steam to one 


engine peeetion through the tube a!, the age a2, and the 
outlet pipe a4, The interior of the tube a! is bored out cylindri- 
cally, and has fitted within it the throttle valve c, which consists 
of a ring connected by arms to the central part, which is formed 
at c? into the smaller portion of a differential piston, the larger 
part of which is connected to the smaller part by a rod d and 
nut di. The smaller part c? of the piston is made to move steam- 
tight within bushes e, el fixed in the cover 6 (Fig. 1), and the 
larger of the piston is fitted so as to move steamtight within 
the cylinder g, which is flanged and fixed upon the cover b by 
bolts. The cylinder g has its upper end formed into the stuffing- 
box through which the rod d passes, and it is provided with a 
small passage through which the lower part of the cylinder g 
is put in communication with the condenser or the atmosphere. 
The cylinder g is also provided with a pipe through which steam 
from the boiler is supplied to, or exhausted from, the upper side 
of the piston. The space in the cylinder g above the piston being 
exhausted by being put in communication with the engine’s con- 
denser, the steam in the tube a! presses upon the smaller end of 
the piston and moves the piston and the valve c attached to it into 








the pos.ticn Fig. 1, where the valve c does not obstruct the steam, 
but allows it to pass out of the tube and through the passage a?, 
but when steam from the boiler is admitted to the cylinder y, and 
on to the larger end of the piston, it exerts its force upon a greater 
area than that of the smaller end of the piston, and thereby forces 
the piston down the cylinder g and moves the ring c attached to it 
down the tube al. By exhausting the steam in the space above the 

iston, the reverse action takes place. To admit steam and exhaust 
it from the cylinder g the steam chest issupplied with steam from 
the boiler through the inlet pipe h', and the outlet pipe A2 and 
the cylinder g are either put in communication with the steam 
chest or the exhaust passage h? by moving the slide valve h4 upon 
its port face by means of a rocking shaft j made to engage with 
the interior of the valve. The rocking shaft j turns in bearings 
formed in the chest h, through one side of which it passes through 
a stuffing-box, and it is provided with a spanner for the purpcse 
of turning it. (Accepted October 4, 1893). 


17,636. W. Paton, Richmond, Surrey. Governors 
for Motive Power Engine. [4 Figs.] October 4, 1892.— 
This invention relates to governors for preventing the speed of 
motive power engines becoming injuriously accelerated, and the 
principal object is to provide one without rotating 
small pump cylinder is ted upon a baseplate, and has fitted 
to it a piston having a pe arm working through packed glands 
formed in the ends of the cylinder. The piston-sod is coupled to 
the engine crosshead, and the cylinder has both its ends in com- 
munication with an otherwise closed chamber, and the cylinder 
and chamber are filled with a liquid such as oil. The p'ston and 
the passages connecting the ends of the cylinder with the 

h 








= N!, the opposite one N2 is in communication with ther 

n the valve, and through a curved passage within the valve with 
a cavity which is also formed in it in a position to distribute 
steam tothe ports Q', Q? of the second-stage cylinder. The steam 
from the second-stage cylinder similarly passes through a port R 
and an internal passage in the valve to a cavity, which distri- 
butes it to the ports of the third cylinder, the steam on leaving 
the latter passing through a port and passage in the valve to a 
space at the end of the valve chamber, and thence to the exhaust 
passage which communicates with both ends of the valve 
chamber. (Accepted October 4, 1893). 

17,887. L. Richards, Workington, Cumberland. 
Steam Engines. [1 Fig.] October 7, 1892.—In this inven- 
tion three or more cylinders are employed, which use steam inde- 
pendently of each other, and are connected to separate cranks on 
the crankshaft. Each cylinder has a valve A for the admission 


| 
= 








of the steam, with laps to cut it off according to the expansion 
required. Valves are also provided with laps to give the neces- 
sary period of release and amount of compression independently 
of the expansion. The valves for admission and release are in 
separate chests, and actuated by separate eccentrics. (Accepted 
October 11, 1893). 


17,635. W. Paton, Richmond, Surrey. ting 
Throttle, &c., Valves froma Sieseneee (2 Figs.] Octo- 
ber 4, 1892.—The object of this invention is to provide means 
whereby motive power engine throttle valves, &c., whether oscil- 
latory or reciprocatory, can be operated from a distance, either by 
hand or by an engine governor, without the intervention of ropes, 
&c. The upper end of the tube a! is closed by the cover b which is 
bolted to the body, the iower part of which is faced at a3 to allow it 
to be secured to the main steam pipe of the engine, and the interior 
of the ‘ube a1 to be put in communication with the boiler. The body 
is also formed into a flanged pipe to enable it to be secured to the 
engine supply pipe, all steam in its passage from the boiler to the 





ber are arranged so as to permit of the J me ge when recipro- 
cated in either direction, forcing the liquid out of one end of 
the cylinder into the chamber, and from thence into the other 
end of the cylinder. On one side of the chamber is fitted a small 
cylinder containing a fluid-tight piston, one end of which is in 
contact with the liquid in the chamber, and the other with the 
atmosphere, and the piston is pressed into the chamber by an 
adjustable spring. One of the passages by which the liquid 
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leaves the chamber is much smaller than the other, and its area 
requires the pump pigton to exert pressure upon the liquid in 
order that it may be forced through it and out of the chamber. 
This pressure so varies with every variation of the speed of the 
piston, and the liquid exerts a varying pressure upon the end of 
the piston projecting into the chamber, and when the pressure 
exceeds that of the spring the piston moves out of it, this motion 
being made available for operating ——— for checking the 
speed of the engine and preventing it becoming injuriously ac- 
celerated. The steam chest containing the valve by which the 
piston is caused to reciprocate is ted upon the bedplate, 
and its valve’s spindle is so placed and arranged that projections 
formed upon a sleeve carried by the pump’s piston-rod give the 
motions to the valve required for causing the piston’s reciproca- 
tions. The sleeve is connected to the pump’s piston-rod so as to 
permit of its having a small angular motion upon the rod, but no 
end motion, and the sleeve is connected to the piston projecting 
into the chamber by levers arranged so as to allow of the piston 
imparting to the sleeve the required angular motion when pressed 
out of its cylinder by the liquid in the chamber. (Accepted 
October 4, 1893). 

21,579. H. J. H. King, Stroud, Gloucesters. Com- 
pound (7 Figs.] November 26, 1892.—This inven- 
tion relates to compound and multiple cylinder engines. The 
high and low pressure Dns vy 1, 2 are coupled to the 2. 
necting-rod 8 through the links 4, 5, thisrod being centred at 6on 
the rocking lever 7 which works the vertical air pump9. By 
placing two sets of these engines on one crankshaft, they may be 
worked as quadruple engines by passing the steam in succession 
through each of the four cylinders, The valve spindle 1 is 
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attached by nuts to the casting 2, in which is fitted the wedge- 
shaped trunnion block 3 to insure the gab end 4 being always a 
fit, To throw the eccentric which works the valve out of gear, 
the handwheel 5 is turned round from its natural position, and 
in turning lifts the gab 4 up and out of gear. The handwheel is 
then drawn forward in tbe direction of the arrows, The valve 















































can then be moved in any direction by the handwheel 5, and the 
gab is kept out of gear by the concentric part of the cam 6, which, 
through the movement of the wheel in the direction of the 
arrows, is brought under the gab end of the eccentric rod. 
Accepted October 11, 1893.) 


MISCELLANEOUS. 


19,043. J. Willey, Rotherham, Yorkshire. Haulage 
Clip. [6 Higs.) October 24, 1892.—This invention consists of a 
haulage clip comprising two hooks b bent to suit the diameter of 
the rope R, and joined together with a curved distance piece b? with 

rojection 3 and slot holes to admit the stalk cl of the setting-up 

lock ©, which is grooved to suit the rope, the stalk having a 
slotted hole in it to suit the lever and cam pin. The block C is 
actuated on the rope R by a lever and cam combined. The 
cam has a flat place on the face, so arranged as to lock the lever 





from going back when the block is at the point of contact with 
therope. The lever and cam are attached to the projection by a 
pin. (Accepted October 11, 1893). 


20,868. J. Thompson, London. Couplings. [7 Figs.) 
November 17, 1892.—This invention relates to means for uniting 
flexible armoured hose to couplings. A socket A is employed, 
with a contracted end into which segmental pieces B are fitted, 
each piece having a double inclined rib D on its exterior, anda 





screw thread inner face to engage the armouring IF of the hose 
G, so that when the end of the armoured hose is inserted into the 
socket and the segments put in place, the screwing up of a ferrule 
draws the segments and the hose into close contact, and makes a 
firm joint. (Accepted October 11, 1893). 


21,971. J. S., R. D., and W. D. Cundall, Shipley, 
Yorks, Cylinder Prin’ Machines. (3 Figs.) Decem- 
ber 1, 1892.—This invention has reference to Wharfedale cylinder 

rinting machines. The framework A carrying the flyer cylinder 
B. together with the flyers, is attached to, and borne by, vertical 





























rods D, the lower ends of which rest upon inclined surfaces F, so 
that on the latter being operated in one direction, the vertical 
rods, together with the cylinder and fiyer, are raised bodily, and 
remain in that elevated position until the inclined surfaces are 
operated in the reverse direction. These surfices are operated by 





a segment and a handle, and the cylinder is counterbalanced by a 
spring coiled round tne operating shaft. (Accepted October 11, 
893). 


340. G. Littlewood, Huddersfield, Yorks. Looms. 
(6 Figs] January 7, 1893.— This invention relates to shuttle 
checking motion, and bas for its object to prevent breakages 
arising from the pickers being drawn into the boxes when the 
operation of ‘‘ picking out” is being performed, A bracket b is 
affixed to the breast beam a cf a loom, ard a catch lever is 
mounted on it, this lever, under certain conditions, engaging 
with asliding bracket k, to which the checking straps 7, nl are 
attached. A projecting finger /, provided on an attachment, when 





in position engages with and depresses the outer end of the catch 
lever, thus liberating and releasing the movable bracket, and 
therefore the checking straps and pickers, which then remain 
inoperative until the loom is again set in motion. When this 
takes place, the finger attached to the setting-on rod g is re- 
moved from the catch lever, this lever then engaging with the 
movable bracket when the latter is brought into position by the 
movement of the lathe, and the shuttle checking motion is then 
again brought into play. (Accepted October 11, 1893.) 


19,297. T. A. Adamson and R. Beldam, London. 
Valves for Pumps. [7 Figs.) October 27, 1892.—This in- 
vention has reference to valves applicable for air, circulating, &c , 
a. The valve consists of a disc A of sheet metal, secured at 

ts centre to a tubular boss B, and provided near the outer peri- 
phery with aring Al. The ring A! serves for strengthening the 
thin disc portion of the valve and for loading the valve to the 
required extent. The valve is formed on its underside with a 
number of flutes C of gradually decreasing depth towards the 
centre, where they merge into the flat surface of the disc, and are 
closed at their outer ends by the portion A2 of metal forming part 
of the ring A!, in which the outer edge of the disc A is held. Each 
of the flutes C has one of its edges (C') arranged tangentially toa 
circle, having the axis of the valve as its centre, so that the 





19297 


flutes, instead of being radial, have a slight inclination in one 
direction, with the result that by the action of fluid a move- 
ment of partial rotation is imparted to the valve at each 
lift. The valve seat D is formed with deep tangentially- 
arranged bars E inclined to the face of the valve seat, so as to 
form upwardly-inclined openings, whereby a circular motion is 
imparted to the fluid passing through, so as to assist in imparting 
an intermittent or rotary motion tothe valve. A guard limits the 
lift of the valve at each suction stroke of the pump, and is made 
with an annular groove F! at its underside to contain fluid to assist 
in cushioning the valve when opening. (Accepted October 4, 1893). 


22,020. W. Boaz, London. Lubricators. [4 Figs.) 
December 1, 1892.—This consists of a cylinder A provided with 
a piston, to which is attathed at each end a hydraulic cup 
made of a material such as leather, held in position by screw 
caps. The piston is operated by a crank, upon the pin of 
which is a steel block which works horizontally through a 
circular slot in the centre of the piston. The crankshaft d' is 
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operated by a wormwheel G and worm H. Through the centre 
of this worm passes a spindle h' carried by a bracket, which 
formsa top cover of the cylinder. Oo thisspindle is fixed a ratchet 
wheel J operated bya pawl j! carried by a lever K, which is sup- 
ported at one end by the spindle h' and at the other by a rod from 
a moving part of the engine, s> as to operate the ratchet-wheel 
at each stroke of the engine. (Accepted October 11, 1893). 





423. W. Sargentson and J. Gilbert, Hadfield, 
Derbys. Loom Shuttles. [10 Figs.) December 7, 1892.— 
This invention relates to shuttles for use in looms, and its object 
is to provide means whereby they may be easily threaded when in 
use. A groove isformed in the body of the shuttle, extending from 
the open part towards the tip, a second groove extending from the 
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first one, and passing obliquely over the shuttle and terminating at 
the delivery point. Within this slot is placed a wire which is bent 
and coiled to form two eyes, one of which is at the junction of the 
grooves, and the other at the delivery point. The threading is 
effected by laying a thread in the first groove and pulling it side- 
ways and down into the second slot, the thread being then passed 
into the two eyes. (Accepted October 11, 1893). 


19,041. W.J.Brewer,London. Lubricating Axl 
&c. [7 Figs.) October 24, 1892.—This invention ae 
casting the journal in a mould-having pointed studs c fixed in it 
80 as to leave numerous holes in and through the body of the 
journal bearing, and to a means of lubricating the axle or 
journal. The perforated casting is formed witha grease box, and 
supplied in the inner side witha ay er having lips, the plunger 
having a rod fixed to it passing through the cover of the 
grease box. The rod is graduated, and indicates when the 
lubricant is becoming exhausted, and affords means of com- 
pressing the lubricating material by a weight or spring which can 
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be removed when necessary. This bearing can be strengthened 
by being fitted into a jacket of metal, such as cast iron or steel, 
having holes communicating with those in the journal bearings. 
If the mould is internal, a round piece of metal of the same dia- 
meter as the axle or spindle for which the bearing is being cast, 
is used. The mould surrounding this has the studs projecting 
from its inner surface, the length of these studs giving the 
desired thickness to the bearings. If the mould is external, it 
will be in two paris, with the studs projecting round its outer 
circumference, the size of the bearing being regulated by the 
body of the mould, covers being provided to retain the metal in 
the moulds until it has cooled ready for removal. (Accepted 
October 4, 1893). 


23,825. H. Skewes, Camborne, Cornwall. Com- 
bined Moulding, Planing, and Sawing Machines. 
[5 Fiys.] December 24, 1892, This invention relates to a com- 
bined moulding, planing, and sawing machine, and consists of a 
framework F carrying a saw frame A, a planer bed C, a mould- 
ing bed D, and a number of shafts carrying a number of pulleys 
and wheels. In the sawing part of the maehine the vertical 
guides g are actuated by hand by means of a key handle. The 
mechanism, consisting of a shaft carrying pinions gearing with 
racks, is operated by the lever so as to depress a pulley 
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to tighten the wood on the feed rollers. The top of the saw- 
table B is provided with parallel guides, and the saw M turns in 
it, this table being raised or lowered by a screw dl actuated by 
ahandle d. The logs are shifted under the knives, instead of 
moving the knives upon the log, by thumb screws ¢ and parallel 
barsi. The planer bed C is raised or lowered by the two handles, 
bevel wheels, and screws. At the end of the planer spindle H, 
the moulding apparatus D is provided with a screw to receive the 
moulding blocks, which are tapped so as to be tightened as 
requircd. (Accepted October 11, 1893). 





UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand, 
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THE DEVELOPMENT OF SOUTH 
AFRICAN RAILWAYS. 
(Continued from page 599.) 

WE have shown ina previous article that the cost 
of construction in the Cape Colony for single lines 
has varied from a maximum of 15,3341. (Alicedale to 
Grahamstown) to a minimum of 59931. (Malmesbury 
line), the average cost between 8000/. and 90001. per 
mile, and that the average cost in Natal has been 


everything into consideration, it seems that future 
extensions and feeders should be built fora sum not 
exceeding 5000/. per mile, in all cases where neither 
large rivers nor important hills or mountains have 
to be dealt with, and in all four Government systems 
this will generally be the case in the future. 
The source of traffic on South African railways 
has so far been principally connected with the 
mineral wealth of the country. The vast majority 





of the passengers and goods transported have been 


11,153/., or very nearly the same amount (10,6491.) | so far directly or indirectly connected with the two 
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as that of lines belonging to the Cape eastern system 
(exclusive of the two junction lines), which re- 
semble them closely in character. In criticising 
the past cost it must be remembered that the 
ground covered by the lines has included a large 
proportion on all the systems of heavy work, both 
in surmounting intervening ranges of hills and 
mountains, as well as in crossing the larger rivers 
of South Africa (Orange, Vaal, &c.), so that future 
work need not be so heavy. The causes of the 
relatively heavier cost of these lines have been 
sufficiently pointed out in a previous article. The 
Karoo and Kalakari portions of the lines cost under 
60001. a mile (exclusive of rolling stock), and the 
portions most recently built even less. Taking 
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great mining centres in the interior (Kimberley and 
Johannesberg). Apart from the above, the only 
other important article of export affecting the rail- 
way traffic has been wool. The South African 
population, apart from mining, is chiefly engaged in 
pastoral and agricultural pursuits, and, therefore, 
not given to travelling, and relatively to the area 
of the country, even including the dusky elements 
thereof, is small. Their products and require- 
ments are also limited, so that in no respect would 
they contribute largely to railway traflic. 

The general progress of the South African 
colonies from 1854 to the present time has been, 
however, considerable, as will be seen from the 





Basutoland, Bechuanaland, and Zululand, as well 
as the central protectorates, are not included in this 
Table, as they have no railway interests at present, 
and their imports and exports are more or less 
included in those of the older colonies. The Table 
shows that progress has been on the whole con- 
tinued, though gradual, in both the South African 
colonies. The superiority of Natal, due to geogra- 
— position, as an outlet for the Transvaal, has 

een assisted by the relatively lower duties levied 
| on imports through that colony (51. to 101. per cent. 
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ad valorem), and the traffic on its railway system 
enhanced thereby. 
The profits derived from the traffic (omitting 























| Rate per Ton per 
| Mile up to 
Colony.) Class. Description. 
830 | 400 | Be- 
| Miles. | Miles,| yond. 
Cape ..| First | Fancy and manufactured) d. d. d. 
| stuff goods, furniture, 
&e. <a oe jy) as 6} 5* 
»» +-| Second} Manufactured articles, 
| colonial and foreign 
produce, &. .. -.| 0.21 | 0,23 | 0.20 
»  «-| Third | Raw materials, minerals, | 
} fruit for export, &. .. | 9.09 | 0.089: 0.086 
Natal ..| Third | (Substantially same as/ 
Cape first class) eof ot any distance 
» «+, Second Do. Do. 5. Do.t 
oo 6 o|  Fizat Do. Do. | 5 Do.t 








* With rebate of 15, 20, and 334 per cent. for Orange Free State 
and Transvaal traffic. 

+ Advantage has been taken of superior geographical position 
in framing this tariff (=Cape third class), but subject to rebate 





Table which we give on page 657, 


of 60 per cent, for through traffic. 
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questions of position and m ement) depend 
chiefly on, pol coe of tolls ; promo cost of fuel and | railways, and the eastern 
materials. The tolls on the South Afri 
railways are shown on the previous page. 
The cost of fuel and materials has 
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alluded to in the preceding section, but a few | adjacent to the main line through the Stormberg, 
more words on this vital question will be of |is worked on the open gallery system above railway 
interest. No coal belonging to the true coal’ level, and possesses seams 4 in., 6 in., and 16 in. 
measures is found in Cape Colony. The Stormberg| thick (= 26 in. of coal to 28in. of shale) in a 
and Tudwe beds belong to the Triassic formations, | 4 ft. 6 in. working. The consumption per train- 
and their products are by no means equivalent to| mile of this coal has varied from 68.32 Ib. to 
those of the Carboniferous. Great things were, |62.7lb., and the price from 17s. to 12s. per ton 
however, anticipated from the working of these|at the mine. In heating power about 1§ tons of 


| 








beds in reducing the locomotive expenses on Cape | this coal=1 ton of South Wales steam coal. The 
tem providing access | results obtained gee shea Peres uk os 4 
i lonial | to them was eagerly pushed forward to completion the above, both in thickness of seams t. 6 in.), 
“oo for this capeces parpenn, but the result has been, on | and in quality (1g tons Tudwe = 1 ton English), but 
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rendering the price much closer to that of imported 
coal, limited ite employment. For the last five 
years about 10 per cent. of the total value of 
coal consumed on the Cape railways has been 
colonial coal, and more would have certainly been 
used had more care in selecting and picking the 
colonial coal at the mines been exercised, as the 
price of imported coal, which has varied from 55s. 
to 25s. a ton at the various colonial ports, neces- 
sarily afforded it a considerable premium. Coal of 
a quality superior to that of either of the above 
fields is raised in the neighbourhood of Kroonstad, 
Viljoen’s Drift,* and Heilbron in the Orange Free 
State on the Vaal River extension, and this is 
now beginning to be largely used on the Cape 
— as a competitor with English and Natal 
coal. 

Natal has been also placed in a relatively superior 
sition to the Cape in respect to coal, its coal 
longing to the Carboniferous formation, and 
occurring in thicker seams of more uniform quality, 
and costing only 10s. at the pit’s mouth. Now 
that their railway system has attained the centre of 
their coalfield at Dundee, the output last year 
amounted to 150,000 tons, and 60,0001. worth was 
sold to steamers calling at Port Natal. The im- 
portance of this coalfield in respect to the carrying 
trade of the United Kingdom along the world’s 





* See ENGINEERING, page 580 ante, 
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great easterly trade route round the Cape cannot 
well be overestimated, and it will probably to a 
great extent once more incline the scale in favour 
of the somewhat discarded open-sea route against 
the favourite modern Suez Canal route. 

We will now consider the diagrams on pages 655 
and 656 illustrating the working of the South African 
colonial railways. Fig. 2 shows the relative and 
absolute rate of extension of the various systems. 
1881 to 1883 were years of comparative quiescence, 
as were also 1886 to 1888, chiefly due to the tempo- 
rary depression of the mining industries of the 
interior. The years of greatest constructive activity 
were 1878 to 1880, 1884, and 1891-2. Diagrams 
Figs. 3 and 4 show the passengers and tonnage 
carried. These fairly follow the same general 
features as the construction record (Diagram Fig. 2). 
It will be noticed, however, that during the first 
period of constructive quiescence (1881 to 1884) a 
first maximum in both claszes of traffic was reached 
with a total of over 3 million passengers and 
700,000 tons of goods. The succeeding minimum 
was reached at the end of 1886 with 23 millions of 
passengers and 440,000 tons of goods; since then 
progress in both branches of traffic has been pari 
passu with extension and on a parallel grade. At 
the end of 1892 the totals were about 5} millions for 
passengers and 14 millions for goods. 

Diagram Fig. 5 shows the train-miles run, and 
this also has been fairly parallel to the constructive 
development and the passenger and goods traffic 
expansion of the various systems. On the whole, 
however, it would have been more beneficial to the 
earnings had the fluctuations in the traffic been 
more closely followed in the working arrangements 
during the period of depression culminating in 
1886-7, as the train-mileage was proportionately in 
excess of what was strictly indispensable. Starting 
from a modest total of some 15,000 miles in 1873, 
the train-mileage reached a first maximum of 3} 
millions of miles in 1882-3, then receded in 1884-5 
to a minimum of 24 millions of miles, and advanced 
progressively to a total of nearly 8$ millions in 
1892. 


Diagrams Figs. 6, 7, and 8 show the receipts and 
the total and detail expenditure on the various 
systems. It is to be remarked that the goods receipts 
on the Cape Midland have been strictly parallel to 
the general total for all the four systems, which has 
been evenly and progressively expanding, with an 
insignificant maximum in 1882-83 and minimum 
in 1883-84, from a total of 60,000/. in 1873 to 
2,468,672/. in 1891. This proves that the rates 
have been subject to temporary adjustment to 
compensate for the falling-off in traffic, culminating 
in 1886-7, which produced no corresponding mini- 
mum in the receipts. The most even progressive 
expansion in the passenger earnings is noticeable on 
the Cape Western, and in goods on the Cape Mid- 
land, but in both respects the Natal system is only 
slightly inferior. The expenditure has been fairly 
parallel to the receipts throughout, and has been 
subject to relative reduction to further neutralise 
the effects of the depression of traffic which ensued 
between 1883 and 1888. 

Diagram Fig. 9, ‘‘ Earnings and Expenditure per 
Mile Open,” in its upper part shows the relative earn- 
ing capacity inherent in each system, due to (1) its 
particular position with reference to the sources of 
traffic, and (2) the effect of extensions. Inits lower 





part is shown the counterpart relative expending 
necessity of each system. It will be at once 
perceived that the inherent earning capacity of the 
Natal system is superior to either of the Cape 
systems, and though subject to precisely the same 
periods of depression, it has evinced more buoyancy 
than the others. The system approaching the 
closest to the average of the four is the Cape Mid- 
land ; while the worst in every respect, inherent 
earning capacity, buoyancy, benefit from extension, 
&c., has been the Cape Eastern. The expenditure 
has been, on the whole, fairly parallel to the earn- 
ings, the Cape Midland being again the nearest to 
the average, while the most extravagant in working 
have been the Cape Eastern and the Natal systems ; 
in the latter case the earnings being, however, on 
the whole the best, and in the former the worst of 
any system, and the causes of the extravagance in 
the one being due to the character of the line 
worked, and in the other to the inherent inferiority 
in earning capacity. The maximum earning per 
mile has been on the Natal system (2378. in 
1890), and the minimum on the Eastern (1886-87), 
of 345/. The maximum expenditure has also been 
on the Natal system (1883-84), of 17101. per mile, 
and the minimum on the Eastern (1888-89), of 
621. 10s. 

Diagram Fig. 10, ‘‘ Earnings and Expenditure per 
Train-Mile,” shows the same results, more especially 
from the point of view of management, and here 
a in both respects has been the Cape Mid- 
and. 

Diagram Fig. 11, ‘‘ Expenses per Cent. of Earn- 
ings.” —This shows the relative working economy of 
the various systems. The one which has been the 
most uniformly economical is the Cape Western, 
which has been worked from a maximum of 76.85 
per cent, in 1878 to a minimum of 55.3 per cent. in 
1888, its average having been about 65 per cent. 
The least economical has been the Cape Eastern, 
which has varied from a maximum of 175.03 per 
cent. in 1877 to a minimum of 75.9 per cent. in 
1889, its average being about 130 per cent., or 
double the Cape Western. The Cape Midland bids 
fair to be the most economical, as it alone has 
reached a minimum of 41.9 per cent. in 1888, and 
is likely to remain below 50 per cent. for the 
future. The extensions in the Natal system having 
now reached the coalfields, the economy of work- 
ing seems to have become equal to the Cape 
Western, notwithstanding its relative inferiority 
in gradients, curves, and length, and may even 
become lower, though in 1885 it touched a maxi- 
mum of 105.19 per cent., and only reached a mini- 
mum of 56.90 per cent. in 1889. .The present 
general average of the four systems is 65 per cent. 

Diagram Fig. 12, ‘‘ Capital Invested.”—The in- 
crease of capital invested on these lines is, as would 
be imagined, progressive, anda pretty accurate re- 
flection of the number of miles opened in each year. 

Diagram Fig. 13 shows the net earnings in per 
cent. of capital invested on the various systems, that 
is, their meritasinvestments. The capital invested 
in these systems was raised by Government loans, 
with interest ranging from a maximum of 5 per 
cent. (for small loans) to a minimum of 34 per 
ccnt., the average having been 4 per cent. all 
round. Bearing thisin mind, it appears that none 
of the systems began to pay interest on capital 
before 1886-88, and one (the Cape Eastern) has never 
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yet paid the interest on capital. The average 
interest on capital yielded by the Cape Western 
and Midland during the whole period of working 
has been 3} per cent., on the Cape Eastern 
one-third percent., and on the Natal system 2} per 
cent. The present average interest produced by 
the four systems is about 4} per cent. on the 
capital expenditure, or rather less than the rate at 
which the capital has been raised. 

The obvious deduction from this is that without 
direct Government intervention and the aid of the 
colonial credit and purse, the building of there 
South African Government railways must have 
been necessarily indefinite] tponed to a date 
long subsequent to that w un tee actually been 
sufficient to bring them so far on the way to com- 
pletion. 

(To be continued.) 





TURRET LATHES AT THE COLUMBIAN 
EXPOSITION. 

Tue turret lathe is very extensively used in the 
United States for the economical production of 
turned work, especially where a large number of 
articles of one kind is required, and has come to be 
considered a very necessary tool by all engineers 
who pride themselves on keeping their establish- 
ments up to the times, and on turning out work at 
the least possible cost. The rapidity with which 
pins can be made in what is called the ‘‘screw 
machine ” is simply marvellous, and English engi- 
neers will do well to carefully study these machines, 
and use them more than they do at the present 
time. 

Within the last few years another form of this 
machine has come into general favour, and it is 
such a radical departure, and has so much wider a 
range of uses, that it may well take first place in 
this description. It will do all the work that can 
be done on the old form of tool, and as well as this 
a great deal that is usually only considered possible 
on an engine lathe, and now we have a machine 
that will turn out work more economically than the 
ordinary lathe, even when only one piece of a kind 
is required. A bar ?in. in diameter and 24 in. 
long can be turned as true as in acentre-lathe with- 
out a centre being used at all. 

The machine referred to is made under the 
patents of Mr. James Hartness by the Jones and 
Lamson Machine Company, Springfield, Vermont. 
It is called a 2 by 24 flat turret lathe, and is shown 
in detail by the illustrations on pages 658 and 659. 
Fig. 1 is a front view of the machine, showing the 
tools in place ; Fig. 2a longitudinal section, showing 
the general construction of the head and automatic 
feed and clutch ; Fig. 3 a cross section, on lines z z 
(in Fig. 2); Figs. 4 and 5 top and bottom views 
of the turret; Fig. 6 a sectional view of the 
turret, showing the yy mechanism and 
feed stops in position; Fig. & a sectional view of 
the slide bed on line y y (Fig. 8); Fig. 9a cross- 
section on line x x (Fig. 2); and Fig. 7 a plan of 
the turret showing the numbered stop-bars in posi- 
tion. The principal dimensions of the machine are 
as follows: Spindle hole, 2} in. in diameter, with 
a working length of 24in. (hence the number of 
the machine, 2 by 24). Steel spindle, 3 in. in dia- 
meter, with front bearing 4 in. long and back 3 in., 
carrying a three-speed cone pulley, with steps 
respectively 104 in., 8} in., oe 7 in. in diameter 
for a 3$-in. belt ; the back gear is below the spindle, 
with a proportion of 4to1. The length of bed is 
6 ft. 8 in., and it carries a flat turret plate 16 in. in 
diameter by 2in. thick. The net weight of the 
machine is 2600 lb., with tools and countershaft 
3600 Ib. 

The headstock of the machine, shown in Fig. 2, 
is very much the same as that used in the ordinary 
engine lathe, being made somewhat stiffer, with 
cone and back gear proportions of less range, and 
equipped with automatic chuck and stock feed, 
consisting of feed rolls and gears for driving the 
same. The rolls are held against the bar by a 
spring pressure, and only revolve when the clutch 
is open. When it is closed the rolls act asa carrier 
for the bar, and since the roller feed revolves with 
the spindle, any shaped bar can be fed. It will 
take a bar the full size of the hole, and as the 
the power is taken from the machine, it works 
equally well with light or heavy bars. The back 

ear is thrown in and out of operation by a short 
a shown on the front of the head, and another 
lever operates the automatic and roller stock feed. 
A tooth clutch is employed to connect the large 
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gear to the spindle, and a friction clutch, the cone to 
the same. The operating lever is connected to the 
sliding sleeve of these clutches by a drum that 
yasses completely through the gear on the spindle. 

he back gear shaft is located beneath the spindle 
instead of at the back, as is the common practice ; 
it is not moved to and from the spindle, but is con- 
tinually in gear, and will revolve as long as the 
cone is in motion. The bearings of this head are 
made of phosphor bronze ; the end section of the 
rear spindle box and the cap are shown in section 
in Fig. 3. It will be noticed that the cap is held 
in place by two hollow posts driven tightly into the 
main casting. The cap bolts pass loosely through 
the posts, and hold the box down in its proper 
osition. The post being well fitted and rigidly 
held in the main casting secures the cap against 
thrusts in every direction, and makes the cap as 
firm as the main casting. 

The turret and its carriage, being of very dif- 
ferent form from that commonly used, are shown 
very completely by Figs. 2, 4, 5, 6, 7, 8, and 9. 
It will be noticed that the turret is held down 
against its carriage bya circular gib that takes bear- 
ing at its outer edge, the carriage in turn being 








gibbed to the outside of the bed. From its peculiar 
construction and mounting it will readily be seen 
that the cutting tools that are mounted on the 
turret are always within the gibbing, and can never 
depart a greater amount from true alignment than 
that allowed by the slight necessary looseness of 
the gibbing. To further secure perfection of con- 
trol, the index locking-pin of the turret is located 
close to its outer edge, directly under the working 








tool ; for this reason the side thrust of the work is 
never greater on the controlling surface than it is 
on the tool. The mechanism for withdrawing this 
pin is shown in Figs. 2 and 6; after it has been 
withdrawn it is held out of engagement with the 
turret by a latch shown by A in Fig. 9. This latch 
is removed from the lever by the point of screw B 
when the turret has moved a sufficient distance to 
bring the index bushing in the turret in alignment 
with the pins in the carriage saddle. By the use 
of this latch and screws for disengaging same, it 
will be readily seen that if we desire to have the 
turret pass one of the positions, all that is neces- 
sary is to withdraw the screw a suflicient distance 
to allow it to pass over the latch. One of these 
screws is provided for each position of the turret. 

The index pin is hardened, ground, and lapped, 
and is closely fitted to the hardened steel walking 
(Fig. 5), firmly driven into the saddle casting and 
finished in the same manner. The point of the 
index pin enters the steel bushing inserted in the 
under side of the turret. 

The turret carriage is provided with a power 
feed, the power being received from a worm mounted 
on a rod that lies along the front of the bed ; this 
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worm is thrown in and out of engagement with the 
wormwheel by the vertical lever shown on the 
face of the apron of the carriage. This feed may 
be thrown out automatically at any point for any 
position of the turret—in other words, a separate 
feed stop is provided for each tool on the turret. 
These feed stops (Figs. 2 and 7) consist of long 
flat bars which lie on the top of the bed. They 
are notched at one end to form a receptacle for 
the end of the six pawls located directly over the 
stop bars, each being provided with a finger that 
takes a bearing on the periphery of the turret. This 
outer edge of the turret is grooved at intervals in 
such a manner that one of these fingers only will 
permit its pawl to drag along the face of the stop 
bar, and enter the notch which arrests the motion 
of the pawl. The pawlsare all mounted on a 
single stud carried by the flat bar C, Fig. 6, 
having a slight longitudinal travel, and being con- 
nected to stud O in such a manner as to transmit 
a rotary motion to it. The end of the stud forms 
a knife-edge that holds the feed lever in a working 

ition ; the instant the stud is revolved the feed 
ever is released. 

The turret is caused to revolve by a rack bar 
which engages with a ratchet pinion. The rack 
bar carries a swinging cam that depresses the index- 
pin lever, as previously mentioned. When the 
carriage has nearly completed its travel away from 
the chuck, the motion of the rack bar is arrested 
by the stop g (Fig. 2) ; this causes the index-pin to 
be withdrawn, and as soon as this takes place the 
ratchet begins to turn the turret, the ratchet-pin 
on the turret being some distance from the ratchet 
tooth on the gear at the beginning of the travel of 
the rack bar. 

The bed rests on a framework consisting of 
a cabinet leg and drainage pan, and long and 
short legs at the outer end of the pan. The 
connection of the bed to this framework is 
such that any deflection or twisting of the frame 
by an uneven or unsteady foundation, cannot be 
communicated to the bed. This is obtained by a 





three-point bearing scheme, two points being at the 
sides of the bed, in the middle of the cabinet leg, 
the third at the back end of the bed. It is provided 
with two Vs on its upper surface ; on these Ys the 
shoes on which the carriage rides take bearing. 
It will be noticed that the carriage, instead of 
being fitted directly to the Ys, rides on steel shoes, 
making a much better wearing surface, and the 
front (that one which is nearest the driving 
mechanism) is the only one that effects the lateral 
position of the turret. The shoes on the back Y can 
thus be left loose laterally, and only serve as a rest 
to meet the vertical strains and carry the load of 
the carriage. A carriage is provided for screw dies, 
and mounted on a slide-bar, shown in Fig. 2. It 
swings in and out of working position, and offers 
little resistance to the travel of the die ; it is also 
— with a tool for pointing the end of the 
work. 

Theturning tools are animportant item in this class 
of machine, and have to be so designed that they can 
be given a great range of adjustment, and set in the 
shortest possible time, as in this machine a variety 
of work is done, and the tools altered to suit the 
work. They are adjustable for all diameters of 
2in. and under, and are provided with a cam for 
p waren | moving the tool into the’ work to any 

esired diameter, and also for withdrawing the 
tool. Each turner is provided also with an adjust- 
able back rest, so arranged that it may be made to 
precede or to follow the cutter ; it is adjustable to 
diameters for the range of the machine, and is held 
in position by a latch that may be quickly displaced 
to permit the withdrawal of the back rest. By the 
use of this latch and the lever that operates the 
cutting tool, it will be readily seen that the tool 
may be opened to pass over a large diameter in 
order to give it a position at a certain point on the 
bar to turn a smaller diameter. The importance 
of this feature cannot be overestimated, for it is 
that which enables a cut to be begun on a long 
slender piece of work at a point near the chuck. 
By commencing at this point a true cut may be 
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started that will travel toward the end of the 
work. As soon as the cutting tool has produced a 
sufficient surface to give the back rest a suitable 
bearing, it is slipped in place. After the latch is 
placed back of the work, firmly holding it in posi- 
tion, the machine is ready to turn to its full length 
capacity. ‘The lever on the cutting tool is also used 
for withdrawing the tool after a cut has been started 
towards the chuck for the purpose of preventing 
the tool marking the work in running off. The 
turret lathe of the old type has only a short work- 
ing length, because it is necessary in using turret 
tools to begin at the outer end of the work. For 
this reason true work cannot be produced where 
the diameter is small compared with the length, 
for it is necessary to have the work rigidly held 
against the action of the tool when the cut is 
started, otherwise a tool will spring the work out 
of truth and the finished bar will not be straight. 

The accuracy with which small work can be 
turned is entirely due to the tying of the tool and 
the rest together, and the starting of the work close 
to the chuck. The accuracy of the product of this 
method is attested by the fact that users of this 
machine are turning running shafts that re- 
quire true work. All the parts of this lathe itself 
that come within the capacity of the machine are 
made by the manufacturers on a regular machine of 
this kind. An oil pump for supplying a continuous 
stream of oil is fixed to the machine, and the general 
design and workmanship are up to the usual first- 
rate work done by makers of high-class machine 
tools in the United States. 








HISTORICAL ELECTRICAL 

APPARATUS AT THE WORLD'S FAIR. 

Iris a natural feeling to wish to see men who 
have attained eminence in any of the various walks 
of life; and, for the students of science, there is 
little doubt that the discoverer, the successful 
investigator, the authoritative writer, have special 
fascination. Many of the casual visitors at the 
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Royal Institution ‘‘ Friday evenings,” at the 
meetings of the Physical Society, the Civil or 
Electrical Engineers, are often quite as curious 
about whom as about what they are to see ; and we 
know that scores of men attended the sessions of 
the Electrical Congress, recently held at Chicago, 
chiefly to see such leaders of scientific thought as 
Helmholtz, Mascart, Rowland, Preece, Ayrton, 
H spitallier, Nik la Tesla, Elihu Thomson, &c. 

Next to meeting those, whose names are iden- 
tified with the progress of science, one likes to see 
the tools with which they worked, the apparatus 
with which they succeeded in inducing Nature to 
disclose to them some of her secrets. Surely the 
sight of Torricelli’s tube, of Galileo’s telescope, or 
an element of Volta’s ‘ pile,” would awaken some 
enthusiasm even in the most professedly phleg- 
matic. 

This thought was often in our mind as we went 
on our daily stroll through the buildings of the 
World’s Fair. While admiring the triumphs of 
invention and the achievements of mechanical 
skill, we often sought, with eager eye, for some 
of the handiwork of the masters of our own craft. 
Nor was our quest wholly unrewarded, for, with 
patience and diligence, we succeeded in finding a 
number of objects specially dear to the student of 
physical science. 

As is well known, some of the earliest work in 
electrostatic induction was done by Professor 
Joseph Henry in 1832 and the following years. 
For fourteen years he held the chair of Natural 
Philosophy in Princeton College, New Jersey ; and 
when, in 1846, he accepted the secretaryship of the 
Smithsonian Institution, Washington, with appro- 
priate feeling and characteristic generosity he 
donated his apparatus to the laboratory of the New 
Jersey college he was leaving. Knowing the value 
of this bequest, the faculty of Princeton were well 
advised when they decided upon making it the 
nucleus of the extensive exhibit which they were 
sending to the World’s Fair. There, in the Liberal 
Arts Building, we had the advantage of finding (1) 
the ribbon spirals from which Henry obtained a 
numerous progeny of induced currents of various 
orders ; (2) the L:yden jar with which he discovered 
the oscillatory character of condenser discharges ; 
and (3) the Galvanic magnet from which, inde- 
pendently of our own Faraday, he elicited the first 
electro-magnetic spark. 

It was indeed a pleasure to see and a privilege to 
handle these and other pieces of home-made ap- 
paratus with which so many and such pregnant dis- 
coveries were made, It thus happened that while 
some of the leading electricians of Europe and 
America, assembled in the Hall of Columbus, 
Chicago, were deciding finally to call the unit of 
self-induction the henry, scores of humble students 
were seeking out the Princeton exhibit to honour 
Henry’s genius. 

In another building—-the Electrical—we were 
fortunate enough to discover a most interesting and 
valuable relic of Henry’s illustrious contemporary, 
Samuel B. Morse, the code-giver of electric tele- 
graphy. It was protected from the touch of the 
profanum vulgus by a glass case, and jealously 
guarded by a fine marble bust of the great inventor 
himself. In the large wooden model we soon 
recognised the original of the ubiquitous ‘‘ Morse 
receiver.” Though made of common deal, it was 
the concrete solution which the American ‘‘ Pro- 
fessor” offered in 1836 of tie problem of rapid and 
accurate telegraphy. More than fifty years have 
gone by, and still the Morse continues to be the 
recipient of our despatches. Doubtless it is this 
long-lived utility and success that the descendants 
of Professor Morse wished to emphasise by placing 
a small and elegant every-day receiver side & side 
with its roughly-made vote Ss 

A few paces from this telegraphic group we 
found a nebie bust of Cyrus W. Field, looking sig- 
nificantly—we would say comp:acently—at a tiny 
piece of the cable of 1858 ; and well he might, for 
that little fragment speaks no less eloquently than 
the chiselled marble of his energy and perseverance, 
which so largely contributed to the final success 
of ocean telegraphy. His first Atlantic venture 
deservedly holds the position of honour amidst 
its numerous lineal descendants here represented, 
viz., the Direct United States Cable, the Anglo- 


American, the Jay Gould, the Mackay-Bennett, 
the French Atlantic, and several others made in 
the busy workshops of Messrs. Siemens Brothers. 
In a gallery of this same building we found a 
small collection of apparatus that obviously be- 





longed to the historical class. It was profusely 
decorated with black velvet hangings, each streamer 
being relieved by a long flash of most angular 
lightning traced in broad silvery braid. The group 
was further ornamented with busts of those 
energetic pioneers, Samuel von Sémmering, Philip 
Reis, and the indefatigable Werner von Siemens, 
whilst Karl Gauss and Wilhelm Weber looked 
smilingly down from their artistic medallions. It 
was evident that we were in Germany, and that 
we had before us a few of the sclid products of the 
fertile German mind. 

Yes; there we found the self-same magneto- 
electric telegraph made and worked by Gauss and 
Weber at Géttingen in 1833, and also the first 
machine built in Germany involving the dynamo- 
electric principle—viz., the exalting of the in- 
finitesimal residual ‘‘ field” to an intense degree 
by the mutual action of the field-magnets and the 
rotating armature. It is not a little curious to 
note that the discovery of this fundamental prin- 
ciple should have occurred to three investigators 
almost at the same time in 1866—viz., Cromwell 
Varley, Dr. Werner von Siemens, and Sir Charles 
Wheatstone, and also that each should have con- 
structed for himself a dynamo embodying it. The 
electrician is now as well off as his brother 
astronomer or mathematician, for in this triple 
event he has a parallel for the independent dis- 
covery of Neptune by Adams and Leverrier, and 
the simultaneous origination of the Calculus by 
Newton and Leibnitz. 

Of no small interest, although it has been so often 
exhibited, was the collection of our own Postal 
Telegraph Department. It was naturally assigned to 
the Electricity Building, where it was well displayed 
in the middle aisle. It was, indeed, fortunate that 
this collection was sent to Chicago, for it was the 
only thing in the British section of the Electrical 
Building worthy of notice. Though surrounded by 
humming motors, revolving lighthouse lenses, and 
many attractive applications of the alternating 
current, it effectively differentiated itself, and con- 
stantly drew its groups of active inspectors. On 
that long table, it is not too much to say, there lay 
an abridged history of English telegraphy. Needle 
instruments multiple and single, resistance coils, 
relays, universal switches, glass and porcelain in- 
sulators, and a great variety of other appliances 
testified to the vigorous way in which English 
inventors and men of science grappled with the 
difficulties that successively arose in telegraphic 
communication. Wheatstone’s famous instrument 
of 1837 was conspicuous by its large lozenge-shaped 
dial-plate and its five magnetic needles. It was 
interesting to turn from this telegraph, which 
required five distinct lines, to Delany’s multiplex 
transmitter, which allows six messages to be 
sent on one line at the same time.* Great as is 
this achievement of the New York electrician, 
we seem not to be fully satisfied, for we find people 
eagerly seeking to abolish even this single line 
itself, hoping to discover a means of sending our 
messages through free space on the crest of fleet 
electric waves. Some future International Exhibi- 
tion will, doubtless, have among its special attrac- 
tions the electric-radiation apparatus with which an 
Edison or a Tesla will have solved this tempting 
problem of contemporary telegraphy. In the mean- 
time, we must learn to be content with our quadru- 
plex Delanies, aided as they will soon be by telauto- 
graphic Grays.+ While musing over the possible 
complete disappearance of our multitudinous air- 
lines, we took increased interest in examining the 
2-ft. specimen shown of the earliest of our English 
lines, viz., that laid down in 1837 between London 
and Camden Town by Cooke and Wheatstone. 
The copper wire was inserted bare in a deep groove 
made in a piece of wood, and then buried in the 
ground. The circuit was completely metallic, the 
earth not being used for ‘‘ the return.” As has been 
remarked, Wheatstone and Cooke had to invent 
not only their instruments, but the very line itself. 

One of the vicissitudes to which telegraph poles 
are exposed was very aptly illustrated. It appears 
that there are various explanations current of the 
musical note emitted by these long poles. Thecom- 
mon wayfarer notices it, and, without any super- 
fluous reflection, feels quite sure that it is due to the 
messages chasing one another along the wire ; the 





* This fine instrument was introduced into our Postal 
Tel ph Service in 1884 by Mr, W. H. Preece, F. 
the distinguished Engincer-in-Chief of the General 
Office, London. 

+ See Enornegrine, October 27, 1893, 
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more thoughtful pedestrian, on the other hand, 
looks upon it as a case of vibrations, the taut wire 
quivering in the wind, and the wooden post 
responding sympathetically. But some members 
of the feathered race entertain quite a different 
opinion. They seem to be persuaded that the 
shrill sound comes from an insect housed within 
the wood; and forthwith they proceed to the 
attack in order to get at the savoury morsel. The 
woodpecker is notorious for these depredations ; 
he does not cease nibbling until he has pecked his 
way to the very core, and discovered that his whirr- 
ing insect is still as faraway from his sharp horny 
beak as ever. But the mischief is then done; the 
pole is weakened, and at the first blast will snap in 
two. This episode in the life of our telegraph 
timber is illustrated bya stout piece of larch, with 
one of these deluded birds wasting its energy in com- 
pleting a deep conical perforation. The illustration 
is decidedly happy and realistic. 

Resting up against this post is a frame which 
contains a printed notice that appeared to us of no 
inconsiderable interest. It sets forth, in the style 
of the day, the capabilities of the telegraph work- 
ing between Paddington and Slough, soliciting at 
the same time the support of the public for an 
enterprise as important as novel. It reads thus: 


UNDER THE PaTRONAGE OF HER MaJrsty 
AND H.R.H. Prince ALBERT. 
GALVANIC AND MAGNETIC 
ELECTRIC TELEGRAPH, 
GreaT WESTERN RaILway. 

The Public are respectfully informed that this interest- 
ing and most extraordinary apparatus, by which upwards 
of fifty signals can be transmitted to a distance of 280,000 
miles in one minute, may be seen in operation daily (Sun- 
day excepted) from 9 till 8 at the 

TELEGRAPH Orrick, PADDINGTON, 
AND TELEGRAPH CoTTacE, SLouGH. 
Admission, 1s, 

Despatches instantaneously sent to and fro with the 
most confiding secrecy. Post horses and conveyances of 
every description may be ordered by the electric telegraph 
to be in readiness on the arrival of a train at either Pad- 
dington or Slough Station. 

he terms for sending a despatch ordering post horses, 
&c., only one shilling. 

N.B.—Messengers in constant attendance, so that com- 
munications received - 3 telegraph would be forwarded, if 
required, to any part of London, Windsor, Eton, &c 

Tuomas Horne, 
Licensee. 


This rare document shows that, in those early 
days of the electric telegraph, an operator could 
attain a speed of fifty signals per minute, a per- 
formance not a little creditable when we consider 
the novelty of the work, the complexity of the 
code, and the imperfection of the instruments 
themselves, To-day it is not uncommon for tele- 
graphists to send out of our principal stations mes- 
sages at the rate of 500 or 600 words per minute. 
Great as is this feat, we have no assurance, how- 
ever, that it is final; it may be greatly surpassed 
in the expected wireless system of the future. 

We may here observe that the unwary readers 
of the Paddington notice would be likely to 
infer that the electric current travelled along to 
Slough—a distance of 20 miles—at the rate 
of 280,000 miles per minute. This, however, 
was not quite the information intended to be 
conveyed by its framers. The minute had reference 
to the signals, and as fifty of them could be 
despatched in that brief period, the average was 
nearly one per second. s all the signals travelled 
with equal speed, one second would be the time 
occupied by the current in flashing over the stated 
distance of 280,000 miles. This extraordinary 
number was the value deduced by Wheatstone 
from the famous experiments which he made in 
1834 at King’s College, London, with Leyden jars 
and a small rotating mirror. We know to-day that 
Wheatstone’s number is excessive, for the speed 
with which an electric disturbance is propagated 
through free space is the same as the velocity of 
light—viz., 186,000 miles per second. In air-lines, 
and especially in submarine cables, this speed is 
considerably reduced by their resistance and im- 
pedance. 

Submarine telegraphy we found illustrated by 
specimens of a few of the early cables placed side 
by side with some of the many nerve-threads that 
ag every day with the intelligence of two worlds. 

irst among these is the gutta-percha-covered wire 
laid in 1850 by the enterprising Mr. Brett between 
Dover and Calais. It was the first conductor ever 
submerged ; and, being insufficiently protected 
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against the friction of the rocks, it survived only a 
day—just long enough, however, to save the con- 
cession. The piece shown at Chicago is 1 ft. in 
length, and is inclosed in a glass tube for the sake 
of protection. It was picked up in 1875, after 
lying ingloriously at the bottom of the Channel 
for a quarter of a century. 

The first Atlantic cable (1858) finds fitting repre- 
sentation in this collection. True, it is not served 
with the best insulating compound, nor protected 
with the most effective sheathing, but for all that 
it is the cable primeval, its seven-wire core — 
conveyed the first congratulations from the Ol 
World to the New. Its life was short, but bril- 
liantly useful. Its first lispings were greeted on 
August 5, and its last words heard on September 4. 
On the same table on which this fragment lies, and 
close to it, is the instrument which, most probably, 
was the cause of its premature death. is grim- 
looking apparatus is an induction coil of unusualcon- 
struction. In 1858 it was thought that an ordinary 
battery would be unable to force its current through 
the long conductor lying on the ocean floor between 
Valencia and St. John’s, Newfoundland. Accord- 
ingly, a soft-iron cylinder, about 4 in. in diameter 
and 3 ft. in length, was procured, and round it was 
wrapped a numbar of turns of thin, well-insulated 
copper wire. This constituted the ‘‘ secondary” 
coil ; the ‘‘ primary” consisted of a few convolu- 
tions of thick wire wound over the secondary. By 
this arrangement, a converter was formed which, 
in the opinion of the times, was necessary to exalt 
the battery electromotive force so as to enable it 
to overcome the impedance of the submerged cable. 
In this case, practice was in advance of theory ; and 
the repeated application of the high-pressure 
currents probably perforated the slender dielectric, 
and destroyed the great and expensive achievement 
of Sir Charles Bright, Mr. Whitehouse, and Cyrus 
W. Field. 

Besides the apparatus to which we have briefly 
referred, our Postal Telegraph collection contains 
such other historical instruments as Bain’s electro- 
chemical telegraph, Varley’s globular lightning- 
protector of 1861, a small Peltier electrometer for 
estimating the potential at any point in the air, 
Wheatstone’s resistance coils of 1838, and Edwin 
Clarke’s block-signalling apparatus. 

In additon to these older forms, the Department 
shows some of the typical instruments used in 
every-day service, such as sounders, fast-speed 
repeaters, quadruplex transmitters, condensers, 
pneumatic-tube signalling instruments, telephonic 
switchboards, &c. 

Nothing has been omitted to make the collection 
worthy of the subject and creditable to the Depart- 
ment. 





LITERATURE. 


Public Health Problems. By Joun F. J. Sykes, B.Sc., 
M.B. London: Walter Scott, Limited. [Price 3s, 6d.] 

WE have in the volume before us the result of 
an attempt to bring to a focus some of the essential 
points connected with the spread of disease, and 
with the preservation of the health of the com- 
munity at large, as viewed by a public officer of 
health. It is thus a volume of very considerable 
interest to the engineer, notwithstanding the fact 
that it is written from an almost exclusively medical 
standpoint, whilst to those who have the responsi- 
bility of the administration of the law relating to 
public health the book will be simply invaluable. 

It is, indeed, much to be regretted that instruction 
in these matters is so greatly needed, particularly 
in rural districts, where sanitation is still largely in 
the hands of the local weli-to-do grocer or draper, 
men of the best intention, but, nevertheless, neither 
competent to decide upon the grave matters con- 
nected with hygiene, nor to appoint the proper 
officers to do the necessary work. These latter are 
too often much underpaid and overworked, and 
although their precise duties are not the burden of 
the book under review, yet its study must lead to 
a better appreciation of them. 

Public health, as the author points out, requires 
the consensus of the opinions of all, before the best 
means to secure it can be successfully adopted, and 
hence is largely dependent upon the state of educa- 
tion. The exact condition of the public health 
itself is difficult to estimate, for it is mainly 
measured by negatives, such as a low rate of mor- 
tality, and, although statistics are kept of the health 
of the men in the Army and Navy, yet such positive 











information cannot possibly be obtained as regards 
civilians. The author lays further stress also upon 
a fact that amateur politicians would do well to 
recognise more—the fact that ‘‘State remedies 
cannot be applied in advance of public opinion, 
and this is slow to move.” But in discussing the 
remedies for the morbid social conditions set up by 
an abnormal concentration of the population in 
large towns, he, himself, seems inclined to fall into 
the very error of narrow views he would save others 
from, and puts forward the opinions of a rather 
advanced section of the medical profession as the 
only ones worthy of respect, all others in opposition 
being viewed as simply due to the inertia of igno- 
rance. Of course this may be true, but, only to 
take the cases quoted by the author, many educated 
people have serious objections to the practice of 
cremation caused by the state of public knowledge 
alone, and the indiscriminate muzzling of dogs did 
not meet with universal approval from even the 
medical profession. Remedies for any abnormal 
condition involve details which often prove trouble- 
some to carry out, and many excellent social designs 
have fallen to the ground owing to some detail of 
this kind being involved in them. The restraint, 
too, upon the individual for the general good, is a 
matter of public policy, and where such a question 
of policy can be solved in several ways, then that 
solution which will interfere the least with the 
liberty and conscience of the subject will be the one 
to command the readiest support ; in any case mere 
departmental convenience should sink into a 
secondary place whenever public morals are con- 
cerned, on even efficiency from a medical point of 
view cannot be allowed the first place in such cases. 

The book displays admirable method. Itis divided 
into several distinct parts, and these again into 
chapters, but each chapter leads well up to the 
next. Naturally, since public health i very 
largely to do with the prevention of disease, and 
with the average of the separate states of individuals, 
it is most appropriate to first consider the factors of 
life common to all individuals. Amongst these 
factors, the influence of heredity has the first place, 
and is very ably dealt with. In the course of the 
chapter the well-being of the nation is clearly 
shown to be ultimately dependent upon the adoption 
of good habits by individuals. Education can 
assist very greatly in this, but in reading the book 
one much regrets that the moral element in in- 
dividuals is so much ignored. The teaching that 
“The first requisite of life is to be a good animal, 
and to be a nation of good animals is the first con- 
dition of national prosperity,” is admittedly good 
as far as it goes, but surely can be pushed too far. 
All, however, will agree with the author that if 
there is one subject that should be compulsory in 
all schools without exception, it is the science and 
art of living in accordance with the rules of health. 
The influence of the home, however, must in the 
great majority of cases far outweigh any school 
teaching, and is the cause of the great difficulty of 
effecting much good in this respect amongst the 
masses. 

The surroundings of the individual form the next 
object of attention, and physical, chemical, and 
biological influences are successively dealt with. 
The author rightly treats them separately, for they 
widely differ in the mode of their action, though 
each involves the operation of the other two. The 
chapter upon physical influences is “a, by 
some very instructive tables and charts, by means 
of which many facts, already well known, are made 
to appeal with fresh force to the mind. Incidentally, 
to show the effect of cold upon the young, the 
author refers to the different ratio of area to con- 
tents exhibited by models whose dimensions differ, 
and is betrayed into a little error ; nevertheless, he 
calls attention to facts often overlooked. 

Ventilation is dealt with under the heading of 
‘*Chemical Influences,” and here the author gives 
a good many useful figures. He holds to the ex- 
cellent rule, that each adult should have 1000 
cubic feet of air space, and that the air should be 
renewed three times every hour, but at the same 
time points out that the word ‘‘ overcrowding” 
has little meaning if the rate of renewal of the air 
is ignored, for the air in a sailor’s narrow ‘‘ bunk ” 
in a ship at sea may be, and often is, preferable to 
that in a fair-sized bedroom, although the former 
may only give 72 cubic feet of space, and the latter 
1000, for each occupant. The serious results 
brought about by fogs are well exhibited by the 
graphic meteorological records of the winter 
1879-80, presumably for London, where the mor- 





tality curve reached a maximum double its normal 
value immediately after the periods of densest fog. 

The third class of influences to which the in- 
dividual is subject are those of a biological nature, 
and a short chapter is devoted to the consideration 
of them, a detailed discussion under various aspects 
of the question being continued more or less 
—— the greater part of the remainder of the 

ook. 

The chapteis dealing with the communicability of 
disease are full of interest, although they form, in 
places, somewhat heavy reading. Ample reference 
will be here found to the latest research, and care- 
fully tabulated details are given of the manner in 
which each of the more important diseases is dis- 
seminated, as well as maps of the regions subject 
to certain epidemics. ‘the author in a most in- 
teresting manner further enlarges upon this branch 
of the subject under the heading ‘‘ Modifications,” 
and in this manner reviews the memorable work of 
Pasteur upon anthrax and similar diseases. The 
review would, indeed, still bear much further elabora- 
tion, but unfortunately medical science is not com- 
petent yet to give us very definite quantitative in- 
formation upon the question of the virulence of 
any disease ; still, there can be no reasonable 
doubt that epidemics do, from some cause, vary 
very much in their intensity at different times, and 
the resulting death rate is but a rough measure of 
the modification. 

Having traced the modes of communication of 
disease, the author proceeds to consider the defen- 
sive measures that have been taken against them. 
The first public course adopted was that of quaran- 
tine, and the many modifications of the system are 
very graphically described, from the revolting pest- 
house to the most elaborate refinement of French 
practice. It is also clearly shown that the great 
scourges of the human race—cholera, yellow fever, 
and plague—have been steadily fought, and that 
the primary importance of local sanitation, rather 
than quarantine, has gradually been more and 
more recognised, and in this way the compulsory 
notification of disease has become a necessity. The 
author discusses the somewhat delicate question at 
considerable length, and, it must be recognised, with 
great ability and wide range of thought. In this, as 
in other topics of the same kind, so many problems 
have to be studied together, with moral, physical, 
and legal considerations in connection with each, 
that it is no wonder different opinions should often 
exist. In this country it has been for some time 
compulsory to notify most of the known diseases ; 
nevertheless, the author carries conviction that our 
practice is still deficient. The isolation, in a 
suitable manner, of the infectious sick is mani- 
festly one of the objects of compulsory notifica- 
tion, and it is not at all reassuring to read how 
many weaknesses exist in our present system. 
Much has still to be done before the provision of 
suitable hospitals at a distance from other human 
habitations is completed, and often there is neces- 
sity in making a hospital of the patient’s own house, 
and providing proper shelter for the other members 
of his household elsewhere, and so isolating them 
for a time. 

The equipment of hospitals is briefly considered, 
only the important points being noted. Much of 
the chapter refers to the excellent practice of the 
Metropolitan Asylums Board, and the author goes 
so far as to give us a plan of London showing the 
system of telephone lines and ambulance service 
for use in that district. In connection with the 
question of isolation, the author instances the case 
of Leicester, where smallpox has been successfully 
kept down by the enforcement of immediate notifi- 
cation and isolation of the disease, and the disin- 
fection of all surroundings. The persons who have 
come into contact with the disease are, in that city, 
either vaccinated or else detained under observa- 
tion until the expiration of the incubation period of 
the malady. He gives his own and orthodox view 
of vaccination elsewhere in the book. The author 
is able to give us a description of a disinfection 
plant, with many notes collected from actual prac- 
tice, besides a 1¢swmd of the more or less exact re- 
searches that have been made as to the efficiency of 
hot air, steam, or of chemical agencies for use in 
disinfection. The utter fallacy of much of what 
is known by that name is manifest ; indeed, it seems 
advisable to burn all infected articles that can be 
burnt, and, after ‘‘ disinfecting’ the remainder, to 
treat them with the greatest caution. 

The extension of protective methods to diseases 
other than smallpox is evidently gaining good 
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TEN-WHEELED PASSENGER LOCOMOTIVE: WORLD'S COLUMBIAN EXPOSITION. 
THE CANADIAN PACIFIC RAILWAY COMPANY, MONTREAL. 
(For Description, see Page 664.) 


CONSTRUCTED BY 





ground, though success has been more marked in 
the treatment of animals than in man. Animal 
diseases are not recognised by the public to the 
extent that their seriousness demands, and the 
difficulty of deciding what meat is dangerous for 
food is often great. Much depends upon the 
thoroughness of the cooking, and the danger to the 
public is greatest when the food is consumed with- 
out cooking, as is too often the case with milk. On 
reading what the author has to tell us upon the 
subject, we again become painfully conscious of the 
extent to which we are dependent upon the co- 
operation, with the inspectors, of more or less 
interested dealers, and of the desirability of ex- 
tending the power of the former in the public 
interest. 

The fourth part of the book deals with the con- 
ditions of life peculiar to towns, with the essentials 
connected with healthy dwelling-rooms, and with 
healthy houses. All the larger questions of sanita- 
tion are purposely avoided, and the remarks them- 
selves are to a great extent confined to the condi- 
tions of life of the industrial classes, consequently 
there is only asmall amount of matter of direct 
engineering interest. The extended use of concrete 
under houses advocated by the author, though 
expensive, is a practice much to be desired, but it 
would be well in future editions to wage war against 
the use of the only partially dry timber in houses 
that is responsible for so very much indirect 
mischief. A number of details are given of the 
etceteras belonging to houses, and there are some 
capital remarks upon house planning and draining. 

We must congratulate the writer on having been 
able to bring together so much matter of import- 
ance and interest to the whole community in such 
a handy form. The style is necessarily very con- 
densed, but technicalities have to a great extent 
been avoided. A few, however, remain, and it 
would be an improvement to expunge them for the 
benefit of the general reader, whose hands such an 
important book as this is should reach. 





Polarisation Rotatoire, Réflexion et Réfraction Vitreuses, 
Reflexion Métallique. Par G. FousserEau (Maitre de 
Conférences } la Faculté des Sciences de Paris). Paris : 
Georges Carré. 

The volume of M. Foussereau, consisting of a col- 

lection of lectures delivered at the Sorbonne in 

Paris, is designed more particularly as a text-book 

for candidates to the ‘‘ agrégation,” that is, the ad- 

mission to the teaching staff of the universities and 
higher schools. Accordingly the aim of the author 
has been to prepare a thoroughly efficient and up- 
to-date treatise on polarisation which may serve 
as an introduction to the special works on the 
various branches of the subject. More than one- 
third of the book, which contains 343 pages, is 
occupied with the discussion under various sub- 
divisions of simple rotary polarisation, and the 
remaining part of the book is taken up in almost 
equal proportions with the questions of magnetic 





fraction, and metallic reflection. Little previous 
acquaintance with other branches of optics is 
assumed, and the mathematical apparatus used 
has been made as elementary as possible, the 
calculus being seldom resorted to, and then only 
in easy applications. We must congratulate M. 
Foussereau on having combined that sort of 
thoroughness for which the Germans have in general 
the best reputation, with all the lucidity of expres- 
pression and argument of the French. The book, 
however, contains nothing absolutely new, though 
the results of late researches by Gouy, Lord Ray- 
leigh, Wiener, and others, are embodied. As an 
example of detail, there is a considerable section of 
a chapter on elliptic reflection devoted to the con- 
sideration of the influence of the purity of the sur- 
faces : ‘‘Investigators were too little concerned, in 
the experiments of which we have just spoken, 
with the research of a reflecting surface not soiled 
from the surrounding atmosphere, and of which the 
physical condition was the same as that of the 
underlying layers. That precaution we shall see to 
have been necessary. 

‘*M. Drude was the first who was able to show, in 
1889, the influence of the alteration of the surface 
upon the nature of the phenomena. If we take a 
crystal of rock salt, and observe immediately the 
light reflected upon the surface of cleavage, the 
observation confirms the ideas of Fresnel —the 
ellipticity is insensible. After a little time the 
om Nit appears, and increases up to a certain 
imit. 

‘Lord Rayleigh has quiterecently extended these 
results to the case of liquids, and has demonstrated 
that the formulz of Fresnel are verified if a new 
and perfectly clean surface be taken, whereas one 
is brought back to the conclusions of Jamin if 
there be deposited on the surface of the water a 
layer of grease, of which the thickness is less than 
zp millimetre. That thickness it is which pre- 
vents the gyration of camphor. .. .” 

An idea of the style of the book may be gained 
by a brief quotation from the chapter on metallic 
reflection in reference to some recent experiments 
by M. Otto Wiener on interference of incident and 
reflected rays: ‘‘ An incident ray and a reflected 
ray which corresponds to it present 4 difference of 
phase equal to the route traversed augmented by 
the retardation due to the reflection. If is the 
length of the wave near the reflecting surface, z the 
distance of the point considered from the surface, i 
the angle of incidence, a the retardation due to re- 
flection, the difference of phase of the incident ray 
and the reflected ray is 

22 
cos i" 

‘¢ Suppose, then, the light polarised in the first 
azimuth. The component vibrations are parallel. 
The maxima of intensity will occur at distances 
from the reflecting surface defined by the relation 


a+ 22 —2n 





rotary polarisation, vitreous reflection and re- 


Ncost 2 


The minima will be given by the relation 


2z _2n+1 
ah Be ae 

‘Tf the light is polarised in the second azimuth, 
the vibrations to be composed form an angle equal 
to2i. The intensity of the resultant vibration is 
equal to 

1 + d? + 2c cos 2 i cos (« #235 ): 
d cos ¢ 

‘“‘The maxima and minima are determined as 
before. In the last case, however, they may dis- 
appear. This occurs when the incidence is such 
that the last term is 0, or 


Cos 2%=0, 
or 
i= 45°, 

‘*Tf now we know a, the preceding formule will 
give us the distance of the first maximum or the 
first minimum from the reflecting surface. Take 
the simplest case—that of glass. For light polarised 
in the first azimuth, 

a=T, 
the reilecting surface is a minimum. 
‘* Tf the light is polarised in the second azimuth, 
a=0, 
and consequently a maximum on the surface for 
incidences more feeble than the principal incidence. 
For larger incidences the reflecting surface is a 
minimum. 

‘*M. Otto Wiener has given the name ‘stationary 
waves’ to the maxima and minima which we have 
just defined. He has experimentally verified the 
results just obtained. That verification is of great 
interest, for the reason that the theories of Newman 
and MacCullagh, supposing the vibration is 
situated in the plane of the wave, lead us to assign 
to the maxima the place which we have obtained 
for the minima, and inversely. These experiments, 
then, should settle the question of the orientation 
of the vibration with respect to the plane of polari- 
sation. 

‘* It is difficult to demonstrate these interferences, 
because the successive planes which contain tho 
maxima of intensity are at distances equal at 
greatest to half the length of the wave. M. Wiener 
produces the reflection upon a mirror of silver, and 
places near the surface a very thin film of photo- 
graphic collodion. It is placed obliquely to the 
surface, and consequently to the planes of maxima 
and minima, but the angle which it forms with 
them is so small that the intersections with two 
successive planes are at an appreciable distance. 
If the system so arranged be illuminated by the 
electric light, the photographic film receives an 
impression. The maxima of light are represented 
by the black fringes, perfectly clear and dist‘nct, 
when the negative is developed.” 

The chapter is concluded with a brief but in- 
teresting reference to the experiments of M. Lipp- 





mann in adapting the interference of rays direct 
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and reflected to solving a standard problem—the 
photographic reproduction of colours, 

Altogether the book is well arranged, clear in 
explanations, and within its scope comprehensive 
and workmanlike, 
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LOCOMOTIVE AT THE WORLD'S 
COLUMBIAN EXPOSITION. 

Tue Canadian Pacific Railway sent to the World’s 
Columbian Exposition a very handsome vestibule train 
drawn by the Coatiative which we illustrate on pages 
662 and 663. It runs on six coupled wheels 5 ft. 9 in. 
in diameter, and a four-wheeled truck. The cylinders 
are 19 in. in diameter by 24 in. stroke, and stand 
7 ft. 2in. apart, centre to centre. The driving wheel 
base is 13 ft. 3 in. and the rigid wheel base 6 ft. 9 in,, 
the leading pair of driving wheels being flangeless to 
render the passage of curves more easy. The truck 
wheel base is 5 ft. 3 in., and the total wheel base 
22 ft. 10in. The boiler is of large size, the heating 
surface being—-in the tubes, 1300.9 square feet; in 
the firebox, 144.4 square feet ; or total, 1445.3 square 
feet. The weight in working order is 125,000 lb. 

This engine was designed and built under the 
direction of the late Mr. D. Preston, mechanical 
superintendent of the Canadian Pacific Railway Com- 
pany. It will be seen that the firebox is over the 
rear axle, and between the frames. The forward end 
of the grate is sloping, and the dump grate is at the 
back end. The water leg is 3in. wide at the sides 
and back, and 34 in. in front. We give other parti- 
culars in tabular form : 


Principal Dimensions of Canadian Pacific 
Locomotive No, 625, 

Cylinders and Motion : 
Diameter by stroke... ss 
Distance apart of centres ... xe 
Steam ports ... - ne . 18in. by 1}} in. 
Exhaust ports oe Ss 18 in. by 34 in. 
Diameter of piston-rod __... ae 3} in. 
Length of connecting-rod ... ee 9 ft. 4 in, 
Journal of connecting-rod, length 


19 in. by 24 in. 
7 ft. 2 in. 


by diameter a 53} in. by 4} in. 
Valves... ies si ... Delancey balance 
Valve travel ... as ie ee 64 in. 
oe - peste hp he se gin. 
Throw of eccentrics... ee me 54 in. 
Wheels and Frames : 
Driving wheels, in number sas 6 
na diameter over 
tyres... ois ‘sh as ae, 5 ft. 9 in. 
Diiving wheel tyres, width by 
thickness .. ‘s = .. 5dhin. by 3 in. 
Driving wheel tyres (bald), width 
by thickness bs ae .. 6in, by 3in. 
Driving axle journals, diameter 
by length ... apt 8 in. by 83 in. 
Truck wheels, number ne : 4 
- diameter ... Ny. 30 in. 
> type... .. Krupp wrought- 


iron disc. 
Truck tyres, width by thickness... 5 in. by 2} in, 
»» axle journals, diameter by 


length oe : 5 in. by 8 in. 
ri Lateral motion 
Type of truck ...) Controlled by side 
\ springs. 
Fixed wheel base 6 ft. 9 in, 
Driving ,, 13 ft. 3 in. 
Truck - = ae 5 ft. 3 in. 
Total es of engine : 22 ft. 10 in, 
‘i RS of engine and 
tender 48 ft. 4} in. 


Thickness of frames a me 3? in. 
4ft. 3in. 
4 ft. 53 in. 


Width over frames ... 
Width between tyres 





Centre of cylinder to centre o 


driving axle a ae Ae 13 ft. 4 in. 
Boiler : 
Pressure per square inch ... ee 180 Ib. 
Length of barrel... : ‘ 12 ft. 6} in. 
Diameter of outside... : 4 ft. 10 in. 
Thickness of plates ... ae ye ve in. 
tubeplates... sab 4in 
mA firebox shell sides ... rs in. 
9 ue back ... ys in. 
ra firebox top as yx In 
cs >» inside crown # in. 
He »» inside sides 
and back ... a ~ ft - 10. 
Length of inside firebox ... ie 8 ft. 77, in. 
Inside firebox width at bottom ... 2 ft. ll in. 
” ” top 4 ft.6 in. 
“ total depth ... 5 ft. 11} in. 
Outside firebox length ais in 9 ft. 4 in. 

.c » . Width at bottom... 3 ft. 64in. 
Number of tubes... oa 155 
External diameter of tubes a 24 in. 
Description of tubes a .. “Serve” ribbed 

patent 
Length between tubeplates 12 ft. 104 in. 
Heating surface of tu as ... 1300.9 sq. ft. 
a. oe firebox... .. 144.4 8q. ft. 
a ee total Ef ... 1445.3 eq. ft. 
Grate area... cs ca ... 25.39 9q. ft. 
Weight in working order on truck 27,000 lb, 
= “s drivers 98,000 Ib. 
be ‘ total 125,000 Ib. 
Tender : ; 
Capacity water ny : ... 8000 imp. gals. 

a coal... See te ae 10 tons 
Weight empty sve Ss : 38,000 Ib. 
Tender frame sie ee a Oak 

pa trucks “as Wrought iron 

x wheels ... Krupp wrought- 
iron disc 40 in. 

= tyres ... ... Siemens-Martin steel 








THE JULL CENTRIFUGAL SNOW EXCA- 
VATOR AT THE WORLD’S COLUMBIAN 
EXPOSITION. 

FortTUNATELY we know but little of ‘‘snow 

blockades” in England. Occasionally a train gets 

detained for a few hours, and the passengers suffer 
from cold and want of food, but the case is excep- 
tional, and is soon forgotten. In some parts of the 

States vast sums have to be spent each winter in re- 

moving snow, and still larger sums are lost by the delay 

of traffic. Some branch lines frankly accept the 
situation, and close for the season when the snow- 
storms commence. Of course the main lines cannot 
act so philosophically, and have to clear their tracks 
whatever the cost. For this purpose several appliances, 
other than the ordinary snow ploughs, have been de- 
vised to cut a way through drift by steam power. One 
of the most successful of these is the Jull centrifugal 

snow excavator, illustrated on page 666. This is a 

very powerful appliance, capable of cutting its way 

through drifts of any depth, provided they do not tower 

over its upper edge. It is pushed forward by a 

locomotive, or in some cases bytwo. The edges of the 

case cut their way into the drift, directing a column of 
snow into the interior. In this there revolves a cone, re- 
sembling a gigantic auger. This does not revolve axially 
in the track, but somewhat across it, the point of the 
cone being at the left-hand bottom corner of the 
casing, with the base directed towards the opposite 
diagonal corner (Fig. 4). This is seen more clearly by 
reference to an illustration published on page 244 of 
our forty-eighth volume. Upon the cone are curved 
helical vanes of gradually increasing width. These 

s the snow backwards and outwards, imparting to 
it a very high velocity, by which it is finally ejected 
through openings in the roof of the casing, either to 
right or left, as required. 

The cone is rotated through bevel gearing by a pair 
of engines (Figs. 2 to 4), having cylinders (Figs. 5 and 
6) 18 in. in diameter by 24 in. stroke. These engines, 
with the 800 horse-power boiler which supplies them 
with steam, are contained in a covered car, running on 
two twelve-wheeled trucks. They run at 320 revolu- 
tions per minute when at full speed. The total weight 
is 55 tons. 

The following account of a trip made by the first of 
these machines is interesting : 

‘*The first machine ever built by the company was 
delivered to the Union Pacific Railway for its Kansas 
Division, but after the violent snowstorms upon its 
O.R. and N. Division, the excavator was ordered west, 
to open the blockade upon that division, the rotary 
ploughs of the company having proved inadequate 
to the purpose. The Jull excavator encountered the 
first snow just west of Granger, Wyoming, on January 
16, 1890, From Granger, Wyoming, to Huntington, 
Oregon, a distance of 541 miles, hard drifted snow was 
encountered, varying in depth from 4 ft. to 5ft. This 
proved no obstacle to the rapid progress of the exca- 
vator, From Huntington to Baker City, Oregon, a 
distance of 38 miles, heavy, hard drifts of snow were 
encountered, wpm = 6 ft. in depth. These were 
passed through steadily at the rate of about eight miles 


an hour. The excavator reached Baker City, Oregon, 
on the morning of January 18, 1890. At this point 
six trains had been imprisoned by the snow for a 
period of nine days. The blockade between Baker 
City and La Grande, a distance of 62 miles, had proved 
to be absolutely impregnable. The Jull excavator 
began its attack upon this hitherto impregnable 
blockade of snow at Baker City, Oregon, at noon of 
January 18.. Numerous drifts of hard snow, varying 
in depth from 6 ft. to 12 ft., and in length from a 
quarter to a half-mile, were encountered. The exca- 
vator cleared these without difficulty. At Telocaset, 
Oregon, distant 43 miles from Baker City, operations 
were delayed for twelve hours by two derailed loco- 
motives, which had been inaccessible, until the exca- 
vator ploughed away the drifts which hemmed them 
in, The heaviest drifts which were encountered lay 
between Telocaset snd Union, a distance of about six 
miles, At some points between these stations the 
snow was 8 ft. deep on one track and 25 ft. deep on 
the other, and so hard that it would support men 
without any appreciable effect upon the surtace of the 
snow. This was steadily cleared without serious 
trouble. The snow shed just east of Union was packed 
nearly full of snow. This shed was cleared by our 
excavator by knocking off from the side of the shed 
occasional boards, so as to afford an opening through 
which the snow could be thrown. At Union, Oregon, 
two more trains were snowed in, which were released. 
From Union to La Grande, a distance of thirteen 
miles, many long drifts of deep hard snow were cleared 
by the excavator. It reached La Grande at 4.30 
o’clock in the afternoon of January 20, having con- 
sumed 52} hours of time, including the twelve hours’ 
delay on account of derailed locomotives, in raising 
this memorable snow blockade, unparalleled in the 
history of railroads. At La Grande two trains had 
been detained for several days, unable to proceed 
eastward from that point, which were released by the 
excavator.” 

This description shows very forcibly the difficulties 
that railway managers have to contend with in 
America, and the powerful instrument for clearing 
snow drifts which has been put into their hands by 
the Jull Manufacturing Company, of 189, Montague- 
street, Brooklyn, U.S.A. 





TRIPLE-EXPANSION ENGINES FOR 
TURKISH GUNBOATS. 

WE illustrate on the two-page plate accompanying 
this issue, and on page 670, a set of triple-expansion 
engines which have special interest, for not only have 
they been constructed in Turkey—in the Naval Arsenal 
at Constantinople—but they were designed by a 
Turkish engineer, Colonel Ahmed. They were con- 
structed for gunboats for the Turkish Navy, and de- 
signed to develop 400 indicated horse-power when 
working at a speed of 140 revolutions per minute. 
The engines, which have open framing, admitting of a 
supervision of all parts, as will be seen from the draw- 
ings, are of the ordinary triple-expansion inverted 
three-crank type, although the cylinders are not 
placed in the usual sequence, the high-pressure being 
placed in the centre, between the intermediate and 
low-pressure cylinders, The diameters of the cylinders 
are 13} in., 20? in., and 31} in. respectively, with a 
piston stroke of 2lin. Owing to the fore-and-aft 
space in the engine-room being limited, Joy’s valve 
gear has been adopted. There are two valves for the 
low-pressure cylinder, constructed from the same 
patterns as that for the high-pressure cylinder (Fig. 3). 
All the clearance spaces have been reduced to the 
minimum, and the passages have been arranged as 
direct as possible. The areas of the steam and exhaust 
ports are as follows : 


Steam. Exhaust, 
Sq. In. Sq. In. 
High-pressure cylinder 11.32 11.52 
Intermediate pressure 
cylinder a “a 13.75 20.48 
Low-pressure cylinder... 25 44.64 


The cut-off of the high-pressure cylinder is fixed at 
.55 per cent. of the stroke; of the intermediate 
cylinder, .60 per cent.; and of the low-pressure 
cylinder, .76 percent. The diameter of the piston- 
rod, which is of iron, is 24 in, over thread, and 3 in. at 
the stuffing-box. The connecting-rod is 42in. long, 
the area of guide-block surface being 59.125 square 
inches. The crankshaft is 6in. in diameter, with 
64 in. by 7 in. long crankpins, while the length of the 
bearings is 10} in. The condenser is placed, as usual, 
at the back of the engines. The tubes are of 3-in, 
external diameter and 7 ft. long between plates. They 
are packed with screwed glands. The total cooling 
surface is 694 square feet. The air and circulating 
pumps are worked from the crossheads of the inter- 
mediate and low pressure engines respectively. The 
circulating pump (Figs. 1, 3, and 6) is double-acting, 
with a cylinder 11 in. in diameter by 6in. stroke, the 
area through the valves being 26 square inches. The 





air-pump, which is single-acting, has a cylinder 123 in, 
in diameter by 6 in. stroke, the area through valves 
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being 22.758 square inches. The diameter of the dis- 
. charge pipeis 4} in. 

Steam is supplied from a double-ended cylindrical 
boiler with two furnaces at each end. The external 
diameter of the boiler is 9 ft. 43 in., and the length 
13 ft. 10hio. The furnaces are 33 in. in diameter, 
outside measurement, and the length of the grate is 
4 ft. 6 in., the total heating surface being 49.58 square 
feet. There are in all 347 tubes, all of brass, the ex- 
ternal diameter being 23 in. and the length 4 ft. 9 in. 
The ratio of the heating surface of the tubes to the grate 
area is 22.44, and the ratio of grate area to the sec- 
tional area of the tubes 4.64. The feed pump has a 
cylinder 3} in. in diameter by 6 in. stroke, and 
there is a similar pump for bilge duty, but any or 
both might be used for either purpose. 

The screw propeller, which has three blades, is7 ft. 
in diameter, the pitch being 9 ft. Gin. The projected 
area of all the blades is 12.6 square feet, and the de- 
veloped area 16 square feet. 





THE LATE MR. JOHN BAILEY DENTON. 

Tue death of Mr. Bailey Denton, which took place 
on the 19th ult. at Orchard Court, Stevenage, removes 
from our midst an eminent civil engineer, who had 
occupied a prominent position in the country for very 
many years. He commenced life as a pupil of Lord 
Dacre’s agent at Barton, and though he soon turned to 
civil engineering, yet his early connection with agricul. 
ture and the management of estates gave a bias to his 
life. Like all the engineers who commenced life in 
the early part of the century, he was engaged for a 
time on railway work, being associated with the late 
Mr. Brassey and Mr. Locke in the construction 
of the Great Northern, the London and South- 
Western, the Midland, the Oxford and Cambridge, 
and the Hitchin and Royston Railways. But in 1842 
he opened a new outlet for his energies by commencing 
an agitation to enable owners of settled estates to 
drain and improve their properties by means of money 
raised by mortgage, and to charge the land with the 
cost of such permanent improvements. This quickly 
bore fruit in an Act of Parliament, and under its pro- 
visions Mr. Denton was occupied, more or less, all his 
life. Large numbers of landowners raised money, 
amounting in the aggregate to several millions ster- 
ling, to be spent on the improvement of their estates, 
and not a few sought the advice and assistance of the 
subject of this memoir in carrying out their plans. 

Another subject which Mr. Denton made peculiarly 
his own was the purification of sewage by its applica- 
tion to land At a period when the subject was but 
little understood, he advanced views which have since 
stood the test of time, and he was consulted, not only 
at home, but also on the continents of Europe and 
America, He also took great interest in water storage 
and supply, and in the sewage of towns, his book on 
sanitation being a standard work. He also wrote 
‘*Storage of Water,” ‘‘ Village Sanitary Economy,” 
“‘The Progress of Land Drainage in Great Britain,’ 
‘¢The Farm Homesteads of England,” &c. 

Mr. Denton, who was the senior partner of the firm 
that bears his name in Palace-chambers, Westminster, 
was for more than fifty years a member of the Institu- 
tion of Civil Engineers, of the Sanitary Institute from 
its commencement, and of many other societies. He 
was an honorary member of the Royal Agricultural 
Societies of Italy, Norway, Sweden, and Hanover, and 
a Chevalier of the Mérite Agricole of France. His 
funeral was attended by a large number of the county 
families of Hertfordshire, and by Messrs. Critchett 
and Grantham, representing the Institution of Civil 
Engineers. 


> 





THE DEVELOPMENT OF THE 
PULSOMETER. 

TuE pulsometer is the direct descendant of the first 
machine in which steam was made to do the work 
formerly accomplished almost entirely by the labour 
of menandanimals. Whatthe Marquis of Worcester 
really effected in this direction will probably remain 
for ever uncertain; the first authenticated instance 
of any practical use of the force which has transformed 
the world, is to be found in the records of Thomas 
Savery’s life and work. His ‘‘engine for raising 
water by fire” was not only the first steam 
pump, but also the first steam engine, yet it wasa 

ulsometer to all intents and purposes, and it cannot 

ut be regarded as strange that this notable invention 
should have remained unheeded for over a century and 
a half, unimproved, save in some details by Desagu- 
liers. It was, of course, the higher steam economy of 
the engines of Newcomen and Watt, and the enor- 
mously larger capacity made possible by the introduc- 
tion of the piston, which eclipsed the Savery engine, 
and relegated it to the limbo of lantern wheels and 
wooden water pipes, and but for American enterprise 
it might have remained there still. But though an 
advance was made on the other side of the water in 
the direction of compactness and automatic action, the 
machine—the ‘‘ magic pump” as it was called—as it 





arrived in England was little better than a toy, wanting 
in all the mechanical perfections needful to success. 
It went a-begging all round the market, as no one 
would look at an apparatus which involved such un- 
scientific conditions. A happy inspiration, however, 
induced one of its present owners to take up the inven- 
tion, and eighteen years of success have demonstrated 
the wisdom of the decision. The initial discourage- 
ments were very great, the casting of the body of the 
pump involving difficulties, by reason of its complexity 
and the risks caused by unequal contraction, which 
few foundries would care to grapple with. These, 
however, were overcome, and the pulsometer has taken 
a place for itself as characteristic as the centrifugal 
pump. The comparative want of economy in the 
original machine was compensated by the advantages 
of extreme compactness and durability, and, in spite 
of all its faults, thousands of users have still an affec- 
tion for it. But it did not reach the final stage of its 
development for a long time, and possibly has not 
yet done so; a great increase in its steam economy 
has been made, until at last the reproach of its former 
wastefulness can no longer be brought against it, and 
it compares in efficiency with direct-acting steam 
pumps, without the loss of any of its independent and 
valuable characteristics. 

A reference to the discussion which took place on 
October 26 at the meeting of the Institution of 
Mechanical Engineers will show that, in experi- 
ments made on a number of pumps on the South-West 
Railways of Russia, Mr. A. Borodin found the foot- 
pounds of work done in raising water, for each pound 
of steam used, by various forms of direct-acting 
steam pumps of similar horse-power to the pulsometer 
experimented on, to vary from 10,760 to 16,830. A 
‘*Grel” pulsometer has been recently tested in this 
country by Professor T. Hudson Beare under far from 
favourable conditions, and gave 13,420 foot-pounds. 
We congratulate the makers upon a result which Pro- 
fessor Kennedy and others remarked they should 
never have expected. 

That our readers may understand the means by 
which the latest success has been arrived at, we 
append a description of the cut-off gear : 

In this new arrangement, the steam, instead of 
being allowed to follow the water the entire length 
of the stroke, is now cut off at about half-stroke, and 
the remainder of the stroke is performed by the ex- 
pansion of the fluid. The means by which this is 
effected are shown in the annexed view. In place of 
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the ordinary upper valve there is 2 modified ball valve 
A, and above this there is fitted a cut-off valve B ; these 
valves A and B correspond with the main and cut-off 
valves used in a Meyer’s expansion gear. The valve 
B is so constructed that its lower portion forms a 

iston working in the cylinder C, the piston and valve 
Seine actuated by the differences in pressure within 
and without the cylinder C; this latter is connected 
with the steam and pump chambers by means of suit- 
able holes D, D. The action of the arrangement is as 
follows: Steam being turned on, the differences of pres- 
sure are such that the valve B is opened and the steam 
will flow through past the distributing valve A into one 
of the chambers, partly driving out the water; when 
about half of the water in the chamber has been dis- 
charged, the pressure in the chamber C will be sufli- 
cient to lift the valve B and close the steam opening, 
keeping it closed until the distributing valve A has 
moved over to this side, thus allowing the remainder 
of the stroke to be finished by the expansion of the 
steam shut in the chamber. This action continues 
automatically, the cut-off valve B admitting and 
cutting off steam only to the chamber left open by the 
distributing valve. It will be evident that this 
arrangement entirely precludes the possibility of live 
steam blowing straight into the rising main at the end 
of each stroke, as occurs in some badly designed 
vacuum pumps. 


SES a PRR NEE a HE 


See 


EXPLOSION OF A GAS CYLINDER AT 
BRADFORD. 

THE coroner’s inquiry into the fatal explosion of an 
oxygen cylinder at Bradford station on November 10 
was completed on November 15. The evidence went to 
show that a boy named John William Fuller was sent 
with two cylinders of gas to meet a train at Bradford 
station. On arriving there he took one cylinder on his 
shoulder, and dragging the other with him, proceeded 
down the subway leading to the station. He then dropped 
the cylinder from his shoulder to the ground, on which 
it exploded, killing the unfortunate lad, The principal 
evidence was as follows : 

_Henry Dalby, 32, Kimberley-street, Bradford, opti- 
cian’s assistant, said he was in the service of Messrs. 
Riley Brothers. Last Wednesday week, about twenty 
minutes to six o’clock in the afternoon, he ordered the 
deceased to take two cylinders to the Exchange station 
in time for the 6.7 p.m. train for Queensbury. One 
cylinder was painted red and the other black. The one 
painted red was charged with coal gas, and the black one 
was charged with oxygen. The cylinders were filled at 
Manchester by the Manchester Oxygen Company. The 
oxygen cylinder had only come in the same morning. He 
could not say when the other came. The cylinder con- 
taining oxygen belonged to Messrs. Riley Brothers. He 
was not certain as to the ownership of the coal-gas 
cylinder. He gauged both the cylinders about four 
o'clock the same afternoon. He found that each cylinder 
contained 120 atmospheres, which was a safe gauge. He 
had knocked these cylinders about for years and had never 
had any accident with them. He had been accustomed 
to carry them by rail as personal luggage. Each cylinder 
weighed about 25 lb., and cost about 38. 

John Goodman, professor of engineering at the Yorkshire 
College, said that on the previous Saturday, in company 
with Mr. Morley and Mr. Ellis, he inspected the fourteen 
pieces of metal in the possession of Superintendent Paul, 
and also the sound coal-gas cylinder. Every piece was 
carefully examined. The fractures in every part were 
crystalline—coarsely crystalline in the portions of the 
bottom and top of the cylinder, but of finer grain in the 
centre. There was a peculiar fracture near the top of 
the cylinder, which was different in shape from any other 
fracture. This might or might not have been due to a 
flaw in the material. The point was a doubtful one, and 
Opinions might differ. The fractured pieces showed bulg- 
ing, which might have been done in the accident. The 
thickness of the metal varied very much over the cylinder. 
It was impossible to avoid some little variation in making 
such cylinders, but he certainly thought the variation 
much greater than it ought to have been. Ina well- 
made — the variations would not be so great. 

The Coroner: Would not the varying thickness of the 
metal be a source of weakness ?—Witness: Yes and no, 
If the thinnest portion was sufficient to bear the pressure, 
the variation of the thickness would be no weakness, but 
Otherwise it would be. The risk of bulging, Mr. 
Goodman went on to say, would certainly be greatest 
where the metal was thinnest. He took away to Leeds 
two pieces of the broken cylinder, which he first had photo- 
graphed. The pieces were then cut up into test pieces 
and subjected to a series of experiments. A sound cy- 
linder, supplied by Messrs. Riley as a duplicate, was also 
handed to him, and this he caused to be cut into pieces, 
and found it as variable in thickness as the one which 
was broken. These pieces were also subjected to experi- 
ment, and the witness handed in a detailed report of the 
character of the tests inflicted and the results obtained. 
Steel ought not to be used of a greater tensile strength 
than 32 tons per square inch. The steel of the cylinder in 
question was very high indeed in tensilestrength. Insome 
cases it was over 50 tons per square inch. This in itself 
was not harmful, but it was always considered that 
steel of very high tensile strength was very brittle, and 
therefore unsuitable for internal pressure, especially when, 
as in the case of an oxygen cylinder, it was likely to be 
subject to much knocking about. The steel actually 
used was, in his opinion, unsuitable for the purpose. 
The maximum thickness of the body of the dupli- 
cate cylinder was found to be .242 in., and the minimum 
was .164in. In the cylinder which burst he found that 
the pieces varied from .172in. to .205in. in thickness, 
though he might, perhaps, find a thicker piece on exami- 
nation. 

The Coroner: You have heard the evidence that this 
cylinder fell from the shoulder of the deceased on to the 
concrete floor. Does that explain its bursting ?— Yes; 
after looking at the figures of my experiments, which 
show how very hard and brittle the material is. Although 
the tensile strength is very great, it has very little 
ductility. If the material used were good material, there 
ought not to be the slightest danger of an explosion from 
such a fall on to the floor. This morning, before coming 
here, I took one of the cylinders which we are constantly 
using at the Yorkshire College, and dropped it 22 ft. 6 in. 
on to a cast-iron block. There was no explosion, and the 
cylinder received only a small dent. 

In reply to further questions, witness said that the 
cylinder of which he had just spoken was charged with 
oxygen at the time, and it was charged by the same firm 
—the Manchester on | -y Company—which filled the 
cylinder that burst. But it was a cylinder of different 
make to that which burst. He then took a cylinder 
similar to the one he dropped that morning and cut it up, 
and found that the thickness was—maximum .232 in., 
and minimum .178in. A third cylinder was burst by 
hydraulic pressure, the bursting taking place at between 
59 cwt. and 60 cwt. per square inch. These experiments 
confirmed his opinion that the material used in the cy- 
linder, which burst and killed the deceased, was im- 





proper. The annealing of steel reduced the tensile 
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strength somewhat, but increased its ductility and made 
it more capable of stretching without breaking. The 
annealing process was indispensable, and no cylinder 
ought to be sent out until it had been thoroughly an- 
nealed. With regard to tests, he believed that cylinders 
ought to be tested to a considerably greater extent than 
the working pressure, but he believed that it should not 
be as much as double the he enyes | pressure, as it was 
possible to permanently injure a cylinder in the testing. 
The Coroner: Your opinion is that the cause of the 
bursting in this case was the defective material of which 
the cylinder was composed ?—Witness: Yes ; but I would 
hardly say ‘‘defective” material; it was unsuitable 
material, and if it had been annealed the chances of acci- 
dent would have been very much less.— Witness went on 
to say that he did not think it could be said that there 
was any danger attending the use of a properly constructed 
and annealed cylinder. There were probably some hun- 
dreds of thousands of these cylinders in circulation in the 
country, and this was the very first accident which had 
a as from the breaking of an oxygen cylinder or 
e, 








In reply to Mr. Morgan, witness said there would be 
no outward appearance to indicate that the cylinder in 
question was of unsuitable material and had not been 
annealed, for the cylinder had been painted. At the 
Yorkshire College the cylinders used were not subjected 
to any test whatever, the makers being trusted. e had 
himself never cut up and tested a cylinder before this 
accident. His predecessor, however, had on one occasion 
cut up a cylinder and made tests, of which witness had 
the result. There was a mark on the valve of the 
cylinder which burst and killed the deceased, indicating 
that it had been tested to 14 tons per square inch. He 
declined to commit himself to any opinion as to whether 
this test was sufficient for a working pressure of 1800 lb. 

Mr. Goodman, resuming, mentioned that he had known 
several instances where such cylinders had been dropped 
without exploding, and he produced a ere of a 
cylinder which was damaged when delivered, and which 
had a very deep dent, evidently from a blow, but the 
cylinder had not blown up. 

Herbert William Morley, a member of the firm of 
Messrs, Cole, Marchent, and Morley, engineers, of Brad- 
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ford, said that, acting under the instructions of the 
Coroner, he took = in the inspection made by Mr. 
Goodman and Mr. Ellis. His report, which was read at 
length, agreed in its main findings and opinions with the 
evidence of Mr. Goodman. 

After the Coroner had summed up, the jury found a 
verdict that the deceased met his death from the acci- 
dental bursting of a cylinder made of unsuitable metal, 
and they strongly recommended that in future these 
cylinders, when sent out, should be protected, either by 
cases or otherwise. 





Beaian Briquetres.—The exports of briquettes from 
Belgium in the first nine months of this year were 
370,906 tons, as compared with 253,640 tons in the corre- 
sponding period of 1892, and 261,563 tons in the corre- 
sponding period of 1891. It will be seen that the exports 
have considerably increased this year. The deliveries to 
France are steadily advancing; larger quantities have: 
oT forwarded to Switzerland, Germany, and Eng- 
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BALL BEARINGS FOR THRUST BLOCKS. 
To THE Epitor oF ENGINEERING. 

Sir,—It is perhaps proper for me to state that the forms 
of grooves for the balls of thrust bearings, with the 
method of constructing them, shown in the communica- 
tion of Mr. C. H. Wingtield in your issue of September 29, 
were devised by me during an investigation of the 
causes of friction in ball bearings, the query having 
arisen as to why lubrication of such bearings was neces- 
sary. 

It is, of course, quite evident that if the points of con- 
tact between the balls and the groove are of sensible 
area, then there must be friction between ball and groove, 
the maximum amount of this friction probably occurring 
in the case of grooves made semicircular in form to fit or 
nearly fit the balls. It is also clear that with grooves in 
thrust bearings made with straight angular sides and with 
the angles of sides equal, measured from the centre line of 
shaft, there must be friction, because the outer side of 
the groove has a greater lineal velocity than the inner 
side, yes comes in contact with the ball at a point, or 
rather at a zone, rotating at the same speed as that zone 
which comes into contact with the inner side of the 
groove, which has a lower linear velocity. The plan 
referred to overcomes this difficulty, whether it be the 
best possible arrangement or not. 

Mr. Baxter D. Whitney, of Winchendon, Mass., who, 
it seems, independently devised this form of groove about 
a year before it occurred to me, found that at high 
speeds the relatively flat outer angle gave the balls a 
strong tendency to fly out of the groove by centrifugal 
force ; so much so, that in one case (of a vertical shaft) it 
became necessary to weight the shaft in order to keep 
the balls within the groove. Mr. John J. Grant, of 
Fitchburg, Mass., who has had considerable experience 
with ball bearings, favours perfectly flat, radial, hard- 
ened and ground surfaces for the balls to run upon in 
thrust bearings, and, where there are two or more rings 
or series of balls, he separates them by thin rings of steel 
which are not fastened to either surface. Experience 
shows this to work well, and it is a construction which is 
relatively low in cost. It seems almost needless to say 
that ball bearings, like other bearings, must be pro- 
portioned to the work they have to do, and as yet there 
is hardly enough experience with them to settle their 
proportions in all classes of service. Certain it is, how- 
ever, that very little analogy can be drawn between the 
bearings of a bicycle, which are not thrust bearings, and 
perform very light service, and thrust bearings of pro- 
peller shafts, which must do very heavy duty. 


Frep. J. MILLER. 
203, Broadway, New York. 





THE LOSS OF H.M.S. ‘‘ VICTORIA.” 
To THE Eprror or ENGINEERING. 

S1e,—A correct understanding of the causes of the 
Victoria’s foundering is so essential for the safety of our 
present battleships of somewhat similar type, and as 
a guide for future designs, that I shall feel glad if you 
can find space in ENGINEERING for the following remarks 
to assist in elucidating the truth. In dealing with the 
subject, I do not propose here to express any opinion on 
the Admiralty Minute of October 28, apportioning 
credit or blame to the officers and others whose conduct 
may have been in question. I will confine myself to the 
more important Admiralty Minute of October 30, cover- 
ing the report of Mr. W. H. White, Assistant Controller, 
merely first observing that the members of the Victoria 
court-martial, in declaring themselves incompetent to 
express an opinion as to the causes of the capsizing of the 
Victoria, were, I think, too modest, and did themselves 
injustice. If our highly-trained officers are really not 
competent to express an opinion thereon, it is quite time 
to substitute such subjects as mensuration of solids and 
calculation of moments of stability and trim for Latin 
in the naval curriculum. Naval officers who, for want of 
a little knowledge of scientific and mechanical pursuits, 
are obliged to have a blind faith in Admiralty experts, 
are an anachronism in these days. 

As the matter now rests, a valuable ship and many 
lives have been lost; a full report of the department 
responsible for the ship’s design and construction has 
been made ; and this report (although entirely ex parte) 
appears to be accepted by the press and the public as 
incontrovertible truth, and quite satisfactory. Is not 
this general acceptance of the Admiralty Minute rather 
premature? and do we not require something more than 
fresh regulations about watertight doors— regulations 
that will probably affect ventilation, and will be very 
difficult of observance? 

Turning to Mr. White’s, on the whole, admirable and 
instructive raport, the principal point to which I desire 
to draw attention is the statement in paragraphs num- 
bered 1 and 2 that the “loss of buoyancy” owing to 
flooded compartments forward amounted to about 1000 
tons below the protective deck, and te legs than 110 tons 


in compartments above the protectie deck (up to the. 


original water line). Upon this statement the Admiralty 
Minute, in paragraph 12, categoricaliy affirms it to be 
proved *‘ that the loss of the ship was not due to injuries 
sustained above the protective deck.” Without for a 
moment questioning Mr. White’s figures, I contend that 
the 110 tons in compartments by no means represent the 
total loss of buoyancy above the protective deck. The 
real reserve of buoyancy forward of the turret (if the me 
had not been injured above the protective deck) woul 

have been the total space between the protective and 
upper decks, which I roughly calculate to be about 44,000 
cubic feet, or 1250 tons. And this space—had it been 
intact—might have 3. fig the 1000 tons of water 
below the protective deck ; whereas, by being penetrated, 








its entire buoyancy was lost. I do not suggest that the 
loss of the ship was solely, or even chiefly, due to her 
having been penetrated above the protective deck, but I 
do contend that such penetration was a very great con- 
tributory cause, and that the statement in the Admiralty 
Minute that her loss is proved not to have been due to 
injuries above the protective deck is hardly borne out by 
the facts of the case. 

It may be asked why I have laid stress on this 
apparently small matter. Suffer me to explain that 
= this seemingly trivial question (of whether injury 
above the protective deck does, or does not, fatally 
affect ships) hangs the safety of all our ships of 
the Admiral class, and, in a lesser degree, of 
other battleships and cruisers having their protective 
deck below the water line for any large proportion 
of their length, and which (owing to the absence of 
all-round belt armour) are subject to penetration about 
the water line by quick-firing as well as by heavy 

uns. 

' Another point is worthy of notice. The Admiralty 
Minute, Paragraph 3(d) states that the ‘‘ heel to starboard 
Hey A slowly increased, until a transverse inclination of 
18 deg. to 20 deg. was attained before the lurch began.” 
Aud, in Paragraph 7 of Mr. White’s report, it is stated 
that ‘‘ had the ports in battery and turret and the armour 
door been closed, and water excluded from both battery 
and turret, the Victoria would not have capsized.” This 
conclusion appears very doubtful. To my mind the 
‘*very slow ” increase of heel up to 20 deg., and then the 
sudden change to ‘‘ the final lurch which led to the cap- 
sizing,” indicated not merely an accession of inflow of 
water through the turret ports and door, but that the 
ship at that angle of about 20 deg. had reached her then 
vanishing point of stability (due to her waterlogged con- 
dition). The calculated angle of vanishing stability has 
been stated to be 674 deg., but practical seamen, who 
have carefully considered the great buoyancy of the lower 
part of the ship and the heavy top weights, will be slow 
to believe that, even when free of water, the Victoria 
could have heeled anything like 674 deg. without cap- 
sizing. 

The Minute at Paragraph 11 further states that the 
capsizing was not due to the existence of longitudinal 
bulkheads, there being ‘‘ only afew minor ones in the 
fore part of the ship.” But, if there was no obstruction 
to the water finding its own level on both sides of the 
ship, there remains nothing to explain why she listed 
to starboard. The fact that the heel gradually in- 
creased until the capsizing angle was reached seems to be 
conclusive evidence that large and increasing bodies of 
water (far in excess of the contents of No. 7 bunker) were 
confined to the starboard side of the ship. 

The above points require the investigation of naval 
architects outside the Admiralty, and when that dis- 
tinguished member of that profession, Sir Edward Reed, 
makes his promised statement about the Victoria, I shall 
be much mistaken if he does not express views in great 
measure similar to those I have here stated. Happil 
his weight of authority safeguards his opinions on suc 
matters from being disregarded. 

I am, Sir, your obedient servant, 
ALGERNON DE Horsey, Admiral. 

Cowes, November 26, 1893. 


To THE EpiTor or ENGINEERING. 

Sir,—I am happy to be able to agree with Mr. 
McGlasson in his desire for an increase in our naval 
strength. This has been shown to be entirely inadequate 
to maintain our supremacy against ible combinations. 
The nature of the increase should be in the direction 
indicated by Lord Charles Beresford. Every arm of the 
service requires augmenting, and it appears to me the 
— suggested by the noble lord will commend itself 
to all. 

I am not in favour of employing vessels for any other 
purpose that the one for which they were designed, and 
do not think that any mercantile vessel fitted in any way, 
temporarily or otherwise, should be called upon to do any 
other service than transporting troops, coal, or munitions 
of war to the scene of action. Iam convinced that the 
arming of fast merchant vessels is desirable only when 
so employed, and that when they possess sufficient coal 
capacity and high speed in order to escape from a hostile 
cruiser. Cargo tramps might effectively be used as coal 
carriers, attached to the fleet, but protected by it. But.to 
employ ocean liners as fighting offensive machines can 
only result in disaster. 

It must appear to every one’s judgment that cruisers, 
built for special war purposes, must inevitably triumph 
over any merchant vessel not similarly equipped ; and 
this cannot, I am sure, be satisfactorily done, or, if 
possible, would not be the most desirable way of spending 
money. 

Again, when the position of our coaling stations is con- 
sidered, the necessity of employing these vessels, other 
than in the manner pointed out, seems unnecessary. With 
these stations well protected, our cruisers, provided we 
had sufficient of them, would be able to maintain the trade 
routes clear in the event of war. 

Mr. McGlasson asks if I should, having carte blanche, 
repeat the Victoria, ¢¢., structurally, to which I reply 
emphatically, Yes. Whether I would duplicate her in 
every point is another matter. 

In my correspondence I have been simply defendin 
the structural arrangements and stability of the vessel, 
and, I venture to hope, successfully. This by no means 
indicates I consider she is a desirable vessel otherwise. 

My ideal battleship, supposing I was merely limited by 
the cost and weight, would take the form of a vessel 
similar in principle to the Italia. Seeing that the offen- 
sive powers are, and probably will always be, greater than 
the defensive, I would take the side armour completely 





away, replacing it by a protective deck, sloped at sides, 
of a turtle shape fore and aft, with protection on the 
slopes of nickel steel, equal to 18 in. of side armour. Oa 
this deck, at side, a cofferdam, running from end to end 
of ship, filled with cellulose, with an additional raft 
body over the midship portion, would be fitted. The 
inner bottom would carried up watertight, * to 
the protective deck, the space from turn of bilge 
between the two skins being increased, and _ filled 
with cellulose from bilge to deck. The central main 
magazine in machinery spaces would be replaced by 
a central longitudinal bulkhead, and the coal bunker 
bulkheads spaced wider apart, in order that the full 
supply of coal could bs carried entirely below pro- 
tective deck. The offensive material to be as great 
as possible, distributed in the following manner: The 
heaviest guns ar gaa mounted en barbette, one at each 
end, placed high above the water-line, the turning 
machinery being well protected, arrangements being 
made for loading guns at any angle cf training, the 
magazines for the main and secondary battery being 
placed underneath each station. The secondary battery 
to be as large as the available weight will permit, 100- 
pounder guick-firing guns probably being the most 
efficient. ‘These should be distributed as widely as pos- 
sible, each gun being in its own casement. Machine guns 
to be placed on points of vantage on the superstructure 
and in the tops. 

The efficiency of these machine guns in the top should 
not be impaired by the smoke issuing from the stacks, 
and hence it will be found desirable to lower the military 
top in order to secure the full advantage. 

The ram should be efficient, and not only have greater 
protection, but a strong structure to support it. A speed 
of 18 knots is desirable and possible under the conditions. 

A variety of opinions undoubtedly exists as to the 
most desirable way of utilising a given weight of 
material. But the way outlined above seems to me to 
combine the greatest offensive powers with a safety equal 
to the ill-fated Victoria. 

The success of any engagement will depend not alone 
on the efficiency of the machine, and its capability of 
striking powerful blows, but on the genius of the com- 
mander, coupled with the proverbial courage of the 
British sailor. Under these circumstances it may be 
wiser to employ weight offensively rather than defensively. 

The human factor being up to the standard of the 
glorious past, success must result. 

Yours, &c., 


J.J. O'NEILL. 
Sunderland, November 26, 1893. 





AUSTRO-HUNGARIAN PATENTS : 
ALTERATION IN THE LAW. 
To THE Eprror or ENGINEERING. 

Sir,—A great many patentees will be interested to 
know that it is practically certain that on and after 
January 1 next two separate and independent patents, one 
for Austria and one for Hungary, will be required in lieu 
of the combined Austro-Hungarian patent hitherto issued. 

A Bill to this effect, intended to come into force on 
that date, has been filed by the Austrian and Hungarian 
Ministers of Commerce in their respective Chambers of 
Deputies, which Bill, we are informed upon good autho- 
rity, is certain to be agreed to. 

Whilst by the proposed separated patent practice of 
the two States the granting and prolongation of Austrian 
and Hungarian patents will probably be more easily and 
rapidly effected than hitherto, yet at the same time the 
cost of procuring and keeping the same in force will be 
greatly increased, as two patents instead of one will have 
to be applied for and maintained. 

It is, therefore, very advisable that inventors desirous 
of securing patent rights in Austria and Hungary should 
apply for their Austro-Hungarian patents before the 
expiration of the present year. 

We are, Sir, yours faithfully, 
. P, ALEXANDER AND Son, 
Fellows of the Chartered Institute of Patent Agents. 

19, a London, W.C., 

ovember 27, 1893, 





LIQUID FUEL FOR MARINE PURPOSES. 
To THE Epitor or ENGINEERING. 

Srr,—Colonel Soliani’s paper (see page 599 ante) on the 
above subject does not, unfortunately, add much, if any- 
thing, to what has already eg og in one journal or 
another, and it appears that he has had but qualified suc- 
cess with whatever plan he had adopted (or invented), or 
otherwise it is unaccountable that he should advocate 
such a crude arrangement as burning coal and oil fuel 
simultaneously. 

For the conditions which obtain when burning coal are 
extremely disadvantageous to the obtainment of the full 
calorific value of oil fuel ; and if in combination anything 
near the heat obtainable—on the most approved system— 
were obtained, the fire-bars would homettad and collapse, 
whereby a disaster or breakdown would result. 

Now, oil fuel, when worked on the system approved by 
Lloyd’s and other experts, is more than equal to three 
times its weight of (best Welsh). 

Consequently it would materially augment the steam 
endurance of a vessel, in the roportion of 3 to 1, or, in 
other words, if 1000 tons of val drives a vessel 1000 miles, 
the like weight of oi] fuel would drive her 3000 miles at a 
like speed, and further liberate a vast number of stokers 
and trimmers for more useful work; and combustion 
being perfect, there is a total avoidance of smoke, soot, 
ashes, &c., and labour. 

It is very useful to have laboratory tests of the con- 
stituents of, and, as far as can be obtained thereat, the 
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calorific value of liquid fuel, but it is quite another thing 
toemploy oil fuel in conjunction with steam of 50 lb. 
pressure or more ; by which results are obtained in excess 
of the accredited calorific value of oil fuel alone. 

It would be interesting if any of your readers can show 
reliable tests of the heat necessary to not only melt, but 
maintain in a molten state (for weeks together), Stourbridge 
fireclay. 

Tam, &c, 
Epwin N. Henwoon, 
Naval Architect and Engineer. 
22, Great St. Helen’s, London, November 22, 1893. 





INDICATOR DIAGRAMS ON A ** TIME BASE” 
FOR STEAM AND GAS ENGINES, &c. 
To THE Epiror or ENGINEERING. 

Sir,—In taking indicator diagrams, it is customary to 
give the paper a reciprocating motion corresponding to 
that of the piston of the engine. Thus the length of such 
a diagram is proportional to the length of the piston 
stroke, and any fraction of the one is proportional to the 
same fraction of the other. This is the ordinary Watt 
diagram on a base line of feet of piston, in which the 
paper is travelling at its maximum speed in the middle of 
the stroke, at the two ends gradually diminishing, then 
stopping and reversing with the piston. 

For many practical purposes, such diagrams are very 
convenient and quite sufficient, but for other scientific 
investigations, they are not altogether satisfactory. 

For the more advanced steam engineer or student, whois 
busied with the hidden mysteries of cylinder condensation, 
they are unsatisfactory, because the slow motion of the 


“Watt” Diagram. Fig. 1. 





20 equal spaces in unequal times along Scale 
base line of feet of Piston a, b,¢.0n 
Reciprocating Paper. 
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-_ from the same maker, and having springs of the same 
scale, 

_Fig. 1 is an ordinary diagram with a base line of feet of 
piston, on which each tenth of the length is proportional, 
not to equal times, but to each tenth of the piston stroke. 
Here it is not seen at once where compression ends and 
admissions begins, nor the increase of the pressures in the 
cylinder in ratio of time. The admission of steam before 
the dead point is also not shown. 

Fig. 2 is a continuous “‘ time-base” diagram on which 
each twentieth of the base line corresponds to a twentieth 
of the time of one revolution of the engine. This 
diagram, like the first, can be also used for calculating 
the work done in the cylinder, or obtaining the mean 
—— pressure, but care must be taken to divide the bise 
ine unequally and in proportion to the feet of piston. 
The letters show these divisions. The two methods give 
identical results if properly worked out. The inclination 
of the steam admission line on the “‘ time-base” diagram 
is closely connected with the amount of initial conden- 
sation ; the hotter the metal and the drier the steam, the 
more nearly will it approach the vertical with the same 
area of ports and the same revolutions of engine. With 
steam jackets and superheated steam, the writer has 
found the angle between the two to be a minimum. In 
comparing this angle, the speed of paper must be kept 
the same. The throttling of the steam through the valves 
and ports (of different areas and lengths) will also affect 
this angle, as also the time per revolution. 

Any indicator can be used with the moving paper, and 
the atmospheric line added without difficulty. With the 
ordinary indicator, a fresh paper has to be put on foreach 
diagram. In the case of a continuous band, it lasts a 
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paper near the ends of the stroke makes measurements at 
such parts impossible. Yet it is just at these points that 
accuracy is required, for it is immediately on the admis- 
sion of steam that condensation is most active, and the 
area of the already cooled metallic surfaces acting on the 
steam varies least. Here the steam is at its maximum 
and the walls at their minimum temperature. 

To obtain a clearer delineation on paper of the changes 
in pressure occurring near the two ends of the stroke, it is 
necessary that the motion of the diagram paper should be 
much more rapid than is possible when it is connected to 
the piston-rod. This increased speed can sometimes be 
obtained in the case of compound engines by driving the 
drum of the high-pressure indicator by the crosshead of 
the larger cylinder coupled at right angles to the first. 
The complication involved, however, in connecting any 
particular part of the diagram with the corresponding 
part of the piston stroke, and marking on it the corre- 
sponding time, so important a factor in investigations on 
the transmission of heat from the steam to the walls, seems 
to point to the use of paper moving uniformly as more suit- 
able. It is to call the attention of professors of scientific 
colleges and those who are studying this question, and 
who may have the will and the opportunities for makin 
experiments, that this method is described; it shoul 
be more generally known and used, whether it is novel or 
otherwise. , 

For want of a better term, such diagrams may be called 
** time-base ” diagrams, in contradistinction to the ordi- 
nary ‘‘ Watt figures,” the base of which represents the 
feet passed through by the piston. The study of “ time- 
base ” diagrams has often been recommended by Mr. M. 
Longridge, and others interested in the practical working 
of steam engines, and there can be little doubt that they 
yield additional information, which the ordinary closed 
figures cannot furnish. The necessary apparatus, though 
perhaps a little more complicated than the ordinary indi- 
cator, is not difficult to apply to any engine. A band of 

per (non-metallic preferred) 2 in. or 24 in. wide, driven 
by clockwork ata constant speed, with provision for 
starting and stopping, is all that is required. _ 

As the subject may interest your readers, I inclose two 

iagrams taken by two indicators during the same stroke 
from the bottom of the high-pressure jacketed cylinder of 
a compound engine, both indicators being of the same type 


moving this way all the time « Steam Stroke 


considerable time without renewal. M.Guiuotte several 
ee ago designed a somewhat similar arrangement, but 

e drove his band of paper from the engine. Professor 
Dwelshauvers-Déry has also used this latter method in 
connection with rolling-mill engines, taking a series of 
continuous diagrams to show the gradual and quick 
variations of power. Exact results could not be obtained 
in such a case with an ordinary indicator and single- 
sheet diagrams. 

It would be instructive to take a continuous series of 
diagrams on starting a non-jacketed engine until the 
walls had acquired their normal temperature. 

Professor Cotterill happened to be present when the 
two diagrams given were obtained, but many others have 
since been taken from 2 in. to 12 in. long. 

Yours truly, 
Bryan Donkin, JUN. 

Bermondsey, November 24, 1893. 





HYDRAULIC MOTORS. 
To THE Epitor or ENGINEERING. 

S1r,—May I be allowed to add a little rather in ex- 
tension of your interesting article on hydraulic motors 
than as offering any criticism ? 

Very correctly you refer to the chief source of loss in 
these motors being due to their taking as much water 
while running unloaded as when performing full duty. 

You then go on to say that any tendency to run away 
when the load has been removed is practically eliminated 
by the energy absorbed by fluid friction increasing enor- 
mously as the velocity increases, 

Any one conversant with hydraulic machinery will 
acknowledge the correctness of this view as far as it goes, 
that some energy undoubtedly is lost in fluid friction, but 
this does not seem to me the dominant cause why recipro- 
cating hydraulic engines never attain a high speed like 
a steam engine would do under corresponding conditions. 

My revolving engines (illustrated by you on January 20, 
1888), to which the writer of your article alludes, do run 
away when unloaded at a very considerable speed, so 
there is evidently some reason connected with the engine 
itself, and quite apart from fluid friction, which prevents 
all ordinary capstan engines from running away when 
freed from resistance. 








The direction of flow in each of their cylinders is re- 
versed twice in every revolution, and it seems to me this 
ce absorbs all except the before-named loss through 

riction. 

In my engine, however, this reversal is only relative, 
not absolute, for the water runs round with the cylinder, 
turning as in a head, and has no true reciprocation im- 

xem, upon it. Consequently no shock occurs at high 
speeds, and this is proved by one of these engines, worked 
from 700 lb. water pressure, and running at 200 revolu- 
tions per minute, having driven a dynamo providing 
one hundred and twenty 16 candle-power electric lamps, 
as steadily as any steam engine. 

Superficially considered, it may seem that any hydraulic 
engine oy something by possessing self-checking pro- 
perties, but as these can only be secured by damaging the 
engine, it would be far better to descend to the level of a 
ae and throttle valve, and waste the power in a 
ess injurious fashion. 

But, after all, the only truly scientific method for rezu- 
lating the speed and power of hydraulic engines is to alter 
the stroke in proportion to the load, and when this opera- 
tion is performed by a governor, nothing further is left to 
be desired. 

Very few engineers, railway or dock managers ever 
seem to realise what an extravagant waster of power is a 
capstan, so a few figures become very instructive, 

aking, for example, a 1-ton capstan, hauling at the 
rate of 200 ft. per minute, and performing a duty of about 
66 per cent., it is necessary to provide 40 gallons per 
minute at a pressure of 700 lb. per square inch while the 
engine is hauling a full load, and this would increase to 
about 80 gallons per minute while the capstan is runniog 
twice the speed unloaded. 

The cost of such a supply, taken at 2s. 6d. per 1000 
— (which is about half the mean rate charged by the 

ondon Power Supply Company), calculates out at the 
rate of 63. per hour for 40 gallons per minute while haul- 
ing a load, and 12s. per kour while doing nothing. In 
—_ ordinary hydraulic capstan there are two sources 
of loss : 

I. As the initial tension for starting a load is always in 
excess of that required for maintaining it in motion, there 
ought to be some ee for reducing the mean supply 
to about two-thirds of such initial pressure, and no pro- 
vision of this kind exists in ordinary capstans. 

II. Pressure water flowing while the capstan is running 
unloaded is about four times what would be necessary for 
overcoming friction while the machine runs empty. 

It is difficult to arrive at any proportion between the 
time occupied while running fully loaded or unloaded, 
but, for the purposes of calculation, it may be assumed 
that out of every hour 40 minutes may be in full work, 
and 20 running idle, but these proportions do not 
affect the general argument; they give the following 
tabulated results, which would alter under different 
conditions : 


Cost of Pressure Water for 1-Ton Capstan. 


Present Ar- Variable 
Water per Hour. rangementof Stroke and 
Capstan. Governor 
I. Hauling load, 40 8. x @ 
minutes ... sas 4 2 6 
II. Running unloaded, 
20 minutes is 10 
8 3 6 


Where these data are applicable, the total loss on a 
1-ton capstan becomes 4s. 6d. per hour, and if the 
machine runs for 300 hours per annum the loss reaches 
the respectable figure of 66/. per annum, and this is a 
ee upon the cost of governor and variab!e stroke 
that nothing but the most speculative investments can 
give, and which no company, however rich, need disdain. 

The contrast between the two methods for regulating 
speed may be readily seen by a simple experiment on one 
of be engines at Dartford, doing work that is absolutely 

ular. 
ee When this engine is set at full stroke, speed can be 
regulated by throttling the supply ; or, 

2. The stop valve may be opened wide and speed regu- 
lated by altering the stroke. 

By noticing the exhaust outlet, it becomes conspicu- 
ously obvious that a greater increase of flow occurs when 
the inlet is contrac than when the stroke is reduced, 
and this gain runs parallel with that produced by work- 
ing steam expansively, as comp with admission 
throughout an entire stroke. 

Another evil in connection with hydraulic capstans is 
that they are generally expected to run well without an 
lubrication ; but no other machines are so handicapped. 
A small oil pump is not a costly addition, and a constant 
supply of soap and water, as lubricant, is cheap enough 
for anything. ‘ 

The addition of variable stroke, with a supplementary 
engine to work it under the control of a governor, neces- 
sarily adds something to the cost of a plain capstan, but 
when a very small fraction of the saving would recoup 
the entire wages of a man specially told off to keep them 
in proper working order, it is obvious in this, as in so 
many other things, the cheapest first cost is most wasteful 
in the long run. 

With so much care taken in compounding engines and 
doing everything to save coal in the production of water 
pressures, it does seem extraordinary that no dane what- 
ever gre exercised in economising its use, and that even 
railway or dock companies, otherwise well governed, con- 
tentedly make use of the most wasteful and extravagant 
form of motor in existence—namely, the ungoverned 
hydraulic capstan. 

Yours truly, 
ArTHuR Rice, 
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NOTICES OF MEETINGS. 


Tue InstituTION oF Civin EnNGiNgERS.—Ordinary meeting: 
Tuesday, December 5, at 8 p.m. Resumed discussion upon the 
papers on: ‘‘ Impounding-Reservoira in India, and the Design of 
Masonry Dams,” by Mr. Clerke, Mr. Sadasewjee, Colonel Jacob, 
and Professor Kreuter. At this meeting the first monthly ballot 
for members for the session 1893-94 will be taken. At a subsequent 
meeting the following paper will be read: ‘‘The Manufacture 
of Casks and Barrels by Machinery,” by Mr. Lewis H. Ransome, 
Assoc. M. Inst. C.E.—Students’ meeting, Friday, December 1, at 
7.30 p.m. Paper to be read: ‘‘ Forms of Tensile Test-Pieces,” 
by Mr. Leonard H. Appleby, Stud. Inst. C.E. Professor Alex. 
B. W. Kennedy, F.R.S., Member of Council, in the chair.— 
Students’ visit, Friday, December 8, at 2.30 p.m., to inspect the 
cask-making machinery at Messrs. A. Ransome and Co.’s works, 
King’s-road, Chelsea. (Assemble at the works.) 

PuysicaL Socisty.—December 8. ‘‘ A Potentiometer for Alter- 
nating Currents,” by Mr. J. Swinburne. ** The Specific Resistance 
of Sea Water,” by Mr. W. H. Preece, F.R.S. ‘‘ The Calculation 
of the Coefficient of Self-Induction of a Circular Current of a 
given Cross-Section and Aperture,” and ‘‘The Magnetic Field of 
a Cylindrical Coil,” by Professor G. M. Minchin, M.A, 

Society oF ENGINEERS.—Monday, December 4, at the Town 
Hall, Westminster, a paper will be read on ‘‘Some Practical 
Examples of Blasting,” by Mr. Perry F. Nursey. The chair will 
be taken at 7.30 p.m. precisely. 

NortH oF ENGLAND InstituTe OF MINING AND MECHANICAL 
ENGINEERS.—Saturday, December 9, in the Wood Memorial Hall, 
Newcastle-upon-Tyne, at twoo’clock. The following papers will 
be open for discussion: ‘‘The Friction of, or Resistance to, Air 
Currents in Mines,” by Mr, Daniel Murgue. ‘‘ Manometric Effi- 
ciency of Fans,” by the Rev. G. M. Capell. ‘‘A Safety Lamp 
with Standard Alcohol Flame,” &c., by Mr. A. H. Stokes. The 
following papers will be read: ‘‘Tne Ghorband Lead Mines, 
Afghanistan,” by Mr. A. L. Collins, ‘‘Singareni Coalfield,” by 
Mr. J. P. Kirkup. The following paper will be taken as read: 
**The Choice of Coarse and Fine Crushing Machinery and Pro- 
cesses of Ore Treatment,” Part vi., by Mr. A. G. Charleton. 

Society oF CHEMICAL INDUSTRY, LONDON Sxction. — Monday, 
December 4, at 8 p.m., at the Chemical Society’s Rooms, Bur- 
lington House. 1. ‘‘ Application of Air in Motion to Chemical 
Industry,” by Mr. H. G. Watel. (Adjourned discussion.) 2. 
‘* Note on the Copper Mines of Singhbhoom,” by Mr. H. Harris. 
3. ‘‘The Product of the Action of Mercuric Chloride upon 
Metallic Silver,” by Mr. Chapman Jones. 

Tug JUNIOR ENGINEERING Socitety.—Friday, Decembers8, at 8 p.m., 
at the Westminster Palace Hotel, Victoria-street, S.W. Paper 
on ‘Coal-Gas Manufacture and Recent Improvements of the 
Plant Employed therein,” by Mr. S. Cutler, Jun., G.I. Mech. E. 

INSTITUTION OF ELECrRICAL ENGINEERS.—Meeting at the 
Institution of Civil Engineers, 25, Great George-street, West- 
minster, S.W. Thursday, December 14, annual general meet- 
ing at8 p.m. Reception of the annual report of the Council, and 
the election of Council and officers for the year 1894. ‘“ The 
Electrical Transmission of Power from the Niagara Falls,” by 
Professor George Forbes, F.R.S.S, Member. (Continuation of 
discussion.) 

Socrmty or Arts.—John-street, Adelphi, London, W.C. Ar- 
rangements for the week ending December 9, 1893. Monday, 

mber 4, at 8 p.m. Cantor Lectures: ‘‘The Art of Book 
and Newspaper Illustration,” by Mr. Henry Blackburn. Lecture 
II.: The Engraver.—The various methods of reproducing draw- 
ings and photographs for the press. The substitution of photo- 
graphic and mechanical engraving for handwork. Specimens of 
the newest processes of illustration.—Wednesday, December 6, 
at 8 p.m. Fourth ordinary meeting. ‘‘An Artist’s View of 
Chicago and the World’s Fair,” by Frederic Villiers. 
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NEW RAILWAY AND TRAMWAY 
SCHEMES IN PARLIAMENT. 

As the details of all new railway schemes for 
authorisation by the Legislature during next session 
must be deposited before the close of November, it 
is now possible to indicate in a general way the 
main features of those schemes. The first point 
which suggests itself is the fact that in few of the 
cases are the works of any special significance. It 
is true all the large lines are applying to Parliament 
for new powers; but for the most part they are 
“omnibus” Bills, and dealinsome cases with finances, 
in others with the absorption of small dependent 
lines, while in nearly all cases small works are 
involved, widening, straightening, or cutting off 





undesirable loops. In comparatively few cases is 








new ground broken. This is not surprising, for 
when reference is made to a map of the kingdom 
showing the railways, it is pretty evident that in all 
districts where the traflic encourages lines, such have 
already been laid out. In some districts, however, 
extensions of independent lines suggest the break- 
ing up of territory hitherto the exclusive ground of 
one large company, for, as a rule, these small 
lines, especially when worked by opposing large 
companies, really come to be the beginning of 
opposition. Many old friends are with us, notably 
the scheme for a railway bridge across the silver 
streak which divides our island kingdom from the 
continent of Europe, while Sir Edward Watkin, 
with characteristic perseverance, again produces 
his scheme for a subaqueous connection between 
the two shores of the Channel. The features of 
these schemes are well known, so that they do not 
need further reference here. 

The solution of the great transportation problem 
within the metropolis, and between London and its 
suburbs, ever increasing alike in numbers and in 
population, has again invited the attention of 
many authorities, and several schemes are pro- 
posed. These, however, do not seem so numerous 
as in some recent years, and one is almost forced to 
the conclusion that the apparent difficulty of raising 
capital militates against further progress. The 
efforts indicated in the parliamentary notices seem 
rather to be directed to the lessening of the strain 
at the great stations when official London is daily 
migrating to or from the suburbs. No deep 
tunnel electric railway schemes present them- 
selves. The Charing Cross, Euston, and Hamp- 
stead line, authorised in this year’s Parlia- 
ment, but the construction of which has been de- 
layed by the want of that very necessary capital, 
again comes before Parliament, but this time the 
only point is the compulsory purchase of property 
on the route, which runs from Charing Cross in a 
northerly direction, in the Strand, Villiers-street, 
Buckingham - street, Adelaide - street, and Dun- 
cannon - street; Soho, Tottenham Court - road, 
Camden Town, and Kentish Town-road. Probably 
the most important railway scheme in the metro- 
polis is that proposed by a company to be formed 
for the construction of a line which, starting at 
South-place, Finsbury, just south of the square, 
will pass, mostly under ground, in a north-eastward 
direction to Walthamstow, and will link up 
several of the lines of the Great Eastern Railway 
as well as connect with the Hampstead line. It 
should, therefore, if carried out, be the means of 
greatly relieving the traffic at Liverpool-street 
station. The new line not only taps an important 
district in the City at Finsbury, where it starts, but 
passes through a densely populated area, first to 
De Beauvoir-road in St. John’s parish, Hackney, 
thence to the north-west to Walthamstow, branch- 
ing on to the Cambridge line of the Great Eastern 
Railway. From Walthamstow there will be another 
branch to the township of Waltham Holy Cross, 
and yet a third branch to the Walthamstow and 
Chingford railway of the Great Eastern Railway 
while from St. John, Hackney, there will be a line 
passing through Upper Clapton to Tottenham 
parish, terminating in a junction with the Hamp 
stead junction railway. This line, it will at once be 
seen, is not only of considerable length, but passes 
through a great stretch of the metropolis, which 
will very considerably affect the cost of construc- 
tion, though it will ultimately serve to bring about 
a much needed relieve at Liverpool-street station. 

The Midland Railway, in addition to lines in the 
provinces, propose to widen their line at Camden 
Town and Kentish Town. 

A company is to be incorporatad for the con- 
struction of an Ealing and South Harrow railway, 
which will commence with a junction with the 
Metropolitan District Railway, in the vicinity of 
Ealing, in the north-west of London, passing 
through Acton, Hanwell, Twyford, Willesden, 
Alperton, Perivale, Greenford, Sudbury, to Harrow- 
on-the-Hill, where it will meanwhile terminate. 
In the same vicinity a new company is promoting a 
line from the Great Western branch at Uxbridge 
straight north, joining the London and North- 
Western and the Metropolitan lines at Rickmans- 
worth. A branch from this new line will run also 
to the Harefield Place Park. This line, although 
probably under ten miles in length, passes through 
a district which may yet have very large suburbs 
of the metropolis. 

Very few schemes affect the metropolis south of 
the Thames. The Brighton Company intend to 
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make a junction line between two of their railways 
in the southern suburban area, from near the Earls- 
wood station, passing through Coulsdon, Reigate, 
Galton, Merstham, Chipstead, and Sanderstead, to 
the existing line at South Croydon station. Several 
level crossings are to be closed upon the existing 
lines. Here also it may be noted, although not 
quite embraced in the title of our article, that the 
Brighton Railway Company desire power to pro- 
vide, maintain, and work steamers to carry on com- 
munication between Newhaven and the ports of 
France and the Channel Islands. The Chatham 
and Dover Company and the Central London Rail- 
way Company seek an extension of time, the one 
for the completion of widening works, and the 
other for the compulsory purchase of land. The 
Chatham and Dover Company, moreover, seek 
power to purchase the Albion Wharf at Black- 
friars, which will give them a more advantageous 
position in coping with traffic in barges from the 
ships down the river. The South-Eastern Com- 
pany, the only other in this district of England, 
do not propose any new works, although they have 
a Bill whereby they seek powers to purchase land 
for widening and improving works, and to extend 
the time for compulsory purchase of other lands. 
A new company is to be formed for a line from the 
Chatham and Dover Railway at Sutton-at-Hone, 
through Dartford to Swanley, on the Kent coast, 
where a pier to be made will project 400 ft. long 
into the rhe Thames. 

We have indicated that nearly all the important 
lines have ‘‘omnibus” Bills. That of the London and 
North-Western is very extensive in its detail ; but 
involves no new work of importance, the extent 
being due to the enumeration of lands to be pur- 
chased, and of by-ways or footpaths to be closed. 
Several short deviations of line, too, are proposed. 
The Midland Railway, amongst other schemes, 
propose a line of a few miles length from Ecclesfield, 
in the West Riding of Yorkshire, passing eastward 
a few miles north of the town, but through the 
parish of Sheffield, and thence through Brightside, 
Bierlow, and Rotherham to Kimberworth. By 
this line the Chapeltown branch is connected to the 
Sheffield and Rotherham branch of the company’s 
system. The Great Northern Company seek powers 
to construct several short lengths of railway in con- 
nection with their system at Finsbury Park, St. 
Mary’s, Islington, and St. Mary’s, Hornsey, and in 
addition to extensive purchases of land in various 
counties, they propose to purchase the Hunslet Rail- 
way Company, to lease the Stamford and Essendine 
Company, and to purchase, in conjunction with the 
Lancashire and Yorkshire Company, the Halifax 
High Level Railway, which is to be worked jointly. 
The ‘‘ omnibus” Bill of the North-Eastern Rail- 
way Company seeks power to made a number of 
lines and works to improve the working of several 
existing lines. A short line is proposed from the 
Dunston Extension line, opened a few weeks ago, 
to Gateshead ; and including also a widening and 
alteration of part of the present line in Gateshead. 
Another junction line is proposed in the parish of 
Whickham between the Tanfield branch and the 
Dunston Extension line. Then there is a more 
important line, which is the outcome of the inde- 
pendent line along the Durham coast proposed last 
year and again this year. The North-Eastern 
yroposal is for a line starting about three miles 
leah Hartlepool, from the existing line, and passing 
through Thorpe, Bulmer, Hesledon, Shotton, 
Easington-with-Thorpe, Little Thorpe, Hawthorn, 
Dawden, and other townships, and finally joining 
the ‘‘ back branch of the Londonderry, Seaham, 
and Sunderland Railway” in Dawden township, 
and to make such works as are needful to convert 
part of the line in the last township into a passenger 
oe as well as to authorise agreements between 
the North-Eastern Railway and the Marquis of 
Londonderry. There is further a slight substitu- 
tional line at Leeds ; a widening of the main line of 
the North-Eastern between Shipton and Alne; 
and joint lines with the Midland and Lancashire 
and Yorkshire, at Whitwood, near Normanton, 
and at Altofts. Bridges and footpaths are proposed 
at Jarrow and Ryhope. It is also proposed to 
transfer to the North-Eastern the powers and 
rights of the Wear Valley Extension Railway ; and 
to allow the North-Eastern to sell and dispose of 
or abandon the Boroughbridge and Ripon Canal. 
The Seaham and Hartlepool line, which is for the 
accommodation of the new coalfields in South- 
East Durham, will tind opposition in the Durham 
Coast Railway scheme, again produced for 


parliamentary sanction. A slight change has been 
made on the route proposed last year. It will 
commence at West Hartlepool, and pass through 
Hart Warren, Castle Eden, Easington, Hawthorn, 
to Dalton-le-Dale, and then by a junction on to 
Seaham, whilst a branch will run to Sunderland. 
There will be a junction with the North-Eastern 
Railway. A central station is to be formed at 
Sheffield by the Manchester, Sheffield, and Lincoln- 
shire Company, and various lines will be formed 
from the station linking up the present suburban 
and main lines of the company ; one will extend 
from Neepsend through Eckington to Staveley in 
Derbyshire, in connection with the new East and 
West Cross-Country Railway. S 
Coming now to the main railways in the west, 
we find that the Great Western desire extensive 
powers. In the first place, they, in conjunction 
with the Midland, purchase the important under- 
takings of the Severn and Wye and Severn Bridge 
Railway Company, and a joint committee is to be 
appointed to manage the Bristol Port and Pier 
Railway, the joint station there, and one or two 
railways in the district. Such amalgamations 
are in some respects very satisfactory, for 
where opposing lines work in unison, advan- 
tages result, although a keen watch has 
to be maintained against the consequences of 
monopoly. The Great Western, however, is im- 
bued with the spirit of enterprise. In the first 
place, they propose several very short lines in the 
counties of Denbigh and Glamorgan, to connect 
existing lines together, while connection is also 
formed with the Shrewsbury and Chester Railway 
at Wrexham. In Wiltshire there is to be laid out 
from Urchfont to Westbury a new line, between 
25 and 30 miles in length, across country, joining 
with the Wiltshire, Somerset, and Weymouth line. 
This line, branching off the main line before 
Devizes is reached, will save a long curve round by 
Holt Junction and Trowbridge on this route to 
Cornwall, the exclusive region of the Great Western. 
Here reference may be made to the proposed scheme 
of the North Cornwall Company, which, perhaps, 
has the longest new line of any of those projected, 
and one, indeed, which suggests possibilities of the 
future division of traftic. This line is worked by 
the London and South-Western, but the proposals 
directly connect the South-Western with the 
extreme south-western stations of Cornwall, where 
the Great Western, as we have said, have been in 
sole possession. This connection, meantime, is 
over the metals of the South-Western Company. 
It was originally intended by the South Cornwall 
Company to carry a line from Camelford and Wade- 
bridge along the side of the river which debouches 
into Hayle Bay on the Bristol shore of Cornwall. 
It is now intended, while carrying the line to Wade- 
bridge, to strike from thence in a south-westerly 
direction to the old city of Truro. At Truro, and 
at Kenwyn, where the Edles Common is to be 
acquired by the railway company, junctions will be 
made with the various lines of the Great Western 
—with the branch down to Falmouth on the 
southern coast, and with the Newham branch of 
the West Cornwall line right through to Penzance. 
The little North Cornwall Company, with its 
capital now of only 180,000/., may, therefore, 
become a very important link for the London and 
South-Western Company with the Bristol Channel 
section of Cornwall, and also over the Great 
Western metals to the southern shores of the 
extreme west. Meanwhile the Great Western 
will improve its line in Cornwall by very extensive 
widening works, necessitating the reconstruction of 
seven large viaducts with approach embankments, 
and the widening of twenty bridges in Berks, 
Wilts, Warwick, Stafford, Devon, and Cornwall, 
besides other works incidental to widening opera- 
tions. These operations, of course, necessitate 
larger purchases of land. The company also 
propose to have a short line near the Devon coast, 
and to use part of the Plymouth and Dartmoor 
Company’s line, while an extension of time is 
pe by the latter company. The Great Western, 
again, find another threatened opposition in the 
west of Wales, where the improved prospect of 
Milford Haven, as a harbour for Atlantic liners, 
has not only suggested improved port accommoda- 
tion, to which we shall refer in dealing with 
maritime schemes, but has prompted the incorpora- 
tion of a company to promote an extension of 
the Central Wales line of the London and North- 
Western Railway from Eglywys Cymmyn due west, 





almost in parallel line with the main line of the 








Great Western, to Pembroke and Pwllcrochan on 
the southern shore of the Haven right opposite the 
town of Milford. Part of the way the existing 
Pembroke and Tenby line is used, but for the great 
part the line, for the distance of nearly fifty miles, 
is new, and strikes almost a straight westerly 
course for Pembroke. 

The Scotch lines are still at peace, and there 
seems little prospect of a repetition this session of 
those old-time vigorously-fought contests in the 
committee-rooms at Westminster. Asa rule, the 
great lines have in the past encouraged or put 
up new companies as nominally responsible for 
the fight, but this year no quasi-independent 
scheme is promoted. The Caledonian and the 
North British have each ‘‘omnibus” Bills. The 
former desire power to so alter the plans of the 
underground railway which runs from the east 
to the west of Glasgow, that they may have a 
much larger station in the centre of the city, the 
idea now being to make the central station situated 
in Argyle-street, with an island platform as well as 
with those at the side as usual. Three short lines 
to save detours are projected, one in Leith, another 
in Forfar, and the third near Neilston. The 
Forfar and Brechin Railway, recently constructed, 
is to be purchased. The North British Company 
have two similarly short lines, one at Bathgate 
and the other at Dunfermline ; but in no case are 
the works of importance or of any special signifi- 
cance. Presumably both companies have recently 
done enough in the matter of extension, as witness 
recent and prospective additions to capital account. 

Amongst important district lines reference may 
be made to the programme of the Lancashire and 
Yorkshire, which includes a short line at Wake- 
field, widening works at Bolton and Wigan, the 
reconstruction of some bridges, and the purchase of 
land for various purposes ; but none of these exten- 
sions call for special description. The Manchester, 
Sheffield, and Lincolnshire Company have quite a 
number of new and substitutional lines in con- 
templation, but these are not of material im- 
portance. 

So also with the new cross-country railway—the 
Lancashire, Derbyshire, and East Coast Railway, 
where five alterations are indicated, but as in each 
case the deviation is confined within one parish, 
the changes scarcely merit specifying. About a 
dozen road diversions are indicated, but these, again, 
are only of local interest. The Furness Company, 
in their Bill, are mostly concerned about some new 
outfall sewer to be constructed. The Cockermouth, 
Keswick, and Penrith Company are going in for 
a widening of the works, which would indicate that 
this line, which penetrates into the Lake District, 
is meeting with increasing traflic, notwithstanding 
the tirades which are not infrequently hurled 
at the projector of railways into the grandest of 
nature’s scenes. Much of this is due to the de- 
sire to conserve for the few the riches of 
nature; but so terribly democratic is the age, 
that as soon as nature discovers a new wealth 
there is more or less of a rush to participate in the 
pleasure which results. The duty of the railway 
constructor is to meet, if not create, this demand, 
and thus amongst the lines projected year by year 
a few are for meeting the desire to visit pretty 
spots and shrines. Thus one finds reason for the 
necessity of the line projected from the city of 
Birmingham through North Warwickshire to 
Stratford-upon-Avon. From this line a junction 
line will be made from Wootton Wawen to Aston 
Cantlow on the Great Western branch line to 
Alcester. A company has been formed also to run 
a line from the Great Western line at Truro, in 
Cornwall, northwards for about 20 miles, to join at 
Newlyn with a mineral line running into New- 
quay, on Watergate Bay, on the Bristol Channel. 
Another line to the beautiful shores of Devon is 
proposed by a new company, whose projected rail- 
way leaves the existing Sidmouth line at Ottery 
St. Mary, and runs south-west for a few miles 
through Budleigh to Salterton, on the coast. In 
the south-eastern part of the same county a new 
line is to run from Totnes in an easterly direction 
for six or seven miles to Paignton, on the shores of 
Tor Bay, already connected with Torquay. This 
scheme seems under the care of the Great Western 
Railway, in whose territory it is situated. 

Several independent railway lines have been 
projected. The East Glamorgan Company propose 
lines in a district which, because of its extensive 
coal workings, has already a great network of 
railways. The idea is to join the Barry line at 
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Llantrissant with several of the other lines of the 
district, the Rhymney and Merthyr Tydvil lines, 
but in no case are the railways of any great length. 
The East Denbighshire Company is to be incorpo- 
rated to construct railways to connect the borough 
of Wrexham and Rhosllanerchrugog, and also with 
the Pontcysyllte Railway of the Shropshire Union 
Riilways and Canal Company, in the parish of 
Wrexham. The Taff Vale Railway Company have 
one or two short substitutional lines, and will 
widen a short length of the Rhondda Fach and 
Fawr branches. In addition they propose the 
construction of a tunnel or subway under, the River 
Ely between Penarth and Canton, where at present 
a ferry plies. The Barry Railway propose a short 
line at Llantrissant to accommodate some collieries, 
and another from Barry to Sully. They purpose 
constructing, in connection with this latter line, an 
embankment or breakwater 154 yards long along 
the foreshore, commencing at the western extremity 
of Barry Island. Extensive lands are required for 
these and other prospective improvements. The 
Mersey Railway Company have two Bills, one 
dealing with the extremely complicated question of 
rates and charges, and in the other they abandon 
short lines previously authorised, and seek running 
powers over the Wirral Railway from Park-street, 
Birkenhead to New Brighton and West Kirby, as 
well as to the old Dock Station at Birkenhead. 
The North Staffordshire Railway Company propose 
the purchase of the Longton, Adderley Green, and 
Bucknall Company, which has a capital of 15,4501. 
in preference and debenture 4 per cent. stock. At 
present the line is worked by the North Stafford 
Company, so that the change is nominal. The 
South Yorkshire Junction Railway propose short 
lines to connect with the Great Northern and 
Great Eastern joint railways at two places. 

The only other railway Bills which call for note 
are those for extension of time, in which works 
already authorised must be constructed, and for 
financial arrangements. Amongst the former are 
the Exeter, Teign Valley, and Chagford Railway, 
Easton and Church Hope Railway to Portland, 
Hull and Barnsley extension lines, and the Lam- 
bourn Valley Railway. The financial Bills comprise 
one by the Tottenham and Forest Gate Railway, 
who desire the Tilbury and Southend Company to 
have power to assist with capital ; the West Lan- 
cashire Railway ; Cordoba Central Railway ; the 
Cornwall mineral lines; and the Golden Valley 
Railway in Wales. Several companies, too, wish 
to abandon their schemes, and amongst these are 
the Hull and North-Western Junction Railway, the 
Worcester and Broom line, Shropshire; South 
Yorkshire, and the East and West Yorkshire Com- 
pany’s schemes, and the Brighton, Rottingdean, 
and Newhaven line. 

There are several interesting tramway schemes 
promoted. The London Tramways Company have 
decided to continue the cable tramway about 
24 miles further into the country—from Streatham 
Hill to Streatham Common—and in view of the 
success and popularity of the present line, which 
extends from Kennington to Streatham Hill, the 
proposal will be welcomed. There have been objec- 
tions raised to the use of the cable tramway by some- 
what captious people, who have carried their oppo- 
sition to the Board of Trade, and at the termina- 
tion of one year’s working examination is to be 
made into these objections, which are principally 
based on the noise made by the running of the 
cable. We should fancy, even admitting that there 
is a noise, that the advantages outweigh this con- 
sideration. At Croydon, a mile or two further 
out, the Burgh system is being augmented by lines 
which, in the aggregate, extend to 1} miles, and in 





line tramway with passing-places, and the Bolton 
Corporation seek partly ratification for a lease 
entered into for the working of the lines. At Hull 
part of the present system is to be transferred to 
the Drypool and Marfleet Steam Tramways Com- 
pany, and a new line from Hast to West Hull is to 
be formed. The South Staffordshire Company pro- 
pose lines in West Bromwich and Handsworth, 
while the Oxford and Aylesbury scheme is revived 
and an extension of time for construction desired. 
In the case of practically all new lines, power is 
sought to work the lines not only by animal haulage, 
but by any mechanical means. 





THE CAPSIZING OF A TORPEDO- 
BOAT. 

THE news that a torpedo-boat of the Royal Navy 
had capsized at Gibraltar in smooth water was 
somewhat disquieting, but further particulars 
which have been received tend to lessen one’s 
alarm, as showing that the accident was due to 
exceptional circumstances. It would appear that 
the vessel is one of the old type of second-class 
boats built some time between 1880 and 1882, of 
which there are, we believe, about thirty to thirty- 
five in the Navy. The boat that turned over is 
63 ft. long and 7 ft. 6in. wide on the water-line, and 
8 ft. extreme width. The maximum draught was 
4 ft. 3in. The boat was detailed for gun practice, 
and had a two-barrel 1-in. Nordenfelt gun mounted 
on the conning-tower. There were thirty-three 
men on board, and of these nineteen were on deck, 
three being on the gun platform round the conning- 
tower, which would be about 3 ft. above the deck. 
The sea was quite smooth, and the boat had made a 
few runs, turning with helm to port and heeling 
outwards, when, whilst turning at full speed, 
she suddenly went over without any apparent 
reason—so suddenly, that one man who was 
standing at the bottom of the engine-room ladder 
was shot out into the sea. In turning previously 
the boat had heeled 8 deg. to 10 deg., which appears 
a good deal, as the deck edge goes under water at 
124 deg. There was on board 1 ton of coal and the 
feed water. We believe the torpedo gear was in 
place, but did not contain the torpedoes. This 
point is, of course, one of considerable importance. 
The engine-room and after cabin hatches were open, 
the rest closed. The boat, after turning clean over, 
up-ended her sternin the air. In this position she 
remained ten minutes or so before she sank in 
15 fathoms. Next day she was raised and hoisted 
to the cat-head of the Rodney. Although the 
matter is serious enough as it stands, it is satisfac- 
tory to know that the more recent boats of the 
class are not likely to act in the same manner. 
These early craft were designed when not quite so 
much attention was paid to safety as now. The 
torpedo was then looked on as a desperate weapon, 
and men were understood to take their lives in 
their hands when they essayed to use it. It 
was also considered that the great speed re- 
quired in torpedo-boats was only to be obtained 
on a low beam ratio. The best was done within 
the dimensions to secure stability, but it was pretty 
generally known that the little craft were not 
strong in this point, and were to be used with care 
accordingly, and not as hack boats. The more 
modern second-class torpedo-boats have greater 
width on less length, being 9 ft. 3 in. wide and 
60 ft. long. They have also a foot more freeboard 
than theolder craft. The metacentric height of these 
more powerful boats, fully equipped, is 14in., which 
may be considered ample for all purposes the boat is 
likely to be put to, What it is in the old boats we 
do not know, but it must be very much less. The 


addition power is sought to construct lines in to| old boats are safe enough under ordinary conditions 


Streatham Hill. The line is to be single, with | 


of service, but they were not designed to carry a 


loops for passing cars. A contest, therefore, seems | large number of people on deck. The torpedo 


to 


London Tramway Company for the roadway, as | 


both schemes overlap for 2$ miles. It is to be 
hoped that some agreement will be come to whereby 
the cable line shall be extended to Croydon at once. 
The West London Company is to be reconstituted, 
and it is proposed to have extensive lines through 
Acton, Hammersmith, and Fulham. An extension 
of time for the construction of the Paddington 
and Harrow-road line is applied for. Extensive 
additions are proposed to the systems at Liverpool, 
at Bootle, and Walton-on-the-Hill, at Bristol, at 
Dudley and Wolverhampton, and between the latter 
place and Bilston; while the Barrow-in-Furness 
Corporation propose an extensive system of single- 
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they were delivered. Nineteen persons was cer- 
tainly an excessive deck load, the effect of which 
in influencing stability will be appreciated when it 
is stated that this load raises the centre of gravity 
about 5 in., which is clearly very serious in so small 
a craft, intentionally of considerable length rela- 
tively to beam for the sake of securing high speed. 

Certainly thirty-three people ought not to be 
allowed on a second-class boat of this type, for 
though fourteen happened to be below, there was 
no reason why all but four or five should not have 
been on deck. The greater danger that arises from 
a number of persons on deck is that if the boat 
gives a quick and considerable lurch, such as occurs 





when turning sharply, every one may be thrown 
down to the lower side, and thus carry the heel to 
the point of vanishing stability. The danger or 
inconvenience from excessive heeling when turning 
circles has been recognised, and torpedo-boats are 
now designed to counteract this tendency. This is 
effected by adjusting the centre of area of the rudder 
so that the reaction of the race deflected by the 
rudder has arighting effect. So far isthe tendency 
to heel outward, when turning, counterbalanced in 
this way, that some torpedo-boats actually heel 
slightly inwards, which has a very curious effect to 
the uninitiated. The older boats, of which the one 
sunk was a type, had not the arrangement of 
rudder giving this security, and the accident 
shows that some inquiry should be made as to their 
stability, whilst regulations should be enforced that 
they are not put to a test beyond their powers. 

Unhappily, one man was drowned in this accident, 
but the other thirty-two escaped, which must be 
considered a most fortunate circumstance. The 
boat is reported to have stood remarkably well the 
severe test of being sunk in 15 to 16 fathoms with 
one compartment full of air, and also the rough 
usage of getting her hoisted to the Rodney. The 
bulkheads were deflected during lifting, and some 
rivets loosened in their neighbourhood ; but other- 
wise, we believe, no structural damage was done. 
It will be remembered that some time ago we gave 
particulars of the loss of a torpedo-boat belonging 
to the French Navy by capsizing. In that case, 
however, the boat was running in a short sea on 
the beam, which is a condition of service that can 
hardly be avoided. We can, however, prevent 
thirty-three men getting on to a little vessel of 
about 12 tons displacement, and thus chancing 
about 2 tons of weight being thrown to leeward in 
case of a sudden lurch. In any event the accident 
calls for inquiry, and strict instructions should be 
given that they are not overloaded. 





THE DISTRIBUTION OF POWER 
FROM NIAGARA. 

In our last issue we gave an account of the elec- 
tric arrangements now being adopted by the Cataract 
Construction Company for the distribution of power 
from Niagara. Three turbines, each of 5000 horse- 
power,* and three alternate-current generators, of 
corresponding power, are now in course of con- 
struction in America, the former from the designs 
of Messrs. Faesch and Piccard, of Geneva, and 
the latter from the designs of Professor George 
Forbes. The electric arrangements, as de- 
scribed by their author to the Institution of 
Electrical Engineers, contain many features that 
depart from ordinary usage, and which, as we 
forecast in our previous article, have met with 
keen criticism. The first night of the discussion of 
the paper—November 23—was occupied entirely 
by speeches from those that sit at and immediately 
around the council table, and another—possibly 
two more nights—will be required before the 
matter is threshed out. Professor Forbes received 
quite a chorus of congratulations upon the position 
he holds, and upon his public spirit in putting forth 
his plans, and his reasons for them, before the 
work was finished, or, indeed, well under way. He 
was, however, very hotly attacked upon his choice 
of a low frequency, and his reply will be eagerly 
waited for on this point. 

Dr. J. A. Fleming was called upon by the Presi- 
dent to open the discussion. After complimenting 
Professor Forbes on the value of his paper, and the 
Institution on its eg fortune in receiving such a 
communication while the work was in progress, he 
said he would confine his remarks to two points— 
the effects due to capacity and self-induction of long 
lines when worked with alternating currents. No 
doubt the type of line chosen had been fixed upon 
to reduce the capacity effects. It was most im- 
portant to avoid sudden rises of pressure, such as 
no insulation could withstand. Ifsudden connec- 
tion and disconnection were made between the ma- 
chine and the line, dangerous electrical surgings 
would be set up. These, however, could be avoided. 
At Deptford a method of effecting this had been 
devised by the engineer, Mr. D’Alton, and himself, 
which had perfectly succeeded in its object in rela- 
tion to the large concentric cables there used, having 
a capacity of 4 microfarad per mile. The appliances 
used comprised a transformer having its secondary 
capable of being closed through a variable non- 





* For description and drawings, see ENGINEERING, vol. 





liv., page 782. 
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inductive resistance, the primary circuit being in 
series with themain. This resistance was gradually 
decreased, less and less of the energy being thus 
diverted through the transformer, and more and 
more sent on to the line. In breaking connection 
the process was the inverse. All the bad effects 
secompanying alternating currents increased with 
the frequency, hence it was advantageous to reduce 
the frequency. The speaker highly approved of 
Professor Forbes’s plan of introducing an arti- 
ficial load when alternators were to be put in 
circuit in parallel. This was done at Rome, where 
they had a resistance that would absorb 300 horse- 
power, the power of one machine. It was not 
done in any case in England, he believed. The 
breaking of a main fuse was a source of danger. 
What was wanted in place of a fuse was an 
appliance to put impedance in the circuit, and not 
to break it. He would like to know at what dis- 
tance the main conductors would be apart, as at 
20,000 volts there would be a great tendency to arc 
across. Returning again to the subject of fre- 
quency, the speaker said it was determined in each 
case by the local conditions ; he considered that the 
wisdom of low frequency at Niagara was undoubted 
—it offered an enormous advantage. 

Mr. W. H. Mordey thought the paper was 
a most important one, as it gave members 
the opportunity of comparing experiences gathered 
in different fields, and in this way of arriving at 
thetruth. Professor Forbes had thrown down the 
gauntlet to the whole engineering profession on 
several points, and it was then necessary for those 
who advocated high frequency to justify their posi- 
tion and prove the inaccuracy of the views put for- 
ward in the paper. It was not necessary at this 
date to argue in favour of the alternate current for 
long-distance transmission, its necessity was uni- 
versally admitted. Turning to the paper, he found 
it stated, on page 4, ‘‘ Of course it is a matter of 
common knowledge that parallel working is assisted 
by lowering the frequency.” This he denied 
most emphatically. If a machine worked in 
parallel perfectly at 100 alternations, it could 
not do better at 25 alternations per second. 
Of course there were machines that would not 
work at high frequencies, but they were imper- 
fect machines. Mr. Mordey described the use of 
an artificial load in putting machines in and out of 
circuit as an obsolete practice, and one that was 
entirely unnecessary. His firm (the Brush Elec- 
trical Engineering Company) followed a far simpler 
method devised by himself and Mr. J.S. Raworth. 
The machine to be put into circuit was brought up 
to its speed by admitting to the engine just sufti- 
cient steam for the purpose, and consequently it 
gave no current to cause surging in the mains. 
After it was in circuit more steam was turned on to 
the engine until the machine took up its share of 
the load. In taking it out of circuit the process 
was reversed, and steam gradually turned off until 
the current died away, although the machine was 
still running at full speed. Even with machines 
that had a large drop in the characteristic curve, no 
artificial load was required. Most of the alternate- 
current plants on the Continent were erected by 
Messrs. Ganz, who put in the artificial load as a 
matter of routine. 

Mr. Mordey next attacked low frequency from 
another point of view. It was stated in the paper 
that ‘* the greatest advantage of low frequency is in 
connection with the conductors used for transmis- 
sion.” It was true that there was a tendency for 
alternate currents to confine themselves to the 
surface of a conductor, but this only attained any 
noteworthy proportion in the case of low-tension 
currents. Many years ago, before this particular 
phenomenon had been investigated, he had been 
consulted in relation to an alternate current instal- 
lation working at 100 volts, in which the tension 
fell off to 75 volts at 300 ft. distant from the 

enerator, and it was impossible to feed the glow 
amps on the circuit. But with the high voltage 
which Professor Forbes intended ‘o use, this pheno- 
menon almost disappeared. With acurrent of 100 
ampéres and a pressure of 20,000 volts, working at 
a density of 350 ampéres per square inch, the 
apparent increase of resistance in the conductors 
was not more than 0.1 per cent. per mile run. 
He asked if it were “ee while going down to a 
frequency of 16.6 per second to gain an advantage 
of 0.2 per cent. Even at 2000 volts the apparent 
increase of resistance would be hardly felt. Tt was 
a matter of far greater importance to put the mains 
close together in the tunnel. 





The speaker next referred to the effect of low 
periodicity on losses in the transformer. Pro- 
fessor Forbes had said that by quadrupling the fre- 
quency the output was increased from 100 to 174, 
but Mr. Mordey would point out that the C?R 
losses got greater as the periodicity decreased. If 
the losses, including the hysteresis losses, were kept 
constant, while the output were decreased, it was 
perfectly evident that the efficiency of the trans- 
former was reduced. In the case before the meet- 
ing, the loss was increased sixfold in four trans- 
formers by lowering the frequency, apparently to 
gain a hypothetical 3 per cent. extra efficiency in 
the generator. Criticising the generator, Mr. 
Mordey explained that he preferred the method 
of stepping up by transformation on to the line, as 
was being adopted, to the proposed method of 
generating the current at 20,000 volts pressure. He 
was of opinion, however, that it would be better 
to start at 500 volts instead of 2000. Professor 
Forbes looked forward to commuting or redressing 
the current to convert it into a direct current for 
certain purposes, but with the type of machine he 
had adopted there would always be a flicker. 
Further, multiphase machines were always difli- 
cult to regulate; what was needed under the 
circumstances was a machine with a _ straight 
characteristic. It was possible to restrict the 
fall of the curve of volts, between no load and 
full load, to 4 per cent. In conclusion, he stated 
that he had confined himself to a few points 
only in the paper, since were he to deal with 
all that presented themselves to him, he should 
occupy a large proportion of the time of the 
sitting. 

Mr. Gisbert Kapp was the next speaker. He 
referred to the statement on the paper that ‘‘ the 
three-phase system has no advantage over a two- 
phase system with three wires,” in relation to 
saving of copper in the line. But before sucha 
statement was accepted, it was necessary to have 
some basis of comparison. Such a basis was found 
in the assumption that all the systems compared 
should offer the same safety as to insulation. The 
constant current was evidently the best on this 
basis, as it strained the insulation least. Under 
certain conditions a system of transmission, work- 
ing with constant current, would require 100 tons 
of copper ; if alternating current were used, 200 
tons of copper would be required; three-phase 
current would require 150 tons ; two-phase current 
with four wires would require 200 tons, and two-phase 
with three wires 290 tons of copper. Therefore the 
system chosen by Professor Forbes was the most 
uneconomical, as regards copper in the line, of those 
open to him. As a the efficiency of trans- 
formers working with low frequency, no money could 
make them equal to those working with high fre- 
quency, since the losses were constant for a decreased 
output, Professor Forbes had laid great stress on 
selecting such a frequency that ordinary dynamos, 
with two rings added to the commutator, could be 
used as synchronising motors. But was this ap- 
parent advantage a real one? Was it possible to 
make the required modifications to commercial 
dynamos? There was not room on the spindle for 
the rings, and in any case they must be sent to an 
engineer to carry out the alterations. And when 
the alterations were made, the motor would need 
an auxiliary Tesla motor to start it. It would be 
simpler to put in a motor of the latter kind to do 
the full work. There were plenty of alternate- 
current motors to be had. Mr. Kapp had got 
out designs for generators of 5000 horse-power, 
and he found that with 16 alternations per second 
the weight was 19 1b. per electrical horse-power, 
and with 33 alternations it was 11.8lb. There 
was thus a clear saving in first cost in favour of a 
frequency twice as great as that selected by the 
author. 

Dr. Silvanus Thompson, after some complimen- 
tary remarks, quoted the following sentence from 
Professor Forbes’s paper: ‘‘The rules which 
govern the construction of machines which shall 
work well in parallel are not clearly understood. 
The only fact which has been perfectly established 
in practice is that the lower the frequency the more 
efficient and sure is the parallel working.” He 
denied that this was all that was known; for 
example, machines would not run well if the arma- 
ture were able to distort the field, or if they gave 
curves of different types, one machine having a 

inted curve and the other a more rectangular 
orm. Further, it was necessary to distinguish 
between self-induction and magnetic reaction 








in the armature. It was quite possible to have 
the former with very little of the latter; if there 
were iron in the armature, it must be so disposed 
as not to distort the field. Great armature 
reaction was inimical to synchronisation, but 
self -induction, without magnetic induction on 
the field magnet, had not the same disadvantage. 
The difficulties arising in stations from sudden 
rushes of current were seldom experienced now ; 
all engineers slowed their machines before breaking 
circuit, and main switches were practically not 
used. In reference to the diagram on the wall, 
showing that motors were more eflicient at low 
frequencies, the value of it depended on the design. 
Some machines worked better at high frequencies, 
and some at low frequencies. 

Mr. Swinbourne would have liked to hear more 
on the commercial side of the subject. Who was 
going to employ all this electric energy when it 
was produced? He supposed that the promoters of 
the Niagara scheme had made arrangements with 
regard to customers, and he should have liked to 
learn something of them. Usually power was a 
small item in a factory, and the location could best 
be fixed by other considerations. In working out 
a scheme, in collaboration with Mr. Thwaites, for 
bringing power to London from the coalfields, he 
had found that the interest on the fixed plant 
was the principal expense, and the cost of fuel an 
insignificant matter. 








THE “DARING” AND HER BOILERS. 

On Saturday last was launched from the yard of 
Messrs. J. I. Thornycroft and Co., at Chiswick, 
the first of two of the new class of torpedo-boat 
destroyers, orders for which have been placed with 
the firm by the Admiralty. These boats, which 
are intended to protect the fleet from the guerilla 
attacks of the enemy’s torpedo-boats, are in them- 
selves torpedo-boats of a larger growth, and would 
be always able to take a hand in the sport of 
bagging ironclads should occasion arise. The 
‘*destroyers” are fine bold craft, and will form 
most valuable additions to the offensive and defen- 
sive powers of the fleet at sea. 

The chief point of interest about the Daring, 
and also of her sister vessel shortly to be launched, 
is her boilers—as, indeed, it must necessarily be 
about any high-speed craft. But before dealing 
with these we will give the general particulars of 
the vessel, premising that we shall return to the 
subject at a later date. The principal dimensions 
are: Length, 185 ft.; breadth, 19 ft. At the 
designed draught of 6 ft. the displacement would be 
220 tons. The armament will consist of a 12- 
pounder quick-firing gun, and three 6-pounder 
quick-firing guns. There are three torpedo dis- 
chargers for the large 18-in. torpedoes. 

The vessel is to be propelled by twin screws, and 
the engines will be of the three-stage compound 
type, each set having four cylinders as follows: 
High-pressure cylinder, 19 in. in diameter ; inter- 
mediate, 27 in. ; and two low-pressure cylinders, 
each 27 in. in diameter. The stroke is 16 in. 
These engines have some novel points of interest, 
and we shall shortly illustrate and describe them 
more fully. The contract is for 3500 indicated 
horse-power, and the designed boiler pressure is 
210 lb. The speed is to be 27 knots. 

The Daring, as stated, was launched on Saturday 
last, the special service appointed for the occasion 
being read by the Vicar of Chiswick, the Rev. W. 
Lawford Dale, Mrs. Thornycroft naming the vessel 
and setting the launching mechanism in motion 
by means of the device arranged for the purpose. 
A pleasing feature associated with the ceremony of 
launching of this vessel, was the presentation, by 
Mrs. Thornycroft, of the medal of the Royal 
Humane Society, which had been awarded to a 
fitter in the employment of the firm, named Smith, 
who had distinguished himself by jumping over- 
board from the Speedy at Sheerness and saving 
the life of a marine. 

We now pass to the boilers of the Daring, which, 
as we have said, are of a new type, and which we 
illustrate on page 667 of the present issue. Fig. 1 
is a front elevation, Fig. 2 a longitudinal elevation 
partly in section, Fig. 3 a cross-section, and Fig. 4 
a plan, one half of which shows sections at difte- 
rent planes, There are to be three of these boilers 
on the vessel. As will be seen by our illustrations, 
this design of boiler is a modification of the type of 
Thornycroft boiler fitted in the Ariete, which we 
described and illustrated in our issue of July 22, 
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1887.* The latter class of boiler was placed in 
the torpedo gunboat Speedy, the trials of which 
vessel were referred to in recent issues.t In 
place, however, of there being two wing cylinders 
at the bottom and a separator or steam collector 
cylinder at the top, this boiler has one large 
lower cylinder, and two small supplementary wing 
pipes at the sides. The grate area, as will be 
seen, is disposed on each side of the lower 
cylinder, so that there are two furnaces to each 
boiler, in place of one furnace, as in the older 
design. The main part of the heating surface is 
supplied by the series of tubes that connect the top 
and bottom cylinders. For the sake, chiefly, of 
insulation, a series of curved tubes run from the top 
cylinder to the two large pipes placed in the wings. 
These tubes are placed close together, excepting 
where they are expanded into the top cylinder and 
connected to the wing pipes respectively, where the 
exigencies of construction compel them to be sepa- 
rated. Every alternate tube of this series has to be 
bent outwards, as shown in the cross-sectional 
illustration, and the spaces thus formed are stopped 
by fire tiles as shown. It will be seen that these 
two outer series of tubes, being placed close together, 
form an insulating wall, by means of which the 
extreme heat of the furnace is prevented from 
attacking the smoke jacket or outer casing of the 
boiler, which is formed of sheet iron, and is placed 
close up to the insulating row of tubes, as shown. 
It would appear at first sight that this row of small 
tubes would afford but little protection, but it will 
be evident on reflection that the temperature of 
the tubes will not rise higher than that due to the 
boiler pressure, unless steam be generated in the 
tubes and become superheated. The excellent 
circulation maintained in the Thornycroft boiler 
is, however, relied upon as sufficient to prevent 
any superheating. It will be seen by the sectional 
plan, Fig. 4, that the wing pipes are carried 
right round the back of the grate, and are 
attached to the bottom central cylinder by a flange. 
The tubes, however, are not carried further than 
indicated in the plan, so that the back end of the 
boiler has to be insulated by fire tiles or other 
means. The attachment of the tubes to the wing 
pipes is made by union joints, the ends of the 
tubes being flanged, and being held, by means of 
glands, into nipples tapped into the wing pipes, a 
soft washer being used to make each joint steam- 
tight. Inthe upper cylinder or steam separator, the 
ends of the tubes are expanded in the usual way. 
It will be remembered that a leading principle 
in the Thornycroft boiler is that the tubes which 
form the heating surface are so arranged that 
the spaces enclosed by them constitute flues 
for the passage of products of combustion to the 
chimney. The same feature is retained in the 
present type of boiler. Thus it will be seen, by 
reference to the illustrations, that the main series 
of tubes—which are placed on the inner side of 
each furnace—-have their extreme rows so arranged 
that the tubes are touching, as in the single rows 
of insulating tubes. To effect this the tubes are 
bent at the ends, where they are expanded into the 
upper and lower cylinders. At the bottom and 
top, where the tubes join the cylinders, there are, 
therefore, triangular spaces. The products of com- 
bustion pass in through the triangular spaces at the 
bottom and ascend, circulating amongst the inner 
rows of tubes (which do not touch each other), and 
finally pass to the heart-shaped space in the middle 
of the boiler, which thus becomes a smoke-chamber 
leading to the uptake at the back end of the boiler. 
In designing his water-tube boilers Mr. Thorny- 
croft has always kept prominently in view the 
necessity for ample circulation ; a rock upon which 
most of the earlier designers of water-tube boilers 
were shipwrecked. In order to obtain this in the 
older design, the ends of the top and bottom cylin- 
ders were carried beyond the casing of the boiler and 
were then connected by large pipes, to which the 
name of ‘‘downcomers”’ has been given. No 
doubt in this way a very effectual means of circula- 
tion was set up, but a good deal of the structure 
was given up for no useful purpose so far as eva- 
poration was concerned; indeed, it was cooling 
surface, which was an excellent thing from a circu- 
lation point of view, but not conducive to other 
efticiencies. Mr. Thornycroft has made his new 
boiler so that the whole is contained within the 


* See ENGINEERING, vol. xliv., page 104. See also vol. 
xlvii., page 402, for further illustrations of the Thorny- 
croft boiler. 

+ See pages 579 and 610 ante. 











smoke casing, and the downcomers, which are now 
several in number, are placed within the central 
smoke-chamber connecting the top and bottom 
cylinders, as shown in the cross and longitudinal 
sections. By the latter it will be seen that these 
downcomers are curved in form. This is probably 
done for the purpose of allowing for expansion 
when heated. It may be found possible to make 
these pipes straight, if there be no other reason for 
bending them than the desire to allow for expan- 
sion and contraction. 

An advantage claimed for this ‘‘ flue-way ” system 
of arranging the tubes supplying the heating sur- 
face, is that the gases arising from the burning fuel 
are inclosed in a close combustion chamber, and 
in this way a nearer approach to complete combus- 
tion is obtained. In the present case the gases, as 
liberated from the coal, rise to the upper part of 
the space above the grate, together with the air 
blown through the fire by fans (when forced 
draught is used), The air and the gases in this 
way have a good opportunity of being thoroughly 
mixed whilst at the temperature necessary for com- 
bustion. Supposing a sufficient supply of air be 
maintained, the gases will not therefore be cooled 
down by contact with the surfaces of the tubes, 
before combustion is complete. It is also claimed 
that the ‘‘ flue-way” system has the advantage of 
keeping the heated gases longer in contact with the 
heating surface of the tubes. It may be mentioned, 
in connection with this point, that in the Lagrafel- 
d’Allest boiler fire tiles were arranged so as to 
secure this advantage. It will be evident, however, 
that on general principles it is desirable to keep the 
heated gases in contact with the heating surface 
for a sufficient length of time to allow the heat 
to be transferred to the water to be evaporated. 
An advantage claimed for bent tubes, as in this type 
of boiler, as compared with the straight tube arrange- 
ment isthat greater heatingsurface is obtained within 
given dimensions of space, and also that a lighter 
boiler is produced, other things being equal. In 
water-tube boilers of this type the tubes practically 
supply all the heating surface. The large cylinders, 
used, however, form a very appreciable addition to 
the total weight, and it is evident that the smaller 
the proportion of weight contained in the cylinders, 
the more effective the boiler will be for its weight, 
if other considerations are equal. 

With this new design, which may be distinguished 
as the Daring type of boiler, Messrs. Thornycroft 
state they get a more compact arrangement, so far 
as fitting the boat is concerned, and the advantage 
of the double furnace gives a boiler with a manage- 
able size of grate and large heating surface. This 
is shown by the fact that the Daring has but 
three boilers, whilst it would have required six of 
the older type, such as is used in the Speedy ; 
which vessel, it will be remembered, had eight 
boilers, her engines developing over 4500 indicated 
horse-power. ‘The total heating surface of each of 
the Daring’s boilers is 2964 square feet, and the 
grate area of each boiler 63 square feet. 

In regard to the circulation question, to which 
reference has already been made, it is well to 
remember that not only has the protection of the 
tubes from the fire to be provided for by circula- 
tion, but also the question of deposit in the tubes 
arises. In this respect the modern designer of 
water-tube boilers stands on a very different footing 
from his predecessors of ten or a dozen years ago. 
The great improvement made in evaporators and 
distillers, and—more important still—the recogni- 
tion that it is an essential feature of good practice 
that these should be carried, makes the incrusta- 
tion trouble very much lighter. The chief difficult 
appears to be that which arises from grease whic 
comes over with the feed. 

In the Daring we suppose no lubricant will be 
used in the cylinders, as in the case of torpedo- 
boats; but, in spite of this, a certain amount of 
solid matter has been found to come over into the 
boilers of such boats. This is, we are informed, 
always deposited in the bottom or wing cylinders— 
we are speaking now of the older design of 
Thornycroft boiler—and takes the shape of a 
somewhat plastic mass, the greater bulk of which 
is combustible. It is possible that even this 
trouble will be got over by the use of a grease- 
arrester; in the design of which there appears 
a probability that success has been reached. At 
times, however, salt water may be expected to 
find its way into the boiler. A leaky condenser 
will speedily flood the boilers with salt water, as 
was proved on a recent trial trip, or it may be 





necessary to use salt water for make-up through 
failure of the evaporators. Such an accident 
occurred to some torpedo-boats, built for a South 
American navy by Messrs. Thornycroft, and con- 
taining the Thornycroft water-tube boiler. In this 
case the boats were run for aconsiderable time on 
salt water, but arrived at their destination appa- 
rently in good order, and have been in work since. 

It is sometimes claimed that if the circulation 
in a water-tube boiler be rapid, the scale from 
the lime salts in salt water will not form. This 
certainly is not our experience, and we are of 
opinion that scale will form on the interior surface 
at that part where the temperature of the feed be- 
comes sufficiently high for the purpose of depositing 
the lime salts, however rapid the circulation may 
be. In some forms of water-tube boiler lime is 
inserted in the feed, and care is taken to heat the 
water to the point of ebullition before it is brought 
into contact with the heating surface of the boiler. 
In this way the lime salts, together with the grease, 
are said to combine with the added lime, which is 
deposited in the form of mud and not as scale. By 
using such precautions it is said salt water can be 
used for make-up, care, of course, being taken that 
the saturation is not too high. Messrs. Thornycroft, 
however, state that the fairly extended experience 
they have had with their boiler indicates that such 
precautions are not necessary, but at the same time 
they do not advocate salt water being introduced 
into the boiler. 

Many of our readers will, perhaps, remember 
that about fifteen years ago a pipe boiler was 
introduced into this country from the United 
States, and was said to be capable of running 
with wholly salt-water feed. The somewhat heroic 
means of freeing the tube of the scale that formed 
was to heat the generating coil to a dull red heat, 
and then flood it with cold feed, so that the 
sudden cooling and contraction of the metal 
cracked off the adherent scale, which was swept out 
at the same time by the rush of steam through the 
blow-off. That some scale could be removed in this 
way we had proof, and also that some scale remained, 
for more than one coil became all but choked up 
from this cause. However, none of the forms of 
pipe boiler now before the engineering world are 
capable of withstanding so drastic a remedy with- 
out ruin to their constitution, and the matter is 
only recalled as an interesting instance of the 
courage of American inventors. It may be added 
that the introducers of this coil boiler got over 
another difficulty that besets the path of the user 
of the water-tube boiler, namely, the accumulation 
of soot and fine ash amongst the tubes, by the very 
simple method known to a past generation of 
washerwomen as ‘‘skying the copper ;” the pro- 
cess consisting of placing a parcel of gunpowder in 
the fire and shutting the furnace door sharp. 

The new type of Thornycroft boiler possesses to 
a greater degree than the older design the advantage 
of a lofty furnace. The difficulty in stoking long 
grates consists largely of the fact that in cylindrical 
furnaces of the ordinary boiler the coal cannot be 
thrown up ; to borrow a term from artillerists, the 
trajectory is too flat, so that high velocity is re- 
quired. In the trials of the Speedy the Sheerness 
stokers expressed themselves delighted with the 
ease with which coal could be got all over the 
furnace, and in the new design this advantage 
will be still more apparent. 

This new type of boiler is also extremely well 
adapted to being grouped. In such cases the 
single rows of tubes are naturally only required 
on the outside boilers. Another point worthy of 
notice is that the design of this boiler can be easily 
accommodated so that it can be placed low down in 
the run of a vessel where the bottom fines. By 
raising the wing pipes a little the lower corners can 
be cut off practically without sacrificing heating 
surface. 

On the whole, the boilers of the Daring are a 
most interesting addition to the great marine engi- 
neering feature of the hour, viz., the evolution of a 
trustworthy water-tube boiler. The trials of the 
vessel will be watched with much interest. 








NOTES. 
Tue ‘‘ ANTELOPE’s” TRIAL. 

Tue failure of the Antelope’s trials through the 
priming of the boilers, will be a disappointment to 
a good many persons, whilst it will be looked on as 
not entirely a calamity by others, notably the 
many adherents of the water-tube system. When 
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it was stated that Messrs. Yarrow and Co. were 
the contractors for the machinery of this torpedo 
unboat, it was felt that a good opportunity would 
& afforded of testing the capability of the locomotive 
type of marine boiler. It must be borne in mind, 
however, that the so-called locomotive boilers of 
the Antelope are of very different design from that 
of the truer locomotive class of steam generator, 
generally placed in torpedo-boats. The torpedo 
gunboat boilers are an Admiralty pattern, having 
two furnaces and a wet-bottom firebox. An out- 
line of these wet-bottom locomotive boilers will be 
found on page 695 of our last volume. The damage 
to the cylinder cover was, of course, due to the 
presence of an excessive amount of water, owing to 
the heavy priming. Supposing the mishap occurred 
through true priming, and not from flooding of one 
boiler, we do not see how the matter affects the 
important question of feed distribution, as has been 
stated. Priming may occur although each boiler 
receives its own proper share of feed-water. 


PROPELLER SHAFTS. 

During the last few years considerable attention 
has been devoted to the prevention of the corrosion 
and pitting which occur in the propeller shafts 
of marine engines, arising mainly in consequence 
of the galvanic action which takes place at the ends 
of the liners. Members of the Institution of 
Mechanical Engineers who attended the last 
summer meeting and visited the Central Marine 
Engine Works at West Hartlepool, will recollect 
having seen Mr. Mudd’s plan carzied into effect 
there. It consists in drawing up a sleeve of india- 
rubber, or the like, over the shaft between the 
liners, the tapered ends of which it overlaps; the 
sleeve may, however, be wrapped around the shaft. 
This is an exceedingly simple and cheap arrange- 
ment, and it is one which affords great facilities for 
inspecting the shaft; it is in use, but probably 
sufticient experience has not yet been acquired to 
enable definite assertions to be made as to its 
success. Mr. Dumlin, of London, applies between 
the liners and over the ends of the latter a coating 
of gutta-percha made to adhere by a composition, 
to apply which the shaft has to be heated. A gutta- 
percha, or other lining, forced into a dovetailed 
annular recess in the end of the liner, and moulded 
into a projecting nose, is the plan invented by Mr. 
Jordan, of Cardiff; while, according to the arrange- 
ment devised by Mr. Taylor, of Barry, the shaft 
adjacent to and under the liner is surrounded by 
a casing of white metal, formed with a shoulder 
abutting on the end of the liner. Mr. Ellis, of the 
Atlas Works, Sheffield, protects the entire shaft 
with an electro-deposited coating of copper or 
copper alloy. Other inventors have proposed the 
application of simple and compound discs of good 
or bad conductors of electricity, and the introduc- 
tion of stuffing-boxes and glands between the pro- 
pellers and the outer liner. 


PLATES FOR SECONDARY BaArreriEs. 

A novel method of preparing plates for secondary 
batteries was described by Mr. Herbert Lloyd in a 
yaper recently read before the Franklin Institute. 
™ the first place, small tablets made by fusing 
together a mixture of the chlorides of lead and zinc 
are prepared, and round these a framing of anti- 
monous lead is cast under pressure. This method 
of casting insures that the framework shall consist 
of dense metal, which will not be acted upon by the 
electrolyte of the cell. The plate thus produced 
still requires further treatment, as the mixture of 
the zinc and lead chlorides is non-conducting and 
inactive. By setting up the plate in a bath of 
zinc chloride, together with a zinc plate, the 
tablets are decomposed, the zinc chloride dissolves 
out, and the lead chloride is reduced to metallic 
lead, having a porous crystalline structure. The 
addition of the zinc chloride to the lead chloride in 
the first instance has two advantages. In the first 
place, lead chloride, cast alone, falls to pieces, which 
is prevented by the addition cf the zinc salt. 
Secondly, it allows the density of the porous lead 
finally obtained to be controlled by the addition of 
greater or lesser percentages of the zinc chloride. 
The tablets are originally cast of such a shape that 
they dovetail into the frame of antimonous lead 
which supports them. After the plates have been 
removed from the reducing bath of zine chloride, 
in which they remain for from 12 to 24 hours, they 
are set up with a plain lead plate, and a heavy cur- 
rent passed through them for some hours. This is 
said to show if any unreduced chloride is left in the 
plate, After this, the plates may be used at once as 





negative plates for a storage battery ; but to obtain 
positive plates it is necessary to set them up with 
a clean lead plate, and pass a current through them 
for several weeks, or until the whole of the spongy 
crystalline lead is converted into the peroxide. 


Tue TestIne or Gas CYLINDERS. 

The report which we publish elsewhere on the 
explosion of a gas cylinder at Bradford raises the 
question as to whether these *‘‘ bottles,” now so 
commonly used in connection with lantern lectures, 
should be carried by the railway companies as 
personal luggage. For our own part, we have no 
doubt that, if properly made, these cylinders are 
perfectly safe, an opinion which is confirmed by the 
fact that the accident referred to is the first recorded 
as yet, although many thousands of these cylinders 
must now be in daily use. The question then remains 
as to what is the best way of manufacturing and 
testing these bottles. We quite agree with Pro 
fessor Goodman that a milder steel should be used 
than was adopted in the case of the cylinder which 
failed. These cylinders are liable to be knocked 
about somewhat severely, and if of brittle 
material may be highly tried, whilst a milder steel 
would, by plastic yielding, prevent the stresses thus 
arising exceeding safe figures. It appears that the 
brittleness of the metal in the present instance arose 

rtly from lack of annealing. This is supposed to 
“ done by the makers, but is also done every time 
a cylinder is re-valved by the oxygen companies, 
that is to say, about every four years. The thickness 
should certainly be as uniform as possible, though 
so long as the changes of section are gradual and 
not sudden, the cylinder will be strong enough, 
so long as the least thickness is sufficient for the 
pressure. As regards the proper test pressure, 
difference of opinion may arise. Professor Good- 
man thinks that twice the working pressure is too 
high, but we greatly doubt if cylinders of such 
dimensions as those used for bottling gas would be 
overstrained by such a pressure. In fact, if it 
were possible to apply this pressure by driving a 
drift Yau them, instead of by water, they would, 
if of mild steel, be substantially strengthened by 
the process. This is, of course, impracticable, and 
it is necessary to have recourse to the water test. 
This we should be inclined to fix at double the 
pressure, but the strain applied under tests should 
be well within the elastic limits of the material. 
The variations in thickness should also be measured 
by callipering, and if large and sudden variations 
are discovered, or if spots where the metal is too 
thin for the pressure are found, the bottle should 
be rejected. 


REGULATIONS FOR THE WORKING OF ELECTRIC 
TRAMWAYS. 

It will be remembered that the Joint Committee 
of the two Houses of Parliament, which considered 
the relative positions of the telephone and electric 
iraction interests, recommended that the Board of 
Trade should draw up regulations to minimise, as 
far as was reasonably practicable, the ill effects on 
the telephone service of the currents used in the 
tramway service.* <A set of draft regulations has 
now been issued for the purpose of eliciting sug- 
gestions and criticism, pending the final settlement 
of the rules. The following are the points of chief 
interest: An uninsulated conductor laid between 
the rails shall be electrically connected to the rails 
at distances apart not exceeding 100 ft., by means 
of copper strips, having a sectional area of at least 
ys square inch. An uninsulated return shall 
always be connected to the negative terminal of 
the generator, and, to determine the leakage 
current, this terminal shall also be connected 
through a current indicator to a water-pipe of 4 in. 
diameter or more, or to two separate earth con- 
nections, not less than 20 yards apart, and so 
arranged that an electromotive force not exceeding 
4 volts shall suffice to produce a current of at 
least 2 ampéres from one to the other through the 
earth. The current passing from the earth con- 
nections to the generator shall not at any time 
exceed 10 amptres. The current from the un- 
insulated return to a pipe in its vicinity shall 
be, if any, from the return to the pipe, but it 
shall always be possible to reverse its direction 
by interposing a battery of three Leclanché cells 
connected in series. The insulation of the line, or 
outgoing conductor, and of all feeders, shall be so 
maintained that the leakage current shall not 
exceed ;}, ampere per mile of tramway. The 
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leakage is be tested daily. When the line and 
return are both overhead, the distance between 
them shall not exceed 3 ft., and when both are 
underground it shall not exceed 18 in. Whena 
metallic underground conduit is employed, it shall 
be electrically continuous. If the conduit be non- 
metallic, and not highly insulating and impervious 
to moisture, and if it be within 6 ft. of any pipe, a 
non-conducting screen shall be interposed between 
the conduit and the pipe, of such materials and 
dimensions that no current can pass between them 
without traversing at least 6 ft. of earth. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 20, 1893. 

THe collapse in steel rail quotations continues to 
agitate iron and steel circles. A further drop is 
imminent. Attempts are being made to patch up a 
peace with the Carnegie interests. The Pittsburgh 
mills interests are on the warpath, and there will be 
no peace. Blooms have sold as low as 16 dols. in 
Western Pennsylvania, and when the cost of rolling 
is added, it will be seen at about what figure rails can 
be sold. A vigorous canvass is being made, but rail- 
way managers are slow to place orders. The tumble 
in prices, even to as low a figure as 20 dols., has 
rather frightened buyers, and they are waiting to see 
prices touch bottom. The Waysand Means Committee 
will announce an intended reduction in steel rail duties 
next Monday to 8 dols. per ton. Adding this tothe 
f.o.b. cost abroad, it is easy to see that American 
makers can crowd out foreign rails without difficulty, 
especially in the interior, where long freight hauls act 
as a protection. The iron trade remains in bad 
condition. It is true that there is more inquiry being 
made, but the volume of business shows very little 
increase. Heavy municipal requirements are held 
back. Money is easier, but there are too many 
uncertainties in political and business “channels to 
warrant any general expansion of business at this time. 
Car and locomotive builders are still without orders. 
General manufacturing is dull. 





NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—Last Thursday forenoon the 
market was strong and excited, and the price of Scotch 
warrants went up 5d. per ton on the announcement that 
a large number of the colliers were idle, and that the 
blast furnaces at Govan Iron Works had been damped 
down. That step, it was understood, had been taken to 
meet the threat of the colliers to strike, and it was then 
thought that the furnaces would be kept out until the 
prices of coal should recede to a point at which iron could 
more profitably be produced. It was also thought that if 
the miners really decided to go on strike, other iron- 
masters would likewise damp down their furnaces. The 
market was strong again inthe afternoon, Scotchiron being 
done up to 43s. 4d. per ton cash, closing with buyers at 
that price, and sellers asking 1d. less. The advance on 
the day was 5d. per ton, the largest that had taken place 
in one day for along time. Cleveland iron was 4d. per 
ton dearer, and Cumberland hematite iron 1d. dearer. 
At the close in the afternoon the settlement prices were 
—Scotch iron, 43s. 3d. per ton; Cleveland, 34s. 9d.; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 44s. 6d. and 43s. 3d. per ton. The market was 
again very strong on Friday forenoon, Scotch warrants 
rising 6$d. per ton further at 43s. 94d. cash. About 
15,000 tons of Scotch and 1000 tons of Cleveland iron 
changed hands. Cleveland advanced 3d. per ton, and 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 2d. and 3d. per ton. There was likewise a 
strong market in the afternoon, when Scotch warrants 
rose in price to 44s. per ton. Selling for the advance 
then took place, and the price of Scotch warrants came 
back 3d. per ton. A large business was done. Cleveland 
iron rose 3d. per ton on the day. The closing settlement 
prices were—Scotch iron, 43s. 9d. per ton; Cleveland, 
35s, -; Cumberland and Middlesbrough hematite iron, 
46s. 3d. and 43s. 74d. per ton respectively. On Monday 
forenoon the market was unsteady. Business took place 
in Scotch warrants up to 43s. aia r ton cash, being 
a rise of 14d. from the close on Friday, and 44s, eleven 
days was also paid, but at the close of the forenoon 
buyers were offering 433. 5d. per ton cash, being a decline 
of 4d. per ton on the day ; other kinds of iron were prac- 
tically unchanged in price. There was very little done in 
the warrant market on Tuesday forenoon. About 10,000 
tons of Scotch warrants were sold, partly at 43s. 6d. and 
43s. 4d. per ton cash, and 43s. 6d. and 43s. 5d. one month. 
Business was also done at 43s. 8d. one month, with ls. 
forfeit in buyers’ option. One or two lots of Cleveland 
were sold, and the cash price rose 4d. per ton. In the after- 
noon warrants appeared tobe rather more P seams apa and the 
tone of the market was flat, business in tch iron being 
done at from 43s. 34d. down to 43s. cash per ton, leaving 
off at 43s. 04d. per ton sellers, or 4d. down from the fore- 
noon. Only about 5000 tons of warrants were dealt in. 
Cleveland was quoted 2d. per ton down, and hematite 
iron 4d. per ton lower. The niarket was firmer this fore- 
noon, but only asmall amount of business was done in 
Scotch warrants, which were 3d. to 34d. per ton dearer. 
Some 5000 tons of Cumberland hematite iron were sold, 
the price advancing 2d. per ton. The market was a shade 
firmer in the afternoon, Scotch iron being 14d. up. The 
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—— are a few of the current quotations for No. 1 
special brands of makers’ iron: Calder, 50s. per ton ; 
Summerlee, 51s. ; Langloan and Coltness, 56s. (the fore- 
going shipped at Glasgow); Glengarnock (shipped at 
Ardrossan), 49s.; Shotts (shipped at Leith), 51s.; Carron 
(shipped at Grangemouth), 54s. 6d. per ton. In conse- 
quence of the miners’ strike it is difficult tosay how many 
blast furnaces are now in operation, as they have been 
damped down in all directions. Last week’s shipments 
of pigiron from all Scotch ports amounted to 4489 tons, 
as compared with 3412 tons in the correspondin 
week of last year. They included 209 tons for South 
America, 345 tons for India, 142 tons for France, 230 
tons for Germany, 436 tons for Belgium, 117 tons for 
Spain and Portugal, smaller quantities for other countries, 
and 2530 tons coastwise. The stock of pig iron in Messrs. 
Connal and Co.’s public warrant stores yesterday after- 
noon stood at 325,763 tons, against 326,220 tons yesterday 
week, thus showing a reduction for the week amounting 
to 457 tons. 


Glasgow Copper Markezt.—There seems to have been no 
business done during the past week in copper in the open 
market. At the close last Thursday buyers were offering 
421. 7s. 6d. per ton cash, and sellers wanted 2s. 6d. more. 
On the following day prices remained unchanged. A 
decline of 1s. 34. per ton was made on Monday fore- 
noon, while in the afternoon there was an advance of 5s. 
per ton. No change took place on Tuesday. This fore- 
noon there was an advance of 2s. 6d. per ton, and in the 
afternoon the price declined 53. per ton. 


Finished Iron and Steel Trades.—These two branches 
of trade are in a vory unsatisfactory state, owing more to 
the effects of the dispute on the question of miners’ 
wages than the want of orders. In most cases the order 
books are fairly well filled, and there have lately been 
some large deliveries at former rates, but as makers can- 
not afford to keep their furnaces and rolling mills going 
while such abnormal prices as those now current have 
to be paid for coal, they have in many cases brought 
their manufacturing operations to a standstill. 


Dock Extension Works at Leith.—A special meeting of 
the Leith Dock Commission was held last Friday after- 
noon, Sir Thomas Clark presiding. 


On the Relative Merits and Prospects of Steam and Gas 
Engines.—This was the subject of a communication made 
last ery tend night to a meeting of the Glasgow and 
West of Scotland Technical College Scientific Society, by 
Mr. W. H. Watkinson, Whit. Sch., the professor of 
steam, steam engine, and other prime motors. There 
was a large attendance of members, and much attention 
was given to the professor’s account of progress made in 
the way of increasing the efficiency of gas engines since 
they came into notice as serviceable motors nearly thirty 
years ago. He confidently predicted that in the early 
future such improvements will be effected on these 
engines as to bring up their efficiency to 50 per cent. 
An interesting discussion followed. 


Royal Scottish Society of Arts.—An ordinary meeting of 
this society was held in Edinburgh on Monday evening, 
when Mr, John Laing, F.1.C., made a communication on 
**Oil-Gas and By-Products from Mineral Oils.” He 
showed that mineral oil could be decomposed by three 
methods, namely, by repeated distillation into itself, by 
radiant heat, and by distillation under pressure ; and he 
explained in detail how the system of oil-gas manufac- 
ture which he had devised and patented was a combination 
of the three methods named, working in harmony to- 
gether. Instead of starting with an empty red-hot still, 
and running in oil, and flashing it immediately into 
vapour, and then producing an immediate deposition 
of coke in the apparatus, he preferred to use a still 
charged with a quantity of oil consistent with the 
number of cubic feet of gas desired to be made. 
This he vaporised by means of the surplus heat from the 
coal retorts. Thess he gre were passed through a con- 
denser, which liquefied the heavier portion, and _ re- 
turned it to the still for re-evaporation; the lighter 
gases passed over into a superheater, also heated from 
the surplus heat from coal retorts, and by the radiant 
heat there were rendered permanent. The back pres- 
sure from the gasholders on the still raised the boiling 
point of the oil in the still, and thus assisted in its own 
decomposition. All dirt was left in the still, and the 
residue was pitch of good quality. Mr. Laing suggested 
that all gas works should have an oil-gas plant in reserve, 
if nos in constant use, and so minimise the risks of leav- 
ing towns in darkness for want of coal through miners’ 
strikes, &c. Considerable discussion followed, among 
those who took part in it being Councillor Kinloch 
Anderson, convener of the Works Committee of the Gas 
Commission, who said that body had this subject of oil- 
gas manufacture before them at present. 


Association of Colliery Managers.—A meeting of this 
association was held in Edinburgh last Saturday, the 
resident, Mr. William Ray, Holytown, in the chair. 
‘he discussion on Mr. Weir’s papar on *‘ The Applica- 
tion of Electricity to the Development of Dip Workings 
and to other Purposes,” was resumed and closed. 


The Coal Trade Dispute (To-Day).—The coal trade 
dispute has for the past few days been a topic of much 
concern. The men wanted an advance of 1s. per day, and 
some of the coalmasters conceded an advance to that 
extent, but others vowed that they would not yield, with 
the result that many thousands of miners have not been 
at work this week. Today, however, there seems to be 
some hope of the difficulty being overcome by the inter- 
mediation of Mr. Nathaniel Dunlop between the 
masters and the leaders of the miners. A basis of 
arbitration has been proposed by Mr. Dunlop, one 
item of which is that the men shall resume work at 





once on being promised an advance of 6d. per day till 
February 1, a conciliation being established in the 
interim. Things certainly look more hopeful this after- 
noon. Mr. Dunlop, it may be mentioned, is the leading 
member of the firm of Messrs, A. and J, Allan, of the 
Allan Line of steamers. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
rather large attendance on ’Change here, and the market 
was pretty cheerful in tone. Inquiries were fairl 
numerous, and a fair amount of business was rtarecree: | 
Sellers generally asked 35s. for prompt f.o.b. delivery of 
No. 3 g.m.b, Cleveland pig iron, and stated that they had 
realised that figure, but transactions also occurred at 
34s. 10}d., and buyers did not care about giving more 
than the latter quotation. A few inquiries for delivery 
ahead were reported, but little forward business was 
done, prospects being regarded as uncertain. The lower 
qualities of pig were firm, No. 4 foundry being 34s. 
and grey forge 333s. Middlesbrough warrants opened 
34s. 11d., and closed 34s. 9d. cash buyers. 
iron was not much better, although Sheffield consumers 
are , ery: to work agaiu, and more is being sent to Scot- 
land. A slight improvement certainly was noticeable, 
but it was not so marked as was generally expected. For 
early delivery of Nos. 1, 2, and 3 makers’ east coast 
brands 433. 3d. was asked, and business was done at that 
price, but there were reports of parcels having been pur- 
chased at a rather lower figure. Spanish ore was quietish, 
but steady. Rubio was about 12s. 14d. ex-ship Tees. To- 
day the market was strong, and a moderate amount of 
business was recorded. Quotations for makers’ iron were 
practically the same as yesterday, but Middlesbrough 
warrants advanced to 35s., which was the closing cash price 
of buyers. For prompt delivery of No. 3 the general 
quotation was 35s. 


Manufactured Iron and Steel.—The state of affairs in 
the manufactured iron and steel industries is much the 
same as when we last reported. What change has taken 
place may be said to be for the better, but it is very 
trifling. Works manage to keep going pretty well. 
Common iron bars are 4l. 17s. 6d. ; best bars, 5/. 7s. 6d. ; 
iron ship-plates, 4/. 153. ; steel ship-plates, 5/. 2s. 6d. ; 
iron ship angles, 4/, 12s. 6d. ; and steel ship angles, 4/. 15s. 
—all less the usual 24 per cent. discount for cash. Heavy 
sections of steel rails remain at 3/. 123. 6d. net at works. 


Wages in the Manufactured Iron Trade.—The report of 
Mr. Waterhouse for the two months ended October shows 
the average net selling price of manufactured iron to have 
been 4/, 163. 10d. per ton, according to which the wages 
will continue the same during the ensuing two months. 
The quantity produced reached 24,404 tons, or 1300 tons 
below the previous two months, and 14,775 tons below 
the corresponding period. The details were—632 tons 
rails, averaging 4/. 63. 5d. ; 10,413 tons plates, averaging 
41. 11s. 9d. ; 10,641 tons bars, averaging 5/. 23, 10d. ; 3423 


tons angles, ae 4l, 16s. 1d. The average price is | K 


1ls. 6d. per ton below the corresponding period. 


The Fuel Traze.—Fuel continues dear, but quotations 
are coming down a little. The fact that coal is bein 
sent to places where Scotch coal was sent is of course cal- 
culated to assist in keeping up rates. On Newcastle 
Exchange best Northumbrian steam coal is 133. f.o.b., 
and small steam 5s. 6d. to 63. f.o.b. There is noalteration 
in manufacturing coal, but contracts for next year are 
being negotiated. Gas coal is scarce, and firm in price. 
A large number of deliveries are being made on old con- 
tracts. Coke varies somewhat in price. Here something 
like 13s. 6d. is mentioned for blast-furnace qualities deli- 
vered at Cleveland works. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Yorkshire Miners’ Association.—The first official meet- 
ings of this body, since the settlement of the strike, were 
held this week at Barnsley, and lasted two days. The 
executive were sorry to report there were yet some 
collieries that had not been reopened for various reasons, 


and rather a large number of workmen were not yet able | ¥ 


to get back to their working places. It was stated that 
Earl Fitzwilliam had consented to reopen his pits on condi- 
tion that none of the men were intimidated for the pur- 
—_ of making them join a union or federation. The 

ands had agreed to this. As usual, “‘ grievances” were 
reported from various places. The officials were requested 
to attend with deputations at the collieries named to en- 
deavour to settle the differences. The executive also de- 
cided that the levy of 2s. 6d. per member should be paid 
by the miners for the next two pay-days, in support of 
the men who are still out of work. 


Tron and Steel.—It is now evident that very good busi- 
ness may be expected for the next few months in the iron 
and steel trades. All the blast furnaces in the district 
are being put into work as rapidly as possible. Prices 
are firm at 423. for forge and 43s. to 44s. for foundry pig. 
Makers of best qualities of bar iron and sheet have plenty 
of orders in for both home and export, and are placing 
their mills and forges on full time. It is thought that 
prevailing rates will be upheld. Steelmasters are as yet 
short of supplies of coke, and this prevents many depart- 
ments from working on full time. Firms are represented 
as having good orders on the books for marine and rail- 
way materia], and very satisfactory inquiries. During 
the week coal has gone down about 8s. per ton, making 
house coal in the market 16s. to 18s., seconds 12s, 6d., 
furnace coal 93., and engine slack 6s. upwards, 


Hematite pig | 


| Large Profits.—The directors of Skinner and Holford, 
Limited, proprietors of the Waleswood Colliery, have 
declared a dividend at the rate of 1/. per 7/. share, which, 
with an interim dividend of the same amount in May 
last, is equal to over 28 per cent. per annum. Last year 
a large portion of the capital was repaid out of profits. 


Government Orders, Eagineers, &:c.—Work has been 
resumed as rapidly as possible in the various departments 
in which work for Government is undertaken. Armour- 
plate rollers are put on full time, and in the gun and 
projectile shops orders are being pressed forward. Various 
firms engaged in engineering state that they anticipate a 
busy period. The number of unemployed mechanics is 
being gradually reduced. 


The Cost of Rolling and Forging.—A meeting of rolling- 
mill proprietors was held in Sheffield yesterday to con- 
sider various matters connected with the trade. When 
| the coal famine commenced in August they put up the 
| cost of rolling 5 per cent., and later in the month the 

ut on another 10 per cent., making 15 per cent. in all. 
| It was now agreed that the 15 per cent. be knocked off 
|from December 1. The tilters and forgers also held a 
| meeting yesterday. It was stated that inasmuch as they 
| did not move till after the coal strike had been on several 
weeks, and then did not increase their prices to anything 
like what the rolling-mill people did, they were not called 
upon to make any alteration at present. 





} 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—There has been a slight falling off in the 
inland demand for steam coal at Cardiff; but, on the 
other hand, there has been an increased inquiry on Con- 
tinental account, and last week’s shipments of coal from 
Cardiff exceeded the average by as much as 40,000 tons. 
Prices have shown an upward tendency upon the whole ; 
the best descriptions have made 15s. to 15s. 6d., while 
secondary qualities have brought 14s. 6d. to 15s. per ton. 
The house coal collieries are generally active; No. 3 
Rhondda large has made 14s. to 14s. 6d. perton. Only 
a moderate business has been passing in iron ore. 


Llanbradach.—Additional machinery, in course of erec- 
tion at the Cardiff steam coal collieries, Llanbradach, 
will probably be in working order about the commence- 
ment of the new year. At No. 1 pit the output continues 
to increase, particularly from the bituminousseam. These 
collieries are lighted by electricity. Inthe Aber Valley 
the Universal Coal mes (Limited) is carrying on 
sinking operations satisfactorily under the snperintend- 
ence 0} Mr. D. Thomas. 


The “ Talbot.”—The Talbot, cruiser, is not now ex- 
pected to be laid down at Devonport until the close of 
the current financial year, as the Harrier, gunboat, which 
now occupies the slip upon which the Talbot is to be 
built, will not be ready for launching before March. 
There is no other slip available at Devonport for the con- 
struction of a cruiser of the dimensions of the Talbot, so 
that there must necessarily be some delay. Although the 
Talbot has not yet been laid down at Devonport, con- 
siderable progress has been made with her machinery at 

eyham. Of eight boilers with which she isa to be ad 
vided, four have reached an advanced stage. Altogether, 
13,0007. is to be expended upon the machinery of the 
Talbot during the current financial year. 


Plymouth Sound.—Dredging operations will be com- 
menced in a few days in Plymouth Sound. This will 
interfere for some time with the telegraph cable between 
the Breakwater and Bovisand Forts. 


Barry Graving Dock.—The fourth annual meeting of 
the Barry Graving Dock and Engineering Cmnntey. 
Limited, was held on Thursday at Barry Dock. The 
report and statement of accounts for the pe year was 
submitted by the chairman, showing that, after providing 
24911. 5s. for payment of interest on debentures, there 
remained (including 7072. 3s. 10d. broughi forward) a 
net profit of 16,603/. 3s. 3d., out of which an interim 
dividend amounting to 1000/. was paid May 5, leaving a 
balance of 12,310/. 7s. 1d. The directors, Mr. Handcock 
said, had applied 3000/. to the payment of debentures, 
and had carried 3000/. to a reserve working capital 
account, and they now recommended the declaration of a 
dividend of 10s. per share, making 10 per cent. for the 
ear. This, the chairman added, would absorb 5000/., 
and leave 1310/. 7s. 1d. to be carried forward to the next 
account. The report and accounts were adopted, and the 
dividend recommended was declared. 


Toff Vale and Rhumney Railways.—Negotiations for a 
fusion of the Taff Vale and Rhymney Railways are 
stated to be progressing satisfactorily. No opposition is 
anticipated from the Great Western Railway Company. 
The terms of fusion are not yet finally arranged, but the 
basis upon which negotiations have been carried on thus 
far, provides that the ee ordinary'stockholders shall 
receive 8 per cent. for the first year, 84 per cent. for the 
second year, 9 per cent. for the third year, 94 per cent. 
for the fourth year, and 10 per cent. thereafter. 


Drainage at Barnstaple.—On Saturday the Barnstaple 
Rural Sanitary Authority adopted a recommendation of 
the sewers committee to extend a new 6 ft. by 3 ft. drain, 
in course of construction at Taw Vale Parade. Mr. 
Ashton explained that the estimate of the surveyor for the 
6 ft. 3 in. and 3 ft. drains was 1870/.; but the lowest 
tender was 2740/., exclusive of about 300/. for incidental 
works. Mr. Smith, Local Government Board inspector, 
had come to the conclusion that the work could not be 
done for the money which the sanitary authority pro- 
posed to borrow, and he advised them to borrow 5007. 
more and extend the scheme. The plans had been sub- 
mitted to Mr. Smith, at Tavistock, and that gentleman 
would see that the application fora further loan would be 
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at once attended to. The estimate was for an additional 
expenditure of 1150/., but it was quite possible that there 
might be some other necessary works, and the sewers 
committee proposed to ask leave to borrow 15001. It was 
resolved to make immediate application for leave to 
borrow 1500/. 


More Welsh Coal.—On Monday a new seam was won 
at the Maesteg Merthyr Colliery. The seam is 5 ft. 9 in. 
in thickness, and it is very clean coal. This seam has 
not been proved before in the Llynavi Valley, and it 
must underlie the whole coal area already proved in the 
district. This is the third workable seam won at the 
Maesteg Merthyr Colliery recently. Mr. Yockney, engi- 
neer to the Rhondda and Swansea Bay Railway Com- 
pany, has written to Mr. C. Evan-Thomas, the proprietor 
of the land on either side of the Neath, under which a 
rich seam of coal has been discovered, advising him to 
prepare to work theseam. Mr. Yockney has been in- 
structed to draw up a report for Mr. Thomas. 








Coat in Iraty.—The imports of coal into Italy in the 
first nine months of this year amounted to 3,021,300 tons, 
as compared with 2,713,000 tons in the corresponding 
period of 1892, In the total of 3,021,300 tons representing 
the imports of coal into Italy in the first nine months of 
this year, Germany figured for 32,300 tons, and Great 
Britain for 2,989,000 tons. 





ENGINES OF THE BATTLESHIPS ‘* MAGNIFICENT” AND 
‘*Masgstic.”—The tender of Messrs. John Penn and 
Sons, engineers, of Greenwich, for the construction and 
fitting of the propelling machinery, &c., of the new first- 
class battleship the Magnificent, now being laid down at 
Chatham Dockyard, has been accepted by the Admiralty. 
The ship will be fitted by Messrs. Penn with two inde- 
pendent twin-engines of the inverted vertical three- 
cylinder triple-expansion type, to develop 12,000 indicated 
horse-power. They will be supplied with steam by eight 
single-ended tubular four-furnaced boilers, fit with 
apparatus to work them on Martin’s induced draught 
principle. The Naval Construction and Armaments Com- 
pany, Barrow, have received from the Admiralty an order 
to construct the engines and machinery of the Majestic, a 
large first-class line-of-battle ship, to be built at Ports- 
mouth, similar in design to the Magnificent. 

Tue New West Inpra LINER OF THE COMPAGNIE 
GENERALE TRANSATLANTIQUE.—Following the description 
of the West India Royal Mail Company’s new liner 
Nile, it may be interesting to see what is the kind of 
opposition she has to encounter, and in that regard a 
man description of the latest French boat La Navarre is 
perhaps of interest. La Navarre hasbeen in hand a good 
while, her construction having been delayed whilst 
negotiations were proceeding between her owners—who, 
by the way, are her builders too—as to the new mai 
contract. She was launched from the yard at Penhoet 
St. Nazaire, and is built of steel. She is divided into 
fifteen compartments by thirteen transverse bulkheads, 
and a longitudinal bulkhead in the engine-room. There 
are four complete decks ; the promenade deck extends 
half the length of the vessel, The vessel is 494 ft. in length 
and 49 ft. 3in. beam, with a depth of about 37 ft. Her 
displacement is 8922 tons at a loaded draught of 22 ft. 8 in. 
The vessel is, of course, propelled by twin screws, driven 
by triple-expansion engines. Each set develops 3750 
horse-power, showing a total power of 7500, with 90 re- 
volutions a minute. The cylinders are 314 in., 50}in., 
and 82h in. in diameter, with a stroke of 52hin. Hach 
engine has its own condenser, 14 ft. Lin. long, 6 ft. broad, 
and 10 ft. 10in. high. The total length of the tubes is 
upwards of 27 miles. The boilers are double-ended, four 
in number, and having a total of twenty-four furnaces 
of a diameter of 47 in. There are four ventilating 
vans for forced draught. The propellers are of gun- 
metal, and their diameter is 15 ft. 4 in. The funnels, 
two in number, are elliptical, the greater diameter 
being 8 ft. 10 in., and the lesser 5 ft. 3 in, She is 
furnished with two masts, and these do not carry yards. 
Accommodation is afforded for 250 saloon, 54 second, and 
74 third-class passengers. In addition to this, on the 
lower deck no lens than 600 emigrants can be berthed. 
For the purpose of the proper separation of the sexes, 
these are carried in three separate divisions. The first- 
class passengers are of course amidships. The dining 
saloon on the upper deck will seat 152 persons at one 
time. There are small tables at the sides for private 
parties, as well as the long tables in the middle of the 
room. This room is 66 ft. long and 32 ft. 9 in. broad. 
The salon de conversation, or, as the Americans will 
doubtless call it, ‘the social hall,” is about 40 ft. long, 
and is lighted by a dome as well as by the usual side 
port-holes, The decoration of this room has been par- 
ticularly attended to, and the walls are panelled with 
marqueterie. The usual smoke-rooms, barber’s shop, and 
bath-rooms are not forgotten. On the nain deck are the 
children’s dining saloon forward, and the second-class 
passengers’ dining-room saloon aft. The cabins de luxe 
and family cabins are on the promenade deck. La Navarre 
is lighted throughout by electricity, there being 742 
lights on board. There is also a refrigerating apparatus 
on the Fixary system for the manufacture of ice and for 
the preservation of the fresh provisions, As is well 
known to our readers the French have elaborated the 
armed cruiser idea, which was originated on this side 
of the Channel, and recently rather neglected by the 
British Admiralty, and of course this vessel is capable 
of being used as an auxiliary in time of war. Briefly it 
will be seen that La Navarre, which attained a speed of 
18 knots on trial without being forced, is superior to any- 
thing we have in the West India trade. 





MISCELLANEA. 


At the last meeting of the Mason College Engineering 
Society, held at Birmingham, Mr. Guy L. Till, Assoc. M. 
Inst. C.E.. read a paper on “‘ Sewer Ventilation and 
Flushing.” 

At a meeting of the Liverpool Engineering Society 
held on Wednesday evening, November 22, a paper on 
‘The Adjustment of Surveying Instruments” was read 
by Mr. Ivan C. Barling, Assoc. M. Inst. C.E. 


On November 23 the members of the Junior Engineer- 
ing Society Broa a visit to the cable dépét of the London 
Tramway =peny, Streatham-hill, and were shown 
over the plant there by Mr. W. N. Colam, M.I.C.E. 


The third annual general meeting of the Owens Col- 
lege Engineering Society was held on Tuesday, November 
18, when a discussion took place on the stresses in man- 
holes and domes of boilers. 


Replying to a question in the House of Commons last 
Friday, Sir U. Kay-Shuttleworth stated that the cost of 
a battleship during commission was estimated to amount 
to about 50,000/. annually. This included repairs, 
maintenance, sea stores, coals, pay, victualling, &c. 


The opening meeting of the present session of the 
graduates’ section of the North-East Coast Institution of 
Engineers and Shipbuilders was held on Tuesday, 
November 28, at the Durham College of Science, New- 
castle-on-Tyne, when a paper entitled ‘‘Some Notes on 
Boiler Designing ” was read by Mr. Gaine. 


Messrs. J. and H. Hall, Limited, of Dartford, Kent, 
have just completed a large carbonic anhydride refrige- 
rator for the Canterbury Frozen Meat and Dairy Produce 
Company of New Zealand. The machine in question is 
of 135 horse-power, and is intended for freezing 1500 
sheep per day, and for maintaining the temperature of a 
store of 30,000 sheep. The plant consists of complete re- 
frigerators coupled together and driven by triple-expan- 
sion engines. 


The United States cruiser Columbia is reported to have 
attained a speed of 24.95 knots ona preliminary trial with 
22,000 horse-power. As the estimated speed of this boat 
with 21,000 indicated horse-power was only 22 knots, 
there is evidently an error somewhere, as even if the boat 
were not at her full displacement, this would hardly 
account for such an extraordinary discrepancy between 
the calculated results and those asserted to have been 
actually obtained. 


The traffic receipts for the week ending November 19 
on thirty-three of the principal lines of the United King- 
dom amounted to 1,332,8851., which was earned on 18,388 
miles. For the corresponding week in 1892 the receipts 
of the same lines amounted to 1,401,868/., with 18,199 
miles open. There was thus a decrease of 68,9832. in 
the receipts, and an increase of 189 in the mileage. The 
aggregate receipts for twenty weeks to date amounted 
on the same thirty-three lines to 29,728,736/., in com- 

rison with 31,909,595/. for the corresponding period 
ast year; decrease, 2,180,859, 


The Linde British Refrigeration Company, Limited, of 
35, Queen Victoria-street, London, E.C., claim to have 
supplied to the s.s. Perthshire the largest refrigerating 
plant yet fitted on board ship. The boat in question has 
accommodation for nearly 2500 tons of frozen meat. The 
refrigerating plant consists of two ammonia compressors 
of the compound typa driven by compound steam engines, 
The condensers are arranged in the framing of the 
machine. The refrigerator coils are placed on the deck 
above the insulated holds. A current of air is caused to 
travel over these coils by fans, and then passes into the 
holds by air trunks in the usual way. 


At a meeting of the ny! Club of Philadelphia, 
on November 4, Mr. A. Lewis exhibited a section of a 
7-in. stay-bolt from an hydraulic riveter, which had broken 
in the nut at about 24 in. from the end of the bolt. The 
static load for which the bolt was designed was 450,000 lb., 
though at the time of the failure the actual load was 
robably not greater than 600 lb. It had, he stated, 
n found by experiment, that when a nut was made to 
come to the end of the bolt, and it was desired to obtain 
uniform stress across the bolt section, a thickness of nut 
equal to half the diameter of the bolt was insufficient, as 
it should be at least equal to the diameter. 


It is proposed to undertake further important irrigation 
works in Egypt. Messrs. Garstin and Willcocks have 
inspected four sites proposed for reservoirs in which to 
store water for irrigation purposes during the summer, 
when the Nile is low, and their reports will shortly be 

resented. The Government will then invite three 

Suropean hydraulic engineers of the highest reputation 
to come to pt and make a technical examination of 


the proposed schemes. This will probably be in Feb- | 8°®® 


ruary next. Three of these schemes are for the construc- 
tion of dams across the river at either Kalabsheh, 
Assouan, or Silsileh ; the fourth proposes to utilise the 
natural depression of the Wady Raian, in the province of 
Fayoum, by conducting into it the flood water of the 
Nile. This last project is the one associated with, and 
advocated by, Mr. Cope Whitehouse. 


Stock ramming has been extensively adopted on the 
new St. Mary’s Canal, Saulte Ste. Marie, Michigan, 
where about 6 cubic yards of clay a day have been rammed 
for many months. The work was un by sinking a 
3-in. pipe to the bottom of the dam. The rammer con- 
sis' of an iron rod 30 ft. long and 24 in. in diameter, 
enlarged at its lower end to 2iin. This rammer was 
driven by an ordinary pile-driver having a hammer of 
1900 lb. weight. The clay to be rammed was cut into 
cylinders about 3 in, in diameter and 1 ft. long by means 





of a special shovel. The practice was to drive about one- 
third of a cubic yard of clay, then to raise the pipe 10 ft., 
and drive another one-third of a yard, after which the 
pipe was again raised 10 ft. and an additional one-third 
of a cubic yard driven. The tube was then completely 
withdrawn and sunk again 5 ft. further on. The ground 
was gone over several times. 


In a recent issue of Engineering News, Mr.S, E. Coombs, 
assistant engineer of the Hannibal and St. Joseph Rail- 
way, gives an interesting account of a method adopted 
on that line of preparing burnt clay ballast. In locating 
a pit or kiln a good clay is sages, preferably a _ one, 
as such is more easily handled. Unfortunately, the 
available clay is often in bottom lands, where it is diffi- 
cult to get good drainage, which is essential to the 
economical working of the kiln. A working track is laid 
alongside the kiln. This latter is started by making a 
triangular pile of old sleepers 3 ft. high and from 2000 ft. 
to ft. long. This core is filled with coal and 
covered 1 ft. deep with clay and the fires lighted. The 
clay is ulonghen up from a ditch between the working 
track and the kiln. The track in question is simply laid 
on the surface, and is then easily shifted when required. 
After the fires have burned down somewhat, another layer 
of coal is added, which is also covered with clay to a depth 
of 6 in. or 9 in. This is repeated until the pile is raised 
to such a height that the work can be done by machines. 
These consist of a set of 10 horse-power and a set of 
5 horse-power engines, mounted on flat cars. One of 
these does the hauling and ploughing, whilst the other runs 
@ conveyor, which takes up the ploughed clay and dis- 
tributes it over the kiln. Previous to ploughing, coal is 
scattered over the ground, and _ thus gets thoroughly 
mixed with the clay. About 560 lb. of coal are required 
per cubic yard of ballast. The output from the kilns is 
about 1000 cubic yards per day for a kiln 4000 ft. long. 
Fifty men are required to work a kiln of this size, and 
the final cost of the ballast is about 4s. 44d. per cubic 
yard in place. 

We learn that at the last meeting of the committee of 
the Association of Private Owners of Railway Rolling 
Stock a decision of great importance to all traders own- 
ing railway wagons was come to. As is well known, the 
railway companies, by their standard specification for 
private owners’ wagons, issued in 1889, and their circular 
as to the reconstruction of — owners’ wagons, 
issued in April last, in effect claim arbitrary powers in 
respect of all such wagons. This claim is believed by 
private owners to go beyond the companies’ legal rights, 
and to endanger the continued existence of private owner- 
ship in railway wagons. The Private Owners’ Associa- 
tion, now in the third year of its existence, have by 
their committee decided that the time has come when 
it is essential in the interests of trade to get the vexed 
questions as to the rights of private owners judicially 
decided, so that the present state of uncertainty may be 
put an end to, and traders may know under what con- 
ditions they will be entitled to run wagons, before they 
invest further in this most useful but, under existing 
circumstances, somewhat speculative kind of property. 
An application is to be made to the Railway Com- 
missioners immediately, and their decision will be awaited 
with much interest by all who are alive to the import- 
ance of the questions to be decided. We much hope 
that this decision, when given, will in no way cripple the 
powers of the railway companies. As public bodies 
responsible for the safety of an enormous number of 
Soap. it is most desirable that they should have 
the fullest powere to refuse to run on their lines vehicles 
which, in their opinion, are not of ood construction, 
or are not efficiently maintained. The circular of April 
last, to which the Association of Private Owners of 
Railway Rolling Stock appears to object, does not, so far 
as we see, introduce any unreasonable restrictions, 








THE LatzE Mr. ALFRED Lonaspon.—We regret to 
record the death at Denmark-hill, on the 27th inst., of 
Mr. Alfred Longsdon, so well known as the representa- 
tive in this country of the firm of Krupp. Mr. Longsdon 

me associated with the great Essen firm as long ago 
as 1845, and from 1856 he held the procuration of 
the firm, and had practically the entire control of their 
business in this country. In the early days of steel tyres 
and axles Mr. Longsdon took a very active part in the 
introduction of the new material, and much of the pro- 
gress then made was due to the careful watch he kept 
upon all sources of trouble arising from its use. ° 
member of the steel trade in this country was more widely 
known than Mr. eg em and his decease will be sin- 
cerely regretted by a large circle of friends, 

TELEGRAPHY AT THE ANTIPODES.—In consequence of the 
t reduction in cable rates, there has been a very large 
increase in the number of messages received in and for- 
warded by New Zealand, as the following figures show. 
In August, 1892, the international messages forwarded 
numbered 207, of the value of 796/. 7s. 6d. The messages 
received numbered 213. The intercolonial messages for- 
warded numbered 1345, of the value of 1043/. 18s. 3d., 
and the messages received numbered 1594. In August, 
1893, the international messages forwarded numbered 
503, of the value of 1763/. 10s. 1d., and the messages 
received numbered 456. The intercolonial messages for- 
warded numbered 2382, of the value of 1554/. 10s. 7d., and 
the messages received numbered 2358. For eight 
months—January to August, 1892—the messages for- 
warded (international and intercolonial) numbered 
13,134, of the value of 16,2337. 03. 2d., and those re- 
ceived numbered 15,230. For the same period this year 
the messages forwarded numbered 24,271, of the value of 
20,0892, 15s. 5d., and those received numbered 24,271. 
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PUNCHING AND 


CONSTRUCTED BY 


THE BRITANNIA COMPANY, 


SHEARING MACHINE. 


ENGINEERS, COLCHESTER, 





THE punching and shearing machine illustrated 
above was constructed by the Britannia Company, 
of Colchester, for the British Government. It is 
designed to punch j-in. holes through {-in. plates, 
and to shear angles 44 in. by 44 in. by gin. The 
engine drives on to a crankpin fixed in an arm of 
one of the flywheels. Between the crankshaft and the 
main eccentric shaft there is an intermediate shaft, 
carrying a pair of intermediate wheels, both of which, 
like the first pinion and the main wheel, are shrouded 
up to the pitch circle. 





INDUSTRIAL NOTES. 

Tuovucu the great coal dispute has terminated, the 
effects of the long stoppage have not passed away. 
Indeed, it will be some time before they can cease to 
operate to the disadvantage of trade and industry. 
Mr. Pickard has been stating that some employers are 
not carrying out the terms of the Foreign Office settle- 
nent, by keeping idle parts of the pits, and some- 
times tHe whole colliery, so that 50,000 or 60,000 men 
were still out of work. But the pits in some cases can- 
not be worked till the ‘‘ ways” are set in order. That 
is one of the great disadvantages of a long stomeeye. 
Mr. Pickard’s threat to call out the men employed, be- 
cause all are not able to work, is, at least, a reckless 
policy. It was to be expected that a little friction would 
continue to exist for a time, but there is no evidence to 
show that it exists on the one side more than on the 
other, Speaking generally, the resumption of work 
was pretty general, and from the day when the pits 
were reopened the men have been getting to their 
‘*stalls” fairly well. The distress has not passed 
away, and will not for some time, but relief is still 

iven to the families, in cases where it is most needed, 

rom contributions and levies. 


The strike in the English coalfields having ended, 


the Scotch colliers are now in the field. Last week 
the Lanarkshire miners demanded Is. per day advance, 
which the coalowners refused. The miners decided to 


strike. At Airdrie about 2000 men ceased work. In 
the Falkirk district about 3000 men struck. The men 
at Callander accepted 6d. per day advance, and con- 
tinued at work. The Fifeshire miners demanded 124 
per cent. advance on their wages. In consequence of 
these labour troubles in Scotland, several furnaces have 
been damped down, nine at two large iron works alone. 
The Scottish oil companies threatened to close their 
works if the strike continued. The result of the pre- 
sent movement has been to throw idle a large number 
of men as well as the miners, for coal is scarce and 
dear. The men allege that they are willing to nego- 
tiate for the establishment of a Board of Conciliation 
to deal with wages and other matters, composed of 
equal numbers on both sides, and an independent 
chairman. 


The effects of the resumption of work in the English 
coalfields have been felt in the large increase of sup- 
plies, and large reductions in price. The drop in 
London has been about 9s. per ton since the setttlement, 
and large consignments have been made to the London 
merchants, both by sea and by rail. The poor people 
have, however, had to pay exorbitant prices for the 
very worst kinds of fuel, not much better than 
waste. In these disputes the r suffer the most in 
nearly all cases, for they pay higher prices for miserable 
stuff, and suffer want of employment and privation at 
the same time, 





Some friction still exists between the federation 
and the Northumberland and the Durham men, but the 
latter sent 2000/. last week to the men in distress in 
the federated districts. The fear is that the discon- 
tent with the associations in these two counties will 





lead to trouble in the near future, The patched-up 





peace is not popular in some of the districts, although 
it was settled by a vote of the whole of the men. 
The contest is likely to be between the old leaders and 
the new aspirants to that position, but contests of this 
kind injure men and masters more than the leaders 
attacked. This was the case recently in South Wales. 





It is said that the congratulations which have poured 
in upon Lord Rosebery have been most numerous, and 
among them one from Her Majesty the Queen. Both 
sides agree that his lordship’s tact, good temper, and 
frankness helped to bring about a solution of the 
difficulty. Few men have the combination of qualities, 
of position, and of knowledge to enable them success- 
fully to deal with so delicate a matter, and solve the 
problem, and never were they applied to better use 
than in the coal dispute. 





It appears that the Government propose to lay down 
more ships of war, and thus help to relieve the labour 
market. Such ships are really needed, and now is the 
time to build them, when materials are reasonably 
cheap all round. The Government have not even 
suffered much by the coal strike, for their supply is 
m contracts made when coal was cheap. Laken is 
sont elle gd gay ni the pressure of the 
unemployed will be lessened by this step. It may, 
perhaps, also give a fillip to stagnant trade in the 
shipping, engineering, and all cognate industries. 





As incidental to the discussion of the “‘ living wage,” 
and also of the coal dispute recently ended, the 
Labow Gazette has published a table showing the 
variations in the wages of coalminers since 1886, in 
the several chief districts. It should be borne in mind 
that the rates in 1886 were not the lowest, but were 
an advance upon the rates of 1879 and some subse- 
quent years. But taking the 1886 standard, the follow- 
ing is the net result from October in that year to the 
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end of October in this year. The net increase on that 
basis has been—({1) In the federation districts : Lanca- 
shire, Yorkshire, and the Midlands, 40 per cent. ; in 
Cumberland, measured from the altered standard in 
1892, it was 40 per cent., and in the Forest of Dean, 
55 per cent. (2) In the non-federated districts the 
net increase was: Durham, 214 per cent. ; Northum- 
berland, 20 per cent. ; in South Staffordshire and West 
Worcestershire, 40 per cent, In Scotland the increase 
was: South Scotland, 60 per cent., ‘and in Fifeshire 
and Kinross, 25 per cent. In South Wales the net 
increase was only 5 per cent. These rates have been 
changed somewhat by more recent advances in Scot- 
land, Wales, Durham, and Northumberland, and also 
in the Forest of Dean and Cumberland ; but io Lan- 
cashire, Yorkshire, and the Midlands, including Staf- 
ford and Worcester, the old rates remain at the 
respective increases over 1886. The greatest advance 
took place in 1890, when the federation districts ob- 
tained 20 per cent. advance, Northumberland 21} per 
cent., South Wales 274 per cent., Fife and Kinross 
114 per cent., South Stafford and Worcester 10 per 
cent., and Durham 5 per cent. South Scotland ob- 
tained no rise in 1890, but in 1889 obtained 444 per 
cent., and Fife and Kinross 324 per cent., Stafford and 
Worcester 20 per cent., South Wales 174 per cent., 
Durham 21} per cent., and Northumberland 174 per 
cent, In the same year the federation districts secured 
10 per cent. advance all round. South Scotland lost 
severely in 1891 and 1892, but regained its position 
this year. South Wales, on the contrary, lost over 44 
per cent. in 1891 and 1892, and only regained 24 per 
cent. a few months ago, since the coal dispute began. 

The ‘‘ Jerusalem Conference,” reconstituted, is about 
to deal with the “‘living wage.” The place of meet- 
ing ischanged to the Westminster Town Hall, and the 
chairman is Mr. George W. E. Russell, M.P., who was 
to have taken the chair in the Jerusalem Chamber. 
The object of the conference is to insure ‘‘such a 
wage as shall enable the workers to maintain healthy 
and human homes.” The maintenance and improve- 
ment of the standard, it is affirmed, is best calculated 
to promote economical efficiency, while a third resolu- 
tion proposes permanent boards of conciliation in each 
trade. All these objects are excellent and most desir- 
able, but there is only one man in the list of names 
that can by any stretch of the imagination be regarded 
as any authority upon the questions discussed, and 
that one is a well-known professor at Cambridge. 
There is not a single employer of labour or any re- 
cognised labour leader named as taking part in the 
conference, or as having been vadbee = | in reference 
thereto. Ministers of religion and barristers think 
they know a good deal better than employers and em- 
ployed as to the conditions of labour and the regula- 
tion of wages ; but, somehow, these conferences always 
end insmoke. Most of the economical doctrines that 
are now denounced have ever found in ministers of re- 
ligion and barristers the most energetic A ern and 
aivasatin, and the sudden turn of their opinions may 
be as great a danger as their former antagonism. 
Great economical and industrial changes are as slow 
in their growth as political changes, perhaps slower, 
for the conditions of life and labour are more complex 
than those pertaining to mere political readjustments, 
which, after all, constitute but the means of express- 
ing the changes in habits and thoughts which have 
‘lies place. The discussion of the questions proposed 
can, however, do little harm, and it may do some 
good, especially if the resolutions are of a reasonable 
character, and are not calculated to widen a contro- 
versy, which is already wide enough in its nature and 
consequences, 


The Employers’ Liability Bill passed its final stage, 
the third reading, in the House of Commons, witheet 
a division. Mr. Chamberlain, who was the putative 
father of the Act now in force, made a long speech 
adverse to the Bill, but he declared himself as 
— to any division, The Bill has been sent to 
the Lords, by whom its fate will be decided. The 
principal clauses in the Bill enact: 1. Liability of 
anemployer for personal injury to a workman in his 
service by reason of negli nce, the doctrine of common 
employment being abolished. The fact of a workman 
having known of the risk is no bar to compensation. 
2. Right of compensation is given in employments 
injurious to health, if the workman is disabled by the 
neglect of reasonable precautions. 3. Sub-letting the 
work is not to relieve the employer cf responsibility, 
but he may be indemnified by the sub-contractor for 
the compensation. 4. Contracting out of the law 
beforehand does not relieve the employer of legal 
responsibilty under the Act, and is void as a defence 
to any action. 5, Contributions by an employer to 
any common fund to be credited to him in case of 
action and recovery before a court. 6. The Act 


applies to civil servants of the Crown. The foregoing 
are the principal provisions, most of which are very 
technically drawn. The chief objection to the Bill was 
the clause against contracting out of the Act, and this 
point is likely to give rise to considerable debate in 
the House of Lo 


. Alreadya very influential depu- 


tation has waited upon Lord Salisbury, representing the 
London and North-Western and tes Lon on, Brighton, 
and South Coast Railway Companies, the South 
Metropolitan Gas Company, and some other concerns, 
asking that a permissive clause be inserted in the Bill. 
Lord Salisbury expressed his sympathy with the object 
the deputation had in view, and thought that the 
Government had made a mistake in not granting the 
concession sought. But the matter required very 
careful consideration, and therefore his lordship gave 
no definite promise as to the action to. be taken in the 
House of Lords. The probability is that some clause 
will be carried in the Upper House. 


Mr. James Keith, C.E., of London and Arbroath, 
has published ‘‘A New Chapter in the History of 
Labour.” He tells us how his firm adopted the eight 
hours’ system. He says frankly that the experiment 
is in too early a stage to be able to speak as to its 
final effects, but apparently he is fully satisfied with 
the results so far, Heclaims that Mr. William Allan, 
M.P., was the first to initiate the system in engineer- 
ing works; Messrs. Johnston, of London, followed, 
then Mr. Keith, then Messrs. Mather and Platt, and 
others. So far it appears that all are satisfied with 
the change, and it is expected, as well as hoped, that 
the example will be followed by other firms in the 
great engineering industries of the country. The re- 
arrangement of the hours seems to have resulted in 
some economies, inasmuch as the half-hour for break- 
fast is done away with, and there are therefore two 
spells of four hours each, or in some cases an extra half- 
hour in the afternoon, to make up for the short day on 
Saturday. It was always contended by the more 
thoughtful of the working-class leaders that some such 
rearrangement of time would reduce the actual loss to 
the employers toa minimum. This appears to be the 
experience of all who have tried the experiment. 





The close of the coal dispute has caused a more 
settled feeling among the engineering, iron and steel, 
and cognate trades in Lancashire, and there are more 
confident expectations of improvement in those in- 
dustries than have prevailed of late. There has not, 
as yet, beem any appreciable increase in the weight of 
new orders, but Pt is more confidence. In most 
branches of the engineering trades at present things 
are quiet, but more inquiries are stirring. There is 
no further increase in the number of skilled mechanics 
out of work, but neither is it expected that there will 


In the iron trade more business has been stirring, but 
the weight of buying going on has not as yet been 
t, either in the raw or manufactured material. 
rices, however, have had a hardening tendency, if any- 
thing, which is a good omen. In the finished iron 
trade makers have scarcely been able as yet to quote 
for quantities forward, but prices are firm for what is 
being sold. In the steel trade things are still quiet, 
but more work is stirring in the nut and bolt trades. 
In all these branches of industry there is a commend- 
able absence of labour disputes. Indeed, on the whole, 
this vast aggregate of busy industrial centres was 
never more free from strikes in all branches connected 
with the iron and steel industries, and the trades de- 
pendent upon them. But there appears to be an un- 
easy feeling in the cotton trades again, this time more 
especially among the weavers, which points to a pos- 
sible dispute. Indeed, it appears that notices for an 
advance have been issued in some cases, so that there is 
a probability of some action being taken. For some time 
past the cotton trades have been better a ie and 
prices have been somewhat higher, while the rates of 
exchange have been more favourable as regards the 
silver-using countries. The operatives think that 
they, too, should benefit to some extent by the altered 
conditions. Whether the movement will end in a 
strike, or the matter will be settled by mutual arrange- 
ment, remains to be seen. But another strike will be 
disastrous, 





In the Wolverhampton district there have been 
numerous inquiries during the past week for various 
kinds of material—bars, sheets, hoops, &c.—for both 
home consumption and export trade. But with the 
close of the coal dispute, and the chances of supplies 
from other districts in competition, the prices were 
somewhat weaker, and purchasers were not disposed to 
do business on the prices of a month ago. Stocks are, 
however, very low, both in the hands of makers and 
merchants, so that there has been no great anxiety 
to reduce the rates. Marked bars have had an in- 
creased demand. Common black sheets, best stamp- 
ing sheets, and tinplates have been in quiet request, 
but there has been a good demand for medium and 
common bars, hoops, and plates, and galvanisers con- 
tinue to order largely. Steel manufacturers have 
booked orders for plates, bars, and billets, sufficient to 
ee works going to the end of the year. For 

ig iron the demand is fully equal to the output in the 
istrict. The price of fuel is stilla difficulty, and it 
is feared that high prices will rule for some time to 





come, ‘notwithstanding the settlement of the coal dis- 


be any large decrease in the number of unemployed. | Y 


“20 generally in all the mining districts. In all 
ranches of trade there is a general absence of labour 
disputes. 





In the Birmingham district a better tone has pre- 
vailed, owing to the termination of the coal dispute, 
but high prices still hamper the local staple trades. 
There is no large increase in the volume of demand 
generally, but more inquiries are on foot from India and 
Australia for galvanised sheets and some other articles, 
Orders for material are also more plentiful from large 
consumers, whose works have long been idle, owing to 
the scarcity and dearness of coal. Generally there is 
a more hopeful feeling in the district, and there are no 
— disputes of consequence to mar or darken those 
opes. 


It appears that Cornish metal markets are in a 
deplorable condition, the prices for tin being lower 
than at any time since 1888. Shipments to America 
have been very low of late, and fears are expressed 
as to the future by the operations of the M‘Kinley 
tariff. It is also rumoured from America that 
M‘Kinley is about to try his hand at further protec- 
tive duties, to the injury of this country, and with 
no real and permanent benefit to his own country, 





The notices for a reduction of 10 per cent. in the 
wages of the workers in the wrought nail trade have 
been withdrawn by the employers, and a committee 
has been appointed to revise the current price lists, 
owing, it is alleged, to some of the members of the 
sie A Association underselling in the market. 


The employés in the Government factories are press- 
ing for a reduction of the working hours to eight per 
day, without any reduction in wages. The workers 
in Woolwich Arsenal sent a deputation to the Secre- 
tary of State for War asking for a shorter day and a 
minimum rate of wages. An inquiry was promised 
into the matter. 


The firm of Messrs. W. H. Smith and Son have 
promised 100,000/. towards the establishment of a 
sion fund for all their employés. It is proposed 
that those in their employ shall contribute a small 
amount weekly to the fund. This is the most muni- 
ficent gift of the kind ever made, and perhaps few 
firms could make so handsome a contribution. It 
appears that the pension is to be according to the 
ears of service in the firm. It is an old-age pension, 
regulated by years of service, rather than by the 
actual age of the employé. 





BRITISH COLONIES AT THE WORLD'S 
COLUMBIAN EXPOSITION.* 


By James DrepcEz, Member of the British Royal 
mmission. 

THE World’s Columbian Exposition, which closed 
its doors on October 31, will produce a — and per- 
manent effect on the commerce of the United States, 
and indeed of the whole world; it will bring about a 
displacement of certain industries, to the benefit of 
one country at the expense of others; it has brought im- 

rtant producing nations into close touch with the 

nited States and with one another ; and it has given an 
unparalleled opportunity to some of the principal colonies 
of the British Empire todisplay their natural resources, and 
the fruit of their ey Nata. to the world. Certainly 
no great International Exposition has had to contend 
against such serious difficulties as the one just concluded, 
and but few, if any, can lay claim to such a triumphant 
record. The audacity of the people of Chicago led them 
to disregard the one, that they might achieve the other. 
Although the number of visitors largely exceeded that 
which was anticipated, it having reached the extra- 
ordinary total of 274 millions, the financial loss to the 
treasury must be considerable, while the supplementar 
losses of builders—of individuals and syndicates—will 
probably never be known. But theseare small drawbacks 
compared with the benefit that will accrue to the city of 
Chicago. She has attracted exhibitors and visitors from all 
rts of the world, and has risen in the popular mind from 
ing a vague locality chiefly associa’ with pork, to 
her proper gyno as one of the leading cities of 
the world, the centre of a vast producing and pur- 
chasing population, which must bring their products 
to her, and receive from her most of the necessaries 
and all the luxuries they require. Great as was the 
city of Chicago before the gates of the Columbian 
Exposition were opened, a new era set in for her 
now, and though her growth can scarcely be so rapid in 
the futureas it has been in the past, her influence, wealth 
commercial power, and culture will beindefinitel increased 
by the stupendous and successful effort she has made. 
mpared to these permanent and certain advantages, 
the loss of money is scarcely appreciable, ially ina 
community full of wealth and energy and pride in the 
unique city. Reference was made just now to the diffi- 
culties Chicago has had to incur, and these, or some of 
them, must be briefly referred to, that the results achieved 
may be better appreciated. They began with the incep- 
tion of the great project to celebrate the 400th anniver- 
of the discovery of America by Christopher 
5 It was only after a long and bitter struggle 
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that ee wrested from other cities competing for the 
rize, the honour of celebrating the anniversary. The 
Nofeated candidates, and the States they —— seem 
never to have quite forgiven Chicago for this triumph. 
Indications of this were evident in the absence from the 
Exposition of many great American manufacturers; in 
the unjust and damaging criticisms of the eastern press ; 
in the lack of hearty co-operation on the part of the rail- 
road companies. In Europe the ill-natured strictures of the 
eastern newspapers were taken asserious truths, and pre- 
vented many probable exhibitors, and more visitors, from 
attending the Exposition. The remoteness of Chicago pre- 
sented also a great and very damaging obstacle, except to 
the more energetic and farseeing countries, amongst which 
New South Walesstandsconspicuous. Thedivided manage- 
ment of the Exhibition—on the one hand, Chicago for 
the buildings and grounds; on the other, Government 
officials for the exhibits—created much difficulty, not a 
little confusion, and some friction. The city of Chicago 
was new to the work, and employed scarcely any one en- 
joying a previous experience of Exhibitions; she deter- 
mined, with the energy that dominates her actions, 
that the World’s Fair of 1893 should be larger and more 
beautiful than any previous International Exhibition. To 
carry out this determination meant the expenditure of 
vast sums of money, but the money has been found and 
the result achieved. Want of experience and lack of 
time involved much extra outlay that would, under more 
favourable circumstances, have been avoided. And when 
the work was done, and the Exhibition buildings were 
ready for the installation of exhibits, delays occurred 
which gave further excuse for hostile criticism, and com- 
bined with the cold and dreary weather of last May in 
Chicago to restrain visitors, and to give to Jackson Park 
the air of a deserted city of palaces. And when these 
evils had been lived down, when the weather grew plea- 
sant, and there was no further excuse for complaining of 
incompleteness, the wave of financial disaster that swept 
over the United States did not spare the Exposition. 
Happily, the concluding two months have brought better 
fortune ; railways poured in excursionists at low rates ; 
a great reaction set in both in the United States and 
abroad, and anxiety not to miss seeing the Fair 
replaced the real or affected indifference concerning 
it, with the result that through September and October the 
average attendance has exceeded 200,000 per day. So 
much for the chief difficulties ; let us see how the people 
of Chicago acquitted themselves of the trust imposed 
upon them. "Toon a site unrivalled for exhibition pur- 
poses, on the shore of Lake Michigan, they reared a city 
of palaces to design which the highest talent of American 
architects and engineers was laid under contribution ; 
they set these palaces in the midst of a great park laid 
out with the utmost skill of the landscape gardener, and 
converted from marsh land to brilliant gardens, and its 
beauty enhanced by lagoons and water courses connected 
with Lake Michigan. They applied electricity to the 
urpose of conveying visitors over the extensive grounds 
+ an overhead railway, to drive a fleet of launches upon 
the waterways, and to illuminate the park and buildings 
at night on a scalenever before attempted. Without pre- 
vious experience, but armed only with unusual skill, 
energy, and pride in their great task, they completed this 
Exhibition of unsur uty and unrivalled pro- 
rtions, in an incredibly short space of time. It has 
n es ainst Chicago, and with some show of 
reason, that the buildings and grounds were made too 
attractive for the well-being of the exhibitors, and that 
visitors, never tired of the beautiful out-of-door surround- 
ings, found it hard to exchange these attractions for the 
interiors of the various buildings. It is impossible by 
means of pictures to do justice to the triumphs of design 
and construction that have surprised and delighted visitors 
to Chicago during the past six months. The best that 
can be doneis to throw on the screen a series of photo- 
aphic views that are at least correct as regards form, 
ar which convey no idea of colour or proportions.* 
The chief facades of the most important buildings 
—those devoted to Manufactures and Liberal Arts, Agri- 
culture, Mines and Mining, Electricity, Administration, 
and Machinery, inclose a Central Court, in which isa great 
basin, terminated at one end by a monumental fountain, 
and at the other screened from the lake by a peristyle of 
noble proportions. Behind these palaces are other im- 
portant buildings, laid out so as to secure the most im- 
posing effects ps rspective. They are the Transporta- 
tion Building, that contained the most complete and 


would have been like so many gems without their settings. 
Mention should here be made of a very popular feature 
of the Exposition. This was the Midway Plaisance, a 
strip of ground adjoining the Park, about a mile in 
length and 800 ft. wide. Here were collected the Oriental 
and other ee colonies, and shows that never ce 
attract, and which at least astonished the majority of 
visitors. There was no Eiffel Tower at the Columbian 
Exposition, but as great a novelty was found in the 
Ferris Wheel, 250 ft. in diameter, that carried, suspended 
to it, cars sufficient to hold over 1000 persons, and who 
were able to enjoy a bird’s-eye view of Jackson Park as 
the wheel was slowly revolved. The cost of this struc- 
ture was fully covered by the end of August, and the 
financial success that has attended on the venture, much 
like that of the Eiffel Tower in 1889, will probably lead 
to its being imitated elsewhere. 

Turning now to the exhibits for which the City of 
Palaces was reared, and judging from the best available 
data, the number of exhibitors was fewer by almost 
10,000 than at the Paris Exhibition of 1889. As a whol 
the impression was given that American science, art, an 
industry were not so fully represented as to do full 
justice to the United States. On the other hand, several 
foreign nations made unexpectedly splendid displays. 
England, unfortunately, cannot be included in their 
number, for, except in two departments, those of Fine 
Arts and Transportation, the British Section, though 
excellent as far as it went, cannot, either in respect of the 
number or the variety of exhibitors, be said to thoroughly 
represent our position among nations. There were several 
causes which combined to prevent Great Britain from 
takinga placein the front rank. Theremoteness of Chicago 
—more imaginary than real—the weariness of Exhibitions 
that is found amongst our manufacturers; the British feel- 
ing that prevails towards the high tariff that checks our 
export trade with the United States; and aconviction that 
no pecuniary benefit could result from exhibiting—these 
formed the principal reasons that led many British manu- 
facturers to turn their faces from the Columbian Expos:- 
tion. That similar objections applied — to foreign 
manufacturers, did not prevent them from coming in 
relatively large numbers, is somewhat significant, as indi- 
cating a greater belief in future trade possibilities with the 
United States, and the uncertain durability of excessive 
tariff. Probably no country has ever made so brilliant a 
display at any foreign Exhibition, as Germany has done at 
Chicago. She shone in all departments except in fishing 
and horticulture, and there can be little doubt that her 
industrials will reap a large reward in the future, at our 
expense. The display made by France was also brilliant, 
and in their various degrees, Austria and Sweden, Spain, 
Russia, Switzerland, and Italy, upheld their artistic and 
commercial credit. The co-operation of foreign countries 
was, indeed, far more thorough than could have been 
anticipated, and proved that the United States are 
— regarded us full of possibilities for foreign 
t 


e. 

But if Great Britain did not occupy her accustomed 
rank in Expositions, many of the colonies of the British 
Empire helped to make good her deficiencies, and two of 
them, New South Wales and Canada, may be deservedly 
accorded places in the foremost rank among the nations 
poe No tuch opportunity has been previously 
afforded for British colonies, rising rapidly into the im- 
portance of rich and powerful nations, to show to the 
world the extent and varieties of their resources. As 
the object of this lecture is to give some idea of what our 
colonies have done at Chicago, we will turn at once to 
this part of our subject. 


(To be continued.) 





THE RECENT BOX TUNNEL ACCIDENT. 

AT a little before noon on September 16 last, as the 
9 a.m. express train from Paddington to Exeter was 
running aonb the Box Tunnel, on the Great Western 
main line, it left the rails and came to rest, fouling the 
up line, where it was almost Lcamecg ey; & run into by the 
slow passenger train from Bristol to Chippenham, No 
lives were lost, but some of the passengers and the driver 
and fireman of the up train were injured. The rd of 
Trade inquiry was opened on the 20th by Major-General 
Hutchinson, RE. but had to be adjourned on account of 
some of the witnesses being injured, and the report, from 
which we extract the following, has only recently ap- 


varied exhibits ———- methods of transportation | peared 


that has ever been collected, the Horticultural Building, 
the Women’s Building, the Fine Arts Building, the 
Fisheries and the Government Buildings. Besides these 
there were numbers of subordinate structures — the 
choral and festival halls, buildings devoted to forestry, 
to dairy exhibits, to ethnology, to exhibits of live 
stock, a monumental railway station, and man others. 
Then followed buildings erected by the various States o 
the Union, and devoted to exhibits, to offices, and social 
pur Some of these were very costly and beautiful, 
others less elaborate, but in all the same spirit of hospi- 
tality ruled. Finally must be mentioned the pavilions of 
various foreign countries; those of Germany, Sweden, 
France, and Brazil were especially beautiful. The 
pavilions of Canada and New South Wales, while 
unpretentious, were yet extensive and commodious, 
oud the building erected by Ceylon was worthy of the 
splendid site on the Lake Front allotted to it. Nearly 
two hundred buildings of all kinds found room at Jack- 
son Park, and it may readily be supposed that large as 
are its dimensions, there was barely sufficient room left 
for the ornamental grounds, lacking which the buildings 





* The lantern views were shown by Messrs. Steward 
and Co., Strand, 


f| the train. The engine was badly damaged, as also the 





The down train consisted of a six-wheeled single 
engine, running chimney first, a six-wheeled tender, and 
a train of nine vehicles, the —— and trailing wheels | 
of the engine and all the wheels of the tender being fitted | 
with a steam brake, and the vehicles with the vacuum 
brake, both being applicable by the same tap on the! 
engine, and both being automatic in case of severance in 


tender, which fell over on its side, and the rest of the 
train was more or less so. 

The up train consisted of a six-wheeled engine with the 
driving and trailing wheels coupled, a six-wheeled tender 
and four other vehicles; the brake arrangements were 
similar to those on the down train. The engine and first 
two vehicles were badly damaged, and the third one 
2 80. 

x Tunnel, which is 1 mile 66 chains in length, is 
about 99 miles 12 chains from Paddington, and is per- 
fectly straight, on a gradient of 1 in 100. The tunnel is 
approached from the east by a rising gradient of 1 in 660 
which ceases about a quarter of a mile east of the tunne! 
mouth, this quarter being level; the ient then 
changes to 1 in 100, falling westwards, and extending to 
a short distance beyond the west mouth, and is 





ed| the engine then 





by other falling gradients not so steep. Having been 


originally constructed for a double broad-gauge line, the 
tunnel is unusually wide (30 ft.), and now that the gauge 
is only 4 ft. 84 in , there is a 10-ft. space between the up 
and down lines. 

The down line for 57 chains west of the west end of the 


to | tunnel, and in the tunnel itself for a distance of 1 mile 


34 chains, had been relaid with a cross-sleeper road, 
taking the place of the former longitudinal road, between 
July 30 and September 3, the actual spot at which the 
accident commenced, which is 1 mile 25 chains from the 
east mouth of the tunnel, having been relaid on August 
27; on August 21 a notice had been issued restricting the 
speed of down trains, on account of the relaying of the 
down line, to 15 miles an hour between the east end of 
the tunnel and Box station cn the west, and this notice 
was cancelled on September 7, since when, until the 
—- 294 down trains passed safely through the 
tunnel. 

The new permanent way consists of bull-headed steel 
rails in 32 ft. lengths, weighing 86 lb. to the yard, of two- 
holed cast-iron chairs weighing 46 lb., and of creosoted 
sleepers, 9 ft. long = 10 in. by bin, at 2 ft. 9 in. central 
intervals except at the joints, where the central interval 
is 2ft. 3in. e rails are fished at the joints and secured 
in the chairs by outside wooden keys, the chairs being 
fastened to the sleepers by two }# in. fang bolts in each 
chair. The ballast is of broken stone and gravel, 1 ft. in 
depth below the underside of the sleepers, and when 
complete should be flush with the tops of the sleepers, 
but at and near the place where the engine left the rails 
it was not nearly complete. 

The engine which drew the down express is a six- 
wheeled single engine, the driving wheels being 7 ft. 8 in., 
and the leading and trailing wheels 4 ft. 6 in. in diameter, 
the weights on these wheels being 19, 13, and 12.2 tons 
respectively, and the wheel-base being 18 ft. 6 in., the 
centres of the leading and driving, and of the driving 
and trailing wheels being 9 ft. 6in. and 9 ft. apart respec- 
tively ; the leading wheels have a lateral play of nearl 
2in. The engine has a double frame, and the wheels 
have inside and outside bearings; the outside leading 
springs are longitudinal, and hung under the axle-boxes, 
while the top plate is attached at each end of the spring 
to spring hangers secured to the framing above. The 
lowest part of the spring hangers and of the buckles at 
the centre of the outside leading spring are about 14 in. 
and 7 in. respectively above rail level; the inside lead- 
ing springs are spiral, each consisting of two cvils about 
5 in. in diameter, the centres being 74 in. apart. The per- 
manent way was broken up for a length of about 220 yards, 
the first mark von on the outer side of the top of the 
inner rail some 80 ft. east of the 1004 mile post. Com- 
mencing at a point 157 ft. east of the milepost, however, 
and extending to the above mark, the line was bent 
inwards, the greatest deviation from the straight line 
being 3 in. It is supposed that the engine left the rail 
with all its wheels at the milepost, and after that point 
nearly all the rails were upset. 

_ The lowest plate of the outside hwy of the left lead- 
ing wheel of the engine was, according to the evidence, 
— up on the morning of the next day but one, in the 

“ft. space, about 35 ft. west of the first mark on the 
inner rail, other pieces of the spring, including the top 

late with a piece of a broken spring hanger attached to 
it, having been picked up further to the westward, but 
the exact spot at which they were fcund could not be 
stated. 

There was a great deal of old permanent ty material 
lying in the s between the up and down lines, and 
against this the engine, after it left the rails, must have 
been continually knocking. 

As the cause of the accident is by no means clear, we 
cannot do better than give General Hutchinson’s con- 
clusions in extenso, adding a few remarks at the end 
thereof : 

‘* The cause of the accident to the down express train, 
which led to the collision between it and the up train, is 
involved in a good deal of uncertainty. There is nodoubt 
that the — spring hanger of the left leading spring 
of the engine of the down express was broken through a 
concealed flaw somewhere near the spot where an engine 
wheel first left the rails, but whether this fracture was the 
consequence or cause of the accident is the difficult point 
to decide. It must have been a very heavy blow to have 
— the fracture, for although there was a flaw in the 

anger there was plenty of sound metal left, and it is 
difficult to understand what obstacle the spring can have 
met with to have caused it to break before the first mark 
of derailment. The first piece of a broken spring (the 
lower plate, about 14 in. long) is said to have been picked 
up in the 6-ft. 5 , 35 ft. west of the first mark, and it is 
not easy to see how this piece of a left spring can have 
got into that position on the right of the line. It was not 
picked up till two days after the accident, and I think it 
may very probably have been moved eastward by one of 
the men engaged in repairing the road after the accident. 

“* The evidence of the driver of the down express train, 
Charles Hayes, a man of twenty years’ service as driver, 
and of express trains for the last six years, is to the effect 
that he entered the Box Tunnel, having shut off steam 
just before doing so, at a speed not exceeding 44 miles an 

our, @ minute having been lost in running between 
Swindon and Chippenham, owing to the engine priming ; 
that neither steam nor the brake was applied in the tunnel, 
and that he did not think the speed increased, when, 
without the least warning, and without his having 
noticed any previous oscillation of the engine, the right 
leading when seemed to drop outside the right rail with a 
lurch and Joud noise, followed by a second lurch, when 
the driving wheels left the rails, and by » third and tre- 
mendous lurch, when the trailing wheels left the rails, 

inning to jump about, and finall 

stopping with the right leading wheel over the inside af 
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of the up line, and with the tender turned completely 
over on its left side, but still coupled to the e e, and 
with the first vehicle close up to it ; that he tried toapply 
the brake when he felt the leading wheels of the engine 
leave the rails, but missed the brake handle, and did not 
get it on till the trailing wheels left the rails; that upon 
the engine stopping the fireman blew the brake whistle 
three times, while he got down on to the ballast, passed 
between the engine and the tunnel wall, groping his way 
a'ong until he heard the up train approaching, when he 
end against the wall and shouted to the driver as the 
engine , the collision occurring when the third 
vehicle from the engine was opposite to him; that he 
thinks there may have been three minutes, certainly not 
more, between his engine stopping and the collision. 

‘The evidence of Gibbons, Hayes’ fireman, and of 
locomotive inspector Greenaway, who had ridden on the 
engine from Swindon, is to much the same effect as 
Hayes’. After the engine stopped, Gibbons whistled 
three times, and he and Greenaway then got off the 
engine on the left-hand side, tried ineffectually to relight 
the gauge glass lamp, when, hearing the up train ap- 
proaching, they went forward to meet it, its engine goa 
ing them thirty or forty yards from the engine of the 
express, they shouting to the driver as he passed. They 
estimate the time which elapsed between the express 
engine stopping and the collision at 24 and two minutes 
respectively. f 

“The guards of the train can throw no light on the 
occurrence, the rear guard stating that the accident 
occurred at 11.54 a.m., and the collision ir. about 14 
minutes afterwards, The front guard was knocked down 
twice after the train left the rails, and cannot estimate 
the time which ela before the collision. 

** After a careful consideration of the evidence of the 
servants of the company in charge of the train, of the 
marks left on the permanent way, of the state of the 
ballast, and of the damage to, and nature of, the engine 
drawing the express, I am disposed to attribute the cause 
of the accident to the engine of the express train when 
descending the gradient of 1 in 100 in the Box Tunnel at 
a high rate of speed, having first bent the line inwards 
for a distance of 78 ft. to the extent of 3in., thereby 
creating an irregular curve to the right and a consequent 
tendency of the right wheels to mount the inner or right 
rail, which they at once proceeded to do, there being no 
superelevation of the inner rail to resist this tendency. 
Owing to the lateral play of about 1} in. on the leadin 
wheels of the engine, there would, on a straight line, suc 
as the Box Tunnel, and at high speed, a tendency in 
these wheels to continual lateral movement, and I pre- 
sume it must have been some movement of this kind 
which caused the bend in the line, the absence of full 
ballasting at and near the spot not affording the requisite 
amount of resistance to the effect of such lateral move- 
ment, 

‘* The argument against this view of the cause of the 
accident is derived from the position in which one of the 
spring plates of the left leading spring of the engine was 
picked up two days after the accident, viz., in the 6-ft. 
space, about 35 ft. west of the first mark of a wheel bein 
off the rails, others of the spring plates having been = 
up further to the west, but their exact position not having 
been noted, If the spring plate fell from the engine in 
the place in which it was picked up, the blow which 
caused the spring hanger to break and the spring after- 
wards to come to pieces, must have occurred ad some 
short distance previously, but there is no indication from 
the marks left in the permanent way that such a blow 
could have been received before the right leading wheel 
left the rails. I am therefore of opinion that, as I before 
stated, the spring plate when picked up on the 18th 
ultimo can hardly have been in the place in which ib 
originally fell from the engine, and that the fracture of 
the spring hanger and the coming to pieces of the spring 
was the consequence and not the cause of the accident. 

“With regard to the circumstances attending the col- 
lision, which occurred probably not more than two 
minutes after the engine of the down express had come 
to rest, with its right leading wheel in the 4-ft. space of 
the up line, and its left leading wheel in the 6-ft. s ‘ 
the driver and fireman of the express engine and the loco- 
motive inspector who was riding on it appear to have 
done what was ible to warn the driver of the up 
train, who must have entered the tunnel about a minute 
after the express had stop In the confusion and 
darkness there must have been unavoidably some little 
time lost (after the fireman had given three brake- 
whistles) in going forward to meet the up train, and 
driver Hayes appears to have got forward from forty to 
fifty P and the fireman and inspector a somewhat 
less distanoe, when the engine of the up train 
them, the driver of which train heard one of the shouts 
these men raised. 

“The evidence of Keeling, the driver of the up train, 
is to the effect that he had started from Bristol to Chip- 
penham with the 11.3 a.m. up stopping train, consisting 
of engine, tender, and four vehicles, fitted throughout 
with the steam and vacuum brakes; that be last 
aoe at Box, and entered the Box Tunnel, which was 
full of steam and smoke, at a speed of about 25 miles 
an hour; that after having entered the tunnel about half 
a mile, he heard some one call out ‘‘Stop!” from the 
6-ft. side ; that on hearing this he let go of the regulator and 
looked round, and just as he again seized it he was knocked 
up against the frontof thefirebox, not being certain whether 
or not he had shut off steam and applied his brake, 
which it afterwards turned out he had done. He was 


jammed up against the firebox by coal coming for- 
ward from the tender, and though seriously injured and 
scalded, he managed to free himself, get o' 
and send his fireman 
protect his train. 


the engine, 
back towards the tunnel mouth to 


‘The evidence of Keeling’s fireman is to much the 
same effect as his own. On the collision occurring he was 
thrown about on the footplate and was insensible fora 
short time. Though badly hurt, he was able to go back as 
far as the tunnel mouth to protect his train. s 

‘The guard of the train, riding in the rear vehicle, 
was taken completely unawares by the collision. He was 
knocked down in his van, but not hurt. 

‘*No blame is to be attached to the servants of the 
company with regard tothecollision. If, after the engine 
of the express train had stopped, the whistle could have 
been kept sounding, the driver of the up train might 
have heard it sooner that the shouting, but to have done 
this would have required som» one to remain on the foot- 
plate or the whistle to have been tied open, neither being 
practicable under the circumstances. 

‘* It was not, in my opinion, a judicious act on the part 
of the district inspector of agg eee way between Bristol 
and Thingley Junction [Mr. Baugham] to recommend 
the removal of the restriction of speed (which had been in 
force during the relaying operations) before the down line 
had been fully ballasted, which it certainly was not in the 
locality of the accident, where, when I saw the apes on 
September 20, many of the sleepers were bare of ballast for 
a considerable portion of their depth, both between the 
rails and to a less degree outside them. The necessity for 
full ballasting waz more particularly necessary in con- 
sideration of the long falling gradient of 1in 100, on which 
very high arene are sure to be attained, and the fact that 
the engine drawing the down express train was one of a 
class which were known, when running at high speeds, to 
exert a severe strain on the line.” 

After a careful perusal of the evidence, we cannot but 
agree with the conclusion come to by General Hutchin- 
son that the engine of the down train came off the road 
before the breaking of the spring hanger. From the 
construction of the engine, with its play of fully 1? in. 
on the leading axle, it is very evident that there is a strong 
liability of at times putting a heavy side strain on the per- 
manent way when running on the straight at high speeds, 
and we are not surprised that this should have been re- 
marked before, as stated at the end of the above report. 
In the report on a derailment which occurred early last 
year to a London, Tilbury, and Southend tank engine, 
running bunker first, the Government inspector recom- 
mended that this class of engine should not be run thus, 
as, owing to the radial axle-box under the bunker, there 
was a great likelihood of derailment ; in the same way we 
cannot but think that it is inadvisable to run any engine 
with a leading axle with so great a play as that now 
under consideration, unless that play is adequately con- 
trolled by springs. That such derailments are not common 
on the Great Western Railway we attribute to the fact of 
the immense strength of their old permanent way on its 
longitudinal timbers, but as this is graduall fe he by 
the ordinary sleeper road we shall not surprised 
to hear of more accidents of this kind unless the road is 
strengthened or the engines altered. No doubt some 
means of attaining flexibility for a wheel-base of 18 ft. 6 in. 
is absolutely necessary ; but this it is quite sible to 
secure without incurring the risk above sleeved ba. 





LAUNCHES AND TRIAL TRIPS. 

THE last of three large cattle steamers built by Messrs. 
Alexander Stephen and Sons for the Chesapeake and 
Ohio Steamship Company, Limited, of London, was 
launched at Linthouse on November 23. These vessels 
have already been fully described. The dimensions are 
370 ft. by 44 ft. by 314 ft., the gross tonnage about 4000 
tons, and they have triple-expansion engines with cylin- 
ders 28 in., 46 in., and 75 in. in diameter by 54 in. stroke. 
Besides large measurement for deadweight cargoes, each 
ship has arrangements for carrying 760 live cattle. The 
new ship was named the Kanawha, 





Messrs, Fleming and Ferguson, Paisley, launched on 
November 23 a steel screw hopper dredger for the Lim- 
erick Harbour Commissioners. She has been constructed 
for carrying out extensive improvements in the channel 
of the River Shannon. The dimensions of the vessel are 
150 ft. by 32 ft. by 13 ft. 7in. She is capable of raising 
300 tons per hour from a depth of 35 ft., and has a hopper 
carrying capacity of 400 tons. The main engines are of 
the builders’ improved triple-expansion type, to indicate 
500 horse-power. The dredger and all her machinery 
have been constructed under survey of the British Cor- 

ration for the Registry of Shipping, and built to their 

ighest class. The vessel was named Erin-go-Bragh. 





Messrs. R. Napier and Sons, Govan, launched on 
November 23 the second of two steel twin-screw steamers 
they are building for the Compania Sud Americana 
Vapores, of Valparaiso. The principal dimensions are: 
Length, 170 ft.; breadth, 32 ft.; depth to awning deck, 
17 ft. Gin.; tonnage, about 750 tons. The machinery 
which has been constructed at the builders’ Lancefield 
works, consists of two sets of triple-expansion engines 
and a single-ended steel boiler for a working pressure of 
150 1b. The ship was named the Malleco. 





Messrs. J. M‘Arthur and Co., Paisley, launched on 
November 23 two fine new steamers, named the Doon 
Glen and Turtle, which have been built to the order of 
Messrs. John G. Frew and Co., Paterson-street, G iw, 
and Messrs. Paton and Hendry, Oswald-street, Glasgow. 
Both steamers are of same dimensions, and are in every 
respect similar. Compound surface-condensing engines 





are now being fitted to each of the steamers by Messrs, 
w, 3t'Laction, ond Oo., Polsley. . 








The first-class torpedo gunboat Dryad was floated out 
of dock at Chatham Dockyard on Saturday, No- 
vember 25. The Dryad, which is an enlarged and im- 
poo type of the Sharpshooter class of gunboats, has a 
ength of 250 ft. and width 30 ft. 6in. The Fairfield 
Engineering Company are the contractors for the engines, 
which are to be of horse-power. The contract s 
is 19} knots under forced draught, and 17.5 with natural 
Craught. She has accommodation in her bunkers for 100 
tons of coal. Her armament consists of four 4.7-in. guns 
and four 6-pounder quick-firing guns. The Dryad was 
subsequently taken into basin to be completed during the 
present financial year. 


The Campbeltown Shipbuilding Company’s steamer 
Corso, of 772 tons net register, and 1950 tons deadweight, 
recently launched from their yard at Campbeltown 
(Clyde), made her trial trip on November 24, when an 
average speed of 11? knots was attained. The Corso is 
a steel screw steamer of the part awning deck type, 
designed to carry 1950 tons deadweight on 16 ft. 7 in. 
draught, and has been supplied with a set of triple- 
expansion engines by Messrs. Kincaid and Co., Limited, 
Engineers, Greenock. The owners are Messrs. G. H. 
Wills and Co., Cardiff, and the vessel is for trade on the 
west coast of Africa. 


The battleship Royal Oak, boning, as reported in last 
week’s issue, completed her natural draught trials, pro- 
ceeded on Saturday, November 25, on full-power steam 
trials. Though the propelling engines of the Royal Oak 
are substantially of the same type as those of the seven 
ships of the Royal Sovereign class, they differ in some 
respects, and more especially as regards the framing, 
from the machinery supplied by other makers. The 
cylinders are entirely supported upon wrought - steel 
columns, strongly and substantially braced together, the 
guides being attached by cross beams to the main 
columns. The details of the engines were described in a 
recent issue (page 511 ante). For the purposes of the trial 
the Royal Oak was under the command of Commander 
the Hon. A. Bethell, and the engines were worked by 
Mr. R. Bevis, jun., on behalf of the contractors, who 
were represented by Messrs. William and John Laird, 
and among the officers who were officially present were 
Mr. Durston, Engineer-in-Chief of the Navy, and Mr. 
Butler, from the Admiralty; Chief Inspector of Ma- 
chinery Wootton and Fleet Engineer Colquhoun, of the 
Dockyard Reserve; and Mr. Corner and Mr. Carnt, 
of the Dockyard Steam Department. The trim of the 
ship was 24 ft. 4 in. forward and 25 ft. 5 in. aft, repre- 
senting a mean draught of 2ft. 74in. less than her 
designed mean load immersion. he battleship got 
under way from Spithead for a run up Channel, with a 
stiffish breeze on the beam, and by nine o’clock the first 
observations were taken, the eight forced-draught fans 
making at the time about 300 revolutions a minute ; the 
boiler pressure was 138 lb. As a matter of fact, with 
the exception of the last half-hour, when the air pres- 
sure was high, the steam pressure was indifferent 
throughout the trial, owing, doubtless, to the circum- 
stance that the stokers were not picked men, but ordi- 
nary stokers drawn from the harbour ships. The dia- 
grams taken every half-hour worked out as follows : 








| Revolutions. 














Boiler Air | Horse- 
Pressure. Pressure. | ete Power. 
| Starboard. | Port. 
Ib. in. 
1 99 100.8 | 100.7 10,754 
149 -97 104.1 105.2 11,656 
149 92 104.2 1038.1 11,627 
149 94 103.6 104.2 11,625 
144 91 102.3 102.4 11,282 
142 -90 _ 104.9 104.1 11,930 
144 1.14 103.5 102.8 11,637 
152 1.10 104.8 104.7 12,058 











The resulting means of the four hours were: Steam in 
boilers, 145.8 lb.; vacuum, 28.5 (starboard) and 28,4 
(port) ; revolutions, 103.5 | arser- pa and 103.4 (port) ; 
indicated horse-power—starboard engine, high 1480, inter- 
mediate 1773, low 2436; port engine, high 1601, inter- 
mediate 1802, low 2479; total indicated horse-power, 
5689 (starboard) and 5882 (port); collective horse-power, 
11,571, the excess over the contract, which was easily ob- 
tained, being 571. Although the air pressure was com- 
paratively high during the last hour, the average was 
-98 in., the maximum pressure permitted by Admiralty 
regulations being 2in. The mean speed recorded by the 
patent log was 18.27, or nearly a knot more than the esti- 
mated speed in smooth water. 








‘Tue Azores.—The Eastern Telegraph Company, 
Limited, has established telegraphic communication 
between its Lisbon station and the islands of San Jorge, 
Pico, and Terceira. 





Tue Messacrries Maritimes.—According toa return 
yang for the Victorian Postmaster-General, the 

rench Measageries Maritimes have the best ave for 
the past year in the transit of mails from ss ad to 
Melbourne, and from Melbourne to London. The average 
time occupied by the Peninsular and Oriental steamers 
was 33 days 8 hours 39 minutes on the voyage to Mel- 
bourne, and 32 days 4 hours 2 minutes on the voyage to 
London ; the averages of the Orient line were, respec- 
tively, 32 days 9 hours 11 minutes, and 32 days 8 hours 
ue ets of the a line, 35 daysand 36 days; and 
of the Messageries itimes, 30 days17 hours 41 minu 
to Melbourne, and 31 days to Londen, is 
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Compitep sy W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 18883—1888. 

The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
ée., of the Communicators are given in italics. 

ome of Specifications may be obtained at the Patent Office 

Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
snecification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt ofa plete specification, 
give notice at the Patent O, of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


ELECTRICAL APPARATUS. 


22,473. C. E. L. Brown, Baden, Switzerland. 
Dynamo Electric Machines. [6 Figs.) December 7, 
1892.—This invention has reference to dynamo electric machines 
of the alternating current type. The field magnet of the machine 
comprises a divided iron ring C, to which are fixed by bolts B the 
field magnet cores N, which are made cylindrical in order to 
facilitate winding and to reduce the amount of wire. The inner 
ends N' of these cores forming the pole pieces are enlarged and 
made of rectangular shape so that they aid also in keeping the 
magnet windings in position. The armature comprises a star- 











wheel A, upon which are mounted insulated annular plates of 
wrought iron to form the armature core Al, these plates being 
formed on their inner periphery with grooves for the reception of 
the arms of the starwheel. This wheel is elongated and extends 
beyond the sheet-metal core, and at each end it carries a ring of 
cast iron G through which pass tie-bolts D. The armature core is 
securely clamped between the rings by tightening up these bolts. 
The armature coils F, after being wound to a rectangular form on 
& core, are curved to conform to the outer periphery of the 
armature. (Accepted October 18, 1893). 


GAS, &c., ENGINES. 


16,985. W. Maybach, Cannsiatt, Wurtemberg. 
Hydro-Carbon Engines. [5 Figs.) September 9, 1893.— 
The explosive mixture is sucked through the inlet valve a into 
the cylinder b by the second up-stroke of the piston ¢ after the 
explosion, and the combustion gases are driven out of the cylin- 
der through a channel d and outlet valve e by the first down- 
stroke of the piston after the explosion. These combustion 
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gases, on their way from the cylinder to the outlet valve, are 
compelled to flow through or around the ignition tube//, so as to 
give off their heat to the latter. The pipe / is arranged axially 
within the rear part of the channel! d, and is provided near its 
closed end with a number of holes, so that the hot combustion 
gases flow around the pipe as well as through it. (Accepted 
October 18, 1893). 


18,513. F. W. C. Cock, Bathwick, Somersets. Gas 
Engines. (3 Figs.) October 15, 1892.—This invention relates 
to gas, &c., engines, and consists in a method of controlling the 
admission of the gas and air into the cylinder B. The air and 
gas are admitted through a port formed through the cylinder. 
The inlet port communicates with the source of supply of the gas 
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and air, which passes into the cylinder B, this inlet port being so 
disposed that it is uncovered by the piston A when the latter 
approaches the limit of its return stroke, the gas and air passing 
into the non-ignition end of the cylinder, where it is compressed, 
and from which it is conveyed to the firing end of the cylinder 
through achannel. (Accepted October 18, 1893). 


20,088. C. McK. Dowie and C. B. Handyside, 
Newton Heath, Manchester. Gas Engine Govern- 





ing Gear. [1 Fig.] November 8, 1892.—This invention consists 
of a shaft H reciprocated by an eccentric G working an exhaust 
valve together with the spindle F. A sliding weight C is con- 
nected to a collar D by a spring E, this collar being fixed on the 
shaft H bya screw K. On the exhaust valve spindle F is fixed a 


sleeve B having a collar on it and being free to slide on the shaft 
H. A balanced hook A ia secured on the exhaust valve case M, so 
that when it is struck by the weight C it engages with the collar 
on the sleeve B, which compresses the spring I and thus keeps the 
exhaust valve open. (Accepted October 18, 1893). 


GUNS, &c. 

21,703, G.G. di Giovanni, Turin, Italy. Fire-Arms. 
(6 Figs.] November 28, 1892.—This invention relates to electric 
apparatus for illuminating the sights of firearms. On the front 
end of the barrel C is a block carrying under it a small pile held in 
an impervious casing, which is provided with a valve for allowing 











the escape of gas. The electrodes e’, e” of the pile @ are con- 
nected through a switch to the filament of a small incandescent 
electric lamp fixed on the block immediately in front of the fore- 
sight. The switch is urged by a spring to hold the circuit of the 
lamp open, but can be moved so as to c‘o3e it by acting ona press 
button. (Accepted October 18, 1893). 


18,805. T. Perkes, London. Small Arms, [12 F:gs.] 
October 20, 1892.—This invention relates to the ejecting and 
extracting mechanism of breechloading small arms, whether 
hammer or hammerless. A is the extractor leg, B the ejecting 
cam, in which is a bent B'; B? the recess into which the free 
ends of the spring take, B3 the point of contact for extraction ; 








= Ow 











Cis the detenc, having a projection on it for engaging with the bent 
in B. Dis the ejector spring, having a tang on its lower arm for 
giving compression. An extension on the knuckle operates D. 
F is a bearing surface on the knuckle for operating the cam B to 
extract the cartridge, H being the rod working in the body of the 
action, and J the tumbler. (Accepted October 18, 1893). 


MINING AND METALLURGY. 


12,588. A.J. Boult, London. (W. A. Koneman, C. G. 
Pca and A, F, Hatch, Chicago, Illinois, U.S.A.) Purifica- 
tion of Iron and Steel. (3 Figs.] June 27, 1893.—This 
invention relates to means for the conversion of iron and steel 
into a highly carbonised refined metal. The material to be 
treated is melted in continuous and successively completed stepe, 
and the molten mass percolates through a column of highly in- 
candescent carbonaceous fuel, and through the protoxide of 
carbon gas generated by the combustion of the fuel, the carburis- 
ing and reducing effect being assisted by introducing gas distilled 
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from the upper part of the bed into the incandescent part of it 
immediately below it, and the fuel being blasted near its base, 
while the molten metal is so percolating with air in a sufficient 
quantity only to maintain the temperature of the percolation- 
column of the fuel above the melting point of the metal. The 
shell has a passage leading from the gas-retorting part in its 
upper end downward into the shell immediately below the upper 

t. Through this passage the gas pressure is maintained from 
below on the top of the bed of fuel in the shell, an outlet for the 
gas leading from the base of the upper part. The walls of the 





contained chamber of the shell taper in opposite directions from 
near the transverse centre of the chamber, and afford the upper 
gas-retorting section. A chamber B surrounds the shell near the 
melting section and contains eo q affording communi- 
cation between the melting section i f ial chamb 
The e connects the chamber B, an outlet B? being pro- 
vided for gas from the circumferential chamber. (Accepted 
October 18, 1893). 


RAILWAY APPLIANCES. 
23,012. J. Berkley, West Heaton, Newcastle-on- 
e. Railway Vehicles, &c. [8 Figs.) December 14, 
1892.—This invention relatss to bearings for the axles of railway 
vehicles, the shafts of screw propellers, &c., and consists of a set 

















of rollers b having rounded or bevelled convex parts at their 

i ference ani ded ends. These rollers are arranged in a 
cylindrical box and parallel to and in contact with each other 
round the axle. (Accepted October 18, 1893). 


STEAM ENGINES AND BOILERS. 


22,597. R. Cockburn, Glasgow, Lanarks. Pres- 
sure-redu Valves. [2 Figs.}] December 9, 1892.—This 
invention relates to préssure-reducing valves in which the pas- 
sage of steam is controlled by a disc valve B, the spindle C of 
which extends downwards through an elongated chamber D 
fixed to the underside of the valve-box E, and is fixed to a flexible 
diaphragm F, and below the diaphragm has adjustably fixed to 
it a crosshead G connected by a pair of helical springs H to the 








outside of the upper part of the chamber D. The chamber be- 
comes filled with water condensed from the steam, and the water 
vents the steam acting directly on the flexible diaphragm F. 
'o insure sufficient coolness of the water in contact with the 
flexible diaphragm without inconveniently increasing the length 
of the chamber D, the external surface of the metal of which the 
chamber is formed is increased, so that the radiation of heat from 
= = and water may be increased. (Accepted October 11, 
1893). 


672. S. A. Ward, Sheffield. Metallic Packing for 
Piston, &c., Rods. (3 Figs.) January 12, 1893.—This inven- 
tion relates to metallic packing for glands of engine piston-rods. 
The packing is made in segments forming a circle and having an 
incline upon their convex sides, these segments being held together 
and against the rod C by a ring F having an internal conical 
The top edges of the sections D fit against the outer plate of the 
stuffiing-box and form a steam-tight joint, and are held in this posi- 









tion by aspring acting bet ween the bottom of the stuffing-box and the 
underside of the ring which encircles the secti At the juncti 
of the sections where they fit against the outer plate, stopping 
pieces are used in order to insure are oint. To effect 
this and to conduce toa slight increase of frictional wearing 
action upon the faces of the stopping pieces, the latter are made 
in the form of a triangle, one side being thus made to fit 
against the piston-rod C, and the two other converging to a point. 
(Accepted October 11, 1893). 


23,872. S. H. Brooks and R. Doxey, West 
“ team 


A. 
Gorton, Lancs., and A. Davy, Sheffield. § 
Boiler Furnaces. (4 Figs.) December 27, 1892.—This in- 


\ | 


4 Fig. 






































vention relates to a steam boiler furnace provided with a number 
of cross-plates H, placed at intervals in the flue behind the fire, to 
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defiect the products of combustion and form a storage for the 
heat, The cross-plates H are provided with holes through which 
the products of combustion pass. The hollow perforated bridge 
K is provided with a perforated support L hinged to it to admit 
air to the back of the furnace, when the fire is low and the pressure 
of draught reduced. A perforated plate O is attached to the door 
N so as to admitair to the furnace. (Accepted October 11, 1893). 


21,075. J. A.and 8S. Fletcher, Ashton-under- e, 
Lancs. og A Valves for Steam . (4 Figs.) 
November 19, 1892.—This invention relates to safety valves of 
the ‘‘ Hopkinson” type. The valves are constructed and com- 
bined so that the low-water valve b can be lifted independently 
of the high steam valve. The valve b is mounted on 4 cross 
shaft resting in side bearings c'. The central part of the shaft at 








ce, which passes through the valve b, is formed eccentrically to 
the part which reste in the side bearings, so that by rotating 
the shaft in the bearings c, the valve b can be lifted clear of the 
valve, the latter with its own load then being more easily raised. 
In Fig. 2 the valves are constructed with the lower water and high 
ios. valve independent of each other. (Accepted October 11, 


22,644. W. R. Renshaw, Stoke-on-Trent, Staffs. 
Steam Boilers. (2 Figs.) 
has reference to steam boilers. A is the upper part of the boiler and 
athe tubes. B is the lower part, and 0 its internal furnace, the 


parts A and B being connected by vertical pipes. The pipe 
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C leads into the passage D in the lower part B. E is a casing 
surrounding the boilers, F a combustion chamber, se ted from 
the space around the boilers by the arch G, and closed at the 
bottom by the ~~ H. The opening to the flue I is regulated 
by the damper J. (Accepted October 18, 1898). 

and G. San- 


17,145. G. E. Hudson, Westborough, ( 
derson, Scarborough. Steam Engines. [1 Fig.) Sep- 
tember 12, 1898.—This invention relatee to condensing apparatus 
for steam engines. The oil isremoved from the exhaust steam of 
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a non-condensing steam engine; the purified steam is then 
condensed, and while the water resulting from this condensation 
ig still in a heated state, it is employed for feeding the boilers. A 














December 9, 1892.—This invention | gated. 





vacuum is thus formed in the condenser. Exhaust steam from 
the engine passes by the pipe A into the chamber B, where the oil 
is deposited ; yd ome passes, with the water, through a 
valve into the receiving chamber C, from which the grease and 
water mingled are drawn off at the cock T, after opening the vent 
tap to admit air. The partially oo steam then passes, after 
leaving the chamber B, along the pipe D to the condenser E, 
where a jet of water from a ro meets the steam and further 
completes the condensation. e resulting hot water falls to the 
lower part of the chamber E, from whence it is drawn off by the 
pipe G. The surface condenser J completes the condensation of 
any steam which escapes by the pipe H from the condenser E. 
The return pipe U conducts the water formed by condensation 
in the surface condenser J to the other one E, where it mixes 
with the hot water already condensed. (Accepted October 18, 


1898), 
MISCELLANEOUS. 
507. J. BE. Nuttall, Blackburn, Lancs. Loom- 
sit Motions. {2 Figs.) December 8, 1892.—This in- 


vention consists in operating four healds by two ordinary heald 
shafts, so arranged that the healds are operated in pairs. When 
four healds are employed, two shafts are used, the front and back 
healds being connected by straps to the upper shaft, and the two 
inner healds similarly joined to the lower shaft. One of the 
shafts is driven from the loom, and the other is loose in its bear- 
ings ; thus when the shafts rotate in the same direction, the two 
back heaids will be down and the two front ones up, and vice 
versa. If the shafts move in a reverse direction, alternate healds 








In order to drive the shafts in the 
same or reverse direction, two small pulleys are fixed on the 
driven shaft, co’ nding pulleys being on the loose one, one 
pair of pulleys being connected by an open strap and the other by 
@ cross atrap. The pulleys on the loose shaft have between them 
a double clutch free to slide on a key on the loose shaft. When 
the clutch engages with one of the pulleys on the loose shaft, 
the latter is driven in a direction according as the pulley is driven 
by the open or cross strap. By moving a weighted lever to one 
side or the other, the clutch can be controlled, and thereby the 
healds. (Accepted October 11, 1893). 

22,508. D. Whittaker, Witton, Lancs. Stop Motion 
of Looms. [4 Figs.] December 8, 1892.—This invention relates 
to the stop motion for stopping a loom:, when the weft breaks, &., 
and consists in a catch bracket and means for operating it. A fork 
lever 1 isemployed, having an inclined space 2 formed on itsinner 
edge. To the catch bracket 3 is cast a short finger 5 having an in- 
clined under-surface 6, which rests on the inclined space 2 formed 


will be moving up and down. 











on the fork lever 1. The periphery of the brakewheel 7 is corru- 
. When the weft breaks or the fork fails to act, at the beat 
up of the slay, this lever is pushed back, and the inclined space 
moves from under the finger of the catch bracket, the latter being 
moved on its stud, and the brake shoe —- to the corrugated 
surface of the brake wheel, the loom being thus stopped. (Accepted 
October 11, 1893 

12,824. W. A. Rife, Waynesborough, Augusta 
County, Virginia, U.S.A. Hydraulic Rams, [15 Figs.) 
June 80, 1893.—This invention relates to hydraulic rams for 
pumping water. The a is placed below the level of the 
source of water, which free to run down through a pipe. 
This pipe leads down from a source of water and delivers into 
the water chamber B, provided with an opening beneath the 
chamber inclosing the escape valve, which is attached to a 
pivoted arm E provided with a sliding weight E'. The delivering 
end of the water chamber B has an opening beneath the de- 





livery valve F, which is mounted on its seat in the base of the 
air chamber G. At the base of this part of the water chamber, 
if the device is double-acting, the supply pipe is connected by 
an elbow. If, however, the device is single-acting, the 
aperture in the base of the water chamber may be closed by a 
plate KS bolted over the aperture. A check valve is mounted 
on a valve seat in the pipe cou , and moves vertically in 
guides. An overflow pipe is conn to the cupety igs in 
order to insure a ly supply of water through the latter. A 
small air-hole is provided in the water chamber B near its upper 
part. (Accepted October 18, 1893). 





17,012. H.H.Lake,London. (Ff. F. Krupp, Magceburg- 
Buckau, Germany.) Lifts. (2 Figs.] September 9, 1898.—This in- 
vention has for its object to provide a +h eye lift for transfer- 
ring navigable vessels between canals at different levels. The trough 
A, which is made for the reception of the vessel, is arranged to 
rise and fall between guides, and is provided with watertight 
gates at its ends A', standards B, which rest upon floats C, being 
provided to support it. The floats are submerged in chambers D, 


Fig.7. 
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which communicate with each other. Both canals E, F have 
watertight gates, these gates, with those on the trough, control- 
ling communication between the canals and trough. The depth 
of the water in the chambers tra a so that the trough does 
not dip into it, even when the latter is in its lowest position. Means 
are provided for controlling the trough in its ascent and descent, 
so that it always maintains a horizontal position. (Accepted Oc- 


tober 18, 1893). 

22,790. J. Marshall, J. Fleming, and A. Jac 
Motherwell, Lanarks. Cranes. [2 Figs.) December - 
1892.—This invention relates to an arrangement of supports for 
the upper end of pillars employed upon steam, wharf, &., cranes, 
in which a revolving motion is required. The upper end of the 
post A is screwed to receive a nut C, which carries the upper 











girder D, and which, when turned, causes the side frame E and 
all the parts connected with it to be raised or lowered to take up 
any wear. The nut is prevented from turning byakey. To re- 
duce the friction of the upper bearing, a series of live rollers 
are employed, and the upper end of the post is turned down to 
carry a cap for the exclusion of dust. (Accepted October 18, 1893), 


. J. Holgate, Burnley, Lancs. Zokiag- 
up Motions for Looms. [2 Figs.) November 10, 1892.—This 
invention relates to taking-up motions for looms. The retaining 
catch D is fixed on the bracket A working on a cast-iron bush, 
and ~— under the catch C, so that upon the weaver operat- 
in; e lever B through the finger rod F, the catches C and D are 
po See Through the shackle P works the shaft L, on which is 
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fixed a small pinion M, and the change wheel W capable of sliding 
laterally to admit of being put in and out of gear with the sand- 
beam wheel S. A small clip hangs on the shaft L to keep 
the wheels in gear. The shackle P, with its parts L, M, W, ie 
secured along the radial groove by the nut O, which, having a 
direct pull, is firm and not liable to shift. (Accepted October 18, 
1893). 





UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
preeng e. gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, 





BrueiaAN MecuanicaL Inpustry.—The Baume and 
Marpent Iron Works and Foundries Company reports a 
rofit of 9276/. for the financial ed ending June 30, 
893. The dividend proposed for the year upon the share 
capital of the company is at the rate of 10 per cent. per 
annum. The directors state that the financial year 
1893-4 commences with orders in hand to the amount of 
160,0007. 





GrrMAN Exrectric TRaMways.—Messrs. Siemens and 
Halske, of Berlin, have concluded a contract with the 
local authorities of Gelsenkirchen for the establishment 
of electric tramways in that neighbourhood. The com- 
munes interested are to establish the roads for laying the 
lines ; and in consideration of their doing this, they are 
to receive 25 per cent. of the net profits and charge in- 
terest at the rate of 5 per cent. per annum upon the capital 
expended. The concession of the lines is only granted 
for a term of thirty years, and at the expiration of that 
period the lines wi me the property of the com- 
munes. The concession will probably be vested in the 
first instance in Messrs. Siemens and Halske. 
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WALKERS’ 


— PATINT — 


Mine Ventilating Fans. 
WALKERS’ IMPROVED SCHIRLE VENTILATING FANS. 


WALKERS’ PATENT ANTI-VIBRATION SHUTTER Fon Fans. — 


This Invention is applicable to all Fans of the enclosed type, and effectually Stops Vibration. 


EAULAGH MACHINERY. 
FISHER & WALKERS Patent FRICTION CLUTCH & UNDERGROUND HAULAGE MACHINERY. 


THIS GEARING IS NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 
The objects attained are SIMPLICITY, ENDURANCE OF THE MACHINERY AND ROPES, with a MINIMUM EXPENDITURE OF POWER. esos 


nas suse, PETER BROTHERHOOD, "= == 


Upwards of 800 of the above now AT WORK, 
indicating in the aggregate 
70,000 


Horse-Power. 



























MECHANICAL ENGINEER, 
GOLD MEDAL, — Seivedere Road, Westminster Bridge, LONDON, Sz, SILVER MEDAL, 
Class &2. Class 65. 
FOR DRIVING DOUBLE-ACTING 
FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DYNAMOS, oe 
HIGH-SPEED Driving Dynamos, &e., 
MACHINERY, AS FITTED ON H.M. YACHT 
AS LARGELY USED in the BRITISH “VICTORIA & ALBERT,” 
AND FOREIGN NAVIES. H.M.S. “ROYAL SOVEREIGN,” &c. 








- FOX’S CORRUGATED FURNACE. 
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ENGINES, BOILERS, ALL GOODS MADE BY OURSELVES IN LONDON. 
WATER-WHEELS, 90 PER CENT. SAVING 
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Toolmakers’ and Ironfounders’{ ; 

Catalogues and Advertisements 

Photographed and Engraved in 

the Best Style by Improved 
Methods. 


DRAWINGS COPIED. 129 
ELECTROTYPE CASTS FURNISHED. 





FOR THE CHEAPEST 
s AND BEST 


MACHINERY 
ADDRESS - 


MOORE & KORTE. 


VictoriaR, LEEDS 











And SUCCESS OF THE STAUFFER SYSTEM 
Ensured ONLY with the Genuine 


“STAUFFER LUBRICANT” 


(Registered Trade Mark ) 
Ot which we are the SOLE MAKERS. 


PATENT “UNBREAKABLE?” STAUFFER LUBRICATOR 


ECONOMY! OLEANLINESS! REDUCTION OF WEAR! 


TRIER BROS., miCths, °FTICt: 19, GREAT GEORGE STREET, WESTMINSTER 


Works: CUMBERLAND WORKS, NEW cuunot 5 TOAD. rt . 4 175 


















NO MORE BROKEN 
SHANKS 
FIRMLY FIXED 
NIPPLES, 


WROUGHT IRON 








The SULZER PATENT STEAM ENGINE 


(SINGLE, COMPOUND, OR TRIPLE). 


HE advantages and economy of these En- 

gines have been incontestibly proved by 

the fact that this system is more largely used 

on the Continent than any other. Since 1867 

Messr’. Sulzer alone have constructed 1870, 

and, including those made by other firms, the 
number is over 4000. 

Repeated exhaustive experiments have shown 
the smallest consumption of steam yet regis- 
tered with any engine, as verified by independent 
engineers and other competent authorities. 

STEAM CONSUMPTION. 

Triple Engines, 12 to 124 lb. per I. HP. per 
hour, with 130 to 150 lb. steam. 

With Compourd Engines, 14 to 15 lb. per 
I. HP. per hcur, with £0 to 1€0 Ib. steam. 

These results from careful tests and experi- 
ments. With superheated steam slightly better 
results are obtained. 

Particulars given for Superheaters in Boiler 
Flues to supply dry or superheated steam. 





SOLE MAKERS FOR THE UNITED KINGDOM — ; 


BRYAN DONKIN & CO., LTD. 


Southwark Park. Road, Bermondsey, London. 064 
MANCHESTER OFFICE _-_ - - MredH. THOMAS, __10, MAWSON’S CHAMBERS, DEANSGATE. 
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THE FAYUM AND LAKE MEERIS. 


THE mystic—or, as some have said, the mythical 
—Lake Meeris has been a constant source of attrac- 
tion to those who take an interest in unravelling 
the fragmentary, and often tangled, records of 
Egypt. In connection with the quest for it during 
the present century, two names stand out 
prominently—those of M. Linant de Bellefonds, 
Director-General of Public Works in Egypt in 1842, 
and of Mr. Cope Whitehouse. The former demon- 
strated to his own satisfaction, and his verdict was 
almost universally accepted, that the classical 
account was grossly exaggerated, and that the 
original of the inland sea, described by Herodotus 
as being 450 miles in circumference and 300 ft. in 
depth, was merely a pool of 65 square miles area, 





annually filled to a depth of some 6 ft. by the 


whole of Lower Egypt. This required an escape basin 
capable of taking at least 4000 million cubic metres 
in forty days, and returning water enough to the 
river, during the summer months, to fill the 
channels which intersected the Delta. The culti- 
vated area of Lower Egypt was, in the flourishing 
period of Cleopatra, nearly twice as great as at 
present. 

The results of Mr. Cope Whitehouse’s investi- 
gations we will refer to later ; they are to be read 
at length in our columns.* More recently, how- 
ever, a new light has been thrown on to this subject 
by Major R. H. Brown, R.E., Inspector-General of 
Irrigation, Upper Egypt,+ which differs in some re- 
spects from those of his predecessors. Major Brown 
is most fortunately situated for the prosecution of 
an inquiry of this kind, since the Fayiim forms part 





of the country under. his charge, and it is his duty 





The Faytim is now a cultivated district, of the 
shape of a leaf, situated in the Libyan desert about 
50 miles south of Cairo. It is entirely surrounded 
by desert, except for a narrow cultivated strip, cor- 
responding to the stalk of the leaf, which connects 
it with the Nile Valley at Lahun (see maps sub- 
joined, one of which we reproduce from Major 
Brown’s book by the kind permission of the pub- 
lisher). No rain falls in the Fayim, which is 
watered by the Bahr Yusuf, a canal of probably 
natural origin, which leaves the Nile near Assiout 
and flows for 250 miles along the margin of the 
desert, until it finally turns westward through a 
pass in the hills, and enters the Fayfiim. The 
length of the main branch, which ends at the 
town of Medineh-el-Fayiim, is 24 kilometres (15 
miles), and the highest point of its bed is 21 metres 
above sea level. At Lahun, where the canal quits 
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Nile flood, and then almost dried up by the summer 
heat and the demands of the irrigation canals con- 
nected with it. 

According to M. Linant, it was 4 reservoir intended 
to supply the desert-girt province of the Fayim 
during the period of low Nile. It was obvious to the 
great French engineer that, in the early centuries of 
our era, the cultivated area of this district had been 
greatly extended. Out of about 400,000 acres only 

,000 now receive water, even during the inunda- 
tion. In 1842 the Bahr Yusuf was almost dry for 
a considerable period in each year. Ismail Pasha, 
however, cleaned the canal, improved the intake, 
and provided for the annual dredging in that upper 
reach, between Assiout and Deirit, which is the 
feeder common to the Ibrahimiyeh as well as the 
Bahr Yusuf. He thus assured a minimum daily 
supply of 1,000,000 cubic metres, as against 250,000 
formerly obtained, during May and June, ex- 
clusively from the drainage which welled up as 
springs in the bed of the stream at various points 
on its course in the Valley of the Nile. M. Linant 
quite ignored the fact that the ancient historians had 
explicitly stated that Lake Mceris served to relieve 
the inundation and to supply summer water to the 


to be acquainted with its topography. Further, as 
an eminent irrigation engineer, of great experience, 
he is specially well fitted to form a judgment re- 
garding a work that was admittedly more or less 
artificial, and was used as a regulator in the largest 
irrigation system the world has ever seen. He 
could not only command all the necessary facts as 
to levels, areas, and the like, but he could also 
form an authoritative opinion as to the conclusions 
that could be safely drawn from those facts. The 
researches and his deductions form a most interest- 
ing and closely-reasoned book; which will be read 
with pleasure not only by Egyptologists and engi- 
neers, but also by those who take delight in seeing 
how one science sheds illumination over the dark 
places of others. The volume is profusely illus- 
trated, and contains many capital reproductions of 
photographs taken by the authors. 
~* See ENGINEERING, vol. xl., page 241; vol. xliv., pages 
259 to 283; vol. xlvi., pages 267 to 277 ; vol. 1., page 334; 
and vol. lii., page 451. 

+The Fayfim and Lake Meeris.” By Major R. H. 
Brown, R.E., Inspector-General of Irrigation, Upper 
Egypt. With a Prefatory Note by: Col. Sir’ Colin 








Scott-Moncrieff, K.C.M.G., C.S.J. London: Edward 
Stanford, 





the Nile Valley, the level of the country is about 26 
metres above sea level (R.L. 26), while the town of 
Medinet is R.L. 22.5, showing a difference of about 
34 metres. As Assiout is at a considerably higher 
level than Lahun, there is a constant current, all 
the year round, from the Nile into the Fayfim. The 
inundation level of high Nile at Assiout may be 
taken at R.L. 50, and in the Kosheshah basin, in 
which Lahun is situated, at R.L. 26.70, although 
in years of high Nile it rises to 27.8 metres. At 
Lahun the canal passes through a bridge of three 
openings, the floors of which are respectively at 
R.L. 21.97, 21.97, and 20.72. The maximum and 
minimum water levels above the bridge are 27.8 
and 22.5 metres. At the end of the Bahr Yusuf 
at Medineh the water level is now kept constantly 
at 21.7 to 21.8 metres. The bed of the canal is 
generally between R.L. 17 and 19, except at one 
point where it is R.L. 21, the bottom there being 
rock. 

From Medineh the irrigation canals radiate 
through the Fayfim. The land here is at the 22.5 
metres level, and for 8 kilometres (5 miles) slopes 
away at 1 in 1400, For the next 4 kilometres the 
slope is lin 666, and then 1 in 150 till the Birket- 
el-Quriin (Lake of Horns) is reached. This is the 
lowest point of the Fayiim, and receives all its 
drainage, the level of the lake varying according 
as the inflow or the evaporation predominates. At 
the beginning of 1892 the water surface level was 
43.3 metres below mean sea level, and the bed of 
the lake 5 metres lower at least. The lake is about 
40 kilometres long and 5 kilometres broad. The 
hills rise steeply from the other side of the lake. 

Connected with the Faytim is the Gharaq basin, 
which is a small cultivated area surrounded by 
desert lands above the present limits of irrigation, 
except at one point where there is a narrow de- 
pression at R.L. 16 metres. Through this the iryi- 
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gation canals reach the basin. Near to the Gharaq 
basin is the Wadi Raian, discovered by Mr. Cope 
Whitehouse. It has an area about one-fourth of 
that of the Fayaim at contour RK.L. 25. It is bare 
desert, its lowest level being 40 metres below sea 
level ; it is surrounded entirely by hills above the 
level of + 36, except at two gaps in the hills 
separating it from the Gharaq basin, which have 
their sills at R.L. 27 and 26 respectively. We will 
put these levels in tabular form : 


Metres above 
Mean Sea Level. 
Country level at Lahun .. wee ose 26 
Ordinary inundation level at Lahun ... 26.70 
Maximum inundation level at Lahun ... 27.8 
Level of canal bottom at Lahun 20.72 
Minimum summer water level ... 22.5 


Highest level of bed of Bahr Yusuf 


between Lahun and Medineh 21 
Water level at Medineh ... is ae 21.7 
Highest level of Nile a in Fayim 24.5 
Country level at Medine = w. 22.5 

- » 5 miles north-west of 

Medineh ... a ns ie ou 17.5 
Country level 7.6 miles north-west of 

Medineh ... a ee ae ie 10 
Water level of Birket-el-Qerfin ... =... —43 
Level of pass from Fayfim to Gharaq ... 16 
Minimum level in Gharaq Ay .. about 0 
Level of pass from Gharaq into Raiyan 26 


From these figures and from what has preceded 
it will be understood that the country level falls 
from 25 metres above mean sea level near Lahun 
to 22.5 metres at Medineh, with a slope varying 
from 1 in 10,000 to 1 in 9333. At Medineh the 
slope quickens to 1 in 1400 towards the lake, till a 
level of 17.5 is attained, when it again becomes 
steeper (1 in 666), until the level of 10 metres is 
reached. Then the country declines to the lake at 
1 in 150. These varying declivities divide the 
Fayfim into what has been spoken of as three 
plateaux or sloping terraces of horseshoe form, 
bounded by curved contour lines. 

When Linant de Bellefonds Pasha sought to 
locate the site of the ancient Lake Morris, he found 
the remains of a bank running near the edge of the 
first plateau in places. He also found a masonry 
wall of very considerable size and length, and he 
jumped to the conclusion that these formed part of 
« complete encircling dam which prevented the 
water of the Bahr Yusuf penetrating further into 
the Fayfiim. The dam inclosed a triangular area, 
with the base resting on the range of hills separat- 
ing the Fayim from the Nile Valley, and its apex 
considerably beyond the present site of Medineh. 
Linant Pasha fixed the depth of water in the sup- 
posed lake at 9.60 metres, which would bring its 
maximum water level at R.L. 30.6. He does not 
appear to have taken careful levels, if, indeed, any 
at all, as he speaks of a bank being 12 metres high 
which, in reality, is less than 6 metres high. Major 
Brown has, however, determined many of the 
levels, and he finds that the area covered by the sup- 
posed lake varies from R.L. 25 to R.L. 12. The 
north boundary of the area runs generally along 
the contour RL. 17.5, 5 to 7 metres below the 
high plateau. He points out that this vast reser- 
voir, 13 metres deep along a part of its bank, would 
be a fearful menace to the security of the dwellers 
below, the more so as it would necessarily be 
pierced with openings to supply the irrigation 
canals, He considers it incredible that in a land 
where the danger of bursting banks was well 
understood, the collection of thriving towns in the 
Arsinoite Nome could have arisen in such a perilous 
situation. ‘‘The ancient Egyptians, who lived 
before our era, must have had prodigious faith in 
their protecting deities—or in their Department of 
Public Works—if they took up their abode behind 
Linant’s bank.” Further, the area, perimeter, and 
depth of this lake do not in the least correspond 
with the figures given by Herodotus.* We have 
not the space to follow Major Brown in his com- 
plete refutation of the Linant theory ; it is sufti- 
cient to say that he not only proves it to be unten- 
able, but he also upsets nearly every statement of 
supposed fact on which it was based. The Pasha’s 
premises were nearly all inaccurate, so it is no 
wonder that his conclusion was incorrect, 

Some years before Major Brown’s methodical 
and scientific discussion of. the Linant theory, Mr. 
Cope Whitehouse had adduced so many reasons 
against it, and had pointed out so many fallacies 
in connection with it, that it had been practically 
abandoned by Egyptologists. In place of it he had 





* See ENGINEERING, vol. xl., page 241. 


offered his own theory, which we may briefly state 
as follows : 

1. In s.c. 450 there was a submerged Fayim, 
used as a reservoir in the irrigation of all Lower 
Egypt, with practically no cultivated Fayim. 

This was the Mceris of Herodotus. It included 
the Raiyan Depression. 

2. The ancient buildings in the Fayim are above 
the level reached by this lake. 

3. In B.c. 100 there was a protected higher culti- 
vated plateau in the Fayim. 

4. In a.p. 50 to 70, as Pliny said, the lake was 
greatly reduced in area. : 

5. There isa sister depression to the south, which, 
at first joined to the Fayiim Lake, was, in a.p. 150, 
the Lake Mceris of the Ptolemaic maps. 

In Mr. Cope Whitehouse’s eyes it was this sister 
depression, the Raiyan basin, that alone gave these 
researches a practical value, since, being uncultivated 
and uninhabited, it could be refilled without inter- 
ference with existing institutions. Obviously the 
Fayim, with its large population and its annual 
export of over one million sterling, could not be 
submerged for the benefit of the rest of Egypt. 
Hence the idea has got abroad that the Raiyan basin, 
and that alone, was identified by Mr. Cope White- 
house as the ancient Lake Moris, while in reality 
he pointed to that as the remaining portion of the 
lake, left after the Fayfiim had been reclaimed, 
except as regards the small portion occupied by the 
Birket-el-Qertin. 

Itwas on May 16, 1881, that Mr. Cope Whitehouse 
first announced his belief that ‘‘ the great reservoir 
of water in the Fayfim was part of a judicious 
system of irrigation, nobly conceived and splendidly 
executed, which, if repaired, would enormously in- 
crease the population of Egypt, and redeem a vast 
extent of so-called desert.” The feasibility of such a 
flood escape and reservoir as Mceris is no longer in 
dispute. ‘‘It is possible te store up, during the 
months of abundance,” says Sir ©. C. Scott- 
Moncrieff, ‘‘ water sufficient to enable the whole 
Valley of the Nile, from Silsileh northward, to 
enjoy the same benefits of perennial irrigation as 
are now confined to the Delta, and to those tracts 
watered by the Ibrahimiyeh Canal. More than 
that, it is possible to increase the summer volume 
available in the canals of the Delta, and to have a 
surplus to devote to the two long branches of the 
river north of the Barrage, which would be a 
valuable boon to towns on the banks, such as Kafr- 
Zayat, Dessiik, Zifta,"and Mansourah. The water 
can ba had. The means of storing it is not an im- 
possible engineering feat.” The cost is estimated 
at 8,000,000/. (‘* Nile Reservoirs,” 1891, page 4). 

In the brilliant and lucid pages of ‘‘ England in 
Egypt,” Mr. Milner asks, What is the probable 
return for a capital outlay whose interest charges 
would be only 350,000/. a year? In the chapter 
entitled ‘‘The Struggle for Water,” he shows that 
there is ‘‘a certain promise of 3,000,000/. a year” 
in Lower Egypt, in the immediate future, with a 
further extension of 1,400,000 acres, bearing crops 
of 51. per acre. In Upper Egypt there might be 
4,000 ,000/. added to the annual value of the produce. 
For fifty years he sees a prospect of continuous 
development which would virtually double the 
present resources of Egypt, reduce its mortality, 
and be a material addition to the wealth of England, 
through ‘‘the external trade in which we are 
interested to the extent of 50 per cent.” It may 
be said that, as Egypt is not crushed bya debt 
of 106,000,000/. and administrative expenses of 
5,000,000/. annually, this increase might be 
capitalised at over 150,000,000/. The added in- 
come of 3,000,0001. a year would be obtained at 
once, but the larger sum represents an Egypt 
justifying the enthusiastic descriptions of ancient 
travellers, and wielding the political, social, and 
artistic power of which conclusive evidence is 
afforded by history, and the objects preserved in 
the British Museum. 

Mr. Cope Whitehouse demonstrated, in 1882, 
that the Fayim, which is a word, not a name, but, 
like ‘* Moeris,” means ‘‘ the sea,” was in the time 
of Herodotus a vast sheet of water, and that the 
bank which Linant believed had been constructed 
to confine the water on the north and east, had, in 
reality, excluded it from the upper plateau. ‘‘ The 
entire area was flooded, except the plateau occu- 
pied by the Labyrinth and the adjacent towns, and 
it was gradually redeemed and the fertile fields of 
the later Arsinoite Nome (or province) substituted 
for the lake.” Professor Mahaffy has recently 





translated a number of deeds relating to this pro- 


cess of reclamation, carried out chiefly for the 
immediate benefit of the soldiers of the Greek 
kings, the Ptolemies, successors of Alexander. 

The depth of the great inland sea, if not ‘‘ fifty 
fathoms,” as Herodotus had said, was not far from 
it. From high Nile at El-Lahun (+ 26.5 metres) 
to the surface of the Birket-el-Qeriin (—43.13 
metres) is 224 ft.; and the Greek traveller was 
careful to say that when speaking in round 
terms of 300 ft. he referred to the maximum 
depth. A circumference is an uncertain measure- 
ment for an area of 800 square miles with an 
irregular shore, and at least one bold promontory. 
The Egyptian engineers in charge of the lake 
informed the Greek traveller that it was ‘‘ the cir- 
cumference of the circuit,” which, with many a 
sinuosity, gave such a long coast-line. There was, 
however, another topographical indication. It was 
expressly stated that the major axis of the lake in 
the fifth century B.c. was north and south, while 
the Faytim Basin has its greatest extension from 
east to west. Thus Mr, Cope Whitehouse was 
compelled to assume that, in the desert to the 
south of the Faytim, there was an extension of the 
depressed area, communicating with the Nile 
Valley through the Faytim, at some level below 
+ 26, or whateyer was the height of high Nile 
2300 years ago. His conjecture proved to be 
correct. The Raiyan depression covers 250 square 
miles, has a maximum depth below high Nile of 
about 250 ft., and has two narrow openings into 
the Fayiim, partly blocked with sand drift at the 
contour of 26 metres. 

Further, we have in the list of towns whose posi- 
tions were fixed by the Alexandrian geographer, 
Claudius Ptolemy, a.p. 150, the site of a town 
yet further south, but described as in a district 
near Lake Mceris. On the first map, published by 
us, in 1885, there is a valley outlined and marked 
‘‘hitherto unexplored.” It was surveyed with 
great care, in 1886, by a Government expedition, 
under Mr. Cope Whitehouse, and again in 1888, 
under the supervision of Colonel Western, by Mr. 
Lieurnur. Besides the text of Claudius Ptolemy, 
there are maps in the beautiful manuscripts 
attached to the text on which a Lake Mocris is 
carefully defined. This lake cannot be in any way 
identified with the Faytim Basin. 

It is this depression, called the Raiyan Basin, 
which appears to tally with great exactitude with 
the facts given by Ptolemy, and which could now 
be converted, at relatively small cost, into an in- 
land sea, fulfilling, ina measure, at least, the func- 
tions attributed to the ancient Moris. 

Having thus given a sketch of the hypotheses as 
to the location and purpose of Lake Meeris, put 
forward respectively by Linant Pasha and Mr. 
Cope Whitehouse, we will now turn to Major 
Brown’s theory. Major Brown says: ‘‘I wish to 
lay claim to no originality in the views adopted ” 
(page 3). His arguments, however, demand and 
deserve a patient examination, both on account 
of the splendid advantages its author enjoys in 
an inquiry of this kind from his official posi- 
tion, and from his-great powers as an observer 
and a logician. Stated briefly, Major Brown 
accepts the theory that the Lake Moris of 
Herodotus was that part of the Fayfim beyond 
Linant’s bank, that is, the greater part of the 
three plateaux. We will endeavour to sum- 
marise his arguments in favour of this view. On 
the north or steep side of Lake Quriin there are 
ruins of towns of undoubted antiquity, and as these 
could have no water supply other than the lake, 
it is reasonable to suppose that they were built on 
its margin. Among these are the ruins of Dimay, 
and an ancient temple, described by Dr. Schwein- 
furth, 7 or 8 kilometres (44 to 5 miles) north of 
Dimay. Dimay itself is 3 kilometres from the 
nearest point of the present Lake Quriin, and the 
surface of, its causeway or quay is R.L. 25.44, 
The south end of the quay is 2.85 metres lower, 
but some of its upper layers have disappeared. 
Near the temple is the site of an old town, marked 
by heaps of ancient pottery, and the level of these 
mounds is R.L. 24.58. If these towns were on the 
margin of the lake, they favour the idea that itslevel 
was somewhere about R.L. 23. At the opposite 
side of the lake, at the part where the Nile floods 
enter the Fayim, the highest Nile deposit is at 
R.L. 26. At Hawarah it is at R.L. 24.50, and 
along the ridge reaching out towards Medineh R.L. 
23.50. Probably, therefore, the water in the lake 
reached about R.L. 26.50 at the commencement of 





the gorge, but the level of the lake itself rarely, if 
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ever, exceeded RL. 25. An attempt is made to 
deduce the lowest water level of the lake from the 
present height of the river, and the known effects 
of evaporation, and the point is fixed at R.L. 19.8. 
The quantity of water required to fill it from low 
to high water mark is 11,800 million cubic metres, 
or a daily average for ninety days of 131,111,111 
cubic metres. This can be obtained without affect- 
ing the irrigation of Lower Egypt, as it exists, for 
eleven years out of sixteen. The levels at which 
the Nile deposits are found in the Fayim, the dis- 
charges which might be drawn off from the Nile, 
and the area of the Fayiim Lake, are all in agree- 
ment with the supposition that the level of the lake 
was yearly raised from about R.L. 20 to 25. 

The formation of Lake Meeris is credited to 
Amenemhat III., about 2500 8.c. Before his time 
the water must have flowed in and out without 
regulation, leaving bare a considerable area of land 
covered with Nile deposit. The idea to reclaim 
the land, and also to defer the discharge of the lake 
until the river had fallen so low that the water 
would be beneficial, instead of being harmful 
by unduly prolonging the annual flood, was 
one that would readily occur to such a skilful 
and civilised people as the ancient Egyptians. To 
build a bank and a regulator, to bar the passage of 
the Bahr Yusuf through the hills, at some point 
between Lahun and Hawarah, would not be difli- 
cult. By limiting the level of the lake to R.L. 
22.50, all the area above that level, which is the 
highest plateau in the Fayiim, would be left 
uncovered, and fitted for cultivation and habitation. 
The area above R.L. 22.5, at first reclaimed, would 
have been about 10,000 acres, on which was built 
the ancient city of Crocodilopolis and its suburbs. 
At high water the city would be on the margin of 
the lake, with all the advantage of water carriage 
right up to its doors, but as the summer advanced 
and the water was withdrawn to R.L. 20 or 19.5, a 
strip of muddy foreshore, gradually widening to 
two kilometres breadth, would be interposed 
between the city and the water. Even when this 
was crossed embarkation would be difficult, owing 
to the shallowness of the water. This state of 
things probably led to the construction of the bank 
from the high land east of Edwah to Biahmu, and 
thence it appears probable to Medineh. The bank 
from Edwah to Biahmu runs generally along con- 
tour R.L. 17.50, and therefore would have been 
formed in water. Such a bank, if joined from 
Bishmu to the high land at Crocodilopolis, would 
have inclosed an area from which the lake water 
would have been excluded, the other two sides of 
the inclosure being formed by the natural ridge at 
the end of which Crocodilopolis was built, and by 
the high land connecting this ridge near Hawarah- 
el-Magta with the commencement of the artificial 
bank near Edwah. This second reclamation would 
have added 7000 feddans to the 10,000 included in 
the first reclamation. 

The Edwah bank, however, does not stop at 
Biahmu, but continues its first alignment to Kala- 
biin, past Saliin and Fidimin, to a point a little 
to the north of Sinri. Thence it curves round 
towards the south and crosses the Abiksah Rail- 
way. At this crossing are extensive remains of an 
old town, and the remains of several smaller towns 
are to be found between the railway and the 
point in the bank north of Sinrd, all on the line of 
the bank. Fromthis length of bank, other banks, 
at different angles to the main bank, seem to have 
existed ; some appeared to go towards Medineh ; 
others towards Abiksah in the direction of Lake 
Qurfin. Following the main bank a ravine is 
crossed, and for 1000 metres the bank can be traced 
due south. Then it is lost, and although Major 
Brown sought for it in all directions, he was unable 
to discover any traces of it. It is possible a side 
bank was carried up the slope at right angles to 
the contours to Medineh, and if it were, 10,000 
feddans would be added to the already inclosed 
area, making it 27,000 feddans. Besides this 
deep water would be found at the side of the bank. 
Travellers from Crocodilopolis (Medineh) to 
Memphis (Bedreshén) would follow the road along 
the artificial bank to Biahmu, where they would 
take ship to the north-east corner of the lake, 
whence the desert route runs straight to Memphis. 
This is the direct route followed to-day, except that 
the lake no longer exists. Pliny was, therefore, 
correct when he said that the lake lay between 
the Memphite and Arsinoite Nomes. Major Brown 
sums up the matter : ‘‘ Thus we have a vast lake of 
about 1600 million square metres of water surface, 





and an area of 27,000 feddans (acres) reclaimed 
from it, with Crocodilopolis in the reclaimed area, 
and the Hawarah pyramid and the Labyrinth on 
the shores of the lake at the point where the waters 
entering the lake were controlled. This, I believe, 
was the Lake Meceris of Herodotus, and of those 
who confirmed his testimony.” 

The purpose of Lake Meeris was, undoubtedly, 
to supplement the waters of the Nile during the 
summer season. Thus its benefits were felt in the 
Delta, while the dwellers on its margin got but little 
from it in the fifth century B.c., except fish and 
cool breezes. On the other hand, it occupied a 
great amount of land which would have been very 
useful to them. This led to the reclamation of the 
Fayiim in the Greek and Roman period. It is easy 
to see that there would be a strong local feeling in 
its favour if the Raiyan depression was in use, 
while those that would naturally oppose any change 
were at a considerable distance. As soon as the 
level fell so far that water could not be returned to 
the Nile, the lake in the Fayiim lost its usefulness 
except as an escape and drainage basin. The 
Birket Qeriin remains a fragment of the once ex- 
tensive sheet of water, and still serves this purpose. 
It evaporates annually 4,728,000,000 cubic metres. 
It disposes of the drainage of the Bahr Yusuf, as 
the Dead Sea does for the Jordan. 

Major Brown is at variance with Mr. Cope 
Whitehouse in regard to the Wadi Raiyan, holding 
that this has always been a dry depression, and 
never part of the lake. He quotes the passage of 
Herodotus which is translated: ‘‘This lake lies 
oblong north and south” (page 20), but describes 
the body of water with its major axis east and 
west. He reproduces a Ptolemaic map with its 
striking similarity with the Raiyan basin, but con- 
siders this a coincidence. He, however, perfectly 
admits that it would be feasible to put it into con- 
nection with the Nile, and transform it into a most 
efficient reservoir of Nile water for use in summer. 
Probably Mr. Whitehouse will be quite content to 
have his interpretation of ancient Egyptian history 
criticised if he can gain Major Brown’s support for 
the project on which he has spent so much time. 
His interest lies more in the future than the past ; 
what he wants to do is to renew the benefits that 
once flowed from Lake Mceris, and whether they 
come from the original site, or from a neighbouring 
one, does not greatly matter. It was Mr. Cope 
Whitehouse who discovered the Wadi Raiyan in 
its character as a possible reservoir, and pointed it 
out to the world, and this credit can never be 
taken from him. Next February, we are informed, 
an International Commission will be invited to 
report on the subject of Nile storage, and then we 
shall know whether modern engineering can im- 
prove on the wisdom of the ancients in this 
matter. 





THE DEVELOPMENT OF SOUTH 
AFRICAN RAILWAYS. 
(Concluded from page 657.) 

As far as the South African colonies and adjacent 
territories are concerned, private lines may said to 
have proved a conspicuous failure, for a variety of 
reasons, chief among which must be placed the 
competition of Government lines and political con- 
siderations ; but there are a few points in respect 
to which Government railways are unavoidably 
placed at a disadvantage as compared with their 
private limited liability compeers—firstly, the 
way in which the necessary capital is raised, 
the former having to obtain the whole of the 
money to build its railways by loans at fixed 
rates of interest, and where these do not earn 
an amount sufficient to cover this interest, 
the deticit has to be made good out of the pockets 
of the taxpayers ; while the latter raise only 
a relatively small proportion of the money, at 
fixed rates of interest, in the form of debentures, 
the remainder being raised as shares, bearing such 
rates of interest as the undertakings may earn. 
Should the undertakings only earn enough to pay 
the debenture interest, the shareholders are not 
called upon to make good the deficiency. The 
debenture-holders either take less interest, or, if 
they think the management is at fault, they take 
over the undertaking and manage: it themselves. 
With Government railways, the capital may be said 
to be raised entirely on debentures, and the tax- 
payers become the shareholders of an unlimited 
liability company ; they contribute their credit to 
the concern, and are bound to make good all 











deficiencies in the income of the undertaking, so 
that the debenture-holders (i.e., subscribers of the 
loan) lose nothing under any circumstances short 
of bankruptcy and repudiation. This is evidently, 
as far as the taxpayers are concerned, a far more 
expensive and unsatisfactory way of attaining the 
same result, even if the private undertaking be- 
comes the recipient of a Government subvention. 
In either case the working population reaps the 
same direct benefit, viz., the benefit of the money 
expended in wages during construction and working, 
and the general public the same direct and indirect 
advantages from the improved means of communi- 
cation. 

Secondly, management. Government railways 
labour under difficulties in this respect inherent 


in all Government administrations, which exist- 


only in a modified form, if they are not wholly 
avoided, in private administrations. These are 
over-centralisation of control, and small latitude 
allowed to subordinates, want of elasticity in 
dealing with the details of administration, and 
lack of incentive offered to individual capacity 
and energy in their servants. With Govern- 
ment undertakings the tendency is inevitably 
to reduce their servants to mere links in a 
chain, or, in other words, to squeeze them all 
through the same mould, while the most successful 
of private undertakings have distinctly owed their 
success to the utilising and fostering of individual 
capacity and excellence, in despite of the claims of 
routine seniority and red tape. 

So that, although recognising that under the 
peculiar circumstances of the case, without direct 
Government intervention, the colonial railway 
systems of South Africa would not have reached 
their present condition of development so soon, 
still it is a matter of question whether they have 
not been an unreasonably heavy burden on the 
shoulders of the colonists, and whether equally 
advantageous results would not have been attained 
by confiding their development to the action of the 
slower but less artificial effect of supply and 
demand. 

6. The Ox-Wagon versus Locomotive Train.—This 
question has constituted one of the chief impedi- 
ments in the way of the speedy development of the 
goods traffic, and to a large extent of the local pas- 
senger traffic, on railways in South Africa, and to 
it also must be attributed, in a great measure, 
the failure of private railway enterprise in 
that country. How is it that a method of transport 
over bad and heavy roads, at an average speed of 
two miles an hour, can have competed, and in 
some measure advantageously, with another method 
of transport over well-laid rails, averaging a speed 
of 15 milesan hour? To explain this it is neces- 
sary to go back to times long anterior to railways, 
or, indeed, to any method of transport whatever, 
namely, to the time of the first settlement of 
South Africa by the native races. This being a 
country of vast grass-covered plains under unvary- 
ing conditions of climate (temperature and rainfall) 
for vast ages, must have been, when first settled by 
the Hottentot and Kaffir races, just as suitable for 
pasturage and as unsuitable for tillage as it is now. 
To this is owing the esteem in which natives to 
this day hold flocks and herds. Pastoral condi- 
tions invariably induce a nomad or wandering life, 
which was one of the chief characteristics of the 
native tribes previous to their compulsory location 
in restricted areas by the white races. Partly 
through unconscious mimicry of native tastes and 
ideas in these matters, partly by the influence of 
the physical and social circumstances in which the 
white setters were placed, those who first settled in 
South Africa reverted, to a large extent, to pastoral 
and nomad ideas and tastes long obsolete among 
their own countrymen in their own country. This 
has, it is true, somewhat worn off again, owing to 
the gradual permanent settlement of the colonies, 
but to this resuscitation of nomad and pastoral 
habits and tastes is due the remarkable tenacity 
with which enormous tracts of land are held by 
individuals, without any apparent desire to cultivate 
or occupy a tithe of the acreage they own. This 
huge extent of property enables them to continually 
shift their handful of flocks and herds almost as 
freely as in an unsettled country, and to move 
about themselves with equal freedom. To these 
tastes and habits is also due the constant trekking 
into fresh territories, which has been a leading 
feature of South African history. From this arises 
the opinion held by such a large section of the 
white community as to the relative importance of 
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town folk and country folk, and also the pre- 
ference which the latter section of the community 
give to the ox-wagons and ‘‘ kurveying ” as against 
railway transport. 

However it may have been acquired, the taste for 
locomotion by ox-wagon is certainly possessed by 
the majority of the country population in South 
Africa; by it in the past they have been able, 
while indulging a taste for a roaming and indo- 
lent life, to secure a comfortable living with the 
least possible expenditure of energy. It is not to 
be wondered at, therefore, that the wagon and 
team of bullocks should have been regarded almost 
in the light of a fetish, and the locomotive and 
train should have been violently opposed and little 
used. Had the country population realised what 
railways meant before they were constructed, it is 
very probable that their construction would still 
have been in a large measure a thing of the future. 
But, luckily for the South African colonies, they did 
not comprehend their meaning till too late, when 
‘*kurveying” was already a doomed institution, 
when their oxen were already beginning to require 
employment in the circumscribed field of farm 
labour, and their owners were on the way to becom- 
ing agriculturists—farmers in deed as well as in 
name. The farmers of the Free State and the 
Transvaal were wise in their generation in obsti- 
nately refusing for so many years all concessions for 
railways within their territories ; but mines and 
mining interests have been too powerful even for 
their dogged opposition. There is no doubt that 
‘*kurveying” was for years protected in its mis- 
chievous competition with railways by the un- 
willingness of the colonial Governments to 
lower their rates to a level where ‘‘kurveying” 
could not compete, partly, no doubt, because 
on no other conditions would their policy 
of railway extension have received suflicient 
support to carry it through, and partly because 
Government did not consider themselves justified 
in employing public funds to crush the means 
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of livelihood of a large section of the population— 
the ‘‘kurveyors.” But it is at least question- 
able whether it would not have been better, in the 
interests of the whole population, to have protected 
railways from this competition, as by so doing 
farming interests would have also been protected, 
and the remarkable energy displayed in competition 
in the carrying trade would have been earlier forced 
into deploying itself in beneticial competition with 
the import trade in foodstuffs. The commercial 
and mercantile population, strangely enough, 
favoured for many years wagon transport against 
railway transport, partly because of the force of 
habit and prejudices, and partly because of certain 
advantages offered by the former as against the 
latter in respect to prompt settlement of claims for 
damage to goods in transit. 

The competition of the ‘* kurveyor” in the goods 
traflic between Port Elizibeth and thediamond fields 
was perfectly amazing at the period of their greatest 
prosperity —1882-3—as can be realised by looking at 
Diagram No. 3 (see page 655 ante), where it would 
appear that the midland route, which is the best 
route from the coast to the fields for goods, carried 
upwards of 80,000 tons less goods than the Western 
at their respective maxima, whereas actually more 
tonnage has always followed this route than the 
other, the explanation being that Port Elizabeth— 
or rather the districts at its back—were the head- 
quarters of ‘‘kurveying,” and the extra tonnage did 
not go by railway, but by wagon. 

But now that the Government railways have 
been so far extended that they have reached their 
objectives, and the full advantage of their saving 
ia time and cost has been felt and realised, the 
competition of the ‘‘kurveyor” isa thing of the past, 
and the ox-team has been once and for all in the 
Cape and Natal, relegated to the more generally 
beneficial work of the plough, and of carrying farm 
stuff to the nearest station. But the struggle, in 
which the Government enterprises have finally 
come off victorious, though at serious cost to the 
taxpayer, has been death to the two railway com- 
panies who in the Cape tried to inaugurate a new 
period of railway enterprise in private hands. 

Taking the railway systems of South Africa as at 
present constructed and projected, the further 
question arises, What must be the object in view in 
extending them? The two centres towards which 
the Cape systems on the one side, and the Natal 
and Delagoa Bay systems on the other, have 
been extending so far, are thediamond fields in 
the west, and the gold fields in the east. That 
in the west was reached in 1886, and when the 
lines naw in progress are completed (probably this 
year), that in the east will also have been reached, 
and the object of these extensions accomplished. 
But what then? Is the Ultima Thule of railway 
extension gained, or are yet other extensions to be 
expected, and, if so, in what directions? The great 
wie of South Africa is its geographical position 
and its physical features, in other words, its sea- 
board, its climate, and its products. It has served 
in the past as the chief thoroughfare of communica- 
tion between European civilisation and its manu- 
factures on the one hand, and African uncivilisation 
and wants on the other, and it has done so because 
of its convenient, or comparatively convenient, har- 
bours, and its excellent climate ; for here the high- 
lands of the interior can be approached without 
passing across the low twopinal swamp lands, so 
deadly to the human race, and the fly belt, so deadly 
to animals, and of which such a large proportion of 
the east and west coasts of the African continent 
consists. The interior of Africa teems with a vast 
and varied population, capable of absorbing any 
quantity of manufactured products, and who 
can furnish in exchange a multitude of priceless 
raw materials required elsewhere by civilisation. 
The aim, therefore, of the South African colonies 
must always be the development of the trade 
routes from the coast to the interior, This doubt- 
less has never been wholly lost sight of, but now 
that the chief mineral centres are reached, it 
must become the leading question. Steps have 
already been happily taken to serve the chief trade 
route to the interior through British Bechuanaland 
and the Khama Protectorate, &., by the Vryburg 
extension and the projected Mafeking Railway. 
But these must not rest where they are ; the motto 
of railway work for South Africa must always be 
‘* Northward ever,” to grasp and develop the mag- 
nificent heritage of the British race in the Dark 
Continent, from the vantage-ground of their colonies 





in the south. But those colonies themselves must 





not be neglected, and the long-delayed cross lines 
of communication, more or less parallel to the coast, 
must be seriously undertaken. The Cape Central 
Railway was a first step towards a line parallel to 
the coast, furnishing communication directly east 
and west, to develop the western province of the 
Cape Colony proper by tapping its richest and most 
populous districts, and by completing the strategical 
network of railways required for defensive pur- 
poses (which should extend from Clanwilliam to 
Malmesbury, and Ashton to Uitenhage). Another 
series of lines which are urgently wanted are cross 
lines uniting the three Cape systems half - way 
between the border lines and the coast, or, say, 
from Beaufort West to Aberdeen Road, thence 
through Pearston and Somerset East to Cookhouse, 
and thence through Bedford, Adelaide, Fort 
Beaufort, and Alice, to King Williamstown, and 
from Blaney Junction across the Transkei to the 
Natal border, as well as an extension of the border 
lines eastward and westward. In Natal an ex- 
tension of the coast line in both directions to the 
Umzimkulo to the west and across the Tugela on 
the east, through Zululand to the Portuguese fron- 
tier, as well as cross lines from Pietermaritzburg 
as a centre both ways, are urgently called for. In 
the north-west corner, an extension of the Port 
Nolloth line, parallel to the Orange River, to the 
neighbourhood of Hopetown, would be a great aid 
to the development of the very backward districts 
in that region, though hardly a paying enterprise. 
These and other extensions in the colonies are 
hardly likely under existing conditions to be under- 
taken by Government directly, but it is to be hoped 
they will be indirectly, by guarantees or subsidies 
to private enterprise, which may now prove more 
lucky than it did in the past, as in this direction 
the development of the colonies within their 
own boundaries may be most readily assisted. 
Thus vast fertile and salubrious territories may be 
opened to the profitable settlement of the surplus 
population of Great Britain, which has hitherto 
sought an outlet in countries and colonies affording 
superior facilities for internal communication, 
—— often of inferior climate and with no better 
soil. 

In conclusion, expression must be given to the 
thanks due to the Agent-General for the Cape and 
the Emigration Agent for Natal, and the Librarian 
of the Colonial Office, for having kindly placed 
their respective Government records and publica- 
tions at the disposal of the writer, without which 
the above attempt at a history of railway develop- 
ment in South Africa would have been very scanty 
and incomplete. 


LITERATURE, 


The Elements of Graphic Statics: A Text-Book for Students 
of Engineering. By L. M. Hoskins (pages viii.+191, 
and five plates). London : Macmillan, 1892. 

By the title and preface this work is designed 

only as an elementary text-book for students of 

engineering, so its scope is limited to what may 
be called statics of quasi-rigid bodies, therefore not 
requiring any use of the elastic properties of 
matter (thus excluding, for instance, fixed and 
continuous beams): the investigations are further 
confined to those which are likely to be useful to 
the engineer, thus excluding many beautiful deve- 
lopments interesting chiefly to the mathematician. 

The subject of strength of materials is also omitted, 

being not conveniently treated by graphics. 

Within the scope sct forth the work is simply 

excellent of its kind, and is most interesting 

reading. 

The book is divided into three parts. Part I. 
(52 pages) deals with the graphic treatment of 
elementary statics (of complanar forces only). A 
striking simplification is introduced by an exten- 
sion of ‘‘ Bow’s system of notation” (originally only 
applied to framed structures) to the whole range 
of graphic statics. Hereby every force requires 
two lines to specify it completely : one (A——-—B) 
denoting its magnitude and direction only, and 








one ( ; ~) denoting its line of action in space. 


A system of forces thus requires two diagrams, viz., 
(1) a force diagram (A B, C D, &c.), and (2) a space 
diagram (a b, c d, &c.), the latter showing merely 
the positions of the forces. All problems of non- 
concurrent forces require in general two polygons to 
be drawn, viz., a force-polygon and a funicular poly- 
gon. The above notation is such that if O be a point 





from which rays O A, OB, OC, &c., are drawn to 
the vertices of the force-polygon, then will 0 a, 
ob, oc, &c., denote the strings of the funicular, 
whilst ab, bc, cd, &c., are, as already stated, the 
lines of action of the original forces A B, BC, 
CD, &. The fertility and suggestiveness of this 
notation will now be seen; it is helpful to 
both geometer and draughtsman, and the reci- 
eames J of the force and space diagrams is well 

rought out by it. It has one inconvenience in the 
introduction into the space-diagram of a great 
number of letters situate, not—as is usual in the 
older geometry —at the vertices, but about the 
middles of the sides ; the fact being that the small 
italics 0, a, b, c, &c., denote really spaces in the 
space-diagram bounded by the lines va, ob, oc, 
&e., ob, bc, &c. : the notation for points is thus 
also clumsy ; thus a b cd ¢ denotes the intersection 
of the lines a b, be, cd, de, ea. 

The identity of the various graphical and analy- 
tical conditions of equilibrium has been carefully 
gone into by the author. Briefly, every problem of 
complanar non-concurrent forces requires one force- 
polygon and one funicular polygon : the closing of 
the force-polygon indicates no motion of transla- 
tion, and the closing of the funicular polygon indi- 
cates no motion of rotation. Also, asin analytical 
work, these conditions may be variously expressed. 

Part II. (91 pages) deals with stresses in simple 
structures: by ‘‘simple” is here meant solvable 
by elementary statics (without the theory of elasti- 
city). Under the head of ‘‘ Framed Structures ”’ it is 
shown that most of the cases in practice can be 
solved by using the force-polygon only, because there 
are found to be only two unknown quantities (the 
magnitudes of two forces) at each step ; but that in 
a few cases, where there are found to be three un- 
known quantities (magnitudes of three forces) at 
one or more steps, ¢.g., in the well-known truss 
here figured, the funicular polygon, or an equa- 





tion of moments, must also be used, and in general 
suffices. This sort of case is explained at some length, 
and this is important, because—from its comparative 
infrequency probably—it was generally passed over 
when the method of stress-diagrams first came into 
use. A useful method is also given of how to deter- 
mine quickly the cases which are really insolvable. 

Under the head of ‘‘ Moving Loads on Bridges,” 
and in order to find the greatest shearing force and 
bending moment at all parts of the girders under 
different conditions of load, the artitice is largely 
used of drawing a funicular polygon for a system 
of loads of great length (much longer than the 
bridge itself), and placing the beam in: different 
positions upon this polygon, each such position 
giving a maximum of shear or bending at some 
particular section ; by this artifice the large funicu- 
lar mentioned serves. in great part for the special 
funicular for each position of the shifted beam: 
but even with this means the labour of drawing is 
considerable, as a good deal of special work has 
to be done for each section; and the network of 
lines in the completed drawing (of which, for the 
sake of clearness, very few appear on the plates in 
this book) would necessarily be very intricate. 
Indeed, this graphic method appears at its worst in 
this application to moving loads, and many would 
prefer the older method of formule : and it must 
be noted in favour of formule that, once con- 
structed, they serve for all similar cases, whereas 
the diagrams are usually applicable to their original 
case only. 

We think that it would be an improvement to 
the usefulness of this work if tensions and com- 
pressions were distinguished by thin and thick lines 
in all the frame-diagrams and stress-diagrams 
throughout Part II. We think also that the num- 
ber of worked examples of stress diagrams in this 
Part II. is not enough for a beginner (without the 
aid of a good teucher); the shapes assumed by 
them are often so strange that a beginner is often 
much puzzled as a new and unfamiliar diagram 
grows under his hands. 

From among the practical hints given the follow- 
ing are extracted as likely to be useful to English 
engineers: 

I. Wind Pressure on a Slope (as on a Roof). 
Pn =normal pressure in pounds per square foot of 
surface L to wind. 
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pa = normal pressure in pounds per square foot of 
surface at angle a to the wind. 
_ 2sina 

val lisin?'a — 

[Quoted as Duchemin’s formula, and said to agree well 

with Langley’s extensive experiments. 
IL. Weight of Roof Truss (approx.) 
W = weight of a truss in pounds. 
¢ =span in feet. 
a = truss spacing in feet. 
W =hal(1 + + 1), for timber. 
W = jal(1 +4; 1), for wrought iron. 
IIL. Weight of Bridges (approx.) 
w = weight of bridge in pounds per foot run. 
1 =span in feet. 
b =breadth in feet. 
Highway bridges w= 140+125+3b1-2. 
w= 560+ 5.61, for single 
track. 
w = 1070 + 10.71, for double 
track. 

[Nos. II., III. are quoted from Merriman’s ‘‘ Roofs and 
Bridges.”’] 

Part III. (43 pages) deals with the graphic deter- 
mination of centroids (i.e., centres of parallel forces, 
and especially centres of gravity), moments of 
inertia, and products of inertia; and in all cases 
(so as to keep to elementary treatment) the 
points of application of the parallel forces are sup- 
posed complanar. Although thisis developed with 
much skill, the graphic method here labours under 
the disadvantage that it is conveniently applicable 
only to discrete (and not to continuous) quantities ; 
whereas most of the quantities (areas, masses, 
weights) to be dealt with—-even in practical cases 
—are continuous quantities : in fact, the only cases 
conveniently treated by graphics are those in 
which the quantities dealt with can be divided 
into partial areas, masses, weights, &c., of each 
of which the centroids, moments of inertia, and 
products of inertia have been already found by 
some other process ; and even in this limited appli- 
cation the older (algebraic) method seems to us 
simpler. 

The mathematical developments in this work are 
so clear, and the application to structures so well 
explained, that we shall welcome any further work 
on this subject from the author. 

Metal Colouring and Bronzing. By Artuur H. Hrorns. 
London, 1892: Macmillan and Co. [Price 5s.] 

This book is intended to be a convenient record 
of a great number of experiments conducted with a 
view to improve the practice of an art too long 
neglected in this country. That such experiments 
should be undertaken in connection with the tech- 
nical school of the city which is the centre of the 
English ornamental metal trade is most appro- 
priate, and furnishes another answer to those 
critics, still too numerous, who depreciate the 
efforts which are being made to educate the workers 
of this country in their respective crafts. 

In the introductory chapter of the work, the 
author briefly reviews the question of colour from 
the physical standpoint, and repeats the plea, 
urged by many authorities, that the colour-treat- 
ment of metals should always be of such a nature 
that the distinctive metallic character is in no way 
hidden or lost. The effect of metals one upon 
another, when alloyed, is briefly treated, although 
there is evident appreciation of the production of the 
Japanese artists. One would, however, have ex- 
pected to seemore space devoted to experiments upon 
the production of colour films on various samples 
of impure metals, as well as upon the solutions by 
which the films are produced. Until the metals 
and solutions which produce the colour-films are 
studied side by side, the investigation will be in- 
complete. The effect of even traces of impurity 
was pointed out as long ago as 1886, at one of the 
evening meetings of the British Association, and it 
is possible that in some of the occasional failures of 
the author to obtain a good result, either the pre- 
sence or absence of impurity may be the cause. 
The author himself explains that such failures are 
probably due to a want of knowledge of the most 
favourable conditions for the experiment as per- 
formed by other workers, and that a slight varia- 
tion in the density or composition of the “‘ pick- 
ling” solution, or in its temperature, has been 
sufficient to convert apparent failure into success. 

A short chemical chapter follows, in which a 
resumé is given of the principal properties of 
metals and alloys. Reference is made to the pro- 
bable state of combination in which some of these 
latter exist, and the native amalgam of silver and 
mercury is mentioned in proof of the existence of 


Railway bridges 
(under 100 ft. span) 





alloys possessing some of the characteristics of 
chemical compounds. The author would apparently 
restrict the use of gold to those cases in which its 
natural colour is but slightly altered in tone, and 
deprecates the use of the metal when it cannot be 
distinguished as gold. This is all right enough 
when the precious metal is used as gold; neverthe- 
less, the metal can be utilised in the production of 
beautiful effects, as, for instance, when some two 
per cent. of gold is added to copper for the sake of 
enabling it to assume a velvety blue patina. This 
fact is mentioned, but its great significance is not 
dwelt upon. 

The subject-matter of the book is divided into 
three parts, namely: Chemical Metal Colouring, 
Electro Metal Colouring, and Mechanical Metal 
Colouring. Under the first heading, the author 
describes the effect of various solutions upon brass 
and copper articles ; the analyses of these latter, 
however, he does not often give. Experiments are 
described in which permanent green, brown, and 
black films are produced, which are very serviceable 
in art metal work, but the magnificent ‘‘ lobster 
red” seen in good Japanese work, is not mentioned, 
though possibly some of the solutions given, when 
applied to suitable material, may yield it in ex- 
perienced hands. 

The photographic sensitiveness of some of the 
films produced is interesting from a chemical point 
of view. 

Recipes are given for the proper treatment of 
surfaces of iron and of tin, for the production of 
‘* oxidised” silver, and of ‘‘ormolu”’ colour upon 
gold. A brief epitome of the various methods of 
coating one metal by another by means of electro- 
deposition, as well as the production of films of 
oxide by the same means, forms the chapter on 
Electro Metal Colouring ; and under the heading 
of Mechanical Metal Colouring is to be found a 
short description of the manufacture of the bronz- 
ing powders, and the methods by which they can 
be applied to various articles. 

The last chapter of the book contains a few 
necessary hints for use in cases of accident to the 
workmen, who too often have to employ poisonous 
solutions. 

There are but few press errors, and the printing 
is good. The book is a useful addition to technical 
literature, and should be in the hands of every or- 
namental metal worker. 





The Transition Curve Field-Book. By Conway R. 
Howarp, C.E. New York: John Wiley and Sons. 
1891. 


We must confess that we are unable to see the 
object with which Mr. Howard’s little field-book 
has been published, as the problem cf running in 
a transition curve can be accomplished in all cases 
that practically occur, by such simple arithmetic 
that a special field-book is not required. Prac- 
tically there are only two quantities to be calcu- 
lated—viz., the amount the circular curve, which is 
to be connected to the tangent by a transition curve, 
is to be offset from that tangent, and the position of 
the BC point of the transition curve. If the curve is 
to be set out with ordinates, the cubic parabola 
should be used, in which case a table of natural 
cosines only is needed. If, on the other hand, the 
curve is to be set out by the theodolite, the transition 
curve in which the curvature increases uniformly 
with the length of the curve, is the most convenient 
for use, and with it a good slide rule only is needed, 
and even this may be dispensed with, as the calcu- 
lations required are simple. Mr. Howard’s book 
commences with a complete misstatement. He 
asserts that if a circular curve is to be connected 
by a cubic parabola of central angle a, the two 
curves to have a common tangent and the same 
rate of curvature at their junction, the offset be- 
tween the circularcurve and the main tangent is}the 
central ordinate of a segment of the circular curve, 
subtending an angle of 2a. Expressed in symbols, 
this amounts to the statement that the offset 


= * (1 — cos a), 


whereas the true value of the offset 
= R(Zeos a — COsda _ 1). 
6 6 


The error involved increases with a. Thus the 
true offset for a transition curve of 15 deg. central 
angle, joining a circular curve of 600 ft. radius, is 
6.815 ft., whereas, according to Mr. Howard’s rule, 
it would be 5.437 ft., an error of about 20 per cent. 
As will be seen, Mr. Howard’s formula is a little 





simpler than the true one, but the difference does 
not represent five minutes in the time required to 
run it. The error in question is, as will be seen, 
by no means negligible, and as it apparently runs 
through nearly the whole of the book, it is, perhaps, 
unnecessary to criticise the volume further. There 
are, however, a collection of tables at the end of 
the book which may occasionally prove useful. We 
should, moreover, add that the publisher’s work has 
been well done, the printing and general get-up 
of the book being excellent. 


The Export Merchant Shippers, with their Trading Ports 
and Class of Goods Supplied. 1893. London: Dean 
and Son, Limited, 160A, Fleet-street, E.C. 

This work, invaluable to all engaged in the shipping 
trade, although primarily a directory of the prin- 
cipal shipping firms in each of the ports of the 
United Kingdom, with a record of the goods they 
customarily export, arranged alphabetically, by 
towns and by goods, includes also much informa- 
tion as to the firms which make certain goods their 
specialities, and to navigation. There are given, for 
instance, the rules and bye-laws for the regulation 
of the Thames navigation, for the carriage of explo- 
sives, and the Petroleum and Merchandise Marks 
Acts, with a list of Lloyd’s agents and signal 
stations, which latter are said not to be found 
in any other work of a similar character. This is 
the 28th year of publication of the volume, but on 
this occasion there has been a rearrangement to faci- 
litate easy reference. 
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KINGSTON ELECTRIC LIGHTING 
STATION. ; 

THe growing popularity of the electric light, and 
also the pressure exercised by private enterprise on 
municipalities, are shown by the fact that many 
small towns are now erecting central stations for the 
supply of electric energy. As an example of a suitable 
installation for places of moderate size, we illustrate, 
on pages 692, 693, and 696, the station which is now 
on the point of completion at Kingston-on-Thames. 
At present this is a modest enterprise, designed to 
supply current to five thousand 35-watt incandescent 
lamps, and thirty-five 500-watt arc lamps. Provision 
has, however, been made in the design for consider- 
able extensions in the future when use, and possibly 
decreased cost, will have caused the light to be re- 
garded more generally as a necessity. 

The site of the electric light station is a piece of 
land adjoining the Corporation sewage works, and 
situated close to the South-Western Railway and the 
River Thames. The nature of the soil is, on the sur- 
face, gravel, with clay at a depth of about 12 ft. 

The buildings were designed and erected under the 
supervision of Major Macaulay, the borough surveyor, 
by Messrs. Allen and Sons, of Kilburn. The general 
design is simple and substantial, and the buildings 
include engineers’ offices, stores, engine-room, and 
boiler-house, the offices being placed in front of the 
engine-room. The foundations are of good cement 
concrete, carried through the gravel to the clay, and 
built up to within 6 ft. of the surface, from which 
level the walls are carried up. The engine-room 
(Figs. 1 and 2, page 692) is 40 ft. by 41 ft. by 23 ft. 
high, and is lighted by windows placed along one side, 
and ventilated by two louvres placed in the roof. The 
boiler-house, 50 ft. by 41 ft. by 20 ft. high, is well 
lighted by windows placed at the side and also at the 
end, and is large enough to accommodate both the 
boilers and the condensing plant ; a cold well has been 
sunk- and connected to the river by a drain to supply 
the necessary circulating water. The back of the 
buildings, or the ends of both engine-room and boiler- 
house, are closed by temporary walls or partitions, 
made of corrugated iron and wood, to allow for easy 
extension in the future. 








The plant consists of seven steam dynamos, all of 
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which are in position, the total power of 300 brake 
horse-power being divided as follows : 

For incandescent lighting, three steam dynamos, each 
comprising one of Belliss’s self-lubricating compound 
engines working a Siemens alternating current dynamo, 
namely : Two 75 brake horse-power engines and alter- 
nating current dynamos running at 462 revolutions per 
minute for an output of 24 ampéres at 2100 volts. One 
40 brake horse-power steam alternator giving an out- 
put of 12 ampéres at 2100 volts an 580 revolutions per 
minute. 

For exciting the alternators where are provided 
two 25 brake _ Daeincnions self-lubricating compound 
engines, working direct-current dynamos giving an 
output of 160 ampéres at a pressure of 105 volts, the 
speed of revolutions being 550 turns per minute. 

For street lighting there are two 30 brake horse- 
power engines working continuous-current dynamos 
giving, at a speed of 550 revolutions per minute, an 
output of 20 ampéres at 950 volts. 

Figs. 3and 4, on page 693, show one of the alternate- 
current generators, supplied by Messrs. Siemens Bros. 
and Co., Limited, of 12, Queen Anne’s-gate, West- 
minster, who arethe contractors forthemachinery. It is 





the size designated by them as 20/3, and running at 462 
revolutions gives an output of 24 ampéres with a pres- 
sure of 2100 volts and a frequency of 77 per second. 
As will be seen, the armature rotates between two 
sets of stationary field magnets, so arranged that each 
north pole faces a south pole, and also has a south 
pole at either side of it. The magnet cores are 
bolted to two massive cast-iron rings, which are 
themselves fixed to the bedplate, and are con- 
nected together by four stays. In the narrow 
space between the pole faces of the magnets the 
armature revolves. This contains twenty flat coils, 
wound on non-magnetic cores, and fixed to a central 
ped keyed to the shaft. The connections between 
the coils are so arranged that two parallel circuits of 
ten coils each are formed, each giving the required 
electromotive force of 2100 volts. This armature has 
practically no reaction on the strong field in which it 
runs, so that parallel working and regulation are both 
quite easy. The insulation resistance of the armature 
is 3 megohms after six hours’ run, and the tempera- 
ture of the coils, at the same time, is guaranteed not 
to exceed that of the air by more than 60 deg. Fahr. 
On an actual test the temperature rise was only 27 deg. 





The 40 horse-power alternator is very similar to 
that already described, except that it has sixteen 
bobbins in the armature, instead of twenty, and is 
generally of smaller dimensions. Its output is 12 
ampéres at 2100 volts pressure. 

One of the exciters, with its engine, is shown in 
Fig. 7, on page 693. It is one of Siemens’ direct- 
current shunt-wound dynamos. Below it (Figs. 8 and 
9) is shown one of the arc-lighting machines. It is of 
Siemens 18/12 pattern, designed to give a current of 
20 ampéres at a pressure of 950 volts, the speed being 
555 revolutions per minute. There are two of these 
machines, with ring armatures 18 in. in diameter 
running in a field 12in. wide. The arc lamps they 
feed take 10 ampéres each, and are of Siemens’ 
“Band” type. Eleven of them are in hexagonal 
lanterns, and 25 in globular lanterns. They will each 
burn 18 hours with one pair of carbons. The engines 
are by Messrs. Belliss and Co., of Birmingham, of their 
self-lubricating compound single-eccentric pattern, 
with high and low-pressure cylinders placed side by 
side, and working on cranks set at opposite angles. 
The engines are double-acting, and though inclosed 
the working parts are readily accessible. By simply 
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turning a handle a large door at the back of the 
engine may be opened, giving access to the interior 
for inspection of bearings, &c., and in case of any 
work being required to be done to the engine, by 
simply slacking back a few nuts the whole front of 
the engine can be removed. Both cylinders are fitted 
with removable liners forming steam jackets. The 
special features of the engine are the valve arrange- 
ment and the method of forced lubrication adopted. 
Steam is supplied to both high and low pressure 
cylinders by a single valve, or rather two valves 
superposed in the same chamber, and worked by the 
same eccentric and rod. This reduces the number of 
working parts to a minimum. The other special 
feature of the engine, which enables the high speed 
to be attained without trouble, is the system of 
lubrication, the oil being supplied to the bearings 
under pressure by a continuous system of oil 
channels arranged in the interior of the various 
journals. This has the effect of maintaining a film of 
oil between the journal and the bearing, insuring, in 








addition to a most ample lubrication, great quietness 
in running, combined with reduction of loss by journal 
friction. Messrs. Belliss have had engines on this 
principle at work for very prolonged periods of time 
without perceptible wear. Not the least important 
feature of the system is that the lubrication is essen- 
tially automatic in principle, so that the bearings 
require practically no attention. The engine being 
inclosed by a casing prevents the lubricant being 
thrown about ; at the same time, as the cranks do not 
revolve in the oil, the door in the casing can be opened 
at any time for a short period, if desired, without dis- 
comfort. Each of the engines is provided with a 
steam separator drained by Royle’s steam trap to 
insure dry steam, We illustrate one of the two exciter 
engines on page 696. The disposition of the engines 
and other plant is clearly indicated on the plan and 
sectional elevation of the station given on page 692. 
The steam pipes are, as now usual in central station 
work, arranged on the ring system, with valves at 
frequent intervals, so disposed as to limit as far as 











possible the effects of any failure of a portion of the 
steam >. The steam and exhaust pipes are carried 
overhead on columns as shown. It was at first in- 
tended to have placed these pipes in a trench below 
the engine floor, but owing to the proximity to the 
river, the presence of water in the foundations ren- 
dered a reconsideration of the levels necessary, and 
the pipes were put overhead. A 5-ton traveller is in 
position in the engine-room, and commands the whole 
of the engine floor. 

Steam is supplied by three horizontal multitubular 
boilers (of which two are now in position) constructed by 
Messrs. Belliss and Co., of Birmingham, under the rules 
of the Boiler Insurance and Steam Power Company, 
Limited, for a working steam on of 150 lb. per 
square inch, Each boiler is 7 ft. 2 in. in diameter by 
22 ft. 6 in. long over all, set in brickwork and fur- 
nished with a complete outfit of Hopkinson’s mount- 
ings, including deadweight safety valve, high steam 
and low-water valve, asbestos-packed water gauges, 
and water column, &c. In addition to the foregoing, 
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an isolating valve is attached immediately to each 
boiler stop-valve. The feed is supplied by two hori- 
zontal Worthington duplex pumps, the feed pipes being 
in duplicate and arranged so that the feed may be taken 
either from the hot well, cold well, or reserve water 
tank, and delivered either through the economiser or 
direct to the boilers at will. A Green’s economiser 
of 128 pipes is situated in the main flue to the chimney, 
and arranged so that the waste gases from the furnaces 
may pass through the economiser or not at will. The 
boilers are fitted with Bennis’s mechanical stokers, 
the driving engine being in duplicate, and arranged 
in addition to actuate the scrapers of the econo- 
miser. 

Measrs. Relliss have also supplied a complete plant 
for surface condensation, which occupies a position 
alongside the boilers, but at a slightly lower level, 
and consists of a horizontal surface condenser with a 
total cooling surface of very approximately 1000 square 
feet, with a double-acting vertical air-pumping engine 
in combination. A Kirkaldy’s evaporator for make- 
up feed is placed above the condenser, and the main 
exhaust pipe is arranged with suitable valves, so that 
the exhaust steam may pass either to the atmosphere 
or the condenser at will. The cones water is passed 
through the condenser by a centrifugal circulating 
pump driven by an inclosed ni ges pag engine, 
and drawing its supply from a cold well in direct com- 
munication with the River Thames hard by, affording 
an inexhaustible supply of condensing water. 

Mr. A. H. Preece, of Victoria-street, Westminster, 
is acting as consulting engineer to the Corporation 
of Kingston, and under his supervision the designs 
were got out and the work done. He has laid down 
the following conditions of efficiency for the various 
steam dynamos : 

Large Alternators, 75 Horse-Power.—Consump- 
tion of steam per kilowatt hour at full load, 30.2 lb. 
condensing, and 36.8 lb. non-condensing ; at half load, 
33.2 lb. condensing, and 45.7 non-condensing. 

Small Alternators.—Consumption of steam per 
kilowatt hour at full load, 33.5 lb. condensing, 
and 40.5 lb. non-condensing ; at half load, 37.4 Ib. 
condensing, and 49.9 lb. non-condensing. 

Are Liyhting Machines.--Consumption of steam at 
full load, 33.2 lb. condensing, and 40.3 lb. non- 
condensing ; at half load, 37.5 lb. condensing, and 
49 lb. non-condensing. 

Having thus dealt with the generators, engines, 
and boilers, we will now turn to the other features of 
the installation. It is, as already stated, on the 
alternate current system. A low-tension network 
of mains is being laid down in the market-place to 
supply the business premises from a_ transforming 
station, containing two transformers, one of 30 kilo- 
watts and one of 15 kilowatts capacity, In the 
County Buildings a 15-kilowatt transformer is also 
placed. Consumers at a distance will have trans- 
formers on their premises. The high-tension mains 
and feeders are of Siemens concentric H C N pattern, 
having .035 square inch of sectional area. These 
mains are lead-coated ; over the lead they are served 
with jute, then sheathed with iron, served again, and 
‘*compounded.” Their insulation resistance is 2000 
megohms per mile between the conductors, and 500 
megohms to earth. The arc light mains are insulated 
with vulcanised rubber, then encased in lead, over which 
is jute, iron armour, more jute, and ‘‘ compound,” 
The insulation resistance is 600 megohms per mile, 
and the cross-section of copper .0193 square inch, The 
low tension network mains are of the L C N type, very 
similar to the high tension mains, but not so strongly 
insulated... The cross-section of copper is .1 square 
inch, and the resistance of the dielectric 1000 megohms 
per mile between the conductors, and 500 megohms 
to earth. 

The station is worked rigorously on the parallel 
system ; it cannot be worked in any other way, since 
all the feeders start from o single pair of omnibus 
bars (Fig. 6, page 693). Referring to the diagram of 
connections, it will be seen that the three alter- 
nators are connected to the omnibus bars by double- 
pole switches, one pole going to the bar direct, 
and the other through an ammeter. Similarly, 


each pair of feeders is provided with a switch and | 


an ammeter which shows how much current it is 
taking. There is also an ammeter intercalated in one 
of the bars, to show the total output at any moment. 
There is also a voltmeter, marked ‘‘ bar voltmeter,” 
connected across the omnibus bars to show the potential 
difference. One voltmeter serves zor the three alter- 
nators, being plugged on to the terminals of any one 
at will. In the diagram the connection is shown from 
the left-hand alternator only to the voltmeter, but it 
will be understood there is a similar connection from 
each of the others, the terminals of the three sets of 
wires being indicated at the voltmeter switch. These 
wires also run (one only shown) to the upper syn- 
chronising switch. The synchronising arrangements 
are of the usual type. The transformer used has two 
primary coils and a single secondary, with a lamp in 
the latter circuit. The connection to the right-hand 
primary is from the omnibus bars down to the 





lower synchronising switch, and through this up to 
the transformer. The connection to the left primary 
is from the upper synchronising switch. Let us 
suppose now that the first and second alternators are 
at work, and it is desired to put the third in circuit. 
The lower synchronising switch is closed, the upper 
is placed in circuit with the particular machine, as is 
also the voltmeter switch. The speed of the machine 
is then gradually increased until the voltmeter 
corresponds with the bar voltmeter, showing that 
the alternator is giving the required electromotive 
force. It is then ready to be put into the general cir- 
cuit, if it is in phase or step with the other machines. 
It is the office of the lamp or the synchronising trans- 
former to show if this be so or not. If the currents in 
the two primary coils of this transformer be out of 
phase, more or less, the lamp will give an unsteady 
flickering light, and not until both currents come 
exactly into unison will it burn regularly. The 
man, therefore, waits with his hand on the main double- 
pole switch and his eye on the lamp until the latter 
gradually becomes steady, when immediately he turns 
over the switch. After this the mutual influence of 
the machines keeps them in step. 

There is a separate exciting circuit, which supplies 
not only the alternators, but also the are light 
machines, and the exciters themselves, which are 
shunt-wound. The leads from each exciter go to a 
double-pole switch, one connection of which is to a 
lower exciter omnibus bar a, and the other through an 
ammeter to an upper bar ). The bar a is connected to 
one terminal of each field circuit, and the barb by a 
number of Y switches to the other terminals. The 
two outer Y switches serve the two exciters, the two 
lower ones the arc lighters, and the remainder the 
alternators. The right-hand terminal of each Y switch 
is connected to the one main; the left-hand terminal 
to a resistance, the other end of which is connected to 
the other main ; the pivot terminal is connected to the 
one end of the shunt exciting coils, the other end of 
which is connected to the latter main. Thus, when both 
prongs of the Y switch are on the right-hand block, 
the exciting current passes directly from one main to 
the other through the coils of the field magnets, 
When the switch is in middle position the resistance 
is in parallel with the exciting coils ; and when both 
prongs are on the left-hand block, the exciting current 
is interrupted, and the resistance is put in circuit with 
the exciting coils. By the use of this switch for 
breaking the exciting circuit, any damage from extra 
current is avoided, as in the first movement the ex- 
citing current is reduced by the resistance being put 
in parallel with it, while at the instant of break it is 
in series, and therefore allows the extra current to 
circulate harmlessly. In connection with each field 
magnet is a rheostat, by which the strength of the 
field can be adjusted without interfering with that 
of any other machine. 

The two arc-light machines work through double- 
pole switches on to a pair of bars from which two sets 
of mains diverge, there being an ammeter to each 
machine, and also to each pair of mains. There is also 
a voltmeter to each machine. 

The switchboard forms an exeedingly handsome 
structure along one side of the engine-room. It is 
made of polished slate, set in a polished wood frame. 
There is a wide inclosed passage at the back through 
which all the connections are led, and in which they 
are completely out of sight. The entire installation 
is of pleasing appearance, and shows throughout that 
great pains have been taken not only to provide the 
highest class of machinery, but also to arrange it with 
a view to easy and economical working, and also to 
ready extension in the future. 





3000 HORSE-POWER QUADRUPLE EXPAN- 
SION ENGINE AT THE WORLD’S COLUM- 
BIAN EXPOSITION. 

THE main engine and central feature in the power 

plant of the Columbian Exposition, and one that has 

without doubt attracted the most universal attention, 
is the 3000 horse-power quadruple-expansion engine 
built by the E. P. Allis Company, Milwaukee, Wis., 

U.S.A. 

This engine is the one that was started by President 
| Cleveland on May 1, the opening day, and during the 
| Exposition it worked continuously asa part of the elec- 
| trical power plant. It is a good example of the well- 
|known Reynolds-Corliss engine, designed by Mr. 
| Edwin Reynolds, of which so many are to be found in 
jall parts of the States. The general arrangement ef 
| the engine is shown by the illustrations on the two- 
page plate in our issue of November 24, and on page 
648 ante, where Fig. 1 represents a side elevation 
giving the general outline, Fig. 2 a plan, Fig. 3 a side 
elevation showing the arrangement of the valve gear 
for the high-pressureand second intermediate cylinders, 
Fig. 4 an end view showing the receivers below the 
floor level and the independent air-pump and con- 
denser. The engine is described as a horizontal cross- 
tandem quadruple-expansion condensing engine, with 
cylinders of the following sizes: High-pressure 

















cylinder, 26 in. in diameter ; first intermediate, 40 in. 
in diameter ; second intermediate, 60 in. in diameter ; 
low pressure, 70 in. in diameter, the stroke being 
6ft. throughout. The designed speed is 60 revolu- 
tions per minute, and the initial working pressure is 
180 lb. per square inch. It worked at the Exposi- 
tion with a pressure of 110 lb. per square inch, and 
was, therefore, only working up to 2000 horse-power. 
In order to equalise as nearly as possible the two sides 
of the engine, the high-pressure and second inter- 
mediate cylinders are arranged tandem on the right, 
and the first intermediate and low-pressure cylinders 
on the left-hand side, the steam crossing three times 
between the two sides. Each side constitutes a com- 
plete engine in itself, the two being coupled up with 
cranks set at an angle of 90 deg. The larger cylinders 
are in each case set against the guide frames of the 
bed, The ends of the guides are turned, and fitted 
into the cylinder covers to a depth of }in., and bolted 
to them with twenty 1]}-in. studs. The back cylinders 
are connected up with cast-iron distance pieces, the bolts 
in the smaller end serving for the covers of the smaller 
cylinders. The distance pieces are open on all sides, 
allowing ample space for packing the glands and making 
any adjustment necessary. The low-pressure cylinder 
is shown in detail by Figs. 5 to 10, and the others are 
made on the same lines. The valve chests are cast in 
one with the cylinders, clearance space being cut down 
to a minimum. As will be seen, both the cylinders and 
covers are jacketed, live steam being taken from the 
main steam pipe for high-pressure and first inter- 
mediate, and a reduced pressure for the second inter- 
mediate and low-pressure cylinders, Chapman reducing 
valves being used for this purpose. 

The liners are of hard close-grained cast iron, the 
joints between the inner and outer casings being made 
by copper rings (see Fig, 9), and held in place by the 
covers abutting against them. All the cylinders are 
carried on foot brackets, which are fastened direct to 
the foundations by four 23-in. bolts to each foot. 

The guide frames (Figs, 16 and 17) are of cast iron, 
bolted to the cylinder heads and bed frame, the cylin- 
ders being recessed, as before stated, to fit them and 
to insure perfect alignment. The guides are circular, 
and the crossheads fitted to them with adjustable cast- 
iron slippers top and bottom, 3 ft. long and 154 in. 
wide, the adjustment being taken up by 1}-in. studs 
on the cylinder end, and by one guided laterally on the 
inside edges. The crossheads are of cast-iron, the 
piston rods being screwed into them, and held in place 
by lock nuts. The crosshead pin is of machine steel 
9 in. in diameter, held in place by a nut and washer. 
The bed and frames are of a massive box section, as 
shown by Figs. 11, 12, and 13, each being held to the 
foundations by six 24-in. bolts. The main bearings 
are 2 ft. 8 in. long by 19 in. in diameter, of cast iron 
lined with Babbitt metal, fitted to the crankshaft 
bearings. Some details of these are shown in Figs. 14 
and 15, The Babbitt liners are well hammered, and 
then machined and scraped to fit the shaft. The 
bearings are in four pieces, and the adjustment for 
wear is taken up by four 1}-in. set screws pressing on 
the side blocks from the top; the front block is also 
adjusted by two 2-in. set screws pressing on a 
wrought-iron liner inserted between the frame and the 
block. The blocks are kept in position on the outside 
by the discs, and on the inside by cast-iron plates 
held on by set screws. The cap is fitted over the 
frame, the bolts being carried down through the foun- 
dations. This a decidedly cheap and good form of 
bearing; it is very efficient, and has given good results. 
The frames, as before stated, are entirely independent 
of one another, the main bearings being 10 ft. 4 in. 
apart in the clear, or 13 ft. centres. 

The crankshaft is of wrought iron, 21 in. in diameter 
at the centre, reduced to 19 in, in diameter at the 
journals. The crank discs are of cast iron, designed to 
as nearly as possible counterbalance, and are pressed on 
by hydraulic pressure and securely keyed in place. 
The crankpins are of steel, 9 in. in diameter by 9 in. 
long, forced into place by hydraulic pressure, and 
riveted in. The two cranks are set at an angle of 
90 deg. to one another, the flywheel being carried on 
the centre of the shaft between the two. 

The flywheel illustrated by Figs. 23 and 24 is 30 ft. 
in diameter and 76 in. wide, the face being machined 
to a crown of ,;in. The rim of the wheel is built up 
in twelve sections. The joints are at the centre of 
the arms ; they are faced and held together by internal 
flanges, with eight 2}-in. through bolts at each joint. 
As a further security, 14-in. square links on either 
side are let in flush and shrunk on. Kach of the 
twelve arms is of a hollow box section, machined at 
the sides and held to the rim by two 23-in. bolts. 
They are fitted between the centre discs, and attached 
to them by three 3-in. bolts driven tightly into reamed 
holes, drilled after all the parts are in position. The 
hub or centre is composed of two discs 7 ft. in dia- 
meter, keyed to the shaft by two 3}-in. steel keys set at 
an angle of 90 deg. to each other. The total weight of 
the wheel is 136,000 lb., made up as follows: Rim, 
88,000 lb. ; arms, 30,000 Ib. ; hub, 18,000. The wheel 
was put together in their new shop, turned on the face 
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and hub, after which it was taken apart and rebuilt on 
the shaft. 

The connecting-rods are shown in detail by Figs. 18 
to 20. They are of wrought iron, 8 in. in diameter at 
the middle, and 18 ft. long from centre to centre. The 
crank end is square, to receive a strap end carrying the 
brasses (Figs. 21 and 22), which are flanged and Babbit- 
lined. The adjustment is made and the wear taken 
up by a neat and effective arrangement of taper gibs and 
cotter, the former being round, the holes being easily 
drilled. The space between is slotted out to receive 
the cotter, which is flat, the gib being flattened to suit. 
The crosshead end is in cne with the rod, it being 
bored and slotted to receive the brasses (Fig. 21). The 
adjustment is also made by a round taper cotter, the 
end of the brass being arranged to receive this. The 
hole through the rod is parallel, and allows ample 
clearance space for the adjusting cotter-piece as shown. 
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This will at once be recognised as a departure from the 
usual design. 

The valve gear is driven by eccentricson the main shaft, 
held in position by set screws. The sheaves are made 
of cast iron in two parts, fastened by pins and cotters. 
The straps are also of cast iron ; the rods are flat, let 
into them flush and held by bolts. The opposite ends 
of the rods are attached to rocker arms carried ona 
shaft from the base of the bedplate. To the other end 
of each rocker is attached the wrist-plate rod. The 
wrist-plate is of cast iron, fitted with steel studs held in 
place by nuts. All rod joints are of hard bronze, which 
are held in place and adjusted by taper steel cotters. 

The admission gear consists of a lever fitting over 
the cam sleeve, carrying on its end a brass forked 
hook fitted with steel edges, kept in position against 
the cam by a back spring. The valve lever is 
keyed on the outside; the shaft passing through is 
held and supported by the cast-iron bonnets bolted to 
the cylinders, The releasing gear is operated by an 
independent eccentric from the main shaft, by rods 
connecting a rocker carried from the side of the bed- 
frame. To this are attached two rods, each connecting 
to two T-levers, carried by rocker arms on the same 
shaft bolted to the guide frames. To the T-levers are 
attached the rods for operating the catch pawls for the 
steam valves, 

The valve shafts are carried by cast-iron bonnets, 
the lever being keyed on the outside. The dashpots 
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for the releasing gear are on the vacuum principle, 
those for the low-pressure being 12 in. in diameter, 
and for the high 11 in. ; they are carried from the foot 
brackets of the cylinders. 

The governor of the high-speed Porter type, is 
mounted on the side of the guide frame; it is driven 
by a belt from the main shaft to a pulley 16 in. in 
diameter and a pair of bevel gears of 22 teeth # in. 
pitch. The governing is accomplished by rods coupled 
to the sleeve studs, which are carried through on each 
side, and engage the T-levers actuating the valve cams 
on each cylinder. 

The condenser and air pump is of the independent 
vertical form, and shown in detail in Figs. 26 and 27 ; 
it has a Corliss steam cylinder 16in. in diameter 
by 36 in. stroke, the air pump being 36 in. in dia- 
meter. 

The cylinder is mounted on a distance piece, bored 
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for a piston crosshead, through which are carried rods 
set across to clear the shaft attached to the pump-rod 
below. The crankshaft is carried in Babbitt-lined 
cast-iron bearings set in the mainframe. The con- 
denser is of the cylindrical jet type, forming the base 
of the main casting. The air-pump cylinder is cen- 
trally located in its lower part, which is annular in 
shape, having a 22-in. exhaust opening on one side, 
and the injection admission at right angles to it. The 
pump plunger is fitted with six vulcanite valves, the 
delivery having twelve of the same size. The pump is 
single-acting, the cylinder being open at both ends, 
This form of pump is very compact, neat, and effective, 
and easily regulated to any condition under which 
the engine may work. 

The receivers are shown in position in Fig. 4. The 
first takes the steam from the high-pressure cy- 
linder. It is 36 in. in diameter by 10 in. 6 in. long. 
The second is 54 in. in diameter by 10 in. 6 in. long; 
and the third 54 in. in diameter by 10 ft. 6 in. long. 
They are all of the same construction, containing a 
large number of symmetrically arranged brass tubes. 
They are not intended for superheating the steam, but 
simply to prevent condensation of the exhaust steam 
in its passage through the long connections. The ex- 
haust passing through the tubes, and surrounded by 
live steam at boiler pressure, it is obvious that to some 
extent in the third and fourth cylinders some super- 
heating must take place. 





It is so arranged that the passage of the steam 
through them shall be slow, all condensed water being 
taken off by steam traps. 

The engines are connected so that either side can be 
used separately as an independent engine. This is 
done by inserting gate valves in the various feed pipes. 
The arrangement of the steam pipes and connections 
is clearly shown in the illustrations, and need not be 
further referred to. The engine was used for driving 
two 10,000-light Westinghouse incandescent dynamos, 
running at a rated speed of 200 revolutions, the arma- 
ture pulleys being 9 ft. in diameter. The peculiar 
feature of the drive is shown by a sketch (Fig. 16). A 
76-in. belt drives to the first dynamo, the second being 
directly in line with this in the rear, and driven by a 
belt riding on the top of the first one. This method is 
not uncommon for small engines, but has never before 
been applied on so large a scale. The results have 
been very satisfactory, and not the slightest trouble has 
been occasioned. The duty to which this engine was 
applied was a very trying one, as it was subjected to 
great changes of load, the whole power being taken on 
the two machines, the whole load being likely to be 
thrown off at any time, and to make it worse, the engine 
is large for the work it hadtodo. This is unfortunate, 
as it would have been interesting to engineers had 
some economy test been made. The engine worked 
well, and gave no trouble, and is justly worthy of the 


-| attention it has so universally attracted. 





FOUR - CYLINDER COMPOUND LOCOMO- 
TIVE AT THE WORLD’S COLUMBIAN 
EXPOSITION. 

ON our two-page plate accompanying our issue this 

week we commence the publication of drawings illus- 

trating a four-cylinder compound consolidation loco- 
motive constructed at the Brooks Locomotive Works 
at Dunkirk, in New York State, to the order of the 

Great Northern Railway of the United States. This 

locomotive is one of the large collection of the Brooks 

locomotives shown in the Transportation Exhibit Build- 
ing at the World’s Columbian Exposition, of which 
perspective views have already appeared in ENGINEER- 

ING. The locomotive now illustrated in detail is re- 

presented by Fig. 6 on the two-page plate at page 

479. We give general drawings of the engine, with 

details of boiler, grate, frames, and brakes, and hope 

in a subsequent issue to complete the details, so that 
it may be desirable to defer a full description. It will 
be seen from Figs. 1, 4, and 5 that the cylinders work 
tandemwise, the high-pressure cylinders being 13 in. 
and the low pressure 22 in., the stroke being 26 in. 

The valves are of the Richardson balanced type. The 

boiler is 63 in. in internal diameter, and there are 208 

tubes, 11 ft. 7 in. long by 2}in. in diameter. The 

firebox is 114in. by 32in., and the grate is of cast- 
iron rocking bars. 








SIXTY-FOOT LOCOMOTIVE TURNTABLE. 

WE illustrate on page 697 a 60-ft. locomotive 
turntable exhibited at the World’s Columbian Exposi- 
tion, Chicago, by the Detroit Bridge and Iron Works, 
Detroit. This turntable may be taken as a good ex- 
ample of present American practice. The weight is . 
carried partly at the centre and partly by four wheels 
running on a circular track laid round the edge of the 
pit. The body of the table (Figs. 1 and 2) consists of 
two riveted plate girders, 4 ft. 6in. deep between 
flanges at the centre, and 2 ft. 23 in. deep at the ends. 
These girders are spaced at 5-ft. centres, and are firmly 
braced together at frequent intervals (Fig. 4). The 
pivot (Figs. 5, 6, and 7) consists of a casting having 
dowelled to it at its lower end a hard steel disc, the 
lower face of which is convex and rests upon the 
concave face of a second steel disc turned to corre- 
spond, and dowelled into a heavy casting bolted to a 
masonry foundation below. The thrust of the pivot 
is transferred to the table in the first place through a 
forged pin 6 in. square, the ends of which rest in 
heavy plates, connecting together the two cross- 
girders ou either side of the pivot. By placing pack- 
ing between this pin and the top of the pivot the 
level of the table can be adjusted, and a proper dis- 
tribution of weight between the central pivot and the 
end rollers secured. A j-in. lapped hole is put 
through the centre of both pivot and discs, and 
facilitates the handling of them. At each end of the 
table the girders are also connected to a couple of 
cross-girders, which are prolonged outside the main 
girders, and have attached to them the journals for the 
end roller axles (Figs. 2 and 3). These rollers (see 
Fig. 8) are slightly coned, but are without flanges, 
so that most of the guiding of the table during turn- 
ing is done by the central pivot. They have a dia- 
meter of 30 in., and the width of tread is 4in. The 
material of which they are made is cast iron, 








Tur Larcest Diamonp.—The largest diamond ever dis- 
covered was recently unearthed in the Jagersfontein mine 
in the African Free State. It is described asa pure white 
diamond, weighing no less than 971 carats, 
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STEAM DYNAMOS AT KINGSTON ELECTRIC LIGHTING STATION. 
(For Description, see Page 691.) 













































































THE LATE MR. BRYAN DONKIN. 


We much regret to record the death, on the 4th inst., 
of Mr. Bryan Donkin, one of the last remaining 
members of that group of engineers, including John 
Penn the elder, H. Maudslay, John Hall, Isambard 
Brunel, J. Bramah, and J. Farey, whose names 
are so intimately associated with the progress of 
mechanical engineering during the early half of 
the present century. The late Mr. Donkin, who 
was the fifth son of Mr. Bryan Donkin, F.R.S., 
the originator of the first practical continuous paper- 
making machine, was born in Bermondsey on April 
29, 1809, and he was thus in his eighty-fifth year at 
the time of his death. He was educated partly at a 
school at Bromley and partly at other schools in the 
neighbourhood of London, while he also studied at 
Parisand at Nantes. At an early age he was appren- 
ticed to his father at the well-known works at Ber- 
mondsey, and he later took an active part as the 
assistant of his father in designing and superintend- 
ing the construction of paper-making, printing, and 
other machinery, 
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In 1829 Mr. Donkin went to France to superintend 
the erection of paper-making and other machinery near 
Nantes, while later on he proceeded to Spain to 
survey the River Ebro. He was also engaged on 
some railway surveys in England. In 1835 he became 
an Associate of the Institution of Civil Engineers, 
while in 1840 he was elected member. At the time of 
his death he was, we believe, by seniority the ‘‘ father 
of the Institution.” 

On his father’s death Mr. Donkin became a partner 
in the Bermondsey works, first with his brothers John 
and Thomas Donkin and Mr. B. W. Farey, and after- 
wards with his nephews, Mr. Bryan Donkin, Jun., 
and Mr. E. B. Donkin. In 1858 he went to St. 
Petersburg to undertake the erection of a large new 
paper mill for the manufacture of Russian bank-note 
and other State paper, a contract for the construction 
of this mill having been given to his firm by the Russian 
Government. The mill was on a very large scale, 
utilising some 2000 horse-power, and employing about 
2000 hands, and it was finished in 1862, Mr. Sonkin 
witnessing its completion in company with the Russian 
General Winburg. 





Mr. Donkin retired from active business about twelve 
years ago, but he continued to live at Blackheath, 
where he had resided for over forty years. He was, 
however, frequently on the Continent. Much esteemed 
for his genial disposition and straightforward character 
by all who came in contact with him, in his business 
career Mr. Donkin displayed great energy and tact. 
He designed and patented many improvements in the 
construction of paper machinery and steam engines, 
and under his supervision and that of his partners 
the Bermondsey works became greatly extended, and 
they, moreover, became noted as one of the very few 
establishments of the kind in which really scientific 
investigations of the action of steam in the steam 
engine have been systematically carried out: It 
is not too much to say that to Mr. Donkin’s firm engi- 
neers of the present day are very greatly indebted for 
data as to the means whereby economy can be secured 
in the modern steam engine. We are glad to know 
that these investigations are still being continued. 

Mr. Donkin was married to Miss E. Day, of Isle- 
worth, and had three children. His funeral will take 
place to-day at Nunhead Cemetery. 
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SIXTY-FOOT LOCOMOTIVE TURNTABLE: WORLD'S COLUMBIAN 


EXPOSITION. 


CONSTRUCTED BY THE DETROIT BRIDGE AND IRON WORKS, DETROIT. 





(For Description, see Page 695.) 
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THE GAS CYLINDER ACCIDENT AT 
BRADFORD. 
To THE Epiror oF ENGINEERING. , 

Srr,—As the inventor of the well-known seamless gas 
cylinders, of which so many thousands are now in use, I 
trust you will allow me a little space in your next issue 
for the purpose of reassuring the public as to the safety 
of the high-pressure gas system if properly carried out. 

It is now seven or eight years since I first introduced 
my cylinders to Messrs. Brin’s Oxygen Company, 
Limited, and the result has been beyond my most san- 
guine anticipations. Naturally success with this spe- 
ciality, as with others, has tempted competitors to offer 
cheap articles made by modified processes for the evasion 
of my patent. 

_ Being so particularly interested in the subject, I made 
it my business to be present at the inquest at Bradford. I 
there saw the fragments of the exploded cylinder, which 
T have no hesitation in declaring was nob made by m 
process, nor of the class of material I have always foun 
necessary. The parts of the broken cylinder appeared as 
brittle as glass, and the cylinder had been made evidently 
by some irregular punching process of a very high carbon 
but common quality of steel. I believe the carbon was 
as high as .5 per cent. Such steel, in any case, has a very 
limited ductility, but when cold drawn and unannealed it 
contains within its own substance, irrespective of any gas 
pressure, very sévere and irregular strains. 

The cylinders so crucially treated by Professor Good- 
man—viz., let fall 22 ft., when fully charged with gas, 
on to a heavy iron plate, and also burst at 3 tons per 
square inch pressure—were made by my process, by the 
manufacturers with whom I have been associated. 

Anticipating the extreme danger to the public of the 
use, of inferior cylinders, I, some months ago, when I 
found them being put on the market at — we could 
not look at, specially urged the Board of Trade to appoint 

vernment inspectors to examine, test, and approve 
cylinders, as is done by the German Government. I am 
sorry to say at that time Mr. Mundella would not agree 
to any arrangement being made. However, this matter 


has since been taken up at my request by one of the 
members of Parliament for this city, and I am in hopes 
that action will now be taken. 

I will now describe how cylinders, that are perfectly 
reliable, are made, 
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_ In the first place, steel of the finest but mildest quality 
is specified ; the carbon of this steel is .15 to .2 percent., 
and must never exceed .25 per cent. The tensile strength 
must not exceed 34 tons per square inch. The extension 
(ductility) must be at least 27 per cent. on a length of 2 in. 
before fracture, and the reduction of area at point of frac- 
ture 40 per cent. ~ 

The steel is thoroughly worked by rolling and cross 
rolling into plates of considerable thinness ; these plates 
are then sheared into circles of suitable size. By hydraulic 
pressure these circular plates are first made into ‘‘ cups,” 
and subsequently into short thick tubes with one end 
closed ; up to this point the steel is worked hot. The 
final operations are conducted cold; after each operation 
the metal is carefully annealed and then again drawn out 
until a cylinder of the desired léngth, results. At a 
certain stags of the operations the article is subjected to a 
bursting stress of 2 tons per square inch, to ascertain if 
there are any hidden defects. Finally the cylinders are 
ann and tested to 14 tons square: inch, which 
is well within the elastic limits of the materi 
Cylinders made in this way will stand any amount of 
rough usage. They will bear destruction tests up to 3 tons 
per square inch, in course of attaining which they become 





considerably bulged or swelled, thus proving the ductility 
of the metal, : 








or power of flotation. 
it? 
sink or founder. 
remedy. 


of inner skins, but this is not the only method 
viding for any casualty to the vessel, and it would seem 


























The standard working pressure is 120 atmospheres or 
about # ton per squareinch. The German Goverment, 
however, so og cylinders up to 160 atmospheres. 

‘The only authorised makers of cylinders made by my 
process as described, are the Endurance Seamless Tube 
and Vial Company, Limited, and Samuel Walker, both 
Birmingham firms, 

Yours faithfully, 
Howarp LANE. 
Corporation-street, Birmingham, December 2, 1893, 





THE STABILITY OF ARMOURCLADS. 
To THE Epitror of ENGINEERING. 

Str,—Mr. J. J. O’Neill, in his criticism on ‘‘ Stability 
of Armourclads,” in your issue of November 24, is evi- 
dently unaware of the possibility of placing a reserve of 
buoyancy and stability within the vessel that shall tend 
to buoy up and keep the vessel on the surface of the water. 

It is evident from the continual sinking of ships, even 
with such a slight injury to the hull, renders the subject 
one of immediate importance. 

The illustrations sent you last week show a system of 
construction applicable not only to armourclads and 
battleships, but also to unarmoured vessels, as giving a 
positive internal reserve of buoyancy, shoulder, and 
stability, to prevent sinking or capsizing. 

If Mr. O’Neill will consider the question of a vessel’s 
buoyancy and stability with even one of her holds open to 
the water, he will find that, in proportion to the amount 
of volume of buoyancy destroyed, there is a corresponding 
decrease or destruction of shoulder, and consequent loss 
of stability, Athwartship bulkheads do not provide for 
this loss of shoulder or stability, and the water being 
between any two bulkheads may be sufficient to render 
the vessel unstable and liable to capsize. And we find 
that invariably this is what happens; the vessel takes a 
lurch and rolls over. oe 

What is wanted is a reserve of shoulder or stability at 
the water line, in addition to a maintenance of buoyancy 
If this is not the case, what is 
Tt is not sufficient to say that the vessel is bound to 
But to find the cause and provide a 


Mr. O’Neill, in his firat paragraph, points out the value 
of pro- 
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that the point advanced a3 to the possession of double 
bottoms as being an overturning element is not contro- 
verted. It is also satisfactory to be assured that access 
to compartments, without watertight doors, would be 
duly appreciated. 

If calculations are made as to the stability of a vessel 
under the conditions of the holds becoming filled with 
water, it must reveal a great deficiency in this respect 
under the conditions stated. 

In the case of the Victoria, it would seem that water 
entered over all the decks in the vicinity of the damaged 
part ; the decks were all ‘‘ awash,” and with the trim and 
stability altered the buoyancy of the fore part was de- 
stroyed, and with or without watertight doors the same 
result must have happened. 

The solution of it is: Place a reserve of buoyancy and 
stability within the vessel ; that will insure a measure of, 
and power to, resist overturning or sinking. 

How is it ascertained with such exact certainty that the 
Victoria would not have foundered with only ezght-tenths 
of a foot metacentre. Even with a 5-ft. metacentric 


height in the initial state, this is quickly reduced under | { 


the condition of injury, the vessel sinks considerabl 
deeper in the water, and not only the Victoria, but all 
vessels under the same conditions, would be unstable. 

An armourclad should not be a compromise of any kind 
but a distinct structure (different from other vessels), an 
of its own merits as a fighting power and efficiency to 
resist so readily sinking, even ty a greater injury that 
may occur to any or all of our armourclads. 

In conclusion, will Mr. O’Neill state if he considers, 
from a naval constructor’s point of view, that the points 
he advocates are essential and effectual to resist sinking 
or overturning in the event of ramming, collision, or 
receiving injury from any cause ? 

am, Sir, your very obedient sass ae 


London, 8.E., December, 1893, 





THE LATE MR. RECKENZAUN. 
To tHe Eprror or ENGINEERING. 
Sir,—Will you allow me a space in the columns of your 
journal—which has amongst its readers so many of my 
late husband’s friends—to thank them for sending me, 
in such numbers, letters of sympathy and condolence ? 
Their number is far too great for me to reply to them 
individually, and I hope you will give me this opportunity 
of expressing to them my warmest thanks, and the grati- 
fication it is to me to know how universally my husband 
was beloved and respected. 
Tam, Sir, faithfully yours, 
K. R&CKENZAUN. 
34, Hemberton-road, Stockwell, 8. W., 
November 27, 1893. 





BALL BEARINGS FOR THRUST BLOCKS. 
To tHe Epiror oF ENGINEERING. 

Srr,—Before this matter is allowed to drop I should be 
pleased if you could give me space to answer some of the 
criticisms which have been passed upon the form of ball 
bearings I recommended Mr. Ramage to try in my letter 
of October 10. The chief objection which was found to it 
was that it only had two points of contact to each ball, 
and, to get over this objection, Mr. Wingfield and others 
have suggested a form of bearing in which the ball touches 
at four points. There is one objection to this form of 
groove, however, which is fatal—viz., that a perfect 
rolling motion is impossible with it. If it be borne in 
mind that the point of contact under pressure becomes 
an appreciable area, it will be seen at once that one portion 
of this area of contact must slide upon the other as the 
balls rotate, and therefore lubrication will be necessary, 
and wear and heatirig will take place. To obtain true 
rolling there should be 7 a coming ether and 
going apart without any rubbing action of the surfaces 
whatever. To obtain this the ball must roll between two 
yarallel surfaces. But parallel surfaces would leave the 

alis free to become displaced laterally. To overcome 
this the surfaces must be made concave, hence the bearing 
such has I have sketched. In the majority of instances, 
too, there will be a certain amount of motion on the shaft 
relatively to its bearing which it is most undesirable to 
prevent, and this, with the angular form of groove, will 
be very detrimental. With the circular form of groove 
the only effect of this action wil! be to prevent the wearing 
down of the track in such a manner as to allow the point 
of contact to become a line, and to keep the track to a 
radius somewhat greater than that of the balls. The 
accurac uired in its manufacture is also not so great, 
and this will be an important matter with marine 
engine builders. So much for the theory. As to prac- 
tice, Mr, Carter seems to think that I am quite alone 
ia my belief in the circular groove, but, if he will 
examine the cycles shown atthe National Show, I have 
no doubt that he will find that they are without ex- 
ception fitted with bearings contain'ng all the essential 
features of the bearing shown in my sketch. I inclosé 
three sections of bicycle bearings taken from the price 
lists of well-known manufacturers, all of which show the 
circular ball track. One of these (Fig. 1) is particular) 
interesting, as itis made by Messrs, W. Bown, Limited, 
who have probably had more experience with ball bearings 
than anyone else, and who for many years advocated the 
angular groove system, but have now completely discarded 
it. (Fig. 2 shows the bearing of the Edie Manufacturing 
Company, and Fig, 3 the ball steering head of Messrs. 
Perry and Co.) 

Mr. Carter also a to correct me upon another 
point, but here, again, I fear the fault is hisown. I 
certainly stated that ‘‘ what answers upon a small scale 
must also answer upon a large scale, provided the proper 


proportion of parts is observed,” and I have yet to learn 
that this is not generally true. I even went so far as to 
ive rules by which these proportions could be determined. 
tis remark about a “standard drawing and set of 
scales,” however, seems to point tohis having wrongly 
interpreted my words. Apparently he thinks I said 
‘provided the same proportion of parts is observed.” 
To such an assertion his remarks would undoubtedly 


apply, but that is not what I said. 
Messrs. Fell and James fear that ‘there will be two 
zones in the balls that will take all the wear.” 


That is 




































































what one would naturally expect to spe but it does 
not take place in actual practice. If observed closely, 
the balls will be found to turn over and over in such a 
manner that the wear is uniformly distributed over their 
whole surface. Their fear that a ball will not carry any 
considerable load because it only bears upon two or four 
points, I think has already been shown to be fallacious. 
Thanking you for your space, 
T remain, yours aaa 
A. H. Tye 


5, Crown-court, Cheapside, London, E.C., ; 
November 28, 1893. 


R, 





Tur Late Mr. Atrrep Lonespon: ErratuM.—In 
our notice of the late Mr. Alfred Longsdon which ap- 
peared on page 678 of our last number, it was stated 
that Mr. Longsdon had held the procuration of the firm 
of Krupp since 1856. This we are informed was an 
error, the procuration not having been granted until 
March, 1864, 











NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
considerably larger attendance on ’Change here than has 
been seen for some time past, and the market was ani- 
mated. More disposition to do business was noticeable, 
and a fair number of transactions was recorded. Quota- 
tions for all kinds of pig iron advanced, forge qualities, 
which are scarce, not much being made just now, being 
particularly strong. Early in the day sales were made ab 
35s. 3d. for prompt f.o.b. delivery of No. 3 g.m.b. Cleve- 
land pig iron, but later on sellers asked rather more, 
and it was said that business was done at 35s. 6d. 
Certainly at the close of the market few sellers 
would listen to anything below the latter quotation. 
There were some inquiries on forward account, but very 
little business was done for delivery ahead. No. 4 
foundry was not easily obtained under 34s. 6d., and one 
or two firms asked 34s. 9d. Grey forge was about 34s. 
Hematite pig iron was not in a very satisfactory state. 
The demand was not so good as could be wished, but 
producers spoke hopefully of the early future. About 
43s, 3d. was generally mentioned for early delivery of 
Nos. 1, 2, and 3 makers’ east coast brands. Spanish ore 
was unchanged in price. Middlesbrough warrants opened 
at 35s. 6d., and closed very firm at 35s. 9d. cash buyers, 
with sellers at 36s, To-day our market was steady, 
with a fair business doing, and quotations for makers’ 
iron did not alter. Middlesbrough warrants, how- 
ever, fluctuated a little. After touching 35s. 11d., 
they closed 35s, 84d. cash buyers. On the whole, there is 
a decidedly better feeling in trade circles, and several 
people who took a most gloomy view of the state of affairs 
a little while ago now — prospects as fairly cheerful. 
Of course the fact that the output of pig iron has been 
considerably reduced recently, and the increased demand, 
have made pig rather scarce, and producers opine that 
quotations are not likely to recede much, at all events for 
a while. One of the hematite blast furnaces at Sir 
Bernard Samuelson and Co.’s Newport works, which has 
been dam down, is, we learn, about to be re-started, 
and will probably be in operation next week. 


Cleveland Ironmasters’ Returns.—Considerable falling 
off in the make of Cleveland pig iron is shown by the 
ironmasters’ returns for last month, and an equal decrease 
in the quantity stored is shown. The total make of 
Cleveland pig iron for November only amounted to 
99,699 tons, which is 16,400 tons less than the preceding 
month. The make of other kinds, including hematite, 
spiegel, and basic pig iron, reached within 2109 tons of 
the previous month, the quantity turned out being 
111,717 tons, making a total of all kinds of 211,416 tons, 
or 18,509 tons less than October. There were 81 furnaces in 
blast and 62damped down, as against 95 and 93respectively 
for the corresponding period of last year. Makers’ stocks 
and stores amounted to 71,640 tons, as against 93,528 tons 
for October, being a decrease of 21,888 tons. In public 
stores there were 92,759 tons, or an increase of 3300 tons, 
leaving a total decrease in stocks of 18,421 tons, which is 
about equal to the decrease in make. 


Manufactured Iron and Steel.—Unfortunately these two 
important industries do not improve much. We believe, 
however, that some bridge-building work and orders as 
to steel plates and angles have recently been placed with 
local firms, but quotations continue Ln and it is said 
that even less than the market rates is accepted by some 
firms. The following quotations are generally given: 
Common iron bars 4/, 17s. 6d.; best bars, 5/, 7s, 6d.; iron 
ship-plates, 41. 15s.; steel ship-plates, 5/. 2s. 6d.; iron 
ship-angles, 41. 12s. 6d.; and steel ship-angles, 4/. 15s., 
all less the usual 2} per cent. discount for cash. Heavy 
sections of steel rails remain at 3/. 12s. 6d. net at works. 


The Fuel Trade.—There is a good demand for coal, for 
though orders from the Midlands are now being fast 
worked off, others are being received from Scotland 
for coal, for locomotives, and for steam coal for factory 
use. These orders, together with a steady demand from 
abroad, have given continued stiffness to the market and 
enabled all the collieries to keep fully at work, whilst 

rices are maintained. On Newcastle Exchange best 

orthumbrian steam coal is 14s. 6d. to 15s. f.o.b., and 
gas coal is very strong at 11s. to 12s. f.o.b. Ship- 
ments of the latter quality are very heavy. Coke is 
still stiff. Here about 13s. is the general price for good 
blast-furnace qualities delivered on consumers’ premises 
over the first quarter of next year. 


A Year's Shipbuilding on the Wear.—The returns of 
the various shipbuilding firms on the Wear are published. 
The total output of the thirteen working yards amounts to 
121,790 tons, as compared with 190,755 tons last year, or 
a decrease of 68,965 tons. This is a sufficient falling off, 
compared with the moderate output of 1892, to stamp the 
year as a period of depression, and it registers a low rate 
of production in comparison with the larger figures of the 
previous five or six years. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 
Armour-Plate Order.—Messrs. John Brown and Co., 
Limited, of the Atlas Works, Sheffield, have received an 
order from the Admiralty for the steel armour-plates re- 
quired for the redoubts of H.M.S. Renown, now building 
at Pembroke. 


Steel Trade with France.—A meeting of the Sheffield 
Chamber of Commerce has been held during the week to 
consider the position of those engaged in the export of 
steel to France. Manufacturers interested were specially 
invited. Mr. Bateman, C.M.G., of the Board of Trade, 
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attended. He had been sent to Sheffield by Mr. Mun- 
della for the purpose of inquiring into the difficulties at 
present existing with regard to the export of steel 
to France. He explained the exact position of the 
Customs regulations with regard to the admission of 
steel into France, and discussion followed on the technical 
aspects of the matter. Several gentlemen present engaged 
in the trade gave information to Mr. Bateman, who subse- 
quently inspected the manufacture of steel of the descrip- 
tions exported to France, and took various samples of it 
with the view of assisting him in his negotiations with the 
French Government. 


The Heavy Trades.—Work is now becoming general in 
connection with the heavy iron and steel trades. Blast 
furnaces are being set to work as fast as coal supplies 
comein. Pig iron is firm in price at from 42s, for forge 
and 44s, for foundry. Orders for manufactured irons are 
chiefly bar for the home trade and Australia, Steel 
houses have good orders on the books for marine and 
railway material, and on every side there are signs of im- 
provement, 

John Brown and Co., Limited.—The directors have 
resolved to pay, on the 22nd inst., in addition to the 
usual dividend on the preference shares, an interim 
dividend of 7s. 6d. per share on the ordinary shares of the 
company, less income tax. 


Yorkshire Miners’ Association and the Miners’ Con- 
ference.—A special circular has been issued by the York- 
shire Miners’ Association in view of the conference of the 
Miners’ Federation to be held on Thursday at Birming- 
ham. They ask for reports as to what pits have been 
opened, and whether all the men are at work, with 

articulars of the numbers still out of work, and those who 

ave started but will require lock-out pay. The above 
information is required in order that the conference may 
be able to decide what the levy per member will be until 
all -— back to work. This week’s levy is half-a-crown per 
member. 


NOTES FROM THE SOUTH-WEST. 

Cardif.—The steam coal collieries have been worked 
to their full productive strength, and prices have 
shown, if ——— a tendency to advance. The best 
descriptions have made 15s. to 15s. 6d., while secondary 
qualities have brought 14s. 3d. to 14s. 9d. per ton. The 
demand for household coal has continued strong; No. 3 
Rhondda large has made 14s. 3d. to 14s. 6d. oy ton. The 
manufactured iron and steel trades are still depressed, 
and this has affected, to some extent, the demand for 
coke. Iron ore has ruled quiet. — section steel rails 
have made 3/. 12s. to 3/. 15s., and light section ditto 
41, 10s. to 47. 12s. 6d. per ton. 


The ‘‘ Antelope.” —The boilers of the Antelope, torpedo 
gunboat, at Keyham, were subjected to a close examina- 
tion on Friday. Messrs. Yarrow and Co., the engineer 
contractors, will employ their local staff in working over- 
time in order that the vessel may be completed for further 
trials as soon as possible. 


The ‘*‘ Bonaventure.”—Messrs. Hawthorne, Leslie, and 
Co., engineer contractors for the Bonaventure, cruiser, at 
Devonport, having had considerable trouble with the 
safety valves of that vessel, have suggested to the Lords 
of the Admiralty that the difficulty might be overcome if 
the lips of the valves are removed. Their lordships have 
approved of the suggestion. The safety valves of the 
cruiser Cambrian, at Pembroke, will be treated in a similar 
manner. 


Newlyn.—A new harbour has been practically com- 
pleted at Newlyn. The south arm is 700 ft. long, start- 
ing from what was originally known as the Queen Rocks, 
situated to the south of Newlyn. It runs for 400 ft. 
E.N.E., and then makes a slight deflection northward. 
At its extreme eastern end it has a lighthouse with a 
revolving light. The whole is constructed of cement con- 
crete walls, filled with rubble. The width of this pier is 
25 ft., including the parapet. The north pier is 1400 ft. 
long, and may be said to start from the old bridge at 
Tolcarne. It runs in a S.S.E. direction. Its greatest 
breadth is 40 ft., and its least 12ft. The 40-ft. width 
extends for about half the length of the pier, and it is 
proposed to make the outer half equally wide by means 
of wooden piers and staging. The area of the harbour is 
40 acres. The entire work has cost 50,0001. 


Portland.—The Lords of the Admiralty have entered 
into a contract with Messrs. Hill and Sons, of South- 
—e for strengthening Portland Harbour. The work 
will consist of a breakwater from the shore at the Nothe, 
Weymouth, into deep water. It is also said to be the 
intention of the Government to build pillars of masonry 
at distances of some 600 or 800 yards apart. 


Highbridge Locomotive Works.—In consequence of an 
improvement in business on the Somerset and Dorset 
line, the workmen at the Highbridge Locomotive Works, 
who had been working short time since the beginning of 
> coal lock-out, have received notices to return to full 

ime, 


The ‘* Talbot.”—The tender of Messrs. Allen and Co., 
electrical engineers, has been accepted for supplying 
electric lighting machinery for the cruiser Talbot, to 
built at Devonport. 


The ‘‘ Sybille.” —A set of six furnaces for the port after 
boiler of the cruiser Sybille have arrived at Keyham from 
the makers’ works at Sheffield. The machinery con- 
tractors, Messrs. Hawthorne, Leslie, and Co., have a staff 
of employés at Devonport, who will at once commence 
the work of putting the furnaces in place. The vessel 
is expected to be ready for steam trials early next year. 


Another Severn Bridge.—At a meeting at Newnham on 








Monday, Mr. D. J. Winter stated that he had consulted 
Mr. G eeling, C.E., on the subject of a proposed 
road bridge over the Severn, and that that gentleman had 
advised him that an estimate of 30,000/. for the bridge, if 
it must be built at a height of 70 ft. above high water, 
could not be much reduced. The Severn Commissioners 
were against a low-level bridge. It was resolved to pro- 
ceed in the matter, and an executive committee was ap- 
| = cane to prepare a scheme for the consideration of the 
loucester County Council. 


Briton Ferry.—Contracts have been let for new engines, 
&c., for the Albion Steel Works Company. 








NOTES FROM THE NORTH. 
Giasaow, Wednesday. 

Glasgow Pig-Iron Markct.—There was more firmness in 
the pig-iron warrant market last Thursday forenoon, but 
the business was light, reaching only to 5000 tons of 
Scotch iron, which sold at 43s. 53d. to 43s, 64d. cash per 
ton. In the afternoon the market was a shade off, and 
only some 4000 tons of Scotch were dealt in. The cash 
price at the last was 4d. per ton lower than in the fore- 
noon. Cleveland iron was quoted 2d. per ton lower for 
cash, and hematiteiron 4d. pertondown. Thesettlement 

rices at the close were—Scotch iron, 43s, 6d. per ton; 

leveland, 35s. ; Cumberland and Middlesbrough hematite 
iron, 45s. and 43s. 74d. per ton respectively. Only Scotch 
iron changed hands at Thursday’s market. Business was 
very quiet on Friday forenoon. Of Scotch iron 1500 tons 
were dealt in, and of Cleveland 2000 tons, the former 
losing 1d. - ton, and the latter making 4d. In the 
afternoon the market was firm, Scotch closing 1d. per ton 
dearer for cash. About 5000 tons were dealt in. Cleve- 
land changed hands to the extent of some 3000 or 4000 
tons, and 1000 tons of hematite iron were also operated 
in. The closing settlement prices were—Scotch iron 
43s. 6d. per ton; Cleveland, 35s. 14d. ; Cumberland and 
Middlesbrough hematite iron, respectively, 45s. and 
43s. 74d.per ton. It was reported on Friday that only 
15 blast furnaces throughout Scotland were then blowing, 
30 having been damped down during the week, and 32 
previously. With only 15 blowing, the make was 
reduced to about 4000 tons, compared with 20,000 tons 
at this time last year. The market was strong on Mon- 
day forenoon, and some 8000 tons of pig iron were sold— 
5000 tons of Scotch and 3000 tons of Cleveland. For the 
former an advance of 24d. per ton was gained, and Cleve- 
land made a gain of 3d. per ton. In the afternoon the 
firmness was maintained, but the business done was still 
limited toScotch and Cleveland iron. The settlement prices 
at the close were-—Scotch iron, 43s. 74d. per ton; Cleve- 
land, 35s. 6d.; Cumberland and Middlesbrough hematite 
iron, respectively, 45s. 14d. and 43s. 74d. per ton. Tues- 
day’s market was fairly active in the forenoon. Both 
Scotch and Cleveland were firmer, the latter on the satis- 
factory returns for last month. About 8000 tons of 
Scotch iron were sold, several lots of Cleveland, and one 
or two of hematite iron. Scotch iron rose 4d. in price, 
and Cleveland 1d. per ton. The market in the after- 
noon was firm, with a fair amount of business doing. 
About 5000 tons of Scotch iron were dealt in, and the 
cash price advanced 4d. per ton at 43s, 10d. sellers. 
One or two lots of Cleveland chan hands, and 
the cash quotation, at 35s. 10d. sellers, showed a 
gain of 3d. from the morning. little more at- 
tention was given to hematite iron, about 4000 tons 
of which were operated in, and the cash quotation 
marked a rise of 3d. per ton at 453. 6d. sellers. At 
the close of the market the settlement prices were— 
Scotch iron, 43s. 9d. per ton; Cleveland, 35s. 9d.; Cum- 
berland and Middlesbrough hematite iron, respectively, 
45s, 44d. and 48s. 74d. per ton. The market was very 
active this forenoon, when the best all-round business 
took place that there has been for some time back. 
Scotch warrants were much in demand, and up to 43s. 104d. 
per ton was paid. Cleveland was also in good demand at 
35s. 10d. cash per ton. In the afternoon the market was 
rather flat, and Scotch and Cleveland declined 2d. and 
24d. per ton respectively. The day’s transactions included 
between 30,000 and 40,000 tons. The following are the 
current quotations for several No. 1 special brands of 
makers’ iron: Gartsherrie and Calder, 52s. 6d. per ton ; 
Summerlee, 53s. 6d.; Coltness and Langloan, 56s. 6d.— 
all the foregoing shipped at Glasgow; Glengarnock 
(shipped at Ardrossan), 503. 6d. ; Shotts (shipped at Leith), 
53s. ; Carron (shipped at Grangemouth), 54s. 6d. per ton. 
Last week’s shipments of pig iron from all Scotch ports 
amounted to 3642 tons, against 5323 tons in the corre- 
sponding week of last year. They included 100 tons for 
Australia, 160 tons for France, 340 tons for Germany, 175 
tons for Holland, 260 tons for Spain and Portugal, smaller 
quantities for other countries, and 1945 tons coastwise. 
All the Lanarkshire blast furnaces haye been damped 
down or blown out, and the 15 that are blowing 
include 13 in Ayrshire and 2 at Carron. The stock 
of pig iron in Messrs. Connal and Co.’s public warrant 
stores stood at 322,791 tons yesterday afternoon, as com- 
pared with 325,763 tons yesterday week, thus showing a 
decrease during the week amounting to 2972 tons. 


Glasgow Copper Market.—There is no official record of 
any business having been done on ’Change since last 
report. On Thursday the price offered by buyers was 
421. 13s. 9d. per ton cash, while sellers were holding out 
for 2s. 6d. per ton more. On the following day buyers 
were 10s. per ton up ; then on Monday 43/. 16s. 9d. per 
ton was offered without business resulting; and buyers 
offered yesterday 43s. 13s. 9d., while sellers wanted 
43s. 15s. per ton. A decline in price to the extent of 
ls. 3d. per ton was reported this forenoon, and in the 
afternoon there was a further decline of 7s, 6d. per ton. 


Imports of Spanish Iron Ore into Clyde.—Thereisanother 





serious decline in the import of iron ore into the Clyde to 
report for November. Since the miners’ strike in Eng- 
land, commencing in August, followed by the Scotch 
miners’ strike, and the consequent increase in the price of 
coal, the damping down of blast furnaces has reduced the 
consumption of this ore to a very large extent. The im- 
ports of Spanish ore during the past month were only 
15,050 tons, a decline to the extent of 14,284 tons, or 
nearly 50 per cent., and that, added to the decrease of 
$2,926 tons for October, makes a decline of 47,211 tons on 
the two months past. Over the eleven months there is a 
falling off to the extent of 171,840 tons, or 33 per cent. 
The low imports in 1891 were the result of the protracted 
strike of blast-furnacemen. The returns specially com- 


piled are : 
Month. Eleven Months. 
Vessels. Tons. Vessels. Tons. 

1889 pe +“ 26 36,746 305 430,190 
18909... ... 10 15,908 302 441,635 
1891 aa .. 24 $1,500 188 249,648 
1892 aaa én 21 29,334 327 514,886 
1893 as ane 10 15,050 214 343,046 


Clyde Shipbuilding Trade; Launches in November.— 
Last month’s output from the Clyde shipbuilding yards 
was comparatively light. There were seventeen vessels 
launched, of a total of 20,800 tons, as against twenty-two 
vessels aggregating 41,896 tons in the preceding month ; 
but as compared with the output of the corresponding 
month of last year there was an increase of 603 tons, while 
in November of 1891 the output of new shipping was 13,875 
tons greater. Over the eleven months of the year there 
was launched new shipping to the extent of 267,879 tons 
—a total which has been considerably exceeded in the 
corresponding periods of some former years. In 1890, for 
example, the output for the eleven months rose to 315,502 
tons, and it was almost as great in the same period of 
1892. Of the vessels launched last month, the largest was 
the steamer Kanawha, of 4000 tons, which was built by 
Messrs. A. Stephen and Son for the trade between Lon- 
don and Newport, U.S. Other ten steamers were in- 
cluded in the month’s output, but they ranged between 
850 tons and 40 tons. Of the sailing ships launched last 
month, four were over 2000 tons each. 


The Glasgow Tramways : Report on Motive Power.—The 
Glasgow Corporation Tramway Committee, after recently 
making an inspection, at Croydon, of a Connelly oil and 
a gas motor, each of 15 horse-power, report that it was 
quite evident, from the difficulty experienced in taking 
a gradient, that they were not powerful enough for 
regular tramway work such as they had in Glasgow. 
The oil motor really did the better work, but ought 
to have considerable reserve power to meet the 
emergencies of street traffic in our changeable climate. 
The smell from both oil and gas motors was offen- 
sive, especially to passengers riding on the roof of the 
car. While, ph they could not say that the motors 
came up to what they were led to expect of them, they 
had no doubt they were still capable of very great im- 
provement. In their opinion the time had not yet arrived 
when they would feel justified in recommending the com- 
mittee to negotiate for the adoption of Connelly motors 
in Glasgow. When in Croydon they had also an oppor- 
tunity of inspecting the Luhrig gas-motor car (motor and 
car po the mes but, like the Connelly motor, it might be 
said to be still in the experimental stage. 





THe Jutt CentriruGcAL Snow Excavator.—Mr. W, 
A. Gibson, of the Otis Elevator Company, Limited, 
4, Queen Victoria-street London, E.C., requests us to 
state that he is the English agent for the Jull snow plough 
described in our last issue, 





CoLLISION AT INVERKEITHING SovutH JuNcTION.— 
General Hutchinson’s report on the collision between an 
express passenger train from Edinburgh to Dundee with 
a goods train, which occurred on October 3, at Inver- 
keithing South Junction, just north of the Forth Bridge, 
on the North British Railway, reveals the old, old story 
of a signalman accepting a second train before the first 
was properly clear, and of the driver of an express run- 
ning at a high rate of speed past a distant signal in the 
expectation that the home would be taken off in time to 
save an actual stop. While the above servants are 
naturally censured, one cannot help asking whether the 
dread of inquiries and going ‘‘on the carpet,” ending 
often enough in a fine, if not in something worse, does 
not sometimes lead to a breach of rules in order to 
avoid delay to an important competitive train such as 
this one was. Happily only one passenger was injured. 

Royat Institution.—The following are the lecture 
arrangements before Easter: Professor Dewar, six 
lectures (adapted to a juvenile auditory) on “ Air: 
Gaseous and Liquid ;” Professor Charles Stewart, nine 
lectures on ‘‘ Locomotion and Fixation in Plants and 
Animals ;” the Rev. Canon Ainger, three lectures on 
“The Life and Genius of Swift ;” Mr. W. Martin Con- 
way, three lectures on ‘‘The Past and Future of Mountain 
ec Professor Max Miiller, three lectures on 
‘The Vedanta Philosophy ;” Professor W. H. Cummings, 
three lectures on ‘‘ English Schools of Musical Composi- 
tion” (with musical illustrations); the Right Hon. Lord 
Rayleigh, six lectures on “‘ Light, with Special Reference 
to the Optical Discoveries of Newton.” The Friday 
evening meetings will begin on January 19, when a 
discourse will be given by Professor Dewar on “ Scientific 
Uses of Liquid Nitrogen and Air;” succeeding discourses 
will probably be given by Mr. A. P. Graves, Mr. T, J. 
Cobden-Sanderson, Professor W. F. R. Weldon, Professor 
Silvanus P. Thompson, Professor John G. McKendrick, 
Dr. W. H. White, the Right Hon. Lord Rayleigh, and 
other gentlemen, 
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With a Two-Page Engraving of a FOUR-CYLINDER COM- | P' 
POUND CONSOLIDATION LOCOMOTIVE AT THE 
WORLD'S COLUMBIAN EXPOSITION. 





NOTICE. 
The New Cunarders ‘‘ CAMPANIA” and “‘LU- 
CANIA;” and the WORLD’S COLUMBIAN 
EXPOSITION OF 1893. 


The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illustra- 
tions contained in the issue of ENGINEERING of 
April 2ist, comprising over 130 pages, with nine 
two-page and four single-page Plates, printed 
throughout on special Plate paper, bound in cloth: 
gilt lettered. Price 6s. Post free, 6s.6d. The ordi- 
nary edition of the issue of April 2ist is out of print. 





The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher. 

Owing to the retirement of Mr. Charles Gilbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 


NOTICES OF MEETINGS. 


Tue INsTITUTION OF CiviL ENGINSERS.—Ordinary meeting, 
Tuesday, December 12, at 8 p.m. Paper to be read with a view to 
discussion ;: ‘‘ Cask-Making by Machinery,” by Mr. Lewis H. Ran- 
some, Assoc. M. Inst. C.E.—Students’ visit, Friday, December 8, 
at 2.30 p.m., to inspect the cask-making machinery at Messrs. A. 
Ransome and Co.’s works, King’s-road, Chelsea. (Assemble at the 
works.)}—Students’ meeting, Friday, December 15, at 7.30 p.m. 
Paper to be read: ‘‘Continuous Automatic Railway Brakes,” 
by Mr. H. J. Orford, Stud. Inst. C.E. Sir Douglas Galton, 
K.C.B., F.R.S., Assoc. Inst. C.E., in the chair, 

Socizty oF Arts.—John-street, Adelphi, London, W.C. Ar- 
rangements for the week ending December 16, 1893. Monday, 
December 11, at 8 p.m. Cantor Lectures: “The Art of Book 
and Newspaper Illustration,” by Mr. Henry Blackburn.—Wednes- 
day, December 13, at 8 p.m. Fifth ordinary meeting. ‘‘ Carriage- 
Way Pavements for Large Cities,” by Mr. Lewis H. Isaacs. Sir 
Benjamin Baker, K.C.M.G., F.R.S., will preside. 


ENGINEERING. 
FRIDAY, DECEMBER 8, 1893. 


ENGINEERING SCHEMES IN 
PARLIAMENT. 

In last week’s issue we dealt at some length with 
the railway and tramway schemes to be brought 
next year before Parliament for authorisation, and 
in this article we propose to refer to schemes 
which involve other branches of engineering—mari- 
time, electric, gas, water, &c. Of these there are 
probably a larger number than in some previous 
years, and, relatively speaking, they present more 
points of importance than do the railway Bills. 
OF these latter 39 are projected, in addition to six 
tramway schemes, while other Bills make the 
total 197, or 25 more than last year. There are 
27 electric lighting Bills, in addition to provi- 
sional orders, which would indicate an increasing 
popularity of this illuminant. Indeed, great progress 
is being made in this respect, 46 local authorities 
and 62 companies having already been granted pro- 
visional orders. The tendency seems to be for the 
——— of local boards to carry out the scheme, 
and this year’s list of electric lighting schemes 
includes sixteen corporations and twelve companies. 
Indeed, one finds very small towns courageous! 
grappling with the problem, including the bu 4 
of Monmouth, the district of Chipping Weensthe 
in Bucks, Harrow in Middlesex, and Leyton in 
Essex. Amongst other corporations or local boards 
requiring powers for lighting are those of West 
Hartlepool, Penrith, Chesterfield in Derbyshire, 
St. Helens, Wakefield, Barrow-in-Furness, Grimsby, 
Buxton, Yeadon, while the lighting of Plymouth is 

















5 | the subject of competition between the existing gas 
766 companies and the corporation. In one or two 


cases large manufacturing companies apply for the 


07 | powers, probably with the view of ultimately dele- 


gating the work of distribution to the corporation 
or a supply company. Thus Messrs. Crompton, 
Limited, apply for power to light Chelmsford and 
Swansea, while another London firm propose deal- 


09|ing similarly with Aberdare in Glamorgan. The 


Camberwell Vestry seek powers for lighting a large 
compulsory area round Camberwell and Peckham, 
including Old Kent-road, while the Crystal Palace 
Company purpose extending their area, sothatit may 
include part or the whole of Forest Hill, Gipsy-hill, 
Westow-hill, Dulwich, and Wood Park. Indeed, the 
area a extends from the boundaries of the 

arish of Croydon to Camberwell, Lordship-lane, 
and Sydenham. The only other metropolitan 
area affected is that of Kensington, the vestry of 

















which require authority for a compulsory area, 
which includes the whole of the parish of 
St. Mary Abbots. The Corporation of Birming- 
ham—one of the most progressive in the kingdom 
—considered the matter some time ago, and rather 
than enter into what they believed was more or 
less experimental, decided to permit a private com- 
pany to lay out works in a compulsory area which 
includes the central part of the town. The other 
cases of private companies being formed include 
Shrewsbury, Guildford, Bedford, the Collier Marr 
district of Lancashire, and Oswestry in Salop. 

Abundant evidence, however, is afforded that 
faith in coal gas is still very pronounced, for many 
gas Bills are projected, although few of them are 
for new installations. Probably the most striking 
feature is the fact that the Plymouth Company in 
their Bill propose to let gas engines and motors 
just as at present; stoves, &c., can be hired in 
nearly all large towns, and it is easy to conceive 
a large extension of the use of this satisfactory 

ower in small factories, where at present manual 
| a is utilised for want of capital. In many cases 
the Bill promoted is consequent on the decision of 
public authorities to purchase private works, as in the 
case of Abertillery, Bacup, Kendal, Accrington, &c., 
while in other cases existing companies absorb 
small contiguous concerns. Thus the Harrow Com- 
pany desire to purchase the Stanmore Company’s 
undertaking, the Earby and Thornton Company 
take the concern of the Mill Company, Limited, 
while the Croydon and Carshalton Companies 
amalgamate. In a large number of cases exten- 
sions to works or area of supply are projected, but 
it is scarcely worth entering into details, more 
especially as they are in most cases given with sufli- 
cient limit to admit of extensive variation. Amongst 
the companies or corporations making additions 
are those supplying Preston ; Hebden Bridge; 
Driffield ; New Quay, Cornwall; Bolsover, in 
Derby ; Uttoxeter, in Stafford ; Paignton, Chester- 
field, Wokingham, Worthing, and Harrow and 
Stanmore. For Ambleside a new gas supply is 
projected by a company to be incorporated. 

Of water schemes there are a large number, and 
here also one finds several instances of under- 
takings being taken over by corporations, as at 
Neath and Swindon, and in London. But it is 
hoped that the two first-named boards are nearer 
the realisation of their desire than the London 
County Council. They do not ask compulsory 
powers, so that probably after all the Bill projected 
may not mean much. According to statutory 
announcement, the Bill is *‘ to enable the Council 
(with a view to the future supply of water to 
London and the neighbourhood) to purchase by 
agreement, or take on lease, any lands, houses, 
and buildings or easements, and also any water 
works, wells, waters, or rights to take, or convey, 
or sell water, and any rights, powers, and privileges 
of any company formed for obtaining or supplying 
water which they may think it desirable to pur- 
chase or take on lease with the object aforesaid.” 
Meanwhile some of the existing companies supply- 
ing the metropolis seek powers for extension works. 
The Southwark and Vauxhall Company intend to 
construct a service reservoir near the junction of 
Homestall-road and Marmora-road at Lewisham, 
and another, having a superficial area of 1,533,800 
square feet, on the borders between Sunbury and 
Hampton parishes ; while a subsiding reservoir of 
1,399,520 square feetarea, with filter beds and engine- 
house, is to be laid out in Hampton parish. There 
are several new lines of pipes projected in con- 
nection with these reservoirs. The East London 
Company also mean to add to their storage capacity. 
A large reservoir is to be constructed on the 
northern side of the River Lea at Walthamstow, 
another on the north-west of the Lea, partly 
in Tottenham, Walthamstow, and Hackney 
— and a third, to be known as Race Course 

eservoir, in Walthamstow, while in connection 
with these various new conduits are projected. 
The West Middlesex Company wish to increase 
capital, as does the East Surrey Company, while 
the Colne Valley and Central Middlesex Companies 
promote a Bill for the transfer to the former com- 
pany of the Harrow-on-the-Hill works of the 

tter company, and the reservoir at Wembley Hill. 
Thé Thames Conservancy have introduced a Bill 
with extensive provisions, primarily intended to 
insure the purity of the Thames water, and to con- 
solidate mat amend existing Bills. 

Coming now to the provinces, we find that no 
works of any magnitude are contemplated. The 
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Newcastle and Gateshead Water Company asks for 
powers to make a reservoir in the townships of 
Rochester and Troughend, and Ramshope, and a 
conduit or line of pipes from this new reservoir of 
Catcleugh to the line of pipes authorised by the 
Act of 1889, and it is proposed to abandon the 
making of that Catcleugh reservoir authorised in 
1889, and part of the line of pipes then legalised. 
The Consett Water Works Company seek powers 
to make a reservoir in the townships of Edmond- 
byers and Muggleswick by an embankment to be 
formed across the Endon Burn near to the junc- 
tion of the streams called the Pike Sike and Endon 
Burn ; another reservoir to be made in Muggles- 
wick township by an embankment across the Feldon 
Burn; and a third reservoir, also in Muggleswick, 
formed by an embankment across the Hisehope 
Burn. In addition, there are four catchwaters 
proposed ; a service tank in Tanfield township, and 
various conduits and lines of pipes. Itis intended to 
obtain powers to purchase 177 acres of land; to take, 
use, and divert the waters of the streams named, 
to enable the company to supply additional parishes. 
The Cardiff Corporation intend to enlarge an exist- 
ing reservoir in the valley of the River Taff Fawr 
by the formation of an embankment 110 yards 
long across the valley, inclosing 1107 ft. of the 
length of the valley. Several road diversions are 
necessitated, while additional conduits to Cardiff 
will be needed. The Southend Company purpose 
extending the area of supply and the construction 
of four new pumping stations, two in the parish of 
Thundersley and the others at Eastwood. Lines of 
pipes will be laid from these to Southend-on-Sea. 
The Fullwood Local Board will, when powers are 
granted, construct a reservoir of 94 acres area; and 
divert some streams into it. The Barnsley Corpo- 
ration propose an extension of area of supply and 
the acquiring of a pumping station at Penistone. 
A private company seeks authority to construct new 
works by sinking wells at Langton, Long Bland- 
ford, and the construction of reservoirs on an 
adjoining site, with the requisite pipes for supply. 
The Gloucester Corporation also propose to a a 
well in Oxenhall parish, with two tunnels or drifts 
to augment area of contribution, to construct a 
reservoir 110 ft. long by 50 ft. wide, and several 
lines of pipes. The Aberdare Local Board propose 
a gravitation supply, with an embankment and 
reservoir situated on a stream known as the Nant 
Melyn, with aqueducts, conduits, and pipes to 
and through the town. The other extension 
works contemplated include additions at Tor- 
quay, Bishops Waltham, and West Cheshire Com- 
pany, while at Tilehurst and Pangbourne a new 
supply from wells is brought forward. 

Among harbour dock schemes the most important 
is that of the Surrey Commercial Dock Company, 
who promise an extensive addition to the area and 
quayage of their series of docks, with the view of 
facilitating the entrance and exit of larger ships to 
and from the inner docks. The docks, as is known, 
are situated at Rotherhithe, on a piece of land 
which, owing to the winding of the river, is almost 
insular. At the northern bend there are several 
locks admitting to the series of docks and ponds ; 
while to the south the only route is through two 
locks, the one into the South Lock and the other 
into the Greenland Dock, both situated in a more 
or less isolated position on the south of the series. 
Moreover, the canal and dock locks are rather 
small for the increasingly large vessels engaged in 
the trade. It is now proposed to adapt the Green- 
land Dock so that it will also form. a basin for the 
more direct passage to the Thames of ships from 
the docks in the interior. For this purpose the 
existing entrance lock, 209 ft. long, 42} ft. broad, 
and with a depth of water of 18 ft. on the sill, 
will be superseded by a much larger entrance basin. 
The river wall of the Greenland Dock will be re- 
moved a little inwards to facilitate the work. The 
dock will be made narrower, »ut its length will 
be more than doubled, or extended for 460 ft. 
inland, where it will join with the Canada Dock, 
the most inland and largest of the series of docks. 
There will of course be a connecting lock. The ex- 
tension inland of the Greenland Dock will intersect 
at right angles the Grand Surrey Canal, which at 
present connects with the Russia Dock. This 
latter dock will be extended, and will have a large 
lock joining it to the north wall of the new dock. 
At the south side of the extended Greenland Dock 
there will be a large lock connecting with the 
Surrey Canal. Several public roads will have to be 
altered, the most important being a deviation round 








the new dock of the Swing Bridge-road, which at 
present crosses the site of the extension. 

One of the most important harbour undertakings 
in the provinces is that of the Manchester Canal 
Company, who desire to construct at the seaward 
side of the Eastham Locks a pier 600 yards long, 
and two jetties at the western end of the Weston 
Marsh Lock at Runcorn, the one extending south 
being 85 yards, and the other extending 130 yards 
to thenorth. Several short railways are also to be 
made to connect with existing railways, one of 
5 furlongs 6 chains in length near the Walton 
girder bridge, over the Mersey, near Warrington, 
and the other at Acton Grange, joining the Birken- 
head, Lancashire, and Cheshire Railway. The Bute 
Docks Company have an important scheme. They 
purpose reclaiming an extensive part of the fore- 
shore now known as the Cardiff Flats, and which 
certainly adds little to the meagre attractiveness of 
the port and surroundings. This reclamation is to 
be secured by the construction of embankments 
4210 ft. long in all, while inside the embankment a 
new dock 2570 ft. long by 850 ft. will be constructed, 
having connection with the existing Roath Dock, 
which it will adjoin. There will require to be a 
slight diversion of the River Taff, and, of course, 
new railways will be laid to the new dock 
works. At the adjoining port of Swansea it 
is proposed to extend the Prince of Wales 
Dock 900 ft. in an easterly and 930 ft. in a 
northerly direction, affording an additional area of 
44 acres. A short new canal is also projected in 
connection with the harbour, to connect the existing 
Tennant’s Canal with that communicating with 
Lambert’s copper works. The Milford Dock autho- 
rities have a Bill, but it deals only with financial 
arrangements. An elaborate scheme is also pro- 
moted in connection with Port Talbot. A new 
company is to be incorporated, and in Aberavon 
parish extensive harbour works laid out. The 
existing pier is to be continued seaward for 330 
yards, and a breakwater constructed from the 
Aberavon Burrows, and extending for 530 yards 
towards the existing pier. On the south-east side 
of the channel a new dock, 330 yards by 198 yards, 
is to be constructed, with an entrance lock 217 
yards long from the River Avon. In connection 
with these harbour works several branch railways 
are to be formed. At the little port of Polperro, 
on the Cornwall coast, the breakwater is to be 
extended to the south-west for 63 ft., and the 
pier on the eastern side of the harbour is to be 
lengthened into the deep water to the extent of 
50 ft. Of the other schemes, the West Riding 
River Conservancy wish more stringent powers for 
dealing with pollution of streams, &c. ; the Leicester 
and Northampton Canal is to be transferred to the 
Grand Junction Canal Company, while more time 
is desired to carry out the Neath Harbour works, 
authorised in the current session of Parliament, 
and to purchase land for the Sheffield and South 
Yorkshire Navigation scheme. Financial considera- 
tions necessitate Bills in connection with the Roch- 
dale Canal and Dartmouth Harbour. 

There are quite a number of schemes for adding 
to the attractiveness of seaside resorts, and it is 
encouraging to note that in many cases these are 
promoted by the corporations or local authorities, 
since it indicates a due appreciation of the advan- 
tages of encouraging visitors. At Scarborough, 
one of our most beautiful and popular seaside 
towns, proposals have frequently been discussed 
for connecting the drive round the South Bay with 
the Royal Albert Drive around the crescent formed 
by the North Bay. They are separated by a pro- 
montory which quickly rises from the level of the 
town and terminates on a rugged headland rising 
almost perpendicularly from the sea shore to a 
height of 300 ft. above the sea, and surmounted by 
the old castle yard. This promontory is of sand- 
stone, and the constant wash of the surf from the 
German Ocean, with the assistance of frequent 
storms, is crumbling it away at the rate of about 1 ft. 
per thirteen years or so, while great masses fall 
away during storms of great severity. The 
natural duty of the town is, therefore, to protect 
this headland, and, indeed, their device is to 
continue the magnificent Royal Albert Drive round 
the headland, and thence on past the harbour, with 
its wharves and piers, and its old-time boat-build- 
ing yards, joining on to the existing drive in the 
South Bay. It would cost a considerable sum to 
thoroughly protect the headland and lay out the 
drive there, and this expenditure would be slightly 
augmented by the necessity of buying up the yards 





which block the way at the harbour, but there can 
be no question that the scheme, if carried out, 
would add appreciably to the attractions of the 
town. An opposition scheme, long discussed and 
now brought before Parliament, is to bore atunne 
through the sandstone and lime of the promontory 
on which the town is partly built, so as to connect 
at the points of closest contiguity the drives in the 
two bays. This tunnel would be 2 furlongs 5 
chains long, and as the houses are about 120 ft. 
above the level, rising on either side at a steep 
grade, little difficulty would be experienced in 
the construction. The scheme, however, lacks 
all the attraction of the drive round the headland. 
The Wallasey Local Board propose embankments 
totalling in length 1900 ft. along the foreshore of 
the Irish Sea at that town, and Great Meolse in 
Chester. The Mersey Dock Board promote a Bill 
also on this subject, but they are concerned with 
the financial and administration arrangements. 
The Poole Corporation intend to construct groynes 
for the protection of the harbour, while Seaford 
wish to have a promenade pier 200 yards long, and 
an embankment, with all the attractions of saloons, 
&c. Great Yarmouth, too, intend to project from 
the esplanade a pier 500 yards long, Littlehampton 
wish a promenade pier 850 ft. long, while at Ryde 
the corporation intend to acquire, with leave of 
Parliament, the pier built there, to extend the fore- 
shore embankment for a distance of 240 ft., and to 
commute the charges on the railway companies for 
an annualsum. ‘Tacked on to the Bill to authorise 
these proposals are many miscellaneous schemes— 
from the acquiring of a public park to regulating the 
music of the German instrumentalist, and the move- 
ments of the equally ubiquitous and merciless 
cyclist. At Bangor, Carnarvonshire, it is proposed 
by the corporation to run out a pier over the bed 
and foreshore of the Menai Strait in a north-easterly 
direction.from opposite the Garth Gardens. The 
approach will be 100 ft. long, and the pier itself 
1550 ft. It is also intended to acquire the Garth 
Ferry across the straits, and to enlarge and im- 
prove the jetty. At Abergele, in Denbighshire, a 
pier is to be constructed, starting close to the rail- 
way, and stretching seawards in a north-easterly 
direction for 300 yards. 

Several corporation schemes involving engineer- 
ing works are included. Powers are sought by the 
London County Council to acquire the existing 
markets—Covent Garden, Smithfield, &c.—and to 
construct new markets ; to purchase compulsorily 
Lincoln’s Inn-fields ; to purchase some land of the 
City Corporation on the Embankment for the use 
of the Metropolitan Fire Brigade ; to extend the 
time for the completion of the Blackwall Tunnel ; 
to prevent the introduction into sewers of various 
matters prejudicial to health, and causing injury to 
the sewers; to make provisions for imposing 
penalties on persons who sweep, rake, or place soil, 
rubbish, mud, or other refuse into or on sewers and 
gratings ; and to confer further powers respecting 
the protection of gratingsand gulleys communicating 
with drains or sewers; to confer on the Council 
further powers for dealing with the conveyance of 
explosives on ferries. The Manchester and Liver- 
pool Corporations have also Bills for street improve- 
ments, &c. The Bury Corporation have a very 
extensive scheme of sewerage in hand, the main 
sewers extending for 11,940 yards, or six miles. 
By far the greatest quantity of the sewage is to be 
deposited on land adjoining the town and the 
River Irwell, and extending to 23 acres, and which 
already belongs to the corporation. A small 
branch of the sewers near to the River Roach 
will discharge into that stream. Other powers 
are included in the Bill—for dealing with the 
registration of plumbers, public parks, and addi- 
tional aqueducts in connection with water supply. 
Nottingham Corporation wishes the city made into 
one parish for all but ecclesiastical purposes, and 
at the same time desires more latitude in reference 
to loans. Another scheme which may be referred 
to here is the South Staffordshire mines drainage, 
on which subject several Acts have been passed, 
constituting commissioners, board, &c. The com- 
missioners carry out drainage by moneys borrowed 
on the security of mortgages of the Tipton revenue 
and property, and the securing of the repayment 
of such moneys is by a collateral contingent charge 
on the fee simple and heritance of the ungotten 
minerals and plant of the Tipton district which is 
to be drained. For this purpose it is now pro- 
posed to constitute a board of assessment to assess 
and exact forcibly at law, and this board is to be 
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elected by the commissioners or mortgagees. A 
scheme is also proposed for the purification of the 
River Brent and its tributaries. The only other 
work which need be referred to is the construction 
of a bridge over the River Conway at Talycafn, in 
Denbighshire, to supersede a ferry which gives 
communication between several parishes with un- 
pronounceable names and the London and North- 
Western Railway station close to the river. 





THE WEATHER OF NOVEMBER, 1893. 

‘¢ Or all the months of the year,” says Christopher 
North, ‘‘ November in our climate, whether in 
town or country, bears the worst character. It is 
almost universally thought to be a sour, sultry, 
sullen, savage, dim, dull, dark, disconsolate 
month.” It is the parting with autumn and 
‘* bringing up winter to fulfil the year.” 

‘*Now frosts and shortening days portend 
The aged year is near its end.” 

‘* November chill blaws loud with angry sough;” 
but the month is not wholly given up to chills, some 
genial sunny weather may occur. Its scanty sun- 
shine is soft, for the air isalways misty, or approxi- 
mating to that condition, so that blue sky is in- 
clined togrey. ‘‘The vapours wreathe their burden 
to the ground.” Sunny days, by their rarity and 
unexpectedness, are worth much more than sun- 
shine in summer to the generality of people. ‘‘The 
pale descending year, yet pleasing still.” At this 
time of the year it is to be expected that beautiful 
mild days must fade away into frosty evenings. In 
fair weather the morning air is sharp, but the hoar 
frost vanishes under the sunshine. 

‘* The lengthen’d night elapsed, the morning shines 

Serene, in all her dewy beauty bright, 

Unfolding fair the last autumnal day ; 

And now the mounting sun dispels the fogs ; 

The rigid hoar frost melts before his beam ; 

And hung on every spray, on every blade 

Of grass, the myriad dewdrops twinkle round.” 
These are some characteristics of November, but it 
is always more or less wrathful with tempests, and 
frequently obnoxious with fogs, though it is not 
worse than some other months in this respect. 

November, 1893, was fairly typical, slightly 
milder, less wet, and brighter than the normal 
conditions ; but the sudden changes of tempera- 
ture and cold penetrating winds have been most 
unfavourable for the weak and ailing. The mean 
pressure and temperature of the atmosphere at 
extreme positions of the British Islands, to which 
the Isle of Man is central, were as follows : 





| Mean 














p Mean Difference | | Difference 

Positions. Pressure. | from an = | from Normal. 
| in in. | deg. | deg. 

North ..| 29.90 above 0.13 41 | below 1 
South --| 30.03 “o .09 48 above 1 
West oof S08 » «= 28 | 46 | » 1 
East ..| 29,98 > oo & | nil 
Central ..| 30.02 eS 46 above 2 


The distribution of rain in frequency and quan- 
tity may be roughly inferred from the following 
results : 

















l 
Places. Rainy Days. | Amount. an. 
| | in. | in. 
Sumburgh . me 23 | 5.27 more 1.11 
Scilly .. da eel 13 1.34 less 2.38 
Valentia “a sel 17 | 1.90 oo» 3 
Yarmouth ....| 23 3.05 | 45 0.01 


The daily general directions of the winds over 
these islands give a resultant from N.W. by N., 
which is more northerly than the normal resultant, 
W. by N. Atmospherical pressure was greater in 
the west and south than in the north and east, con- 
formably with the resultant wind. Rainfall ex- 
ceeded the average in the north, just attained it in 
the east, and was notably deficient in the west 
and south. Only in the north was the tem- 
perature less than the normal. The highest 
temperature, 63 deg., was reported at Lough- 
borough on the 3rd; the lowest, 19 deg., at the 
same place on the 5th. The mean temperature at 
8 a.m., Greenwich time, for the entire area of the 
United Kingdom, at sea level, was 48 deg. on the 
3rd, 39.5 deg. on the 8th, 45.5 deg. on the 11th, 
42 deg. on the 13th, 47 deg. on the 17th, 37.5 deg. 
on the 19th, 42 deg. on the 22nd, 38 deg. on the 23rd, 
47 deg. on the 25th, 42 deg. on the 27th, 50 deg. 
on the 28th, 43.5 deg. on the 30th. Thus not 











only was temperature very variable, but the month 
ended warmer than it began, notwithstanding the 
sun’s progress southward. At 8 a.m. on the Ist, 
while the temperature at Valentia was 54 deg., at 
Dungeness it was only 32 deg.; on the 2nd, Jersey 
58 deg., Wick 36 deg.; on the 5th, Scilly 54 deg., 
Loughborough 22 deg., Parsonstown 25 deg.; on 
the 6th, Jersey 57 deg., Parsonstown 27 deg.; on 
the 7th, Jersey 46 deg., Parsonstown 24 deg.; on 
the 27th, Belmullet 49 deg., London 28deg. At- 
mospherical pressure was least on the 17th, 28.6 in.; 
greatest on the 2lst, 30.65 in. Aurora was seen 
in north Scotland on the Ist. The north-easterly 
wind, which almost_constantly prevailed from the 
4th to 16th, was exceptionally dry and keen on the 
9th. The mildest days, the 3rd, 25th, 28th, and 
29th, had the wind from W.S.W., fresh to strong. 
On the 17th, 1.5 in. of rain was measured at 
Stornoway, 1.22 in. at Aberdeen; on the 18th, 
1.75 in. at Sumburgh Head; on the 29th, 
1.12 in. at Stornoway. Snow fell on several 
days in various parts, but not to an inconvenient 
amount. Fog seldom occurred. The weather 
notations indicate fine days to have varied between 
six in the west and one in the north; overcast 
days between 25 in the north and 12 in the central 
district. 

The weather was trying and unhealthy, alter- 
nately aridly cold and moistly warm. The snow 
was a surprise on the 17th and 18th, with the 
heavy rain, driving sleet, and bitterly cold north 
wind of the disastrous tempest. The morning of 
the 18th showed a thick layer of snow on the 
ground, crisply frozen in places, but it all disap- 
peared the next day. This cyclonicstorm made its 
appearance at 6 p.M., 16th, off Cape Clear, baro- 
meter 28.8; at 8 a.m., 17th, its centre, 28.6, was 
at Edinburgh ; at 6 p.m., 28.6, off Nairn ; at 8 a.m., 
18th, 29.0, off the coast of Durham ; at 6 p.m., 29.1, 
at Brussels. 


‘* With ships the sea was sprinkled far and wide ;” 


hence the maritime losses and casualties were enor- 
mous, and about 350 lives were lost near our 
shores, whilst the Continent suffered also. The 
violence, frequency, and duration of the squalls 
formed a peculiar feature of this tempest. The air 
was dark with snow, an Arctic blast driving it 
wildly, ‘‘the wind and snow in angry conflict,” 
‘*the sky and air vexed and dim.” The greatest 
pressure of wind registered at the Greenwich Ob- 
servatory during this tempest was 19 lb. on the 
square foot, and the greatest velocity has been 
stated at about 100 miles an hour at London, Kew, 
and Oxford. 

During the five weeks ending December 2, the 
duration of bright sunshine, estimated in percent- 
age of its possible amount, was for the United 
Kingdom 25, north Ireland 32, south-west England 
31, south Ireland and West Scotland 29, east 
England 27, south England and the Channel Isles 
26, north-east England 25, central England 24, 
north-west England 22, east Scotland 21, north 
Scotland 12. 





THE SMITHFIELD OLUB SHOW. 

Tue Smithfield Club has an unusually large and 
successful show of animals at the Agricultural Hall 
this year, and the display of engines and imple- 
ments is on an equally important scale. This 
winter gathering of buyers and sellers of imple- 
ments comes very opportunely to break the long 
interval between the agricultural shows of one year 
and those of the next, and to enable farmers who 
have not been able to come to a decision as to the 
relative merits of different appliances, to take one 
more look at them before giving their orders. 
The novelties, such as they are, are displayed 
in the summer, and their merits explained and 
extolled ; at this time commercial considerations 
prevail, and makers’ efforts are directed solely to 
filling their order books. From what we heard at 
the Show, this end is being attained in a satisfactory 
manner ; at least none of those we consulted 
grumbled seriously at the state of business, and 
many spoke quite hopefully. The condition of 
trade, however, does not come within the legitimate 
sphere of this article, which is concerned with the 
progress of engineering science as demonstrated by 
the annual gathering at the Smithfield Club, and as 
this progress is exceedingly small, the article may 
be correspondingly brief. 

Oil engines are shown by Messrs. Weyman and 
Hitchcock, Limited, of Guildford; by Messrs, 





R. Hornsby and Sons, Limited, Grantham ; by 


' Messrs. Robey and Co., Lincoln ; by the Britannia 
|Company, Colchester, and by the Campbell Gas 
| Engine Company, Halifax. The most interesting 
jfeature is the determined attempt that is being 
|made by the first two firms to popularise the 
portable oil engine. Messrs. Hornsby have had 
one at work some months in their district, as a 
travelling threshing engine, and have done a large 
amount of work with it. It meets with great ap 
preciation from the farmers, since the labour of 
fetching water is practically abolished. Messrs. 
Weyman’s engine bears a card stating that it 
received the ‘‘ highest award at Chicago.” In 
steam engines Messrs. Marshall, Son, and 
Co., Limited, of Gainsborough, show, for the 
first time in the Agricultural Hall, the type 
of engine which we illustrate on the next page. 
The cylinder is 10 in. in diameter by 24 in. stroke. 
Steam is admitted by double beat valves contained 
in a casing on the top of the cylinder. These valves 
are actuated by Proell’s two-valve releasing gear, 
and the speed is controlled by a Proell governor, 
placed as shown in our engraving. This governor is 
fitted with an arrangement by means of which the 
speed of the engine can be varied about 10 per 
cent. The exhaust valves are of the Corliss type, 
and situated underneath the cylinder. These 
valves are worked by a separate eccentric, so that 
the compression can be nicely adjusted without in 
any way interfering with the performance of the 
steam admission valves. The bedplate is of the 
trunk type, with planed cross-head guides. The 
crankshaft pedestal has four brasses, two being 
adjustable horizontally. The crankshaft is of steel, 
fitted with a cast-iron disc and steel crankpin. 
This latter is viled by a central crankpin lubri- 
cator fed from a drop sight feed lubricator 
attached to the handrail pillar. The flywheel is 
massive, and the interior of the rim is fitted with a 
toothed ring of gear, and a neat barring ratchet and 
lever is provided, by means of which the engine 
can be barred round when required. This engine 
is designed to run at a piston speed of 500 ft. per 
minute. Messrs. Marshall are making these 
engines in sizes up to 22 in. in diameter in the 
single-cylinder engines, and to 18 in. and 32 in. in 
diameter by 36 in. stroke in the coupled and 
tandem compound engines, both condensing and 
high-pressure. 

Messrs. Ruston, Procter, and Co., Limited, of 
Lincoln, show a new pattern 6 horse-power traction 
engine, which exhibits the chief features of their 
practice. The brackets for carrying the bearings 
and other parts are securely riveted to the boiler, 
and then planed on the upper surfaces to render 
the connection both easy and accurate. Messrs. 
Ransomes, Sims, and Jefferies, Limited, Ipswich, 
have a large display, in which is a well-designed 
vertical boiler, having a large amount of heating 
surface. The gases rise up curved tubes which 
deliver into a smokebox at the side; they then 
pass across the boiler by a second set of tubes, and 
find their way into the uptake. 

Messrs. John Fowler and Co., Limited, Leeds, 
make a good show, including a traction engine 
fitted with the springs on the principle described 
by us in connection with the Chester Show.* 

The Royal Agricultural Society’s trials of sheaf 
binders this autumn have attracted attention to this 
class of machine, and several makers show modified 
designs. Messrs. Hornsby, who won the first prize 
at the trials, call special attention to their new 
sheaf separator. This consists of dependent rock- 
ing arms, which, at the moment that the binding 
arm comes forward, move in the opposite direction, 
meet the loose corn, and hold it back till the sheaf 
is tied and discharged. The judges spoke in terms 
of high commendation of this device. The machine 
shown was arranged to be used either with an open 
back or a closed back, the back being capable of 
being quickly removed when the length of the crop 
renders its absence desirable, 

Messrs. Samuelson and Co., Limited, of Banbury, 
have partly remodelled their sheaf-binding reaper, 
with the view of rendering it more simple and 
efficient. An automatic tightening appliance has 
been added to the driving chain, and the knotter, 
which is on the Appleby principle, has been recon- 
structed. At the adjoining stand Messrs. Harrison, 
McGregor, and Co., Limited, of Leigh, Lancashire, 
show a sheaf binder in which the principal new 
feature is a balanced reel. The balancing is effected 
by a spring contained within the hollow framing, 








* See ENGINEERING, vol. lv., page 866, 
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ENGINE WITH PROELL VALVE GEAR AT THE SMITHFIELD SHOW. 


CONSTRUCTED BY MESSRS. MARSHALL, SONS, AND CO., LIMITED, ENGINEERS, GAINSBOROUGH. 
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and is so efficient that the attendant can raise and 
lower the reel almost without effort. 

Messrs. Ransomes, Sims, and Jefferies, Limited, 
show a new variety of their ‘‘ one-way chilled 
plough.” ‘This is a balance plough provided with 
share and breast at each end. It can be tipped in 
a moment without disconnecting the horses, and 
will plough a field completely without leaving the 
odd places usually required for turning the plough 
at each end of its traverse. Messrs. Watson and 
Haig, of Andover, Hants, also show a modified 
plough, in which the head can be raised and lowered 
by means of a plate having an inclined slot work- 
ing overa stud inthe head. By moving this plate, 
by the aid of a rod within reach of the ploughman, 
the depth of ploughing can be instantly altered. 

It only remains to add that the hall contains a 
magnificent display of agricultural machinery, and 
that for beauty of design, quality of material, and 
accuracy of workmanship, it has never been sur- 
passed on any previous occasion. We have only 
to recall the names of Messrs. Aveling and Porter, 
Messrs. Chas. Burrell and Sons, Messrs. John 
Fowler and Co., Messrs. J. and F. Howard, 
Messrs. J. and H. McLaren, Messrs. E. R. and 
F. Turner, in addition to those we have already 
mentioned, and to many others, to show that it 
contains many specimens of the engineering skill 
which has won for English agricultural machinery 
the foremost place in the world, 





JOHN TYNDALL, D.C.L., LL.D., F.R.S. 

For some months the articles in this journal on 
the Royal Institution have been mainly summaries 
of the scientific work of the distinguished man who 
has just passed away. 

For many years Dr. Tyndall had suffered from 
sleeplessness, complicated latterly with dyspepsia 
and rheumatism. In his early days at the Royal In- 
stitution he continually complained of being unable 
to sleep. In 1857 Faraday recommended him to dis- 
tract his mind from philosophy by books or games 
which required little or no thought, but yet could 
command the attention. On one occasion he carried 
him off from the laboratory to his own room, and 
after tea, with Mrs. Faraday and her niece, engaged 
De. Tyndall at bagatelle for an hour or two ; a game 
of which Mr. Faraday was himself very fond. The 
next morning Tyndall wrote, ‘‘ I slept six hours last 
night —vive la bagatelle!”” Later on Dr. Tyndall over- 
came his enemy by prolonged active exertion. Hence 
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his Alpine mountaineering and love of exercise in 
fresh air. Of late his bodily strength had gradually 
failed him, though otherwise his health appeared 
fairly good, but early on Monday morning last he 
fell into a comatose state ; about midday he revived 
sufficiently for a few moments to be able to recog- 
nise those about his bedside, but soon became again 
insensible, and passed away peacefully without re- 
gaining consciousness at 6.30 P.M. 

The early part of Dr. Tyndall’s life has been so 
recently given in these columns that it will not be 
needful here to do more than give the more pro- 
minent facts. He was born, on August 21, 1820, 
of poor but reputable parents at Leighlin Bridge, 
Carlow, Ireland. He was educated by his father, 
a true-blue Presbyterian, and a bitter opponent of 
the Roman Catholic priesthood. 

Tyndall’s bent was early towards philosophic 
studies ; as a lad he could figure in his mind’s eye 
a complicated geometrical problem, and work it 
through without the aid of pen and paper. After 
leaving school, his first work was on the Ordnance 
Survey of Ireland; afterwards he was employed 
in laying out some of the English railways. Next 
we find him engaged as a teacher at Queenwood 
College, Hampshire. From thence he, with Mr. 
Frankland, one of his colleagues at Queenwood, 
went to the University of Marburg, and worked in 
the laboratories of Bunsen, Gerling, and Knoblauch. 
In 1851 Tyndall was at Berlin, engaged with Magnus 
on those researches on magne-crystallic action 
which formed also his opening work at the Royal 
Institution, where he was elected Professor of 
Natural Philosophy in 1853. 

Slaty cleavage, an important investigation, in 
which he demonstrated that in all plastic substances 
cleavage planes are formed at right angles to the 
direction of pressure, led to his papers on glaciers. 
He made frequent visits to Switzerland in 1856 
and subsequent years, and finally built a beautiful 
chalet on the Bel Alp, overlooking the Aletsch 
glacier, to which he repaired every summer. 

His scientific work is marked by extreme thorough- 
ness. He would not leave a subject till he had so 
thoroughly exposed every detail of the work in 
hand as to leave literally nothing for the man who 
came after him. In fact, his original researches 
would have become almost wearisome to his audi- 
ences had they not been relieved by the introduc- 
tion of bright experiments and digressions into 
other matters. 

Tyndall, Huxley, and Darwin were the three 











scientific men who most loudly asserted the theory 
of evolution. In 1874 Dr. Tyndall was president of 
the British Association, and delivered the exposi- 
tion of the Darwinian theory which has since become 
famous as the ‘‘ Belfast Address.”” At this day it 
is difticult to realise the heartburnings and bitter 
controversy to which this speech gave rise. Perhaps 
it was the manner and mode of putting the subject 
forward which created opposition, rather than the 
matter of the address itself. To the charge of 
a a ‘‘material atheist,” Dr. Tyndall replied 
thus : 

‘‘In connection with the charge of atheism, I 
would make one remark. Christian men are proved 
by their writings to have their hours of weakness 
and of doubt, as well as their hours of strength and 
of conviction, and men like myself share, in their 
own way, these variations of mood and tense. 
Were the religious views of many of my assailants 
the only alternative ones, I do not know how 
strong the doctrine [which he was charged with 
holding] of ‘material atheism’ upon my allegiance 
might be. But, as it is, I have noticed, during 
years of self-observation, that it is not in hours of 
clearness and vigour that this doctrine commends 
itself to my mind ; that in the presence of stronger 
and healthier thought it ever dissolves and dis- 
appears, as offering no solution of the mystery in 
which we dwell, and of which we form a part.” 

Probably Dr. Tyndall’s early beliefs were not so 
much shaken as he and the world thought they 
were. Dr. Tyndall was married at Westminster 
Abbey, and it is within the knowledge of the 
writer that he studied the marriage service before- 
hand ; and it was remarked by persons who were 
present that Dr. Tyndall emphatically repeated the 
whole of the responses. Knowing, as he does, the 
character of the man, the writer can vouch for it 
that he would not have repeated those words unless 
he, at the time, at all events, assented to them. 
Furthermore, the writer has been informed on 
credible authority that Dr. Tyndall was sponsor for 
several of the children of one of his intimate friends. 

Tyndall had an infinite capacity for taking 
trouble. A lecture to last one hour would occupy 
himself and two assistants weeks in thinking out 
and rehearsing. The mere putting the apparatus 
on the lecture table, and performing each experiment 
in sitd (this was always done, no matter how easy 
to perform the experiment might be), generally 
engaged the Professor from 5 o’clock in the after- 
noon before the lecture day till 11 P.m., or even 
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past midnight, and again from 9 a.m. till within a 
short time before the audience assembled. Hence 
the simple experiments seldom failed ; his important 
ones, we may say, never. Showy or brilliant demon- 
strations he cared very little for. Will the experi- 
ment elucidate the theory? was his first question. 
Can it be seen? was his second. Will it be under- 
stood? was the third. His audience was always in his 
confidence ; it was never taken by surprise by some 
unlooked-for dénouement. Yet with all this care 
and foresight he ever dreaded his entry into the 
lecture-room. He once told the writer, with his 
foot on the entrance step, ‘‘I never go through 
that door but in fear and trembling.” This feeling 
lasted but a few seconds ; a few hesitating words led 
the way to his first demonstration, and after that 
he treated his hearers as if they were his helpers, 
looking for and getting their sympathy without a 
thought of criticism. 

It was not that the matter was always new ; the 
text-books of the time, wherein students could find 
the main scientific truths, were fairly up to date, 
but Dr. Tyndall’s experiments had the twofold 
charm of novelty and of being presented in logical 
sequence. People who seldom or never reasoned 
found themselves caught in a train of inductive 
experiment, eagerly looking for the logical result, 
and oftentimes, to their great delight, predicting 
the conclusion before the lecturer had reached it. 
When this was the case Dr. Tyndall was at his 
happiest, and his audience, as enthusiastic as him- 
self, would hail with rapturous applause the 
movement of a spot of light or the dancing of a 
straw, because they alike felt that by these move- 
ments some hitherto mysterious working of one of 
the forces of nature was shown and could be 
understood. 

The estimation in which Dr. Tyndall’s talent as 
a lecturer was held can hardly be better emphasised 
than by the following quotation from a resolution 


passed at a meeting of the members of the Royal |p 


Institution, March 3, 1873, on his return from the 
United States : 


‘* Resolved, That the warmest congratulations of the 
members of the Royal Institution be offered to their 
Professor of Natural Philosophy upon his arrival in Eng- 
land from the United States of America, in which, upon 
the invitation of the most eminent scientific men of 
America, he has recently been delivering a series of 
lectures unexampled for the interest they created in that 
country, and the large and distinguished audiences who 
have been attracted to them. 

‘* The members of the Royal Institution rejoice that the 
people of America have shared in the advantages of Pro- 
fessor Tyndall’s teaching and illustrations of those sciences 
which have been so greatly advanced by the labours of his 
an 5 and by his own, in the laboratories of the 

yal Institution. 

“They receive and welcome him, on his return to what 
they are proud to be able to designate as his own scientific 
home, with satisfaction and delight, and wish him long- 
continued health and prosperity.” 


Most of Dr. Tyndall’s lectures he afterwards 
expanded or condensed into books, many of which 
form text-books of the subjects treated —for 
example, ‘‘ Sound,” ‘‘ Heat as a Mode of Motion,” 
‘*Light,” ‘*Notes on Electricity.” His ‘‘ Frag- 
ments of Science” have high literary as well as 
scientific merit. 

His researches on radiant heat had the foremost 
place in his heart. These were embodied in the 
two theories he held in highest estimation—the 
wave theory of Young, and the mechanical theory 
of heat of Joule. With these two theories he 
believed man to be able, given time and opportu- 
nity, to fathom the universe and make clear to the 
understanding the working of the forces of nature 
in its remotest parts. 

Beginning with ‘‘Sound,” he popularised the 
wave theory, leading the minds of his hearers from 
the perception of material visible waves to the no 
less acute perception of the vibrations making 
themselves known as heat, light, and electricity. 

Joule’s mechanical theory of heat, which might 
have remained for years as the philosophic pet 
of a few profound thinkers, he so demonstrated 
by experiment and expatiated on by inference 
and example, that he has made it the common 
possession of the schoolboy at his desk, and the 
mechanic at his bench. The gain to mechanical 
science must have been immense. 

Time would fail to go over the whole of Tyndall’s 
work; it will be found at some length in back 
numbers of ENGINEERING, and in articles on the 
Royal Institution yet to come. They comprise 
papers on ‘‘ Radiation,” ‘“‘Sound,” “‘ Light,” ‘‘ Fog,” 
**Dust and Disease,” ‘‘Germ Theory,” ‘‘ Floating 





Matters of the Air in relation to Putrefaction and 
Infection,” &c. 

The general acceptance of the germ theory of 
disease, and the virtual triumph of the antiseptic 
system of surgery, in this country is due to the 
masterly manner in which Mr. Tyndall brought 
the views of Pasteur and his fellow-labourers 
before the public. 

Professor Tyndall was married on February 29, 
1876, in Westminster Abbey, to Louisa Char- 
lotte, daughter of Lord Claud Hamilton. At the 
annual meeting of the members of the Royal In- 
stitution on May 1 following, a silver salver, 
together with the sum of three hundred guineas, 
was presented to Dr. Tyndall by the chairman. 

Dr. Tyndall’s gifts from time to time to the Fund 
for the Promotion of Scientific Research amounted 
in the aggregate to 140). In addition to this, he 
liberally contributed to the cost of his own re- 
searches, and presented to the Institution the 
splendid and extensive apparatus employed by him 
in his lectures on light in America. 

The profits of the American lectures were appro- 
priated by Dr. Tyndall to the establishment: of a 
fund to assist the scientific studies of young 
Americans in Europe. 

Tyndall was now at his best. He took part in the 
introduction of the electric light. He was gas ex- 
aminer to the Board of Trade, examiner in physics 
at South Kensington, scientific adviser to the 
Brethren of the Trinity House. But unhappily his 
powers soon began to fail. Thesleeplessness which 
he had so long and bravely combated, again re- 
turned, and this time was to be the victor. In vain 
he sought rest and quietude for his over-taxed 
brain. Switzerland and perfect repose seemed for 
a time to do him good, but as soon as he re- 
turned to the busy haunts of men, sleep 
forsook him. He found the directorship of the 
Royal Institution had become, instead of a 
leasure, a trouble to him. He was also much 
troubled by losing his assistant, Mr. John Cottrell, 
whose integrity, ability, and devotion to him he 
had frequently mentioned in his books and papers 
with warm commendation. 

His last lecture at the Royal Institution was 
delivered on January 22, 1886, on ‘* Thomas 
Young.” Shortly after this he was granted a 
year’s holiday by the managers. 

Before the year had expired, at the April meet- 
ing of the members of the Royal Institution, the 
managers reported that at their meeting on March 7 
the following letter from Dr. Tyndall was read : 

‘*Hind Head, Haslemere, 
**March 6, 1887. 

‘*My DEAR Sir FREDERICK BRAMWELL,—The year’s 
holiday so graciously and considerately granted me by 
the managers will come to an end next month, and it 
therefore behoves me to state, without further delay, for 
the information of the managers, how matters stand with 


me, 

‘A brief conversation with my friend Sir Frederick 
Pollock, and my own reflections thereupon, have con- 
vinced me that, instead of making a statement myself at 
the board meeting on Monday, it will be more expedient 
to embody what I have to say in a letter to you. 

‘* For more than a third of a century it has been my 
privilege to enjoy the unfailing sympathy and encourage- 
ment of the managers and members of the Royal Institu- 
tion. Ib is now my duty to return to their hands the 
trust which they first committed to me in the spring of 
1853. Ihave come to this resolution on account of the 
need I feel of thorough rest, and of freedom from engage- 
ments as to lecturing, the non-fulfilment of which would 
be detrimental to the Institution, and a cause of sore 
distress to myself. : p 

‘Worries connected with building, and other worries 
inimical to quietude of brain, have for the last few years 
troubled me much. These are now, for the most part, 
things of the past, so that the freedom I seek will, I doubt 
not, soon restore me to good health. ; 

‘*T returned from Switzerland so refreshed and invigo- 
rated that I hoped to be able to cope successfully with 
all the duties then before me. I had assured myself of 
the friendly aid of Mr, Crookes, and had even arranged 
to go to Paris to purchase some instruments necessary for 
my contemplated work. To the end of the year my 
health continued strong. Then came a long-continued 
spell of withering easterly winds, which chilled me, dried 
me up, and brought on an attack of sleeplessness, intense 
while it lasted, but which, happily, has in great part dis- 
appeared with its cause. 

f my ultimate and complete recovery I entertain little 
doubt. Still it would be obviously unfair to the members, 
as it would be intolerable to myself, to allow the fortunes 
of our great Institution to depend in any degree upon such 
caprices of health. It is therefore my desire to make room 
for a successor whose years and vigour will place him 
beyond all changes and chances of this kind. 

** Of the feelings called forth by my separation from 
the Royal Institution, I have said nothing. But the 
managers will understand that my silence in this respect 
is due not to the absence of such feelings, but only to the 





conviction that on the present occasion the less said about 
them the better. 
‘* Believe me, most faithfully yours, 
“ JoHN TYNDALL.” 

Dr. Tyndall altogether declined to receive any 

pea or pecuniary testimonial in recognition of 

is services to the Royal Institution, intimating 
that in parting from his long connection with it he 
desired only to carry with him the friendly recollec- 
tion and goodwill of the members. 

The managers, therefore, determined that some 
marked ory ais of a permanent character should 
be given of the great value of Dr. Tyndall’s labours. 
They proposed to Dr. Tyndall that he should sit 
for his bust (in marble), to be placed in the Institu- 
tion, in perpetual memory of his relations with it. 
This desire was never carried out. But it was 
recommended by the managers, and unanimously 
agreed to by the members, that in order to honour 
the name of Dr. Tyndall in connection with the In- 
stitution, one of the courses of lectures delivered 
annually should be called the ‘‘ Tyndall Lectures.” 

On Monday, May 9, 1857, John Tyndall, Esy., 
D.C.L., LL.D., F.R.S., was elected Honorary Pro- 
fessor of Natural Philosophy. 

After his retirement Dr. Tyndall re-edited many 
of his works, and wrote papers for the Fortnightly 
Review, &c., which he published in 1892 as ‘‘ New 
Fragments of Science.” The most noteworthy are 
‘*Personal Recollections of Thomas Carlyle” (1890), 
‘About Common Water,” ‘‘ The Origin and Pre- 
vention of Phthisis,” and ‘‘ Life in the Alps.” 

He was impulsive, warm-hearted, warm tempered, 
generous to a fault, charitable in the widest and 
narrowest sense of the word (few knew of his gifts to 
the poor, and none their extent or number), a hater 
of untruthfulness or meanness of any kind. At times 
he was brusque and rough in manner, but if he 
thought feelings were hurt, a courtly charm diffused 
itself into his words and gestures which at once 
disarmed resentment. He was loved, and much 
loved, by all those who were brought into continued 
association with him. 





“THE FASTEST CRUISER IN THE 
WORLD.” 

Tue United States naval authorities have every 
reason to be proud of the results of the trials of the 
new commerce-destroyer Columbia, the details of 
which are now to hand; but as to whether the 
vessel has proved herself to be unrivalled in the 
world is doubtful. The vessel was taken over the 
Government measured distance in Cape May, off 
Boston, and was run once in a southerly and once 
in a northerly direction, the mean speed working 
out at 22.81 knots. Before entering into the 
details of the trial it may be interesting to describe 
some of the leading features of the vessel. She is 
of the protective deck type, the length being 412 ft., 
beam 58 ft. 2 in., and her displacement at 24 ft. 
draught is 7475 tons. She is, therefore, much 
longer than any of the cruisers in the British 
Navy, although in displacement many of our 
cruisers — notably those of the Edgar class — 
equal the Columbia. The protective deck varies 
in thickness from 4 in. to 24 in. But the 
most interesting feature of this vessel is her ma- 
chinery, and the fact that triple screws have been 
utilised. The triple screw seems to be growing in 
favour in the United States, and the president of 
Messrs. Cramp’s Shipbuilding Company, in speak- 
ing at the inaugural meeting of the American Naval 
Architects’ Institute the other day, gave it as his 
conviction that the maximum power which could 
be efficiently contributed through a single shaft 
was 12,000 indicated horse-power, and that, there- 
fore, when 24,000 indicated horse-power was re- 
quired, triple screws must be adopted. There are 
many instances of shafts contributing more than 
12,000 indicated horse-power in the case of At- 
lantic and other steamships, and it would probably 
be an interesting inquiry to ascertain if in their case 
the slip was greater than in vessels where Mr. 
Cramp’s ideal condition obtained. Certainly marine 
constructors in this country are not yet convinced 
that the triple-screw arrangement will give more 
efficient results than does the twin-screw arrange- 
ment. The point was incidentally considered at 
the Maritime Congress recently held in London,* 
when Professor Biles introduced the question in 
a paper on ‘‘ Ocean Steamships.” He said that 
as far as one can judge from the results of actual 
vessels, as compared with the results deduced from 








* See ENGINEERING, page 106 ante. 






' 
I 
: 
\ 
; 


a ee 











706 





ENGINEERING. 


[Dec. 8, 1893. 








model experiments, it would appear that no high- 
speed ocean passenger steamer with two screws has 
attained as high an efticiency as the best single 
screws. In the three-screw ships which have been 
tried—amongst the number are the French cruiser 
Dupuy de Lome, the German cruiser Kaiserin 
Augusta, and two Italian boats—no greater efli- 
ciency has been attained than with the twin screw. 
On the other hand, Dr. White, the Chief Con- 
structor at the Admiralty, although he spoke with 
characteristic caution, said that the question had 
been studied in the Government service, and com- 
paring the closest data, they had arrived at the 
conclusion that twin screws held their own with 
the single screw in the matter of efficiency. Thus 
do authorities differ ; and it seems quite probable, 
therefore, that with the triple screw greater efli- 
ciency may yet be got, but as yet there are no reli- 
able data. In this connection it is interesting to note 
that from the data to hand the slip of the screws 
of the Columbia at the speed given was 194 per 
cent. The screws of the Columbia differ in their 
arrangement from those adopted in several corre- 
sponding instances. The side screws are spread 
from forward to aft; that is to say, the shafts run 
at a slight angle to the centre longitudinal plane of 
the ship, giving room for the screws to work in solid 
water and avoid the friction of the hull. They are 
also placed as far forward of the centre screw as 
possible. The centre screw is placed lower down, 
and inclined downwards from forward to aft. 

The three sets of engines are of the ordinary 
inverted triple-compound type, two being placed 
side by side as in a twin-screw ship, while the 
centre-screw engine is in an after compartment. 
The cylinders are 42 in., 59 in., and 92 in. in dia- 
meter respectively, the stroke being 42 in. They 
are carried in front on cast-steel columns, braced 
fore and aft by stays, with the usual framing at 
back. The intermediate and low-pressure cylinders 
are steam-jacketed. All main valves are of the 
piston type, and the reversing gear is of the bar 
link type. The pistons are of cast steel and 
conical ; the connecting-rods are 7 ft. from centre 
of crosshead to centre of crankpin, and weigh, with 
brasses and caps, 6500 lb. each. Thecrankpins are 
17 in. in diameter and 21 in. long, while the shaft- 
ing is 16 in. in diameter, with a 6-in. core. The 
screw propellers are of bronze, the pitch being 
21 ft. Gin. The centre screw is 14 ft. in diameter, 
and the side screws 15 ft. It therefore follows that 
these blades project beyond the run of the ship, 
and must, therefore, be a constant source of danger 
with vessels passing at close quarters. This, in- 
deed, is one of the serious objections to the adop- 
tion of the twin screw in merchant vessels. There 
are eight double-ended boilers, with 64 furnaces. 
They have a diameter of 15 ft. 6 in., and a length 
of 18 ft. They areconstructed of 1}-in. shell plates 
—three to the length. They are worked under 
forced draught on the closed stokehold system, 
having a capacity of 20,000 cubic feet of air per 
minute. 

The trial took place on November 18, when the 
vessel ran once in each direction over the Navy 
measured distance of 43.97 nautical miles off 
Boston. At intervals of 7 or 8 miles along the 
route ships were moored as buoys, and naturally 
the speed between the buoys was taken. The time 
between each buoy is given on an adjoining Table, 
and it will be noted that between the seventh and 
eighth buoy-ships the speed reached 25 knots ; but 
Commodore Melville, Chief of the United States 
Naval Engineering Department, who designed the 
engines, is inclined to the belief that the buoy-ship 
must have drifted and shortened the distance, which 
would consequently affect the mean speed, not only 
for that period, but probably for the whole run. 
The revolutions of the engines over this short dis- 
tance did not show any appreciable difference from 
the mean. As indicated in the Table, the speed out 
was 22.92 knots, and home 22.7 knots, but if we 
assume that the vessel only ran becween the Dolphin 
and the Fortune both out and home, we find that the 
distance is 36.23 nautical miles, and that the time 
out was 1 hour 36 minutes 49 seconds, and home 
1 hour 37 minutes 32 seconds, so that the speed 
for the distance, which is apparently assumed 
as absolutely correct, was, on the outward run, 
22.46 knots, and on the homeward run 22.31 knots, 
the mean being 22.38 knots. But it is very pro- 
bable, looking at the figures, that the Fortune 
and Vesuvius station vessels moved towards each 
other, so that the distance in the one case would 
be shortened, while in the other it would probably 








be lengthened, which partly accounts for the reduced 
speed. But it is said that the boilers primed a 
little in the centre of the trials, so that 22? knots 
seems to be about a fair rate of speed. The mean 
steam pressure was 158 lb., the port engine made 
1364 revolutions, the starboard engine 134 revolu- 
tions, and the centre engine 132 revolutions per 
minute, and the power developed is given as 21,500 
indicated horse-power. 


Trial Run of U.S. Cruiser ** Columbia.” —The Run North. 











Distance in : 
Station Vessels, Nautical | —— Speed in 
* ime. Knots. 
Miles. 
m. 8 

Dolphin 0.00 
Irwana 2.37 6 18 22.65 
Kearsarge 6.66 18 4 22.11 
Leyden 6.66 17 18 23.10 
Fern .. 6.4 18 16 23.55 
Narkeeta P ee 6.4 17 16 22.22 
Fortune a* hp | 7.74 21 36 21.53 
eee eee ie 18 18 25.31 


Elapsed time, 1 hour 55 minutes 7 seconds to cover a distance of 
43.97 miles, giving an average of 22.92 knots for one-balf the 
course. 


The Run South. 

Vesuvius 0.00 

Fortune me ve 7.74 18 45 24.77 
Narkeeta .. ee int 7.74 22 0 21.11 
Fern .. ve ee ae 6.4 17 45 21.64 
Leyden 6.4 | 16 Il 23.77 
Kearsarge 6.66 | “2 ae 22.96 
Irwana 6.66 | “SEs” | 22.71 
Dolphin 53 2.357 oom A 22.70 


Elapsed time, 1 hour 56 minutes 17 seconds to cover a distance 
of 43.97 miles, giving an average of 22.7 knots. Run north, 22.92 
knots. Run south, 22.70 knots. Average for both runs, 22.81 
knots. 





As to whether she is unrivalled on the sea, it is 
a moot point. Speed trials are more or less 
illusory. The Columbia did all she was able, and 
that under the best conditions, so that there is room 
for doubt whether or not she could maintain the 
same speed at sea for any length of time. In the 
British Navy steam trials are directed towards 
ascertaining the power, and the vagaries of the log 
used afford surprising results when comparison is 
made with vessels of corresponding design develop- 
ing the same or greater power. The British cruiser 
Blenheim, which is 37 ft. shorter, but of 6 ft. 10in. 
greater beam, and displaces 9000 instead of 7475 
tons, developed on forced draught trial 21,400 indi- 
cated horse-power, the revolutions of the twin 
engines averaging 105.3. The Admiralty have 
deduced from progressive trials on the measured 
mile at Stokes Bay the relation between the re- 
volutions of the screw and the speed of the vessel, 
and on this basis it was found that the Blenheim 
was capable of maintaining 23 knots, assum- 
ing that the slip of the screw was the same 
as in the natural draught trials. The exact 
data were given in a letter by Dr. White, pub- 
lished in a recent volume of ENGINEERING (vol. lv., 
page 285). It seems, therefore, that the Blenheim 
might prove a very capable competitor against the 
Columbia, notwithstanding her greater displace- 
ment due to heavier protective deck—6 in. thick 
tapering to 3 in., and to her installation of guns. 
The comparison is as follows: Blenheim, two 22- 
ton breechloaders, ten 6-in. quick-firing, sixteen 
3-pounder quick-firing, and seven machine guns, 
besides six torpedo-launching tubes. Columbia, 
one 8-in. breechloader, two 6-in., eight 4-in., 
twelve 6-pounder, and eight 1-pounder quick- 
firing guns, and four machine guns, besides 
five torpedo-launching tubes. As to coal endur- 
ance, the Blenheim carries 1500 tons and the 
Columbia 750 tons, although it’ is said 2000 tons 
may be stored. The 1500 tons is equal to a radius 
of 15,000 nautical miles at 10 knots speed. The 
cost of the Blenheim was 425,591/., and of the 
Columbia 545,0001., towhich must be added 70,0001. 
as bonus for excess of speed. 





NOTES. 
Tue Mancuester Sure Cana. 

THE first passage of the Manchester Ship Canal 
from end to sad wah accomplished yesterday, the 
directors of the company having gone over the 
canal in the ferry steamer Snowdrop, a boat over 
40 ft. beam. They arrived from Liverpool at the 
Pomona Dock, Manchester, at 3 P.m., after an in- 
spection of all the lock gates, swing bridges, and 
the Barton aqueduct. The hydraulic machinery 
worked admirably in every case, and no difficulty 
in navigation was encountered at any point of the 
canal. We heartily congratulate Mr. Leader 








Williams upon the successful completion of his long 
and arduous work. 
Tue Divine Dress. 

It is well known that prior to Mr. Siebe—who, in 
1829, was the first to introduce a really practical 
diving dress, with provision for the supply of fresh 
air—inventors had been at work upon the subject as 
far back as the beginning of the eighteenth century. 
But it now appears that the idea is very much older 
than that, and goes back to the fifteenth century. M. 
Bertholet, in pursuing his researches in the history 
of explosives, has brought to light an ancient manu- 
script, by an anonymous author, in the Royal 
library at Munich, to which he assigns a date of 
about 1430, and which contains a number of coloured 
figures relating principally to artillery and war 
material. M. Bertholet has reproduced a selection 
of these drawings in Annales de Chimie et de 
Physique, and among them three relating to a 
diving dress. There is no description, but the 
first and second drawings show the dress and the 
boots, while the third represents the diver fully 
equipped at the bottom of the water. The dress 
(of leather?) is provided with glass eye-pieces, and 
with a respiratory tube leading above the surface of 
the water, where it hastwo orifices, but no means is 
shown for supplying a current of air. M. Bertholet 
considers that the figures of the manuscript are too 
precise to be considered mere projects, and con- 
tends that they represent machines actually made. 


A ProsecteD Wortp’s Exuisition at BERLIN. 

The rapidly growing capital of the German 
Empire has for several years been anxious to join 
in the race between the other great cities of the 
world for a Great Exhibition, more especially after 
the success which attended the last Paris Exhibi- 
tion in 1889, and of what Germany is capable in this 
direction was proved at the recent Columbian Expo- 
sition at Chicago. In the year 1879 there was 
held at Berlin a local industrial exhibition, which 
was fairly representative, and gave satisfactory 
economical results. The committee of that exhibi- 
tion, which somehow is still in existence, proposed 
to again hold a local exhibition—on a much larger 
scale, of course—and offered the surplus from the 
previous exhibition towards a new one. There 
seemed, however, to be a feeling for a large 
national German exhibition in preference to a 
merely local one. The German societies for the 
promotion of art industry are very much in favour 
of the latter plan, and have formed a union for the 
purpose of bringing about a large collective exhi- 
bition, and it has even been suggested that a large 
special building should be erected. That part of 
the plan which comprises the special Berlin exhibi- 
tion also meets with considerable support, and over 
2500 entries have already been received, so that the 
figures of 1879 have already been considerably 
exceeded. The financial aspect of the affair is also 
promising, for the guarantee fund has now reached 
a sum of 3,000,000 marks, or 150,000/., and it is 
thought that the exhibition can now be realised 
without any State aid. 


WesTERN Union TELEGRAPH COMPANY, 

The business of this great undertaking continues 
to exhibit a steady expansion. In 1892-3the num- 
ber of miles of poles and cables owned by the com- 
pany was 189,936, as compared with 189,576 miles 
in 1891-2 and 187,191 miles in 1890-1. The number 
of miles of wire owned by the company in 1892-3 
was 769,201, as compared with 739,105 miles in 
1891-2 and 715,591 miles in 1890-1. The number 
of offices owned by the company in 1892-3 was 
21,078, as compared with 20,700 in 1891-2 and 
20,098 in 1890-1. The number of messages for- 
warded by the company in 1892-3 was 66,591,858, 
as compared with 62,687,298 in 1891-2 and 
59,148,343 in 1890-1. The revenue acquired in 
1892-3 was 24,978,443 dols., as compared with 
23,706,404 dols. in 1891-2 and 23,034,326 dols. in 
1890-1. The net profit realised in 1892-3 was 
7,496,037 dols., as compared with 7,398,545 dols. in 
1891-2 and 6,505,587 dols. in 1890-1. In 1869-70 the 
company owned 54,109 miles of poles and cables, 
112,191 miles of wire, and 3972 offices, while it for- 
warded 9,157,646 messages, earned 7,138,737 dols., 
and realised a net profit of 2,227,965 dols. It will be 
seen that while the business of the company has 
enormously increased since 1879-80, the net profits 
have not expanded in anything like an equal ratio. 
Thus considerably more than twice as many tele- 
grams were forwarded in 1892-3 as were de- 
spatched in 1879-80, while the revenue acquired in 





1892-3 was nearly twice as large as compared with 
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1879-80. The advance in the net profit was, how- 
ever, only from 5,833,937 dols. in 1879-80 to 
7,496,037 dols. in 1892-3. In other words, while 
nearly half the revenue acquired in 1879-80 was 
profit, the corresponding proportion in 1892-3 had 
sunk to less than one-third. This was attributable, 
no doubt, to the pressure in one form or another of 
the competition, or the tendency to competition, 
which is so marked a feature in American life. The 
Western Union Telegraph Company was chartered 
April 4, 1856. In the first instance, it was a com- 
paratively small concern; but the policy of the 
directors has been to continually expand the under- 
taking by buying up other telegraphic enterprises. 
At the commencement of 1881, the company’s 
stock had grown to 80,000,000 dols. By November, 
1887, it had been carried to 86,200,000 dols.; and 
in October, 1892, it was finally increased to 
100,000,000 dols., at which it at present stands. 


Toe New American Atiantic Liners. 

It is well known that it is the ambition of the 
American shipbuilders to beat the new Cunard 
steamers Campania and Lucania, and at present 
they have two vessels in course of construction for 
the American Line, which it is hoped will be ready 
for launching in the spring and on service in the 
autumn of next year. It is, moreover, in contem- 
plation to utilise the experience in designing, con- 
structing, and running these vessels in two other 
ships which Mr. Charles H. Cramp, the president 
of the famous American firm, says ‘‘will not 
shrink from any comparison or competition.” 
While not offering any prediction as to the probable 
result of the two vessels now building, he has 
given, in a paper read before the Society of Naval 
Architects and Marine Engineers in America, some 
details of the vessels, which would indicate that 
the effort to compete with the high-speed Atlantic 
liners of to-day is more decided than was at one 
time supposed. The vessels are scarcely as large 
as the Campania and Lucania, but they ex- 
ceed in size the New York, Paris, Teutonic, and 
Majestic. Their length on the load water line is 
536 ft., and over all 554 ft., while the extreme 
breadth is 63 ft., and the moulded depth 42 ft. 
It will be noticed that the Messrs. Cramp prefer 
the great beam of the Paris to the narrow beam of 
the Harland and Wolff model, for the proportion 
of length to breadth is 8.5 to 1, while in the Paris 
it is 8.37, in the Campania 9.23, and in the 
Teutonic 9.82. The gross registered tonnage is 
11,000 tons, rather more than the Teutonic and 
Paris. The new vessels will carry 320 first-class, 
200 second-class, and 900 steerage passengers. The 
vessels will be driven by twin screws, actuated by 
quadruple-expansion engines working four cranks. 
The steam pressure will be 200 Ib. to the square 
inch, and the power to be developed is 20,000 
indicated horse-power. It is hoped, therefore, 
that the vessels will come next—if they do not, in- 
deed, excel—the Cunard vessels. This latter, how- 
ever, seems doubtful. The details we have given, 
it may be stated, are from a paper read at the 
inaugural session of the new Naval Architects’ 
Society, the vitality of which indicates the earnest- 
ness with which the marine industry is being pur- 
sued in America, for already the membership totals 
435. The president is Mr. Griscom, the chief of 
the new American Line, and one of the most ener- 
getic steamship owners in the States. To him, 
indeed, is largely due the revival of the effort to 
found an American Atlantic Line. 


CoMBINATION BRIDGES. 

The old adage, that ‘‘ Like causes produce like 
effects,” receives an interesting illustration in the 
methods of construction adopted in new countries. 
In such places timber is usually plentiful, whilst 
iron is scarce and dear. This, on the American 
continent, has led to a remarkable development in 


he building of wooden bridges, sometimes of as long | 


as 250 ft. span. In spite of its great comparative 
tensile strength, timber is not, however, so suitable 
for ties as it is for struts, since in the former case the 
joints are necessarily somewhat clumsy, particularly 
in large spans, the bottom chords of which are 
liable to stretch, leading often to the condemning 
of the bridge, and the substitution of iron struc- 
tures, On the Pacific coast, however, iron is very 
dear, as it has to be conveyed by rail across the 
continent, or if sent by the cheaper route round 
by Cape Horn, valuable time is lost. On the other 
hand, this region contains some of the best timber 
in the world. Last year, indeed, a number of 
ticks 36 in. square and over 60 ft. long were sent 





over the Canadian Pacific from Vancouver to 
Montreal. With such resources at hand, engineers 
are naturally loth to abandon its use, and hence 
for bridges of large span a ‘‘ combination” 
system has been developed, in which all the tension 
members are of iron and steel, whilst timber is used 
for the struts. A great saving is thus effected. One 
of the longest spans yet attempted on this system 
is the cantilever bridge over the North Umpqua 
River, near Roseburgh, Oregon, which was de- 
scribed in a paper read before the American Society 
of Civil Engineers by Mr. Ottewell, the engineer 
for the structure. The shore arms of the canti- 
levers in this instance are each 147 ft. long, and the 
river arms 105 ft. The suspended portion is 80 ft. 
long, so that the main opening has a total width of 
290 ft. The bridge was erected by building out, 
temporary members being fitted where necessary 
for this purpose. In Australia, a similarity of condi- 
tions appears to be leading to the adoption of asimi- 
lar system of bridgeconstruction. The native iron- 
bark timber, though hard and difficult to work, 
is extremely strong and durable, and, being 
abundant, can be got cheaply. All ironwork, on 
the other hand, must be imported, since as yet 
no rolling mills have been erected in these 
colonies. The Government bridge engineer, Mr. 
J. A. Macdonald, M.I.C.E., has accordingly 
determined to adopt the composite system for 
the Cowra bridge, consisting of three 160-ft. 
spans. Since girder-work appears to cost about 
241. per ton erected, it is obvious that a con- 
siderable saving in the first cost of the bridge can 
thus be effected, and though the combination struc- 
ture is less durable, still, after allowing for this, Mr. 
Macdonald finds that the annual outlay for main- 
tenance and sinking fund shows a saving of 37 per 
cent. as compared with the cost of the iron struc- 
ture. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, November 28, 1893. 

InHARMONY prevails in steel rail circles, despite the 
assertions to the contrary. It is given out that an 
agreement has been made to sell at 24 dols. The 
Tariff Committee will probably announce a duty of 
8 dols. or 9 dols per ton. This secures the American 
market to American makers. Very few orders are 
being placed, as buyers do not believe that, with 
billets at 16 dols. to 17 dols. at Pittsburgh, steel rails 
can be kept at 24 dols. at mill, and they are right. 
Billets have been sold in this market, within a few 
days, at 19 dols. in large, and 20 dols. in small lots. 
Manufacturers are urgently canvassing the market for 
orders, and it is impossible to say what figures will be 
reached. The iron trade is in an unsettled condition. 
It is expected that before the close of the week the 
new duties on iron and steel products will be known ; 
but in view of the revolution in public sentiment, it is 
not considered likely that reductions will be made 
which will benefit foreign producers. Iron and steel 
mills are working half-time, or less. Bridge-builders 
are doing very little. Two or three locomotive works 
have increased their labour force 25 per cent. Car- 
builders are urgently canvassing the railway companies 
for winter business, but as yet without success. At 
the same time, it must be remembered that the founda- 
tion is being laid for a very active demand for all mill 
and furnace products before the opening of spring. 

Financial conditions are improving; banks have 
more money ; confidence is being restored, and general 
market conditions are improving, though slowly. 
American manufacturing interests are avoiding the 
mistake of accumulating stocks, until an actual demand 
is presented. Railroad companies especially are 
postponing the purchase of supplies, and large manu- 
facturing establishments are running on extremely low 
stocks. 





MISCELLANEA. 
Tue Russian Government has ordered the construction 
at Nicolaieff of another ironclad of the type of the 
Trafalgar. It is to be named the Paris. 


The twenty-eighth annual dinner of the Leeds Associa- 
tion of Engineers was held at the Queen’s Hotel, Leeds, 
on Saturday last. 


We have been requested to state that Messrs. Charles 
Churchill and Co., 21, Cross-street, Finsbury, are the 

mts for Great Britain of Messrs. Jones and Lamson, 
w ad lathe we illustrated and described in our last 
number. 


A meeting is to be held at the rooms of the Society of 
Arts, Adelphi, on January 26, with a view to forming an 
association of technical intitutions giving secondary 
education. Particulars of the proposed society can be ob- 
tained from Mr. J. Wertheimer, the Merchant Venturers’ 
School, Bristol. 


The Admiralty have ordered designs to be prepared 


for a new type of gun-vessel, an improvement on the 

Linnet class, but of greater speed and carrying a stronger 

armament, their equipment consisting of quick-firing 

a of the latest type. Several of these vessels will 
begun during the ensuing financial year. 


Under the title of ‘‘The River Lea up to Date,” 
Major L. Flower, sanitary engineer to the Lea Con- 
servancy Board, has issued an interesting pamphlet de- 
scribing the work done in abating the pollution of this 
stream since the formation of the hook An historical 
retrospect of the river and the various towns on its 
banks is also entered into. 


The continued prosperity of the Institution of Civil 
Engineers is shown by the number of new members 
admitted at the meeting on Tuesday last. Twenty-three 
associate members were transferred to the class of 
members, and seven new members were at the same time 
admitted. The new associate members numbered 122, 
= sixty-nine students were also admitted at the same 
ime. 


The Admiralty have caused a letter to be forwarded to 
Chatham Dockyard, in which their lordships approve of 
the sum of 40,000/. spent on the repairs to the Howe 
battleship, and express their ‘‘ great satisfaction ” with 
the speed and skill displayed by the officers and men in 
executing the work. Special commendation is bestowed 
upon Mr. Palmer, foreman, and Mr. K. H. Andrews, 
assistant engineer, of the yard. 


The torpedo-boat destroyer Havock, built by Messrs. 
Yarrow and Co., Poplar, went down the Thames for a 
cruise on Saturday last, having on board representatives 
of various foreign navies and others interested in this new 
type of craft. The vessel went down the Kent coast as 
far as the Mouse, the speed maintained varying from 18 to 
21 knots. There was no attempt to run at high speed, 
the vessel having on official trial made 26? knots. We 
have already fully described the vessel and reported the 
trials. (See ENGINEERING, vol. lv., page 848, and pages 
545 and 612 ante.) 


Mr. Stuart Smith, writing in the Electrical World, 
attributes the blackening of the bulbs of incandescent 
lamps entirely to a distillation of the carbon, holding 
that it cannot be due to combination of the residual 
vapours in the lamp with the carbon, and a subsequent 
decomposition of these on coming in contact with the 
walls, use dissociation is never produced by covling. 
The greater rapidity of deposit in new lamps than in old 
ones he attributes to the glass being a better condenser, 
when clean, than after a certain amount of deposit has 
taken place. 


The town of Macclesfield has, within the last few 
years, been the recipient of several complaints from 
different quarters for polluting the River Bollin, Plans 
were accordingly prepared for acquiring 200 acres of land 
for a scheme of disposal by irrigation, the estimated cost 
being 70,0002. to 100,000. It appears, however, that the 
International Water and Sewage Purification Company 
have offered to erect plant for dealing with the sewage at 
a capital cost of 10,000/., the annual charges being not, 
however, stated, and this scheme is at present under con- 
sideration. 


We are glad to notice that the Savilian Chair of 
Fee | at Oxford, which has been vacant since the 
death of Professor Pritchard in May last, has been filled 
by the spon of Mr. Herbert Hall Turner, of the 
Royal Observatory, Greenwich. Mr. Turner, who was 
Second Wrangler at Cambridge in'1882, and who is one of 
the secretaries of the Royal Astronomical Society, has 
been chief assistant at Greenwich since 1884, and has hence 
had ample experience, not only in practical astronomy, 
but also in the organisation of observatory work. Alto- 
gether the appointment is an excellent one, on which the 
Oxford authorities are decidedly to be congratulated. 
Mr. Turner will be much missed at Greenwich. 


An experiment on electric traction for barges was 
recently tried on the Erie Canal at Rochester. @ over- 
head trolley system was used, a return wire being pro- 
vided. The trolley rods were about 15 ft. long, and 
allowed the boat to vary a distance of 10 ft. from 
a straight course. The boat was fitted with two 25-horse- 
= Westinghouse motors, driving the screw direct. 

ith 175 tons of sand and a large number of people on 
board, a speed of from 34 to 6 miles an hour was obtained. 
It should be added that the plant was designed for 
500 volts, but the current being obtained by connecting a 
feed wire to the mains of the Rochester Street Railroad 
Company, the greatest pressure available was 370 volts. 


The following particulars as to the proposed “‘ Canal 
des Deux Mers,” between Bordeaux and Narbonne, thus 
connecting the Atlantic with the Mediterranean, have 
recently been published by M. René Kerviller, an emi- 
nent French engineer, who says that the canal would be 
320 miles in length from sea to sea, and would be from 
144 ft. to 215 ft. broad, with a depth of from 28 ft. to 
33 ft., so as to admit the passage of the largest ironclads: 
There are to be sidings of three-quarters of a mile long at 
intervals of every eight miles, so as to facilitate naviga- 
tion and avoid delay of traffic, while there are to be 
22 locks, each of which is to be about 650 ft. long by 
80 ft. broad, and with a fall of from 20 ft. to 60ft. The 
ships using the canal are to be towed or to be drawn 
along by fixed engines, and M. René Kerviller estimates 
that a canal of this kind would cost 27,400,000/., and that 
the interest on the capital lying dormant while the canal 
was being made would amount to 3,000,000/. more, or 
30,400,000/. in all, while the receipts, at the rate of 3s. a 
ton, would be, less the cost of working and repairs, 
2,400,000/., representing an interest of 5 per cent. upon 
the capital invested. 
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Fig.2. 











We illustrate above Elliott’s smoke and fumes 
annihilator, which has been at work at the Birming- 
ham Mint for several months, and to inspect which 
a number of engineers from London and the provinces 
visited Birmingham yesterday week. The principle 
of the invention, which was experimentally tried in 
London two years ago, is to wash the smoke thoroughly 
and to utilise the carbon precipitated in the water as 
well as the fluid drained off. 

Fig. 1 shows the general arrangement of the installa- 
tion. The stack, which is 100 ft. high from the ground 
level and 6ft. 6 in. in diameter, takes the smoke from 
three Lancashire boilers, one 30 ft. by 8 ft., and two 
28 ft. by 7 ft. 6 in., each with two flues, and a three- 
flue boiler 22 ft. by 6 ft. In addition there is dis- 
charged into the stack the smoke from six large 
muftlers for hot rolling and annealing. 

Formerly the Birmingham Mint was occasionally 
fined for allowing dense smoke to be emitted from 
the stack, and this, in large measure, induced the 
directorate to try Elliott’s invention after seeing it at 
work at his establishment at Newbury, Berks. The 
fumes, instead of being allowed to pass up the chimney, 
are drawn off by fans at a height of about 12 ft. from 
the ground. Fitted into the shaft or stack is a cone 
with the large end downwards, reducing the diameter 
at top to3ft.6in. An 18-in. pipe pierces the shaft, 
but it is proposed to substitute a 30-in. pipe, for 
reasons which we shall indicate later. This pipe, 
shown in Fig. 1, is connected to the induction opening 
of a fan, the casing of which is shown on the front eleva- 
tion and half longitudinal section (Fig. 2), as well as on 
the plan (Fig. 3). This is a four-vane fan with ordi- 
nary flat surfaces, and has been found to work more 
satisfactorily than many other arrangements. ‘The 
diameter is 3 ft. 6 in., and it is driven by belting as 
shown ; it runs at a speed of about 1600 revolutions 
per minute. 

As the function of this fan is to arrest the progress 
of the smoke up the chimney and drive it into the 
washing chamber, or annihilator, as it is called, it is 
necessary that it should work efficiently ; otherwise 
smoke will find its way up the chimney, and, although 
the stack might under certain conditions be dispensed 
with, there would still be necessary a sufficient induc- 
tion draught to insure combustion in the boiler. It is 
desirable that the air pressure given by the fan should 
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be 10 in. according to the water gauge, but at the speed 
given it is from 8 in. to 9 in. Itis proposed, however, 
instead of driving the fan from a separate engine, to 
convey the motive power from the hot rolling mill 
engines through a shaft underground for 50 ft. This 
shaft will run at 100 revolutions per minute. It is 
hoped by this means to increase the speed of the fan, 
which, combined with a larger pipe already referred to, 
will give greater efficiency. The fan, it may be stated, 
is cleansed from sooty deposits by jets of water which 
play upon it and the bearings. 

The smoke is forced through a pipe into a revolving 
barrel fitted with long blades as shown in the end sec- 
tion (Fig. 4). This revolving barrel, which is of cast 
iron, is about 11 ft. long and 16 in. in diameter. It is 
perforated with holes from } in. to 3 in. in diameter, 
and fixed to it, as shown, is a series of beaters 
like the blades of an old-time paddle steamer. These 
blades also are perforated, as indicated in Figs. 2 and 3. 
In the cast-iron casing in which this revolving barrel 
works, there isa quantity of water, as shown on Fig. 4, 
constantly replenished by a small jet entering from the 
top. The smoke passes through the pipe into the 
interior of the revolving barrel, and thence through 
the holes. 

The result of the beating of the water is to in- 
sure the precipitation of all the carbon and sulphur 
in the smoke or fumes, The barrel, driven by belt 

earing, makes from 180 to 200 revolutions per minute. 

ver the chamber are semicircular coverings or gratings, 
shown in section in Figs. 2 and 4, and on plan in 
Fig. 3. These are simply to prevent the water or 
carbon finding its way to the upper part of the shaft. 
The hot vapour given off readily passes hepa the 
perforations and up the timber trunk shown on Fig. 1, 
and finds its way into the chimney or stack about 
50 ft. or 60 ft. above ground level. 

Opportunity was afforded of ascertaining the effect 
of the working of this apparatus yesterday week. The 
stack was giving forth smoke when the mechanism was 
started, and in five minutes there was a very percep- 
tible change, while in eight minutes only a greyish 
white vapour was emitted, and this was easily dissi- 
pated, Dr. Heaton, of Charing Cross Hospital, made 
analysis of the discharged gases, and stated in his report 
that there was not detected any trace of sulphurous or 
sulphuric acid, while carbon was also entirely absent. 
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The residual products collected in the annihilator 
are utilised for various purposes. The scum passes 
out from the chamber as shown on Figs. 1 and 2, and 
into a wooden box shown on Fig. 3. ere it appears 
as a black and opaque bubbling liquid, the analysis of 
which by Dr. Heaton is given as follows : 

‘The liquid was slightly acid. Qualitative analysis 
showed the presence of copper, iron, sulphates and 
chlorides, and the absence of zinc and sulphurous acid. 

‘* The liquor contained, in 100 grain measures : 





Grains. 
Combined water and volatile matter 646 
As ae i as aes ae .558 
1.204 
‘* Complete analysis gave the following results : 
Parts 

per Cent. 
Sulphate of iron (green vitriol) ... o 40 
ra copper (blue vitriol ... .30 
a ammonia sais 08 
Sulphuric acid (free) 005 
Insoluble organic matter .. .022 
Volatile organic matter trace 


‘‘It is evident that the important constituents here 
are the sulphates of iron and copper. The following 
experiments were made to determine whether any 
appreciable quantity of tar compounds was present : 
1, A portion of the liquid was shaken with ether and 
a little acid. The ether, when decanted and evapo- 
rated gently, yielded a residue too small to be weighed, 
and which, when tested, was found to contain no 
trace of carbolic acid. 2. Two other portions of the 
liquid were treated 0 er then with acid and with 
alkali. Each was distilled separately, and the dis- 
tilled portions extracted with ether as before. Prac- 
tically no residue was contained in either case, but the 
distillate from alkali after ethereal treatment deve- 
= on the watch-glass a slight smell like creolin.” 

he liquid is drained off through a sieve, and is said 
to have valuable properties as a disinfectant, for which 
itis a y sold commercially, while the carbon is 
used for many purposes after it is dried, notably for arc 
lamps. The plantat the Mint is worked by a 40 horse- 
power engine and portable boiler, which is fitted with 
a similar arrangement for smoke prevention, but here 
the vapour passes off from the annihilator into the air. 
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DIAGRAMS OF THREE MONTHS’ FLUCTUATIONS IN PRICES OF METALS. 


(Specially compiled from Officiol Reports of London Metal and Scotch Pig-Iron Warrant Markets.) 


SEPTEMBER, 1893. 


OcroBER, 1893. 


Novemser, 1893. 
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Norr.—Each vertical line represents a market day, and each horizontal line represents 1s. in the 


case of hematite, Scotch, and Cleveland iron, and ll. in all other cases. 


The price of quicksilver is 


per bottle, the contents of which vary in weight from 70 lb. to 80 lb. The metal prices are per ton. 





Heavy steel rails are to Middlesbrough quotations. 


INDUSTRIAL NOTES. 


Coat still occupies the supreme place in questions of 
labour, for the recent settlement has only begun to 
operate in its effects upon British industry in general, 
outside the coal trade itself. On the whole, the terms 
of the settlement have been well observed and carried 
out. Delays have occurred in some instances, but these 
were inevitable, owing to the nature of the industry, 
for an idle pit is always in mischief, accumulating 
gases in the stalls and ways, filling up the workings 
by falls of roof and face, and otherwise deranging the 
entire workings and machinery. There was a hitch at 
Lord Fitzwilliam’s collieries in Yorkshire, but this 
was got over by an agreement that unionists and 
non-unionists should work amicably side by side. 
The letter indicating terms was read amid cheers. 
The pits employ about 12,000 men. At the Ackton 
Hall Colliery of Lord Masham, there was a dis- 
pute in respect of the discharge of a man who gave 
evidence as to the Featherstone disturbance, and the 
men refused to work unless the man were reinstated. 
But acting on the advice of Mr. Cowey, the men 
agreed to resume work, and to pay the man ll, per 
week till he can obtain work elsewhere. The con- 
ference of Lancashire and Cheshire miners condemned 
the practice of stacking coal under existing circum- 
stances, as being injurious to the public, and not to the 
advantage of the men. The Miners’ Federation have 
appointed their fourteen representatives to the Con- 
ciliation Board, to be established under the Foreign 
Office settlement, the men selected being those present 
at that conference, representing the miners. In 
general, the pits are in full swing wherever there are 
no existing difficulties in the workings, but the supply 
to the public in many districts has been short, owing 
to the crowded state of the railways, and the derange- 
ment of traffic consequent upon the idleness for some 





time past, and the pressing requirements for the manu- 
facturing industries and large works which had been 
idle. 


The Scotch miners demand an advance of 1s. per day 
in wages, and refuse to work until the demand is con- 
ceded. During the past week several conferences have 
taken place at Edinburgh, Glasgow, and elsewhere, 
without any permanent settlement of the dispute. An 
offer of 6d. per day advance until February 1, and the 
establishment of a board of conciliation, was refused by 
the coalowners, the latter offering the existing rates of 
wages till February 1, the other matters to be referred 
to a board of conciliation. A later conference, under 
the presidency of the Lord Provost of Glasgow, was 
held, when it was hoped that terms would be arranged, 
but the conference proved abortive. The Fifeshire 
coalowners, however, agreed to concede 6} Fs cent. 
advance to their men, after a prolonged discussion 
at a conference at Edinburgh, the advance to take 
effect a fortnight from the giving in of the notices. 
The effects of the coal dispute in Scotland are being 
felt in several industries. 





In the South Wales districts the wages of the miners 
have been advanced 74 per cent. under the sliding 
scale, The advance seems slow in comparison with 
the reductions, The first advance was 24, now 74, 
total 10 per cent.; whereas the first reduction was 
31} per cent. and the second 124 per cent., total 43? 
per cent. But it is possible that the basis of the pre- 
sent advance does not take into account the very 
highest prices attained since the strike. The work of 
reorganisation is going on in Wales, and it is possible 
that at no distant date the Welsh miners will be more 
in accord with the federation policy than they have 
hitherto been. 

In the two great northern coalfields of Durham and 


-| and similar funds, would be destroyed. 


Northumberland the coal trade has been exceptionally 
ood, and it is said that large profits have been realised 
y the higher prices. On the other hand, this has 

been denied. Some inquiries have, it is rumoured, 

been made as to the prices in London, cost of sea tran- 
sit and carriage, in order to ascertain whether the 
higher prices realised justify a further advance in 
wages. The matter is under consideration, and will 
probably come up in some form at no distant date. 

Meanwhile the demand for coal from those districts 

has not abated by the opening of the federation pits. 





While the coal dispute in this country has been 
waged to the extent of an industrial war, and while 
enormous interests have been at stake, the end has 
come with conciliation and adjustment, which is likely 
to prove beneficial. On the Continent it appears to 
be different. In Germany the unions are going to 
pieces, and one of the speakers recently said, ‘‘ with 
one foot in the grave, they were still wringing one 
another’s necks off.” They fight and quarrel among 
themselves as to matters of policy. In France it isa 
little different, but the employers victimise the men, 
and the Government pounces down upon them with 
sabre and lance until they are driven to desperation. 
This is another example of relying upon the State, 
instead of manfully organising forces, and awaiting 
with patience the time for an advance movement on 
lines at once moderate and prudent. The men want 
to rush everything, and they get out of breath in the 
effort. 





It is gratifying to be able to announce that the 
wages of the iron and steel workers in the Midlands 
have been advanced 24 per cent. under the sliding 
scale. This may not indicate any real improvement in 
the state of trade, but only higher prices as a result of 
the coal strike, Yetit is gratifying from the fact that 
the men in the Midlands were not much concerned in 
the strike, as both the miners and the iron and steel 
workers were under a scale, Work has been busy alsu 
through most of the period of the recent coal stoppage, 
and the supplies of fuel have been fairly good, though 
at advanced rates, some of which the purchasers of 
iron and steel have had to pay. ‘Phe present 24 per 
cent. advance brings the Midlands nearer to the rates 
of the northern ironworkers. 





The wages of the iron and steel workers under the 
North of England Board of Conciliation and Arbitra- 
tion have not had a similar advance, possibly because 
the price of fuel has not been greatly increased, owing 
to supplies from Durham mainly. Neither, however, 
have the rates of iron largely increased. ‘The prices 
have gone up to paying point, but not much beyond it. 
At times there has been a spurt, but high prices have 
not been maintained for any time. 


The Employers’ Liability Bill has been read a second 
time in the House of Lords without a division, on the 
motion of Lord Ripon. Earl Dudley stated that at the 
Dudley Collieries there had been accident funds for over 
fifty years ; if the Bill passed inits present form, these, 
The Duke of 
Argyll was of opinion that the Bill went too far, beyond 
the necessities of the case, and was therefore fraught 
with danger. The Marquis of Londonderry made a 
long speech, but of a very moderate character, and 
announced that he should move certain amendments 
in Committee. In his lordship’s collieries there was 
no compulsory contracting out in any sense, but the 
permanent funds did much good, and the coalowners 
gave liberally to them in order to avoid litigation. 
This is, indeed, the one sore point with all the objectors 
to the Bill. It is not because the workmen are litigious 
as a rule, but it is feared that lawyers will prompt 
actions wherever they can. There may, of course, 
be cases in which this will be done, but respectable 
firms will not be guilty of it. It is said, however, 
that it is often done in Scotland, and that more cases 
have arisen there than in all other parts of the United 
Kingdom. Lord Stalbridge spoke with respect to the 
action of the London and North-Western Railway 
Company, who, he said, would withdraw from the 
insurance fund. The Lord Chancellor said he thought 
better of employers than their lordships did, and he 
could not believe that they would withdraw from 
those funds with which they were associated if the 
Bill passed. It was rumoured in the House of Commons 
that a modus vivendi would be arrived at in Committee, 
on the basis of a three years’ agreement not to interfere 
with existing funds. This wasa suggestion of Mr. W. 
Mather, but it was not made in the Commons because 
the Bill was in the report stage. There are precedents 
for this course. 





Thé condition of the engineering trades throughout 
Lancashire has undergone no material change as yet, 
but there is a more hopeful, not to say confident, tone 
on all hands. New work comes forward very slowly 
and irregularly. Locomotive builders are fairly well 
off for work at present, but the outlook is not very 





encouraging in this branch, Machine tool makers are 
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but indifferently supplied with work. Heavy engine 
builders are kept tolerably well employed, but 
boilermakers, except in some cases, are slackening off 
for work. In the general run of engineering work 
there is no great weight of work stirring, and the 
prospects do not appear bright, though the tone is 
hopeful. Fortunately there are no labour disputes of 
any consequence in any of those branches, in any dis- 
trict, so that no fears or misgivings exist on this 
account. In the iron trade there is greater activity 
owing to accumulated orders during the coal stoppage, 
but generally it appears that no great weight of work 
is coming forward in any of those branches. The 
future seems uncertain, though recent prices were well 
maintained, mainly, however, because of the limited 
supplies. In the manufactured branches orders for 
prompt delivery are pressing, and prices are firm at the 
better rates. 





In the Sheffield and Rotherham district the condi- 
tion of trade has not very materially improved as yet, 
and as there is still considerable uncertainty as to the 
price of fuel, the quotations for iron are strengthening. 
forge iron is higher by from 3s. to 4s. per ton than in 
the July quotations. Pig iron from Derbyshire and 
Lincolnshire realises higher prices, and hematites are 
also higher. Butit is expected that the local blast 
furnaces will soon be in blast again, so that the rates 
may be moderated somewhat. 

In the Wolverhampton district the markets have 
been rather buoyant in tone, but the business trans- 
acted scarcely conforms to the buoyancy, as it has 
been limited to present needs. In consequence of the 
advance of 24 per cent. in ironworkers’ wages, and of 
the high price of fuel generally—for coalowners are 
slow to lower prices—the quotations for various kinds 
of iron stiffened to some extent, all classes being very 
firm. The improved demand for bars of the better 
class is well maintained, and the unmarked qualities 
are in fair demand. Foreign and colonial markets are 
slack, but for home consumption there has been a 
brisk demand for common sheets, hoops, and plates, 

In the Birmingham district a better tone is mani- 
fest, but orders have not been very freely distributed, 
consumers waiting, apparently, for more favourable 
terms. But these appear to be distant, certainly until 
fuel be more plentiful and cheaper. Local pig iron 
has been firmer in consequence of affairs in Scotland, 
and probably also by reason of the 2} per cent. advance 
in ironworkers’ wages. Stocks also are low, and it will 
be some little time before all the usual furnaces will be 
in full blast, so as to largely increase the output. 
The strike in the nail trade at Bromsgrove has been 
declared at an end by the federation of the men. The 
state of affairs is due to the domestic manufacture, 
and a large section of employers and workmen de- 
clare that things will not be and cannot be much 
better until the domestic workshops are placed on the 
same footing as the larger shops and factories, as 
regards sanitation, hours of work, and other condi- 
tions under the Factory Acts. In order to bring the 
strike to an end, the federation decided to stop the 
strike pay from and after last Saturday. 





In the South Wales districts there have been more 
inquiries for iron and steel plates, and generally prices 
have been hardening. The Welsh makers are tolerably 
firm in their quotations. But the tinplate trade con- 
tinues quiet, the demand for tin bars being less active, 
and prices weaker. The rail trade is dull and inactive, 
the prices being low and unremunerative. But the 
iron market is better, with prices firmer. The coal 
trade has been brisk, good prices ruling generally, but 
on the whole the general prospects of the iron and 
steel and cognate industries are not bright. 





The Government have been instituting an inquiry 
into the allegations of sweating in connection with the 
locksmiths. The complaint of the men is that by sub- 
letting, and contracts being entered into by factors or 
middlemen, prices are cut down to the verge of astarva- 
tion wage. The Government contract under review was, 
it appears, given toa London firm, and was then trans- 
mitted to Wolverhampton, where it was subdivided 
and let out in small proportions among the lock-makers 
of Wolverhampton and Willenhall, at the lowest prices. 
It is alleged that the fair rates would range from 
15s. 6d. to 23s, per dozen, but the rates were 
sweated down to 8s., 9s., and 10s. per dozen. ‘The 
result of the inquiry is not yet known, 

The living wage conference has met, speeches have 
been made and resolutions have been carried, but 
we are no nearer a solution. A higher standard of 
wages and of living has been declared as necessary 
for a Christian country. Adam Smith said the 
same thing a century ago—with, however, this dif- 
ference: A living wage at that time meant, and 
was understood to mean, a bare subsistence. We 
have grown since then, and have advanced in our 
economic theories to the point that a living wage 





means something beyond bare subsistence. The re- 
solution put itat ‘‘ such a wage as shall enable workers 
to maintain healthy and human homes.” ‘‘ Humane” 
would have been a better word, meaning something 
more. Professor Cunningham’s resolution declared 
that it was to the interest of the whole community 
that such higher standard should be fixed, as it would 
tend to the best efficiency. The last resolution was 
in favour of conciliation and arbitration. If the con- 
ference can help to bring about those conditions, the 
country will be all the better for them. But they will 
bea long time coming. The present condition is the 
outcome of centuries, and the evils inherited cannot be 
stamped out in days, or in years. These are matters 
of slow growth, but we are growing apace, and the 
rate has rapidly increased during the last two or 
three years. 





It is rumoured that a decided effort is to be made to 
introduce the eight-hours system into Government 
workshops and shipyards, by degrees at first, but with 
the view of making eight hours the normal working 
day. The Government can do this just as well asa 
municipal corporation, local board, or other body, or a 
public company or firm. They are employers, and can 
make their own departmental regulations as they 
please, subject to the criticism of Parliament. It 
requires no Act of Parliament to effect it, and no 
statutory enactment, only that the increase in cost can 
be challenged on the Kstimates for the year. The 
experiment will be tried by the War Office and the 
Admiralty at first, but the civil servants of the Crown 
will not be content until they also obtain the same 
terms and hours. 








THE RAILWAY COLLISION AT 
DALNASPIDAL. 

GENERAL HUvTCHINSON’s report on the above acci- 
dent has just appeared, and from it we gather that at 
4.43 a.m. on September 23, as a down goods was standing 
in the passing loop at Dalnaspidal station on the Highland 
Railway (single Tine), it was run into by an up mixed 
train. 

No mene ge were injured, but the driver of the lead- 
ing engine of the up train had his foot bruised. A fire- 
man was under one of the engines of the standing train 
when struck, but although it was driven back about 50 ft., 
he was not hurt. The up train consisted of two engines 
and tenders, each fitted with the automatic vacuum brake, 
six loaded and eight empty wagons, brake van, eight 
coaches (counting as ten), and brake van—twenty-four 
vehicles in all, coupled in the order given. In it both 
engines and the tender of the leading engine were 
damaged, one wagon destroyed, and two others damaged ; 
some of the wheels of both engines and tenders and of 
two wagons next the tender were knocked off the rails. 

The down goods train was a heavy one, with two engines, 
In it the ed a engine was damaged, two wagons buffer- 
locked, and the leading wheels of one of them derailed. 
The damage to the permanent way was confined to eight 
rails and their connections twisted or broken. 

The primary cause of the collision was the failure of 
the up distant signal to return to danger after having 
been used some 80 minutes previously, owing to the up- 
right rod and counterbalance lever being clogged with 
frozen snow. The signalman acknowledges not having 
seen the back light, owing to the snow that was falling, 
but as he had never had complaints of the signal, he 
thought it was all right. General Hutchinson considers 
that he is to blame for not having gone to ascertain this, 
as the traffic gave him plenty of time todoso. The front 
spectacle of the home signal was also covered with snow, 
and it was not till the leading engine of the up train was 
within 100 yards of it that the driver saw it was at 
danger. He then gave the brake whistle and reversed, 
and did all he could to stop, and so did the driver of the 
other engine as soon as he heard the whistle. General 
Hutchinson considers that the drivers should have kept 
a better look-out when they found they could not see the 
home signal, which in clear weather is visible from the 
distant, and he finds it difficult to accept the statement 
of the second driver that he was misled by seeing the 
green light of a signal nearly 400 yards south of the home, 
and mistaking it for that. 

The collision would not have occurred had the signal 
arrangements been different to what they were. They 
were the same as at Ludgershall (where a similar accident 
occurred on the same day), viz., that both the trailing and 
facing points must be set for a through run before either 
home signal can be pulled off. General Hutchinson 
suggests to the company that they alter this locking so 
as to avoid the necessity of setting a through road before 
pulling the home off, not only at this station, but any- 
where else where it might be in use, 

He also adds the following note on the vexed question 
of the marshalling of mixed trains: ‘‘The circumstances 
connected with this collision will no doubt be cited as an 
instance of the advantage of making up mixed trains with 
the wagons in front of the pong: bed carriages, as the 
only damage sustained was by the three wagons next the 
train engine, whereas, had the passenger carri: been 
next the train engine, these would have received the brunt 
of the collision. It must, however, be borne in mind 
that had the carriages been next the train engine and (as 
would have been the case) fitted with continuous brakes 
applicable by the driver, the braked weight of the train 
would have been increased from about 120 to 230 tons 
out of a total weight of about 350 tons, or have been 
nearly doubled, and under these circumatances the train 





would probably have been stopped in time to avoid the 
collision altogether, a more desirable result to obtain than 
that of simply reducing the amount of damage sustained 
after the occurrence of the collision.” In this conclusion 
we concur. One of the firemen had been on duty 19? 
hours, with only three hours’ rest, which the Government 
or characterised as a most improper arrangement. 
ith the view of preventing the sticking off of signals 
owing to the upright rod being frozen, we would suggest 
that either the length of the rod be made as short as pos- 
sible, by placing the counterbalance lever as high up as 
ible on the post, as is successfully done on some of our 
nglish railways, or, if the arm is counterbalanced, to do 
away with the rod altogether, and use wire to ‘‘ pull” the 
signal off. Upright rods are heavy, and throw a great 
deal of useless strain on the wire and lever in the cabin, 
and also involve a lavish expenditure of oil (which runs 
to where it is not wanted) in order to keep them from 
binding in the guides. We also sincerely hope that not 
only the Highland and the Midland and South-Western 
Railway Companies, but all those who have such inter- 
locking at the passing places of their single lines as has 
been rightly condemned at Ludgershall and here, will see 
their way to bring it more up to date, especially as the 
alterations involved would be very inexpensive. 





THE PHYSICAL SOCIETY. 

At a meeting of the Physical Society, on November 24, 
Professor A. W. Riicker, F.R.S., President, in the chair, 
Colonel Maitland, C.B., was elected a member of the 
Society. 

Professor S. P. Thompson then occupied the chair 
whilst the President read a paper ‘‘On the Magnetic 
Shielding of Concentric Spherical Shells.” In this mathe- 
matical investigation the author considers cases in which 
the equipotential surfaces are surfaces of revolution about 
a line through the centre of the shells, and the permea- 
bility (“) of each shell is constant. Taking the common 
centre as origin, the potential within any shell is ex- 
panded in terms of zonal spherical harmonics, and the 
ratio of the shielded to the unshielded field determined. 
The following important result is arrived at—viz., if the 
permeabilities of the inclosed and external space be the 
same, then the ratio of the shielded to the unshielded 
fields are the same for each harmonic term, whether the part 
shielded be external orinternal. It is also shown that the 
shielding effect on the external space, when a small magnet 
is pl at the centre of the shell, is the same as the 
shielding effect on the inclosed space when the shells are 
placed in a uniform magnetic field. The case of a single 
shell with a small magnet at the centre is next considered, 
where the permeabilities of the internal and external 
spaces are taken as unity. Here the shielding depends 
on the ratio of the outer to the inner radius (a;/ay). 
When the thickness of the shell is 735 of a), the 
ratio of shielded to unshielded field (Y/Y) is 3/13 when 
& = 500, and 3/23 when“ = 1000. For = 1000, increas- 
ing the thickness from a ,/10 to a ,/2 changes the shield- 
ing from 1/60 to 1/194, thus showing that after the shell 
is moderately thick, further increasing the thickness is 
not very effective. When the small magnet is displaced 
from the centre of the shell with its axis along a radius, 
then the shielding effect of the shell is greater on the 
side towards which the magnet is moved, and less on the 
opposite side. Thickening a single shell being inefficient, 
the effect of using two or three shells separated by air 
gaps is investigated. Here, as in the case of a single shell, 
the shielding is improved by adding permeable materia! 
either within the inner or without the outer shell. If 
the inner and outer diameters are given, then, when the 
difference in these diameters is small, one continuous 
shell gives the best result. Fora larger difference, two 
shells separated by an air gap are much more efficient 
than asingle one, and filling up the air gap would appre- 
ciably diminish the screening effect. When the permea- 
bility of the substance is high, the best shielding is 
obtained when the radii of the bounding surfaces of the 
shells are in geometrical progression. The great value of 
lamination is shown in the following Table, where the 
volume of the permeable material is‘expressed in terms of 
that of the inclosed space, and the shielding in each case 
being the best. 

Volume of External 
Material Used. Field. 
: 1.0 


Single shell . : 0.018 
Two shells a ave 5.0 0.0006 
Three shells ee a 4.8 0.00016 
Single shell we Re 7.0 0.0102 


The conditions for the best arrangement in each of the 
—— cases are fully worked out in the paper, viz., 
two shells when the largest and smallest radii and the 
volume of the material used are given, two contiguous 
shells of different permeabilities, and three shells of dif- 
ferent permeabilities. The main results of the investiga- 
tion are that with thin shells lamination is useless, whilst 
with thick shells it is essential, if the best effect is desired. 
Experiments made on actual shells had fully confirmed 
the theoretical conclusions. 

Professor Minchin said the mathematical results were 
very simply expressed. Although the work was ap- 
parently restricted to zonal spherical harmonics, some of 
the important formule apply equally to general spherical 
harmonics. Referring to the difficulty of shielding by 
single thick shells, he pointed out that the equation giving 
the relation between the shielded and unshielded fields 
with different thicknesses of shell, represented a hyper- 
bola with its asymptotes parallel to the axes, hence the 
shielding tended to a definite limit as the thickness in- 
creased indefinitely. 

Mr. Evershed said he had been engaged for the last 
two years on the subject of magnetic shielding, with a 
view to screening measuring instruments from external 














Dec. 8, 1893.] 


ENGINEERING. 





711 








fields. In such cases it was not possible to use closed 
shells, and this introduced trouble. The best result he 
had yet obtained was to reduce the disturbance to about 
one-fifth. Another difficulty was introduced by the fact 
of the shield being magnetised by the current passing 
through the coil, and, owing to hysteresis, the permea- 
bility was different according as the magnetisation in- 
creased or decreased. By using an outer iron shell a 
great improvement had been effected. To obtain the best 
results, it was important to have no joints in the shields. 
A coil frame with two shields of bent iron was exhibited. 

Mr. J. Swinburne remarked that the subject divided 
itself into two—shielding of instruments and shielding 
sources. If a dynamo itself be shielded, this did not 
prevent the currents in the leads producing magnetic dis- 
turbances. This was very important in ships. By using 
an alternator with revolving fields, all disturbances could 
bs avoided. 

Dr. C. V. Burton inquired whether by considering the 
hydrodynamical analogue of a porous material the case of 
perforated shells could be elucidated. 

Mr. A. P. Trotter wished to know if the homogeneity 
of the shield was of much consequence. At Oxford it 
had been found that a screen of 4 in. of scrap iron was 
better than boiler plate. Mr. Blakesley asked if the effect 
of moving a magnet sideways in a sphere had been ob- 
served. He thought the mathematics developed in the 
paper would be useful ia working out the magnetic theory 
of the earth. Professor 8. P. Thompson thought that 
taking the permeability as constant would not be quite 
correct, for “ was a function of the magnetisation. Hence, 
in the cases considered, the outer shell would be the more 
permeable. 

In his reply, the President said scrap iron in contact 
was not like clear space, for there were comparatively 
free paths for the induction at the points of contact. As 
regards the shielding of the dynamo at Greenwich, Mr. 
Christie had written to say that the credit was due to the 
makers of the machine and shields, Messrs. Johnson and 
Phillips. 

Professor G. M. Minchin, M.A., read a paper on ‘‘ The 
Action of Electro-Magnetic Radiation on Films containing 
Metallic Powders.” After noticing the resemblance of 
the phenomena exhibited by tubes containing metallic 
filings, shown by Mr. Croft on October 27, to those of 
photo-electric impulsion cells, he repeated some of the ex- 
periments with filings, and found the same effects when 
the filings were of ordinary fineness, He also noticed 
that the experiments did not succeed either when the 
filings were coarse or very fine. Coarse ones always con- 
ducted, whilst very fine filings or powders acted as in- 
sulators except when strongly compressed. To estab- 
lish a closer connection with the impulsion cells, he tried 
films of gelatine and collodion containing metallic 
powders. (Directions for preparing the films were given in 
the paper.) On inserting such a film in circuit with a 
battery, key, and galvanometer, it acts as an insulator. 
To render a small portion conducting, the electrodes on 
the surface of the film are brought very close together, 
and one of the wires touched with an electrified body. 
(An electric gas-lighter was often used.) This caused a 
current to pass. The electrodes may then be separated a 
little further and the process repeated until any desired 
portion is rendered conducting. The peculiarity of such 
a film is that if the circuit be broken at the film, the film 
becomes an insulator; whereas breaking the circuit at 
any other point leaves the film conducting. The action 
of the sparks or charges on the conductivity of the films 
is attributed to the influence of electric surgings pro- 
duced in the wires by the electric discharges. 

The President read a written communication from Pro- 
fessor O. J. Lodge, in which the writer suggested that 
the phenomena of the films, and also of Lord Rayleigh’s 
water-jet experiment (in which water drops are caused to 
coalesce, by the presence of an electrified body), were due 
to the — of molecular attraction being increased by 
electric polarisation. 

Mr. Blakesley said he had tried Mr. Croft’s experi- 
ments, and found that conductivity could be established 
in a tube of filings whilst the circuit was unclosed. 
Breaking the circuit of a transformer or electro-magnet 
would produce conductivity ; hence he concluded that 
electric surgings were not essential. Another curious ex- 
periment was to put the discharging knobs of an electric 
machine on a photographic plate at a distance of a few 
inches, On turning the machine, a small spark travels 
slowly along the plate from the negative to the positive 
knob. On reversing the polarity of the machine the 
spark travels back along the same path, but if the polarity 
remains unchanged a second spark usually travels along a 
differert path. 

Professor C. V. Boys asked Professor Minchin whether 
the films themselves, or the contacts between the electrode 
and films, were made conducting by the sparks. 

Professor 8. P. Thompson wished to know if ordinary 
photographic dry-plates would serve the purpose. 

Mr. Evershed inquired whether the metal used as 
electrode made any ‘aiiieenes, 

Professor Minchin, in his reply, maintained that the 
phenomena were due to electric impulses. He had not 
tried photographic plates, and had always used platinum 
for his electrodes. 


BRITISH COLONIES AT THE WORLD'S 
COLUMBIAN EXPOSITION.* 
By James DrepcEr, Member of the British Royal 
Commission. 
(Continued from page 681.) 
1. New Sourn Wa.Es.—In almost every department the 
distant colony of New South Wales has been conspicuous; 


* Read in abstract before the Imperial Institute. 














in more than one her exhibits occupied a front rank. The 
number of her exhibitors was a large, havin 
been 1290, as compared with less than 600 in the Britis 
section (the art exhibits being excluded in each case). Nor 
were the exhibits of a trivial character; on the contrary, 
they gave a more vivid idea of the wealth and increasing 
power of the colony than has ever before been presented. 
Nor must it be supposed that the bare number of the 
exhibitors conveys any idea of the number of exhibits. 
Then the Exposition Commissioners of the colony, who 
made devoted and successful efforts to benefit the section, 
made extensive collective exhibits, and so did the various 
Government departments. The educational exhibits con- 
tributed by the Department of Public Instruction in 
Sydney, as entered in the catalogue are under fifteen in 
number, but they represented no less than 2000 exhi- 
bitors ; five exhibits of the Exposition Commissioners of 
the colony comprised more than 600 objects ; there were 
very large collective exhibits of wool; the photographic 
exhibits were very numerous, and soon. The followin 
list gives the number of catalogued exhibitors in eac 
department, the number of British exhibitors in the 
same departments being added for comparison : 


NewSouth Great 


Wales. Britain. 
Department A. Agriculture 526 75 
as B. Horticulture ... 282 19 
os D. Fisheries 19 6 
Be i. Mining... aa 231 38 
<< ¥. Machinery _... 9 59 
s +. Transportation 19 79 
Ae H. Manufactures 43 192 
ze J. Electricity... — 8 
ee L. Liberal Arts ... 108 98 
a M. Ethnology . 33 2 
ND N. Forestry ie 22 2 


From the above it will be seen that in Agriculture, 
Horticulture, Mining, and Liberal Arts, New South 
Wales took a leading place, while in Fisheries, Ethnology, 
and Forestry, she was very prominent. As might have 
been expected, in Transportation, Machinery, and Manu- 
factures the exhibits were not numerous, for the time 
has not yet come for the colony to be a manufacturing 
country, and the means of transportation are not yet 
largely developed compared with the vast extent that has 
to traversed. It was in the display of her natural 
resources that New South Wales was so conspicuous, 
and in the exhibition of her highly developed educa- 
tional system. It is worthy of notice, too, that the 
Ethnological section, which added so much to the interest 
of that department, could in no way, direct or indirect, 
serve the commercial interests of the colony, and must be 
regarded wholly asa proof of goodwill and a desire to 
promote the success of the Exposition. As me be sup- 
posed, wool was the principal object shown in the Agri- 
cultural Department ; there were over 400 exhibits of wool 
in the fleece or the bale, coming from about 200 exhibitors. 
These came from 19 wool districts in various parts of the 
colony, districts producing more than 60,000,000 of sheep. 
In the Horticultural Department, the bulk of the exhibit 
was of wine, for the colony is now pushing its wine-making 
industry hard, and the vineyards are increasing ever 

ear. There were some 250 exhibitors ‘of New Sout 

ales wine, which collectively made an admirable 
show, and represented an annual production of about 
half-a-million gallons. The numerous exhibits of dried 
and preserved fruits, and the luxurious collections of 
palms and ferns, spoke eloquently of the fertility of the 
soil and the favourable nature of the climate. Although 
there were only nineteen exhibitors in the Department of 
Fishing and Fisheries, there were a large number of 
objects shown. The New South Wales Commissioners 
sent some hundreds of specimens of Australian fishes, of 
fish-eating birds, and of reptiles. The reports of the 
Fisheries Department of New South Wales were there, 
so were models of fishing boats, and a large collec- 
tion of edible fishes, ne See methods of 
preservation. The Mines and Mining Building con- 
tained undoubtedly the crowning glory of the New 
South Wales exhibit. No less than 231 exhibitors 
crowded the spacious court, with every class of useful 
mineral known in the colony. In this, as in the 
other departments, the chiefs of departments and the 
Exposition Commissioners did all in their power to 
sg the value and importance of the court. 

The New South Wales exhibits for the mines display at 
the World’s Fair consisted of 2550 packages, measuring 
11,106 cubic feet, and weighing 275} tons. The contents 
of these packages were arranged on a floor space containing 
8301 square feet, and a wall space of 1445 square feet. 

The court had a frontage of 87 ft. on the main central 
avenue, and a depth of 160 ft. to the western wall of the 
building. A main divisional passage traversed the space 
at right angles to the frontage, the entrance to which was 
formed by two massive octagonal trophies of tin and 
copper ingots with bases of ores. Following this passage 
west, two raised platforms, one on either side, were met 
with ; on these were advantageously placed four handsome 
upright show-cases with pyramidal plush-covered stands 
within, each containing rich exhibits of gold or precious 
stones, to be mentioned later on. The passage then passed 
under thecentre span of a large triple archv...y and through 
an avenue formed of full sections of coal seams, ranging 
from 6 ft. to 14 ft. high; these sections were partially en- 
cased in panelled framings which carried small archways, 
supporting trophies of flags and coats of arms. At about 
60 ft. from the western wall a cross passage formed a good 
division between the metallic minerals and coal, and the 
non-metallic minerals and geological collections and maps. 
The entrance to the latter section was formed of largehand- 
some marble slabs panelled into an archway frame; the 
main e continued between large and massive 
pyramids of building stones, trophies of cement, paint 





ochres, alum-stone, &c., and terminated at the superin- 
tendent’s office. The whole court was tastefully decorated 
with trophies, formed of shields with the Australian arms 
and flags, which were advantageously placed at all con- 
venient points. On the wall space and partitions ex- 
cellent enlarged photographs of mining and cave views, 
and geological and mining maps, were arranged effectively. 

The most striking objects in the court were the handsome 
silvered column, erected by the Broken Hill Proprietary 
Company, and the massive triple archway which spanned a 
portion of the space near the back of the exhibit. The 
column will be described under the head of ‘‘ Silver.” The 
archways, having two clear spans of 11 ft. 6in. and one of 
15 ft., sprung from four massive pillars 12 ft. 6 in. high and 
4 ft. 6 in square ; two consisting of bituminous coal, and 
two of petroleum oil coal, or boghead mineral. The bases 
of the pillars were formed of Waratah sandstone 1 ft. 
in thickness, and capped by 6 in. of Sydney sandstone. 
The 11 ft. of coal between the sandstone bases and caps 
of the two centre pillars represented about the average 
working thickness of the main (Borehole) seam from 
which the coal was taken in the Newcastle coalfield. The 
sandstone bases represented the strata below the upper 
coal seams which are quarried in this district for building 
pene: and the sandstone cap, the upper beds of the 
coal measures at Sydney, and of which the principal 
public and private buildings of the capital are constructed. 
As before stated, the remaining pillars consisted of petro- 
leum oil cannel coal, or ‘‘ kerosene shale,” as it is locally 
termed. The two principal mines in the colony each con- 
tributed a pillar formed of rough blocks, and into which 
full sections of the seams were worked. 

The superstructure of the archways, which rose about 
28 ft. from the floor, was covered with black cloth, and bore 
an inscription on both sides in bold silver letters, giving 
statistical information of the quantities and values of the 
various metals and minerals produced in New South 
Wales from 1851 to end of 1891. The inscription is as 
follows : 

Total value of minerals raised in New South Wales 
from 1851 to end of 1891, 453,353,378 dols. 


Mineral. Value. 
dols. 

Gold ... aa 178,758,698 
Silver ... l 

= eS... ic 54,978,350 

+ ore - 
a 46,300,228 
Copper ... 29,273,874 
Antimony 562,778 
Bismuth 178,075 

uxes ... eis 511,701 
Sundry minerals 844,648 
Coal... aa pe ~ 124,195,672 
Shale (petroleum oil coal) ... 6,885,269 
Do ; 1,864,115 


It is worthy of note that a comparison of the per capita 
values of the production of the United States and of New 
South Wales, respectively, for the ten years ending 1891, 
on a estimated population of 65 millions for the United 
States, and 14 millions for New South Wales, shows a 
result of 149.5 dols. to 11.1 dols. in favour of the latter. 
This calculation is based upon the returns given in the 
eleventh United States Census, and the Annual Report 
of the Department of Mines and Agriculture (N.S. W.) 
for 1891. Taking the total production of each country 
to the end of 1891 on the same per capita ratio, the result 
is also largely in favour of New South Wales. Though 
coal has taken and is destined to hold the premier position 
in the mineral productions of New South Wales, as regards 
the value of its annual output, it is tothe indigenous gold 
that the colony owes its rapid advancement. Gold was 
first mined in Australia in 1851, though its existence was 
known and reported by several different persons at inter- 
vals antedating the above date by twenty-eight years; the 
first authentic record of its discovery was by a surveyor 
named M‘Brian in 1823. Recent researches, indeed, have 
brought to light a record dating back four centuries. On 
an ancient Portuguese chart of the fourteenth century the 
north-west coast of Australia is depicted, and marked 
**Costa Doro” (the Gold Coast.) 

At the present time the gold supply is chiefly drawn 
from reefs or veins, the easily worked shallow alluvials 
of the earlier discovered goldfields having been worked 
out. Alluvial or “‘ placer” goldmining is, however, still 
carried on on a small scale in numerous localities, and in 
the New South Wales Court are exhibited samples illus- 
trating the physical characteristics of the precious metal 
from all the principal workings, whilst neat labels afford 
analytical information as to the quality and value from 
tests made in the Sydney Branch of the Royal Mint. 
Conspicuous among the gold specimens exhibited by the 
Department of Mines and Agriculture, was a handsome 
nugget containing upwards of 313 oz. of gold, and a fine 
neg of reef quartz with 258 oz. Mr Isaacsohn, of 

undle, had a magnificent display of crystallised gold, as 
well as a large number of reef and alluvial gold specimens. 
In his exhibit was also included a number of large and 
handsome aggregates of quartz crystals from ‘‘ vugs” or 
cavities in the auriferous reefs in the Peel River District. 

Professor Liversidge, of the Sydney University, in his 
collection of crystallised and other gold specimens, illus- 
trated some rare and specially interesting forms of occur- 
rence, 

The display of auriferous reef and lodestones in the 
New South Wales Court was as varied as it was extensive 
and massive. The exhibits ranged from carefully prepared 
general collections of hand specimens—illustrating the 
nature of the vein and lodestones and associated minerals 
in nearly all of the mining districts of the colony--to 
large blocks and pyramids of ores several tons each in 
weight. These massive displays attracted much attention, 
and, by the size of theblockscomposing them, afforded some 
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evidence of the size as well as character of the deposits 
from which they were taken. In the arrangement of 
these pyramids, the position and transition of the ores 
from oxidised to sulphurised conditions was maintained in 
accordance with natural order ; the sulphuret ores from 
beneath the water-level forming the base of the trophies. 

Gold-bearing reefs occur in New South Wales in sedi- 
mentary rocksof theSilurian, Devonian, and Carboniferous 
ages, also in hornblendic granite, porphyry, diorite, and 
serpentine. The} auriferous alluvial drifts are of the Per- 
mian, Tertiary, and (Quaternary ages. Examples of gold- 
bearing veinstones and of alluvial gold from each of the 
above-mentioned formations are on exhibition. 

In all the best known and proved mechanical appliances 
for separation and saving of gold from reef or lodestones, 
a certain percentage of loss is inevitable even under the 
most kindly conditions of gangue, but this loss is increased 
in some instances by the extreme fineness of the gold 
particles, and in others by the peculiar nature of the 
gangue or association of refractory sulphides. Samples 
of veinstones possessing one or more of the above charac- 
teristics are also on exhibition. With a view of en- 
deavouring to obtain some really practical results from 
the display at the World’s Fair, large bulk samples of 
ores of a refractory character were brought to it for the 
express purpose of testing any new appliances or pro- 
cesses, which it was confidently expected would be in full 
working order within the Fair grounds; and thus if a 
patentee should achieve results superior to any hitherto 
attainable, the mine-holder and the inventor would by 
this means be brought into touch, to the mutual benefit 
of each and the good of the country at large. But it is 
a matter for regret that these expectations have not been 
realised. The mining machinery exhibits at the World’s 
Fair fell far short of anticipation; little new was 
shown, and even the extremely limited display of well- 
known machinery was not fitted up on a working basis. 
Tests of ores on a reasonably large scale, such as would 
afford some indication of the value of the invention for 
the treatment of certain varieties of ore, were not possible, 
owing to the almost total absence of adequate provision 
for sludge and other requirements. . 

Apart from the great practical and educational value 
of a display of mining machinery in active operation, the 
general attraction of the Fair to visitors would have been 

reatly enhanced by such ademonstration, as wasevidenced 
oy the daily crowded condition of the South African space 
devoted to diamond washing, cutting, and polishing. 

Coal.—New South Wales can fairly claim to be in pos- 
session of the richest, most extensive, and most accessible 
coalfieldsin the southern hemisphere. Her capital, thecity 
of Sydney, is situated over a great coal basin, recent 
diamond drill borings at Port Jackson having proved the 
continuation of the northern and southern coal seams at 
the great, though not unworkable, depth of 2800 ft. 

Newcastle, the chief coal port of New South Wales, is 
situated 60 miles north of Sydney, and it was here that 
coal was first discovered about the year 1796. The upper 
beds of the coal measures crop out at the surface on the 
sea coast, and continue above sea-level in a resent 
direction for about 20 miles, when they disappear beneath 
the Narrabeen and Hawkesbury formations, which are 
largely developed at Sydney; here, as before stated, a 
coal seam 8 ft. 9in, in thickness was pierced by a drill 
bore ; this point is probably the maximum depth of the 
uppermost seam, as other drill bores have proved it at 
lesser depths southerly until Coalcliff is reached, 30 miles 
south of Sydney, where the seam outcrops at sea-level and 
continues rising along the coast range in the southern 
coalfield until an elevation of 1500 ft. is reached at 
Jamberoo. The coal in this field is worked by means of 
tunnels, and is conveyed to the coast by gravity. 

In the Newcastle coalfield the main seam worked is the 
Borehole seam, which averages about 12 ft. of workable 
coal, the depth of sinking being,;from 200 ft. to 300 ft. 
The coal from this field is well known as being equal to 
the very best of its character the world over. It was full 
illustrated in the New South Wales court by eight excel- 
lent natural-sized sections, several tons each in weight, 
showing not only the thickness and quality of the coal, 
but also whatever blemishes it possesses in the way of 
bands, and thus affording practical evidence upon which 
to base an intelligent opinion. 

The Permo-Carboniferous coal measures of New South 
Wales contain three productive horizons, the uppermost 
being the Newcastle above described; the second the 
Maitland series, from which one exhibit of cannel coal was 
shown; and the third and lowest, the Greta series. In 
the most recently discovered extension of this series at 
East Greta and Hedden Greta, the main coal seam has 
been proved in three places to have a thickness varying 
from 28 ft. to 30ft. of clean coal of excellent quality ; 
and 10 ft. below the floor in the latter workings another 
seam, 10 ft. in thickness, has been proved. The Greta 
Collieries Company exhibited a fine section about 14 ft. in 
thickness ; but the intention of sending to the Fair a 
natural section of the abnormal thickening of the seam 
at the localities mentioned had to be abandoned as 
impracticable. 

The Western coal workings are situated about 70 miles 
west of Sydney ; here the coal is worked by tunnels from 
the valleys which intersect the Blue Mountains, the coal 
measures outcropping under bold escarpments of the 
Hawkesbury sandstone before referred to. 

Boghead mineral or petroleum oil cannel coal was exhi- 
bited from four localities in New South Wales, known as 
Hartley, Joadja, Katoomba, and Capertee. 

The boghead mineral is locally known as kerosene shale, 
because its chief use is for the production of kerosene oil. 
It yields by distillation from 90 to 150 gallons of crude 
oil per ton, from which about 60 per cent. of kerosene oil 
is extracted; the residue consisting of ffin, lubri- 
cating materials, benzine, gasoline, &c. Two of the com- 





panies exhibiting—the New South Wales Shale and Oil 
Company and the Australian Kerosene Oil and Mineral 
epeeee mane each large works for treatment of the 
shale. 

It is largely used locally for the enrichment of ordinary 
coal gas for illuminating, and for the same purpose is 
also exported. It yields from 75 to 85 per cent. of vola- 
tile hydrocarbons, the best varieties yielding up to 
18,000 cubic feet of gas per ton. The other company 
exhibiting—the Genolan—has lately been formed to work 
a new deposit near Capertee. 

Kerosene shale occurs in the coal measures, and some- 
times passes into true bituminous coal; recent micro- 
scopic investigation points to local accumulation of 
sporangia, either of land or aquatic plants, as the origin 
of this interesting substance. 

Silver.—Perhapsthemost conspicuous object inthe whole 
building was the silvered column of the Broken Hill Pro- 
prietary Company, which rises to a height of nearly 40 ft. 
from the floor. The base of the trophy was formed of rough 
blocks of the native ores from the famous Broken Hill 
lode, 10 tons of which were used for this purpose; over 
the rough ores were eight plate-glass compartments con- 
taining picked samples of the richer ores ; from the top 
of the glass cases rose a handsome column supporting 
Atlas and globe, the whole ornately figured, and covered 
with silver leaf. The complete column above the ores at 
base, represented in bulk the average yearly production 
of silver from the Broken Hill proprietary mine during 
the first six years of its smelting operations, from May, 
1886, to May, 1892; the total production during that 
period being over 364 million ounces of silver, and in 
addition nearly 152,000 tons of lead. 

In connection with this famous lode, which was fully 
represented by exhibits from all the mines along its 
course, @ very important and critical problem presents 
itself, and one, too, which is more or less forcibly obtrud- 
ing itself upon the silver producers in almost every 
silver-field the world over—viz., the excessive percentage 
of zinc sulphide in the lode material below water level. 
In the lode in question this difficulty is still fur- 
ther intensified by the extremely intimate mixture, in 
almost equal proportions, of the zinc and lead sulphides, 
which renders mechanical separation impossible by any 
known methods. The ores at present operated are the 
easily-worked oxidised masses above the water level, and 
vast though the supply of such material undoubtedly is, 
yet at no distant date the refractory sulphide supplies 
must be drawn upon. The local conditions are perhaps 
the chief obtacles to the utilisation, with reasonable pro- 
spect of success, of any of the known processes for treat- 
ment of ores of the character indicated. Costly timber 
and fuel, owing to total absence of either within reason- 
able distance, and uncertain labour conditions, are the 
chief impediments. 

It was hoped that by bringing a large quantity of the 
particular ore in question to the World’s Fair, and thus 
affording practical evidence of new and abundant sup- 
plies of refractory material requiring an efficient economic 
process for successful treatment, investigators and in- 
ventors gathered there from all countries would be stimu- 
lated to effort in that direction, the abundant supply in 
the New South Wales court being at the disposal of 
such for experimental research and practical test. 

Silver lodes occur in numerous looalities over a large 
proportion of the area of the colony ; and the nature of 
the ores in them was fully illustrated by extensive collec- 
tions of hand specimens and large bulk trophies. 

Tin.—Nextin importance are the tin ores, of whichanex- 
tensive display was made, embracing both lode and alluvial 
tin deposits. Tin ores were first mined in New South 
Wales in 1872 in the north-east portion of the colony, 
known as New England. The tin production is a steady 
source of wealth, though the easily-worked surface de- 
posits and shallow alluvial leads first discovered have 
been, comparatively speaking, exhausted. As the ‘‘ leads” 
or *‘ gutters” were traced into deeper and wetter ground, 
generally covered by an extensive sheet of basalt, the 
annual yield decreased to its present stable condi- 
tion; with the advent of more powerful machinery and 
a larger basis of operation the deep leads will be 
rendered more productive and remunerative. So far 
little has been done in the way of lode tin mining. 
Several lodes have been worked to some extent in the 
New England field, but their irregular bunchy character 
deterred small parties from the continuous exploration 
necessary for proper and successful development. Near 
Broken Hill, in the north-western portion of the colony, 
a number of tin lodes occur, some of which were par- 
tially opened a few years since during the mining boom 
in that district. he lodes occur as greisen dykes in 
schist country, the tinstone being disseminated through 
the gangue in irregular bunches and scattered grains, The 
locality is naturally waterless, but no doubt in the near 
future present difficulties will be overcome, and this dis- 
trict will add tin to the list of its already great mineral 
productions. 

Copper ; Bismuth ; Antimony.—Copper and copper ores 
formed a large feature in the display. A large rer a, Abed 
ingots from the Nymagee Copper Mine surmounted a base 
of ores from all the chief mines, whilst in show-cases was 
a general collection illustrating the character of the ores 
in nearly all the known copper lodes in the —. 

At the present time copper mining and smelting are 
practically at a standstill, owing to the low price of 
copper; the conditions governing the production in 
Australia are such as to render profitable working im- 
possible when the market price of copper falls below 45/. 
per ton to the producer. 

Bismuth ores occur in three localities in the colony, but 
have been only exploited on a small scale in one, though 
a new find at present being opened at Pambula, from 
which a sample was shown, offers fair promise; at this 





locality it is associated with payable silver ore. At 
Kingsgate, near Glen Innes, bismuth mining was carried 
on for a short period; the lodestuff occurs here as 
‘* pipes” or bunches in granite near its junction with 
slate ; nodules of native bismuth up to 50 |b. in weight 
were obtained; the ores consisted of carbonate, oxide, 
and sulphide, the two former generally coating a nucleus 
of native metal. Under the method of working adopted 
considerable loss was occasioned, owing tothe fine powdery 
condition of the carbonate disseminated through the 
lodestuff. The ore and associated minerals at the locali- 
ties mentioned were fully illustrated by specimens in the 
display. 

Antimony —as star, granulated crude, and artificial 
oxide—was exhibited by Lark and Sons, of a dyed in the 
form of a massive trophy (about 16 ft. high), facing the 
main avenue. The show-cases at the base contained the 
crude and oxide, and samples of the ores worked. A 
general collection of antimony ores was also exhibited by 
the Department of Mines and Agriculture. In the 
Macleay district, from which Lark and Sons’ exhibit was 
obtained, the lodes occur in Devonian rocks. In the 
Hillgrove goldfield, antimony sulphide occurs as veins 
and bunches in the auriferous quartz reefs. The anti- 
mony sulphide in this district contains up to 3 oz. of 
gold per ton ; but owing to the difficulty and cost cf ex- 
traction, a large proportion of the gold is lost to the pro- 
ducer. The Garibaldi and Eleanora Companies on this 
field forwarded bulk exhibits for the purpose of having 
tests made of any new processes for separation which 
might be in operation at the World’s Fair, but, as already 
pointed out, this purpose was defeated by the absence 
of any exhibits of the nature required. 


(To be continued.) 





SOME PRACTICAL EXAMPLES OF 
BLASTING.* 
By Mr. Perry F. Nursey, Past President. 


THERE is, perhaps, no more appropriate illustration of 
the work of the engineer in directing the forces of nature 
than that afforded by the use of explosive compounds. A 
high explosive represents a special form of force. It is 
a maximum of power compressed within a minimum of 
space, its resistless energy being ready for liberation at a 
moment’s notice. This stored-up force, which is in a high 
state of tension, is simply an ingenious assemblage and 
intimate admixture of all the elements which it is neces- 
sary should be united in combustion, including oxygen, 
so that in action they are independent of the atmosphere 
and can be exploded under water. It is, moreover, force 
in a portable and handy form, and which, under perfect 
control, is utilised in the removal of gigantic obstructions 
and for cognate purposes of minor character. Being 
capable of development and utilisation at any given 
moment, this force is of the greatest service in many 
engineering, as well as naval and military operations, 
enabling large masses of rock or structural obstructions 
to be removed in a short time and at a comparatively 
small cost. Were it not for this concentration of force as 
developed in modern high explosives, many mining opera- 
tions would have had to be carried on at a ruinous cost, 
or suspended altogether; for in some cases ground is met 
with which ordinary gunpowder will not touch, the charge 
blowing outas from a gun. 

In order to realise what the liberation of this condensed 
energy means, it may be interesting to briefly consider, 
theoretically, the circumstances attendant upon the 
explosion of gunpowder. According to Abel, this com- 
pound yields upon explosion 43 per cent. by weight of 
permanent gases, and 57 per cent. of matter which is 
solid at ordinary temperatures, but part of which may 
exist as vapour when the powder is exploded under 
pressure. At 0 deg. Cent., and ordinary barometric 
pressure, the permanent gases generated by gunpowder 
occupy about 280 times the volume of the original 
powder. As, however, the temperature of the explosion 
of gunpowder is about 2200 deg. Cent., or nearly 4000 
deg. Fahr., these gases exert a tension, when developed 
in a confined space, which amounts to about 6400 atmo- 
spheres, or about 42 tons on the square inch if the 
— entirely fills the —_ in which it is exploded. 

he total theoretic work which gunpowder is capable of 
performing in expanding indefinitely is about 486 foot- 
tons per pound of powder. 

It would be interesting to know if there are, as yet, any 
sufficiently authentic data upon which to base a state- 
ment similar to the foregoing with regard to dynamite or 
other high explosives. As, however, dynamite is a mix- 
ture of nitro-glycerine with an inert absorbent—kiesel- 
guhr—any statement must relate only to the nitro- 
glycerine contained in the dynamite, and not to the com- 
pound itself, As regards nitro-glycerine, Nobel estimates 
that one volume disengages 1298 volumes of gases of 
100 deg. Cent., at a barometric pressure of 760 millimetres, 
consisting of 554 water vapour, 469 carbonic acid, 236 
nitrogen, and 39 oxygen. List estimates the bulk of the 
liberated gases at 1504.9 volumes. Nitro-glycerine, there- 
fore, evolves nearly six times as much gas as gunpowder 
computed for a temperature of 100 deg. Cent. A far 
higher degree of heat, however, is produced by the instan- 
taneous combustion of nitro-glycerine, which, according 
to Nobel, expands the bulk of the freed gases to eight 
times the Ne ow 1298 volumes, whilst the gases of gun- 
powder would not be trebled at a like temperature. The 
explosive force of nitro-glycerine, therefore, stands in 
relation to that of gunpowder as 13 to 1, according to 
volume. The principle here involved appears to the 
author to be important as having a bearing on the method 
of proving rifles, sporting guns, and artillery, in which 
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modifications of nitro-compounds, otherwise known as 
smokeless powders, are used as the propelling agents. 

In previous papers upon the subject of explosive com- 
pounds which the author has had the honour of reading 
before the Society,* he has mainly confined himself to 
their history, their characteristics, and their practical 
application. In this latter respect he has given examples 
of his own personal experiences with some of them. 
Those examples, however, orem chiefly carried out 
under actual working conditions alike as regards indus- 
trial, naval, and military operations, can, from their 
restricted nature, be regarded as but little more than 
experiments. Upon the present occasion, therefore, he 

roposes to bring before the members some examples of 
Taaition as carried out by him in purely practical work. 
Lest it should be thought egotistical on his part thus to 
confine himself to his own practice when blasts of far 
greater magnitude than he has ever undertaken have 
been carried out by others, the author would observe 
that in previous communications he has given par- 
ticulars of all blasting operations of any importance 
which he has witnessed or of which he has been able 
to obtain particulars. These include a 3-ton and a 
5-ton gunpowder blast respectively at the Crarae and 
the Furnace quarries on Loch Fyne, which he wit- 
nessed in 1879 ; the Roundown Cliff blast at Dover with 
94 tons of gunpowder in 1843 ; the 6-ton gunpowder blast 
at Holyhead, when the harbour was being constructed ; 
the 54-ton dynamite blast at San Francisco in 1885, and 
the 150-ton mixed nitro-glycerine compound blast in the 
same year, when the Flood Rock, at the entrance to East 
River, New York, known as Hell Gate, was removed, 
and which is the heaviest blast on record, 

Demolition of a Palisade and Bridge at Quenast.—The 
earliest work of practical structural demolition carried 
out by the author was in 1872 at the extensive quarries of 
Quenast in Belgium. These quarries are situate about 18 
miles from Brussels, and occur at intervals over an area 
of nearly a square mile of the country, there being a great 
number of workings which are connected together by 
numerous lines of tramway. The stone is a very hard, 
compact greenstone, which is used throughout a very 
large district of the country for paving and road-making. 
At these quarries the author was demonstrating the power, 
safety, and economy of the then new explosive compound 
lithofracteur, as well as the services it was capable of 
rendering to the mining industry, to military engineering, 
and to naval operations. The trials on a large scale were 
directed by the Belgian Government to be made, and the 
author, in conjunction with Herr Engels, the inventor of 
lithofracteur, carried them out before M. Wieler, the 
Minister of War, M. Kindt, the Minister of the Interior, 
and a committee of Belgian naval and military officers. 
Lithofracteur is a nitro-glycerine compound, and consti- 
tutes a species of dynamite, than which it is slighily more 
powerful, but slightly slower in action. In mining opera- 
tions it therefore fissures the rock over a large area instead 
of smashing it up within a comparatively restricted space. 
The experiments included heavy blasting in the quarries, 
the demolition of a military palisade, torpedo work, and 
submarine mining operations. As the removal of the 
stockade was a practical military operation, the structure 
having been put up by scldiers, it may be here noticed. 
The palisade, which was erected on the side of a slope, 
was double, and consisted of a single row of half round 
timbers at the front, with a double row of similar timbers 
8 ft. to the rear. Behind the front structure a charge of 
about 30 lb. of lithofracteur cartridges was quickly 
lodged, being disposed in a line and covered with earth 
asatamping. A capped and fuzed priming charge was 
inserted, the fuze lighted, and ina few minutes a tremen- 
dous explosion took place. The rear palisade was sent 
flying in fragments through the air with a cloud of earth, 
while the front one was cut off at the ground line, and 
practically disappeared, and a hole 13 ft. by 12 ft. by 5 ft. 
deep was formed. The earth was loosened to a consider- 
able depth in the cavity, affording facilities for the rapid 
formation of an entrenchment. Large pieces of timber 
which had formed the palisade were hurled about 1000 ft. 
from the spot where the structure had stood, while a tree 
to the rear was uprooted. re pb f 

Amongst other things the military authorities desired, 
if possible, to have exemplified, was the demolition of some 
such permanent structure as was likely to be met with in 
warfare. It so happened that a line of tramway on embank- 
ment connected with the quarries was being diverted, and 
at a point where the tramway crossed a roadway, there 
was a one-arch masonry bridge of 20 ft. span, 15 ft. high, 
and 12ft. deep, which had to come down. It was pro- 
posed to demolish the structure forthwith by blasting, 
and the proposition being readily acceded to, a train of 
cartridges was laid across the crown of the arch, tamped 
with earth, and exploded, with the result that the crown 
was cut through from side to side. Similar trains were 
laid on the haunches, which had been laid bare, and 
simultaneously fired, the result being that the bridge was 
quickly reduced to a mass of ruins. The author does not, 
of course, consider this demolition was carried out with 
by any means an economy of explosive, but rather with a 
tooliberal expenditure. But the object was to demonstrate 
that such a structure could be rapidly and effectually 
cleared away if it suddenly became necessary so to dis- 
pose of it in military operations. This, and the other 
work done, however, proved so satisfactory to the 
ministers of war and peace, as well as to their colleagues, 
that no difficulty was experienced in introducing litho- 
fracteur in Belgium for the various purposes for which 
high explosives are employed. =i 

Removal of Rocks at Jersey.—In his inaugural address 
as president of the Society in 1886, the author briefly 





* Vide Transactions for 1869, page 10; 1871, page 108; 
and 1889, page 71. 








alluded to a heavy blasting operation which he carried | time only at low water, and the rock being nearly sub- 


out in 1873, in conjunction with Herr Engels. In order, 
however, to render the present paper complete as a 
record of his own work, he purposes including a notice of 
that operation in a more detailed form. He will, how- 
ever, first describe some lighter blasts which he carried 
out upon the same occasion. These operations were all 
undertaken in connection with the Jersey Harbour 
Works, when the late Sir John Coode desired to remove, 
amongst other obstructions, some portions of the 
Hermitage Rock, as well as a wall of rock standing out 
from the main rock in the vicinity of the Hermitage. 

The material is a very hard and dense syenite, traversed 
by broad bands of trap rock. In selecting a blasting 
material the engineer of the works endeavoured to secure 
one which, while more powerful, should be no less safe 
than gunpowder. Above all it was necessary that it 
should be capable of withstanding the action of water for 
a time. The reason for this was that there were circum- 
stances in which the explosive had to be placed in clefts 
of the rocks at low water, and allowed to remain there 
until the tide had risen over it, when it was fired with 
good effect, the water offering great assistance to the 
action of the explosive. Lithofracteur was the nitro- 
compound selected for trial, and it was first employed in 
the removal, piecemeal, by nipping charges, of a large 
mass of rock standing out to sea in front of the Hermitage 
Rock. Small charges of lithofracteur were distributed 
over the rock in boreholes and crevices, and fired simul- 
taneously by electricity, a frictional machine being used. 
Large masses of the refractory material were successfully 
brought down, and the main body so loosened and fissured 
as to fall an easy prey to the quarrymen, who followed 
up each blast with a vigorous application of crowbars and 
hammers. 

In another instance it was desired to remove a mass of 
rock attached to the main rock, but partially separated 
from it by a crevice. In this case a 50-lb. charge of 
lithofracteur was lodged and secured at the end of the 
crevice, as shown at Fig. 1, and the capped fuze led up 
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the rock. The charge was exploded with 8 ft. head of 
water over it, clearing away that portion of the rock 
lined over, the line of cleavage being 18 ft. long. In a 
second instance of this nature a ledge of rock about 8 ft. 
wide and 6 ft. high stood out about 20 ft. at right angles 
from the main rock. A charge of 50 lb. of lithofracteur 
was placed against the base of the rock, and with 8 ft. of 
water for a tamping was exploded, with the result that 
the ledge of rock was brought down in fragments. 
Similar operations were successfully carried out with 
5-lb., 10-lb., and 15-lb. charges. 

The heaviest charge fired by the author at Jersey was 
one inconnection with what is known as the South-East 
Rock, situate near the Hermitage Rock. In this case a 
charge of 115 lb., including the priming charge, was ex- 
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loded against a wall of rock which was standing out 
see the main rock, but running in a line nearly parallel 
with its face, there being a space of about 5 ft. at the 
opening, diminishing to nothing at the back. The site 
of this blast is shown in elevation at Fig. 2, while Fig. 3 
is a side view showing the arrangement of the charge 
and tamping. The wall was about 20 ft. high, 19 ft. 
long, and 12 ft. thick ; the base being exposed for a short 





merged at high water ordinary tides. This afforded the 
advantage of the resistance due to a good head of water 
for tamping. Having prepared a charge of 100 Ib. of 
lithofracteur, with a protected priming charge of 10 Ib. 
attached, it was pom in position at low tide in the angle 
formed by the wall and the main rock. The chargewas fixed 
in position with wedges and cross struts, and the whole was 
protected by twelve bags of sand and a heap of fragments 
of rock, some of large size. The safety fuze, which, as a 
precaution, was in duplicate, was 30 ft. long, and was led 
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up the angle of the crevice and secured to a staple on the 
top of the rock. The charge was laid when the tide was 
out on a Saturday, the intention being to fire it at 9 p.m., 
when there would be a good head of water over it. The 
author made an attempt to land on the rock at that hour, 
which, however, proved ineffectual, there being a heavy 
sea running. The charge, therefore, had to remain under 
water during the Sunday, and on the Monday morning 
the author effected a landing at high water. He lighted 
the fuses, rowed away to a safe distance, and hung about 
awaiting the explosion. But the explosion came not. 
The fuze was a 30-second fuse, that is—it was timed to 
burn at the rate of a foot in half a minute. The explo- 
sion should, therefore, have taken place in about fifteen 
minutes from the time of lighting. After allowing ample 
time for the explosion to take place, but without it 
occurring, there was nothing left for it but to put back 
ingloriously to shore and wait for low water to disclose 
the cause of the misfire. 

Upon reaching the spot in the afternoon the first thing 
that met the view was the heap of stones and the twelve 
bags of sand washed down and spread about by the 
inrush of the waves. The charge itself, fortunately, 
remained intact, the timbering having kept its place. 
The priming charge algo remained, but the fuzes, cracked 
and chafed and with the unexploded detonators still 
fixed on their ends, were dangling in the air. The remedy 
was first, by way of precaution, to place 5 lb, more litho- 
fracteur between the 10 1b. exploding charge and the 
deal cases containing the main charge, thus bringing the 
charge up to 1151b., and to fix some extra protecting 
struts. New fuzes were then capped, inserted in the 
primer, and led up the rock in a wood guttering, well 
strutted and stayed. Surmising what had taken place, the 
author had provided for the contingency with men and 
materials, so that by the turn of the tide the readjustment 
was comple Facilities for landing on the top of the 
rock were also ero in case of another squall. At 
10 p.m. the author again rowed out, mounted the rock, 
lighted the fuzes, and rowed away to a safe distance. In 
due course the low rumble of the subaqueous explosion 
was heard, which, together with the surface disturbance 
of the sea, indicated that the explosive had done its work. 
A cloud of spray was thrown high up into the air, and 
showed distinctly against a clear sky. Although it was 
night and the weather anything but propitious, a number 
of persons assembled on the Victoria and Albert Piers, 
from which they distinctly saw the effects of the ex- 
plosion. 

An examination of the spot on the following day showed 
that the charge had taken full effect. The wall of rock 
was lying on the bottom a heap of fragments, while a 
number of fissures in the rock underfoot showed that the 
blast had also acted in a downward direction. The rock, 
as already stated, is a hard, dense syenite, weighing 
about 2 tons per cubic yard. It was a good test for the 
explosive, which had been exposed for 55 hours to the 
action of the wind and waves during five heavy tides, 
It was computed by the author and confirmed by Mr. 
Matthews, the engineer in charge of the works, that at 
least 400 tons of rock had been dislodged by the blast. 
This gives about 33 tons of rock per pound of explosive 
used, which may be taken as a fair average of what it 
should do. In the big blast, in a stone quarry at San 
Francisco in 1885, already referred to, the charge was 
54 tons or 11,000 lb. of dynamite, It was estimated that 
35,000 tons of rock had been displaced, which is a little 
over 3 tons per pound, thus practically agreeing with the 
author’s experience. This average work of 3 to 34 tons 
of rock per pound of explosive he also obtained in other 
and smaller blasts. 

Chambering a Deep Borehole at Ealing.—In the autumn 
of 1888 the author was consulted as to the desirability 
of exploding a charge down a deep boring for water in 
the chalk, with the view of opening up the fissures and in- 
creasing the flow. Having advised that the blast should 
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be made, the matter was placed in the author’s hands to 
carry out. In this case Messrs. Le Grand and Sutcliff 
had sunk one of their artesian tube wells nearly 500 ft. 
without obtaining the anticipated supply of water. The 
horing was situated on land adjoining the Grand Junction 
Water Company’s Works at Ealing, on the border of the 
Brent Valley, for which company the bore was put down. 
The borehole was 470 ft. in depth from surface, and was 
tubed for 326 ft. of its depth, with 5-in. tubing, and the 
water stood at 50 ft. from surface. Below the tubing the 
borehole was 43? in. in diameter. The chalk was of a 
very hard and compact nature, and required sharp treat- 
ment. In order to avoid injury to the tube, and to get 
well into the chalk, it was decided to fire the shot 400 ft, 
from surface. By this means a 350 ft. head of water was 
obtained over the charge, giving a pressure of about 
150 lb. per square inch. Lithofracteur not being obtain- 
able, and having from experience formed a favourable 
opinion of carbo-dynamite, the author determined to use 
it in carrying out the operation. Carbo-dynamite is a 
nitro-compound, the invention of Mr. Walter F. Reid and 
Mr. W. D. Borland. It consists of 90 parts by weight of 
nitro-glycerine absorbed by 10 parts of a variety of 
carbon, the great porosity of which is indicated by its 
powers of absorption. Besides being a good absorbent, 
it is a a retainer of the nitro-glycerine, and is more 
powerful than dynamite, which consists of only 75 per 
cent. of nitro-glycerine absorbed into 25 per cent. of 
kieselguhr, et 4 is merely an inert carrier, whilst the 
10 per cent. absorbent in carbo-dynamite is itself com- 
bustible and adds to the explosive effect. Carbo-dyna- 
mite, moreover, is not hygroscopic, water speed 
having no effect upon it, whereas water readily pro- 
duces exudation in ordinary dynamite. 

In the Ealing borehole blast the charge was inclosed in 
a lead torpedo, and was fired by a submarine safety fuze 
and a detonator. The torpedo was 2 ft. 6 in. in length by 
2 in. in diameter, and was charged with 2 lb. of carbo- 
dynamite. The fuze was 12 ft. in length, and was timed 
to burn 1 ft. in 30seconds. To prevent accident or chance 
of a misfire from drawing, the fuze was protected by 
tubing. The author had ascertained that it would take 
two minutes to lower the charge by the hand winch to 
the intended position of 400 ft. down the bore. Nor did 
he desire a quicker rate of descent, in view of vibration 
and a possible hitch. It will therefore be seen that the ex- 
plosion should not be expected to take place in less than 
four minutes from the time the torpedo had come to rest, 
at 400 ft. from surface. After a final critical examina- 
tion the charge was lowered, the fuze being lighted at the 
top of the borehole. At the end of two minutes the 
400 ft. of wire rope had been paid out, and in 14 minutes 
more the sehount of the wire rope indicated the explosion 
of the charge, which was confirmed by a noise of the 
water in the borehole, which was in a state of violent 
agitation. It will thus be seen that the charge was ex- 
ploded 24 minutes before the calculated time, which the 
author attributes to the action of the fuze being accele- 
rated by the pressure of a heavy head of water upon it. 
There was no question that the fuze burned correctly to 
time in the air, as the author tested a piece before deciding 
on the length he should use for the blast. It illustrated 
the necessity of keeping well within the limits of safety 
in such operations. So far as the work done in chamber- 
ing the borehole was concerned, the blast was a success, 
as chalk and water were pumped up for a day or two 
afterwards. The flow of water, however, was only in- 
creased a bare 15 per cent., and the conclusion, therefore, 
is that the chalk at that point is dense and fissureless. 

Clearing Column Bases at Wapping.—It will probably 
be remembered by some present that about sixteen years 
since a steam ferry was started on the River Thames 
between the Tunnel Wharf, Wapping, and Church Stairs, 
Rotherhithe, on the opposite shore, with the view of 
relieving London Bridge of some of its heavy traffic. Un- 
toward circumstances, however, supervened, and the steam 
ferry unfortunately had a short life, but not a very merry 
one. In course of time the landing stages on either side of 
the river had to be cleared away, and just to the eastward 
of that on the Middlesex side an extensive deep-water 
landing-stage or jetty was constructed for Middleton’s 
Wharf Company, some of the materials of the ferry land- 
ing-stage being utilised in its construction. The columns 
of the ferry landing-stage, which had to be removed, ex- 
tended down 18 ft. into the bed of the river, and to avoid 
all risk of damage to craft they had to be cleared away to 
a depth of 6 ft. below ground Te el. To this end the con- 
tractor, for their removal, hit upon the expedient of haul- 
ing on to them from the top with tackle until they 
snapped off. This method of treatment was successful in 
all but four cases, in which the columns broke off at about 
the level of the river bed, and therefore constituted sources 
of danger to navigation. 

In February, 1890, the author was consulted by Mr. 
F, E. Duckham, an old member of this Society, and con- 
sulting engineer to Middleton’s Wharf Company, as to 
the feasibility of removing these awkward snags by 
blasting. Having advised their removal in this way, 
the author was commissioned to undertake their demo- 
lition. The tops of one pair of the stumps were 20 ft. 
below Trinity high-water level, and the tops of the 
other = 22 ft. 6 in, as shown at Fig. 4, and 
6 ft. of these obstructions had to be removed—that is, 
each column had to be cleared away to about 6 ft. or so 
below ground level. The columns were of cast iron, 
3 ft. 6 in. in diameter by 1} in. thick, and filled in with 
concrete, The four stumps, as seen in Fig. 5, were 40 ft. 
apart in line with the shore—that is, up and down stream 
—and 15 ft. apart in the opposite or across-stream direc- 
tion. The inshore pair, which were broken off just under- 
ground, were situate at low-water line, and were only 
uncovered for a very short time, and at some tides not at 
all, while the outer pair, which were broken off about a 





foot above ground, had never less than 2 ft. or 3 ft. of 
water over F soeomg It will, therefore, be seen that it was 
rather an awkward job to tackle, and one which neces- 
sarily occupied some time, as the stumps could only be 
got at for a short period, and at intervals of tides. Added 
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to this, the screw of the westward column of the outer 

air was only 20 ft. ina diagonal direction from the Thames 
ook so that great care had to be exercised in guarding 
against damage by the explosion to the outer works of 
that structure. 

The method adopted was to bore a 3-in. hole in the 
centre of each stump to a depth of 7 ft. into the concrete. 
The boring tool was guided by a 3-in. diameter wrought- 
iron tube, which was driven down into the hole as the 
boring progressed, work being carried on chiefly under 
water. When the hole was down to the required depth, 
the wrought-iron liner was fixed in position, and served 
as a guide for the charging tube, which was any 
inserted. Owing to the interference of tides and the was 
from steamships, these holes took a long time to complete. 
To get at the outer pair of stumps, a staging reachin 
just above low-water level was rigged up over each, wit 
a guide for the boring tool. In course of time the bore- 
holes were ready for charging, and taking one stump 
first, a 16-ft. length of 14-in. strong tin tubing was fixed 
within the iron liner in the borehole, and left for the rise 
of tide, when it was intended to insert the charge in the 
borehole throngh the tube, The tide was allowed to rise 
within a foot of the top of the tube when the working 
party rowed out to charge the hole. So strong was the 
tide, however, that just as the boat reached the tube, 
which was seen to be canted over, it broke off close down 
by the hole, and was carried away. 

Two 16-ft. lengths of 14-in. wrought-iron tubing were 
then prepared, and at next low water were inserted in the 
pair of stumps nearest the shore, and held against the 
tide by ties. When the tide had risen sufficiently high, 
an 8-oz. charge of carbo-dynamite was dropped down one 
of the tubes and rammed well home with a 17-ft. loading 
stick. A 2-oz. priming charge, attached to an 18-ft. length 
of capped fuze, was then inserted, the fuze lighted, and 
the boat pulled out mid-stream Thirty seconds fuze was 
used, and in due course there were indications of the ex- 
plosion having taken place. An attempt was then made 
to charge the second hole, but the cartridges jammed 
about a foot from the mouth of the tube, and the tide 
rising rapidly, it had to be abandoned. When the tide 
allowed, which was at midnight, the top length of the 
tube was unscrewed and the cartridges extracted. Upon 
examination, it was found that there were iron splinters 
projecting inside the tube, which effectually barred the 
passage of the charge. It was satisfactory to find that 
the carbo-dynamite was perfectly intact and free from 
exudation, notwithstanding its protracted immersion in 
water. At 8a.m. the next morning, the obstruction in 
the tube having been removed, it was screwed in position, 
the hole charged, and the charge successfully fired. On 
the morning of the following day the third hole was 
charged and blasted, and at midnight the fourth hole, the 
operations being carried out in the same way in each 
instance. It should be stated that temporary moorings 
were laid down at each stump, in order that the boat 
might be kept steady within a few inches of the tube. Of 
course, as the tide rose, the mooring rope had to be 
slacked out in order to preserve a constant distance 
between boat and tube. Great care was necessary in 
slacking out, as a bump from the boat against the tube 
would have upset the arrangements, and might have led 
to a premature explosion. The charge was the same in 
all cases, namely, 8 oz. of carbo-dynamite, with a 2-oz. 
primer. 

The results of these blasts were in every way satisfac- 
tory, the lower end of the wrought-iron tube in each 
instance being rent into strips for about 2 ft. up, and 
bulged out claw-like to a diameter of about 18 in. The 
wrought-iron liner was shattered, and the concrete in the 
cylinders in the region of the explosion disintegrated. 
The cylinders were broken up to the depth of 7 ft. or 8 ft., 
and some portions were removed by hand, whilst others 
were extracted by a pair of grabs and the wharf crane. 
A dredger was afterwards set to work, and further portions 
of the cylinders were dredged up. In short, the demoli- 
tion was complete. Not the least surprising part of the 
operation to some was the noiselessness of the explosions. 
It was anticipated that there would be a sudden roar, an 








upheaval of water, and a scattering of the débris in all 
directions. There was, however, but little indication of 
the blast even to practised ears. hen the first stump 
was blasted, Mr. Rankin, the engineer in charge of the 
wharf mchinery, was on the look-out for some startling 
effects. Having neither seen nor heard anything, he was 
greatly surprised upon the landing of the working party 
to learn that the blast had taken place, and could hardly 
be persuaded that we had not had a misfire. He, how- 
ever, expressed greater surprise when the next low tide 
revealed the shattered stump, which the men were clear- 
ing away. ’ : 

Asa matter of course, the Thames police manifested a 
special interest in the proceedings, epiely at each 
blast. Their galley hovered around while the holes were 
were being charged, and when the fuze was lighted and 
we rowed away to a safe position, they betook themselves 
to a much safer one, doubtless with the praiseworthy ob- 
ject of making sure of being able to render ‘us personal 
assistance should our boat be blown out of the water. It 
is hardly necessary to state that the Thames Tunnel still 
exists unimpaired, a standing testimony to Brunel’s genius, 

(To be continued.) 





Paciric Mai SteamMsure Company.—The operations 
of this company were attended with a loss of 56,742 dols. 
in 1892-3. In 1891-2 a profit of 721,207 dols. was realised. 
In 1890-1 the profit was 802,921 dols. 





THe ANTWERP ExHIBITION.—Arrangements are now in 
progress for the adequate representation of Great Britain 
and Ireland at the forthcoming International Exhibition 
at Antwerp, which is to be opened in May next, and 
of which the King of the Belgians is the patron and the 
Count of Flanders the president. The Exhibition includes 
industrial, scientific, and artistic productions, maritime, 
colonial, and African sections, and shows of agricultural 
products, flowers, fruit, &c. The site of the Exhibition 
is a plot of land of 200 acres near the River Scheldt, and 
connected with all the principal railways, and the main 
buildings cover 120,000 square yards. The Governor of 
Antwerp is the president of the Executive Committee, 
and the Belgian Government has appointed a Commis- 
aptieomat, The British Government has authorised 
Mr. De Courcy Perry, Her Majesty’s Consul-General in 
Belgium, to act as Commissioner-General for Great 
Britain, and he has nominated as the Antwerp committee 
the Lord Mayor, Sir Frederic Leighton, P.R.A., Alder- 
man Sir David Evans, Sir George Birdwood, Mr. 
Kennedy, C.B., Colonel North, Mr. Walter H. Harris, 
Mr. A. Agelasto, Mr. James Dredge, Mr. John Morgan, 
and others. The scheme has received the warm approval 
of the London Chamber of Commerce and the Associated 
Chambers, and a programme indicating their co-operation 
will shortly be issued. Meanwhile information will be 
supplied in London by the Chamber of Commerce, and in 
Antwerp by the British Consul-General. To co-operate 
with the Chamber of Commerce an important committee 
has been formed by M. Rogier, Belgian Vice-Consul in 
London. Many of the exhibitors at Chicago are sending 
their goods direct to Antwerp. 





COLLISION AT LUDGERSHALL; MIDLAND AND SoOvuTH- 
WESTERN Rartway—OrriciaL Rerort.—Major Yorke’s 
report on the above has just appeared, and, to quote 
his words, ‘‘ This collision must be held to betray a 
laxity of discipline and a disregard of rules, to which the 
earnest attention of the company should be called,” a 
conclusion in which we heartily concur. Ludgershall 
station is a passing place, with up and down platforms on 
the single line, between Andover and Cheltenham ; there 
is a falling gradient of 1 in 100 from Cheltenham towards 
the station, which is itself on the level. At 9.15 p.m. 
on September 23, an up excursion train from Andover 
was. standing at the station, when it was run into by 
the down mixed train from Cheltenham, which had over- 
run the home signal. The leading buffers of both engines 
and a carriage drawbar hook were broken, while one 
passenger complained of slight injuries, but both trains 
were able to proceed on their journeys. The collision 
was due, first, to the porter-signalman at Ludger- 
shall taking on both trains at onca in the usual way, 
instead of taking the second on under the warning signal 
of ‘*Section clear, but station blocked ;” secondly, to his 
going out of his cabin to fetch the tablet before setting 
his road for the mixed train, though he had some excuse, 
as it was necessary to ascertain if the excursion train 
was clear of the trailing points before setting his road 
for the other irain ; thirdly , to the fact of the mixed 
train overrunning the home signal, although the driver 
acknowledged that he had seen the distant signal at 
danger as he passed it, in spite of its not being alight 
(apparently another piece of negligence). The driver 
pleaded that the rails were greasy, but as there are 757 
— between the distant and home signals, there should 

ave been ample time to pull up; it is true, however, that 
he did not expect to have to pass any train at Ludger- 
shall, and it appeared that he had never been informed 
of the composition of his train, it having been frequently 
altered since he left Cheltenham. A fourth contributive 
cause was the peculiar interlocking at Ludgershall, 
whereby it was necessary for both the facing and trail- 
ing points to be set for a through train before the home 
signal could be pulled off ; thus, if two trains were taken 
on together, even under the warning signal, it would 
be impossible to prevent a collision if the second train 
overran the home signal before the road had been set 
for it. Major Yorke points out that the more modern 
arrangement is to interlock the home signals with the 
facing points only, and the starting signals with the 
trailing points, and he recommends that this alteration 
be carried out as soon as possible at all the stations on 
this railway. 
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CompiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice 

‘ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the p of a p 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a complete specification, 
give notice at the Patent Ofice of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


20,413. T. Ryland, Dublin. Explosion Engines. 
[6 Figs.) November 11, 1892.—This invention relates to explosion 
engines. Two cylinders are employed, the pistons of ‘which are 
co ted witha crankshaft. One of these cylinders, W, 
ia worked by the ignition within it of a mixture of air and gas, 
the other being worked with the vapour of a hydrocarbon. 
The ignition cylinder W is provided with a jacket in which 
a volatile hydrocarbon liquid such as petroleum is placed, so that 

















the heat generated by the explosion in the cylinder assists in 
vaporising the liquid in the jacket. The complete vaporisation 
of the hydrocarbon is effected in a vessel heated by the current 
generated by a dynamo electric machine. The ignition of the 
explosive mixture in the cylinder is effected by means of electric 
sparks from the dynamo; a small quantity of hydrocarbon being 
heated in the vaporiser to start the engine. (Accepted October 
25, 1893). 


GUNS, &c. 


10,214. W. B. Gordon, Cold Springs, Putnam, New 
Gun Carriages. 


York, U.S.A. [19 Figs.] May 23, 1893. 
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—This invention relates to disappearing gun carriages. As the 
charge is fired the gun I begins to move rearwardly and down- 





wardly, thus elevating the counterweights. As the top carriage 
begins to d d, the ting-rods move the truck forwardly 
between the cylinders, and force the fluid contained in them into 
the air chamber, and by the time the pistons have reached the end 
of the stroke, the gun and counterweights have moved to the 
loading position. During the recoil the system rotates about the 
journals of the parallel cranks, the loading position being directly 
under the firing position. The recoil stores energy in the air 
chamber for returning the gun to the firing position, but inde- 
pendent means are attached to the counterweight for working 
either by hand or power, and consist of a segment Y attached to 
each side frame E of the main carriage, and a series of gear wheels 
carried by the counterweights, and adapted to mesh with the seg- 
mental gears on the side frames. (Accepted October 18, 1893). 
17,104. M. Hasselmann, Frankfort-on-the-Main. 
Germany. Revolvers. [4 Figs.] September 12, 1893.— 
This invention relates to revolvers, and its object is to enable one 
that has been discharged to be quickly reloaded. The turning 
piece B is connected with the revolver by a central stud E, the 
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17,104 more 
internal shape of this piece corresponding with the external shape 
of the magazine drum D. To the front part of the turning piece 
is fastened a round butt-plate, in which are holes into which 
fits the striking pin F of the h H. Fastened to the turning 
plate B are stops I for turning and arresting it together with the 
magazine drum D. (Accepted October 25, 1893). 
MACHINE TOOLS, SHAFTING, &c. 

24,149. H. J. T. Piercy, H. Lea, and W. H. Thorn- 
bery, Birmingham, Bearings of Shafting. [14 Figs.) 
December 31, 1892.—This invention has reference to long cast- 
iron swivelling bearings, and consists in making it in two halves. 
In the middle an internal concentric annular recess a? is made, 
which constitutes the reservoir, from which the oil is raised by an 
endless band of cotton, another internal concentric annular recess 






































a® being provided at each end of the 
overflow oil, these recesses being 1s a4 in the 
lower half a of the bearing with the oil reservoir. Longitudinal 
motion of the shaft can be prevented when desired. This inven- 
tion also relates to means for effecting an accurate adjustment 
of the bearings of shafts in their supports. (Accepted October 25, 
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22,869. W. Asquith, Halifax, Yorks. Tool 
Holders. [5 Figs.) December 13, 1892.—In this invention a 
circular disc 1 is employed, which is carried in a slide bed 2, and 
has a traverse motion imparted to it. Through the centre of this 
plate 1 is a hole 3 for the passage of the shaft 4 to be ‘‘ turned up,” 
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the tool 7 being carried in radial slots. The cutting edges of the 
tools all converge towards a common centre, and each can be 
regulated by ascrew 8, so as to approach nearer to or recede 
further from the centre, and to the shaft which passes through it. 
(Accepted October 25, 1893). 

MINING AND METALLURGY. 

23,443, E. H. White and J. L. Rogers, Sheffield. 
Drilling Apparatus. [2 Figs.) December 20, 1892.—This 
invention relates to apparatus for drilling holes in rock, and its 
object is to provide means whereby the feed screw can be removed 
and repl: without it being necessary to take away the drill, 
and to enable the length of the feed-screw pipe to be adjusted at 
will. The drill-holder A is made separate from the feed screw B, 
and is fixed to the end of it by a set screw C. The thread for the 
reception of the ratchet-wheel D is made upon a projecting part 
of the drill-holder A, and 9 plain part 6! of the feed screw with 














an annular recess b? at the end fits into a hollow formed in the 
holder, the set screw which secures the latter to the feed screw 
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An additional 
on the covering 


pressing with its end into the annular groove. 
covering pipe E fits over and can be adjusted 
tube. (Accepted October 25, 1893). 

RAILWAY APPLIANCES. 

15,470. P. Wheeler, Jr., Branchport, Yates, New 
York. Railway Sleepers. (5 Figs.) August 15, 1893.— 
This invention relates to a railroad tie and chair and means for 
securing the rail removably onthem. The tie A is constructed 
of metal, and has a bottom 1 and upturned edges 2. The side 
pieces 3 are adapted to be secured to the side of the tie, and 
extend up above the edges, and are provided with a recess 
extending beyond the side. Lips extend out into the mouth of the 
recess, having their lower edges adapted to fit over the upper 
face of the flange of the rail B. 6 and 7 are shims, 6 lying within 
the tie, having bolts 8 passing through it, the side of the tie, 
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and the side plate 3, by which the parts are secured rigidly 
together and to each other. The shim 7 has its lower face 
inclined so that it may be interposed between the shim 6 and 
the bottom of the rail, and then driven until the lips clutch and 
hold the rail by the flanges. The small recess allows the flange 
of the rail B to extend into it, when the rail is turned edgewise, 
for the purpose of getting it within the recess in the side plate 
3. When the shim 7 is driven home and the rail tightly clamped, 
a spike 9 may be placed in the upper end of the shim next to the 
flange of the rail to prevent its working out and becoming loose. 
(Accepted October 25, 1893). 

1227. A.J. Boult, London, (K. G. Fieke, Dresden, Saxony.) 
Railway Brakes. [5 Figs.) January 19, 1893.—This inven- 
tion relates to a buffer brake for railway carriages, and consists of 
an arrangement of movable and revolvable rods d acted upon by 
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the buffer-rods a, so that the cams ¢ provided on the rods cause 
the brake shoes h to press upon the wheel tyres i, the rods d 
being capable of turning so as to disengage the cams e from the 
brake shoes h under the action of a reversible lever. (Accepted 
October 25, 1893). 


16,253. J. Zilius, Huntingdon, Penns., U.S.A. Car 
Couplers. [6 Figs.) August 29, 1893.—This invention con- 
sists of an automatic car coupler. The end sill 1 extends trans- 
versely beneath the end of a car, and the drawbar 2 extends be- 
neath the end sill running back between two frame pieces, which 
converge towards their inner ends, across which a bearing plate is 
secured. A headed rod passes through the central opening of 
the bearing plate into a longitudinal opening formed in the 
stem of the drawbar, being held in place by a retaining bolt. 
A buffer spring encircles the rod between the rear end of the 
drawbar and the bearing plate. The outer end of the drawbar is 
formed with the drawhead 8, having on one side the locking 
a 9, and on the other the outwardly extending curved lip 10. 
The drawbar, just behind the drawhead, is bevelled on its oppo- 
site sides in the same inclined plane, to adapt it to fit with and 
be actuated by a slotted actuating plate. This plate fits 
loosely within a recess formed in the end sill, and is formed with 
an oblique opening adapt it to fit and slide down upon 
the drawbar. A lever 13, mounted in bearings on the end of the 
car, has its cranked inner end 14 connected by a short chain 15 
with an eyed stem 16 which rises from the top of the actuating 
block. When the actuating block is raised by the lever 13, 
its inclined sides, formed by the block opening, slide the 
outer end of the drawbar outward, the opening in the bearing 
plate being large enough to admit of this movement. A series 
of small rollers are mounted in the bearing plate beneath 
the outer part of the drawbar, and support the weight of the 
drawbar and take up the friction as the bar slides from side to 
side. When the actuating plate has been raised to its highest 
point, the pressure of the spring pushes the drawbar slightly 
out, so that the upper end of the shoulder on its side engages 
under a shoulder formed on the inner side of the actuating plate, 
the plate being thus locked and held in its raised ition, 
holding the drawhead moved outward to one side. When the 
two cars to be coupled come together, the curved ends of the 
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locking lips 9 strike against the curved faces 10, and the drawbars 
are pushed back sufficiently to clear their shoulders from the 
locking shoulders of the actuating plates, when the latter drop by 
their own weight, and as they slide down upon the drawbars, their 
inclined sides slide the latter inward, until the locking lips 9 are 
closely engaged with each other, thus locking the drawheads 
together. The upper and lower sides of each locking lip or hook, 
back of its point, are closed by an integral hood-piece, beneath 
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which the point of the other drawhead hook fits. To uncouple 
cars, the levers are turned to raise the actuating plates, when 
their inclined sides slide both drawheads outward, until their 
locking hooks clear each other ; and the shouldered drawbars, 
pushed out by their buffer springs, engage the shoulders of the 
actuating plates, and the couplings are thus locked in their un- 
coupled positions ready to automatically couple when two of 
the cars are brought together. (Accepted October 25, 1893). 


STEAM ENGINES AND BOILERS. 


23,573. J. E. Howard, Halesowen, Birmingham. 
Reducing Valves. [2 Fiys.) December 21, 1892.—This in- 
vention relates to valves, and consists of a cylinder C having a 
piston F working in it. The inlet and outlet pipes A, B, respec- 
tively, are diametrically opposite to one another, and lead to 
ports on the inner face of the cylinder C, The piston F has a cir- 
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cumferential groove /, which allows the steam to pass round it 
from the inlet to the outlet port. The outlet has a passage lead- 
ing from it to the end of the cylinder beyond the piston, so that 
when the pressure here increases, the piston is moved longitudi- 
nally against an adjustable spring, and so partially closes the 
ports, diminishing the flow, and thus reducing the pressure in 
the outlet to the proper amount. (Accepted October 25,1893). 


18,784. W. Beesley, Freshfield, and A. V. Wright, 
Formby, Liverpool. Steam Boiler Furnaces. [7 Fis.) 
October 20, 1892.—This invention relates to steam boiler furnaces. 
In place of firebars, plates a are employed, and are formed so that 
their inner edges meet in the centre at a higher level than their 
outer edges, which rest on angle bars attached to the interior 
of the flue. Pipes of small diameter are placed under each 














late a, and have holes in them at intervals corresponding with 
Eetes formed in the plates. Jets of steam are thus introduced into 
the fuel at any angle from the centre towards the sides of the flue. 
A pipe is placed along the centre of the upper part of the flue 
as far as the bridge, this pipe being formed with holes from which 
jets of dry steam are introduced into the flue, 80 as to mix with 
the smoke. (Accepted October 25, 1893). 


23,155. S. Drummond and T. Abbott, Bradford. 
Metallic Packing. [8 Figs.] December 16, 1892.—This in- 
vention relates to a method of packing the spindles of Corliss 
valves, its object being to provide a steamtight packing adapted 
to cause little friction. A steamtight collar A is secured on the 
spindle B, so that it lies in the packing-box D when the spindle is 
in position; and a packing ring F, of a material such as gun-metal, 
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fits loosely on the spindle between the front face of the collar and 
the packing-box cover G. A spring H is arranged to keep the 
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collar, packing ring, and packing-box cover in contact. (Accepted 


October 25, 1893). 
MISCELLANEOUS. 

23,354. T. Holmes and R. Williams, Seacombe, 
Chester. Pipe Joints. [5 Figs.) December 19, 1892.—This 
invention relates to the joints of pipes in which flanges are em- 
ployed and are bolted together. The inner faces of the flanges a', 
a2, by which the adjacent ends of the pipes 51, b? are connected 








together, are corrugated, the corrugations being so arranged that 
the projecting parts of one flange fit within spaces between the 
projections of the other. The pipes may thus be adapted to convey 
liquids under pressure with simply the employment of a layer of 
red lead. (Accepted October 25, 1893). 


23,130. T. S. Tait and J. Hood, Inverurie, Aber- 
deenshire. Pulp Engines. [3 Figs.] December 15, 1892. 
—The object of this invention is to provide an engine with a guide 
to direct the pulp away from the back of the roll, and prevent it 
from being carried round with and over the top of the roll. A 
passage is formed at the back of the roll D, and so placed that the 
pulp is forced through it into the trough A of the engine, and pre- 
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vented from being carried round with the roll. In existing 
engines the passage is formed by raising the backfall and giving 
it the proper shape by a block of wood or iron, and fixing to 
the cover of the engine a guide F extending the whole width of 
the roll, so as to form a passage between the raised backfall and 
guide through which the pulp is thrown. (Accepted October 25, 
1893). 

43. C. Christiansen, London. Hydraulic Machi- 
nery. [1 Fig.) January 2, 1893.—This invention relates to a 
fluid supply regulator which controls the quantity of high pres- 
sure fluid d by inery, such as lifts or cranes, to the 
amount of work they have to perform. The pipe } forms a direct 
communication with the cylinder of the lift, which, with the 
chamber A, is always full of fluid under a pressure corresponding 
with the load placed upon the lift. Steps B, C, and D form 
a plunger, the dimensions of the former being such that its 
comparatively short travel displaces enough fluid to force 
the lift upward to the full extent. When the supply is turned 
on, the chamber F is always open to the pressure fluid, 














which, acting on D, pushes the whole plunger forward, thereby 
raising the lift when the load does not exceed the smallest limit. 
When the controlling valve is closed to the supply and opened to 
the exhaust, the lift descends, thereby raising the step plunger, 
and the used pressure fluid exhausts through pipe a. When the 
pressure fluid is admitted to chamber E, and acts on the annular 
ring of C in addition to the pressure acting on D, the step C is 
able to push the plunger forward, thereby raising the lift when 
the load does not exceed the middle limit, but only using 
the quantity of pressure flui y to disp C, instead 
of consuming the whole quantity 'y to displace the whole 
travel of the lift ram. If a load exceeding the minimum limit, 
but not exceeding middle limit, is placed on the lift, the spindle 
d with valves t, k, 1, m rise, and the first one enters p! 
first, thereby closing the exhaust through o and then valve & 
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leaves p and enters the enlarged space, thereby allowing the pres- 
sure fluid to enter through a pipe which is part of pipe a, and 
through pipe n into chamber E, where it will act onC. Should the 
controlling valve in connection with a then be closed to the supply 
and open to the exhaust, the valve spindle with the valves ¢, k, 1, m 
return to the position shown, while the lift descends, thereby 
raising the step plunger and expelling the exhaust fluid in chamber 
E through n, p', and o, If the load U nape on the lift exceed the 
middle limit, the pressure of the fluid in chamber A is correspond 
ingly higher, and after raising the valve spindle d with weight 
and lever f attached to it, until the lower part of the slot in the 
connecting-rod g has reached lever and weight h raises the latter 
also, whereupon the valves will be moved so as to close the ex- 
haust from chamber E, then this chamber entirely prevents any 
upward movement of the plunger B, C, D, and also allows the 
pressure fluid to pass from al into pipe g, and through the non- 
return valve 7 into chamber A, where through pipe b it acts 
directly on the lift ram, and the full load can be raised by using 
the same quantity of pressure water as.is generally used. Should 
the controlling valve in connection with a then be closed to the 
supply and opened to the exhaust, the valves i, k, 1, m return to 
the position shown, while the used pressure fluid exhausts 
through the non-return valve s and along pipe a. (Accepted 
October 25, 1893). 


23,470. T. W. Cole, Leyton, Essex. Producing 
Motive Power. (8 Figs.] December 20, 1892.—This invention 
relates to the production of motive power by centrifugal force. 
The apparatus comprises a bar mounted so that its ends can move 
in any direction, and provided with means by which it can be 
rotated upon its axis. At the ends, but at opposite sides of the 
axis, are placed weights b, which, when the bar ais rotated, cause 
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the ends to move in circular paths, the radii of these paths being 
varied according to the speed at which the bar is being rotated 
upon its axis. To utilise the force of the weights when moving, 
in conjunction with each end of the bar is arranged a crank 
having a slot with which the end of the bar engages, the axis of 
rotation of the crank passing through the centre of the circular 
path'in which the weights move, the motion of the crank being 
utilised as desired. (Accepted October 25, 1893, 


UNITED STATES PATENTS AND PATENT PRACTICE. 

Descriptions with iflustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Tron 1n Iraty.—The imports of iron into Italy in the 
first nine months of this year amounted to 175,229 tons, 
as compared with 114,424 tons in the corresponding period 
of 1892, In the total of 175,229 tons representing the 
imports of iron into Italy to September 30 this year, 
Germany figured for 57,328 tons, and Great Britain for 
117,899 tons. 





New Sovutn Wars Rattways.—The quarterly report 
of the Commissioners states that the line from Coota- 
mundra to Temora, a distance of 39 miles, was opened 
for traffic on September 1. The revenue for the months 
of = and August showed a very serious decrease, but 
since that date a material improvement has taken place 
in consequence of the wool coming forward much more 
rapidly than was thé case last year. The total decrease 
in revenue for the quarter amounts to 20,435/., the work- 
ing expenses at the same time showing a decrease of 
50,3222. The percentage the expenditure bears to the 
earnings shows a decrease of 5.35 per cent. ‘The coach- 
ing traffic has fallen off to the extent of 22,711/., or 8.86 
per cent., no less than 19,472/. of this amount being in 
first-class passenger revenue. The total number of pass- 
enger journeys made during the quarter shows a decrease 
of 118,979, or 2.44 per cent. only ; practically, therefore, 
the same amount of work has been performed, although 
the revenue has fallen off so much. The intercolonia 
passenger traffic, in consequence of the general depression 
in the colonies, continues to show a very heavy decrease, 
the loss during the quarter amounting to 31.26 per cent. 
In the merchandise traffic the live stock and wool show 
an increase of 30,303/.; the mineral traffic, however, 
shows a decrease of 17,407/., being 28.90 per cent. of the 
value of the mineral traffic for the same quarter of 1892. 
General merchandise shows a falling off of 12,242/., or 
5.21 per cent. Out of the gross decrease in the mineral 
traffic, 14,177/. is attributable to coal, there being a loss of 
142,000 tons, This decrease is following one of 114,081 
tons in the corresponding quarter of last year. The 
increased revenue derived from wool is caused by 40,715 
bales having been carried in excess of the quantity carried 
for the same period in 1892, The earrings per train 
mile show an improvement of 34d. per mile as compared 
with last year, and the expenses per train mile have been 
reduced by 2id. per mile, thus giving an additional net 
profit of 6d. per mile upon the 1,800,931 miles run ; 
representing a sum of 45,000/. The earnings per train 
mile show an increase of 1s. 2d. per mile as compared 
with the September quarter of 1890. 
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HYDRAULICS OF FIRE STREAMS. 


Tue combustible nature of many of the buildings 
in America, owing to the free use of timber in their 
construction, has led to very great interest being 
taken there in fire-resisting appliances, not only 
among property owners, but also by the general 
public. The efficiency of the brigades is stimulated 
by periodic competitions, while the officers of the 
insurance corporations exhibit the greatest interest 
in all improvements tending to render buildings 
better able to resist combustion, and in new 
appliances for the purpose of extinguishing fires. 
Among the many devices which have been intro- 
duced from time to time to increase the efliciency 
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of the brigades, there have been many forms: of 
nozzles designed to produce jets of exceptional 
solidity and power. Some little time ago a large 
number of these nozzles were submitted to exact 
tests by Mr. John R. Freeman at the expense of 
the Associated Factory Mutual Insurance Companies 
of New England and Pennsylvania. These experi- 
ments were carried out with the very greatest care, 
and have a value for many purposes besides those of 
fire brigades. 

Each nozzle was tested in conjunction with a 
short ‘‘ play pipe” of very much larger diameter 
than itself, and the coefticient of discharge obtained 
was practically that of play pipe and nozzle com- 
bined. The pressure of water at the base of the 
play pipe was most carefully measured by means of 
a peizometer. This consisted of a ring (Figs. 1 and 
2) surrounding the pipe and connected to it by 
four holes drilled exactly square to the pipe and 
without burrs. From the ring there was led a 
pipe to a fixed mercurial column, on which the 
pressure could be read within 0.15 of a pound. 
The discharge from the nozzle was measured in 
a tank which had been very carefully calibrated. 
The jet was first allowed to become steady, run- 
ning to waste, and was then deflected against a 
screen, which guided the water into a tank for a 
certain interval of time, which was read by a stop- 
watch to the tenth of a second. The amount of 
water caught was then read off, and the discharge 
calculated in gallons per minute. The diameters of 
the nozzles were taken with fine micrometer cal- 
lipers, and were believed to be correct within 
toss in. In speaking of the many precautions 
taken, many of which we have not space to notice, 
Mr. Freeman says: ‘‘ To sum the whole matter 
up, we may have confidence that in general our 
determinations of the coefficient of discharge of 
nozzles were certainly correct within one-half of 








1 per cent., and that probably the mean of the 
values found for a given nozzle was correct within 
a somewhat smaller limit.” 

Figs. 3 to 9 show examples of the forms of 
nozzles most generally used, while the Table on 
page 718 gives the results of the tests. 

It will be seen that the coefticients decrease as 
the diameter increases from .983 for a to .971 fore. 
The larger coefticient of the ?-in. and {-in. nozzles 
is due to the relative decrease of friction loss con- 
sequent on the area of the waterway through the 
play pipe bearing a larger ratio to the area of the 
nozzle, and the smaller coefticient of the 12-in. nozzle 
is due to the relatively small size of throat, or small 
end of the play pipe. Several other cones of the 
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same general character as those engraved were 
tested, the coefticient varying mostly from .971 to 
.978. Two nozzles, however, fell below this 
standard ; they are illustrated in Figs. 10 and 11. 
The latter had a coefficient of .946 owing to in- 
creased friction due to the narrowness of the water- 
way near the down stream end of the play pipe. 
In Fig. 10 the coefficient was .961,° the reduction 
being produced by inserting a hollow cone, which 
formed a sharp-cornered ridge projecting into the 
waterway -}; in. When the cone was removed the 
coefficient was .976. 

These experiments show that the coefficient of 
discharge of nozzles is not very sensitive to pecu- 
liarities of form and finish, but that nozzles of the 
same general style made at different times and 
places may be relied upon to give, for a given 
pressure and area of outlet, discharges which are 
identical within the practical limits of measure- 
ment. Mr. Freeman argues from this that by 
means of smooth hose nozzles of ordinary good 
construction, water under high pressure may be 
measured with extreme accuracy, and that this 


ASS 


pressure gauge is at hand, and isconnected directly 
to the base of the play pipe by a suitable peizo- 
meter, is equal to all the requirements of a pump- 
ing engine test, and is equal in accuracy to the 
ordinary weir measurement. Under 801b. pres- 
sure four 1}-in. nozzles, connected directly to the 
main without hose, would discharge the full 
capacity of a pump lifting 2,500,000 gallons per 
twenty-four hours. 

For the information gained in his tests, Mr. 
Freeman has designed the standard nozzle illus- 
trated in Fig. 12. It will be noticed that the end 
is made very heavy to resist burning, and that the 
lip is cut out to prevent the edges of the orifice 
being burred. The washer by which the joint is 







Fig. 17. 


made with the play pipe is outside the latter, and 
cannot project into the stream, while a rim prevents 
it being blown out. 

Some firemen have had a great belief in the 
efficiency of ring nozzles, but this will be swept 
away by the experiments. We illustrate three 
forms, out of many, in Figs. 13, 14, and 15. The 
first has a coefticient of .736, the second of .713, 
and the third of .582. The last is not a style in 
practical use, but was constructed for the sake of 
the experiments. The ring nozzle has sometimes 
an apparent advantage over the plain nozzle, since 
it throws a smaller jet, even when of the same dia- 
meter, and thus the pressure in the play pipe is 
better maintained when the water is delivered 
through a long length of hose. 

While making tests of the jets Mr. Freeman also 
investigated the loss of head due to friction in dif- 
ferent kinds of hose. His results are extremely 
interesting, and demonstrated to what an enormous 
extent internal smoothness increases the conduct- 
ing power. Fourteen different specimens of itis 
hose were tried in all with 1-in., 1}-in., and 13-in. 
smooth nozzles, and in some cases with smaller 
nozzles. The hydrant pressure varied from 
15 lb. to 125 lb. per square inch, and the delivery 
of the hose from about 50 to 325 United States 
gallons* a minute ; the corresponding mean linear 
velocity in some of the kinds of hoses varied from 
3 ft. to 21ft.a second. The loss of pressure by friction 
was found to follow the common theory of being 
proportional to the square of the discharge closely 


* A United States gallon of water weighs 8 lb., or 





method of measurement, provided an accurate 


.8 of an Imperial gallon. 
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enough for all practical purposes, but the fact | Figs. 16 and 17 show the appearance of samples 
that there was a slight divergence from the law|K andG. This entirely upsets the manufacturer's 
was also clearly shown. The results of a number theory that the roughness does not matter, since 
of experiments are plotted in Fig. 18, in which the the water ‘‘lies dead” all round the periphery. 

full lines show the results and the dotted lines are _ To illustrate the effects of the diameter of hose 
mathematical curves of square plotted through the upon the loss of pressure by friction, Mr. Freeman 
240-gallon point. The length of hose varied from has calculated the following Table, which is based 
50 ft. to 350 ft., and the friction loss was found to on the well-known Jaw that the loss of pressure 
be proportional to the length. The pressures were varies inversely as the fifth power of the diameter. 





Pig. 18. 
FRICTION LOSS IN FIRE HOSE 


Figures above line give mean pressure within hose 4 


» below , . number of Expt Je 


Dotted curves give loss as proportioned to 
ware id Quantity starting trom 
gation point of the curve through 
the observations 
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read at each end of the hose every half-minute, |The comparison in each case is for any definite 


and several independent tests were made of each | number of gallons per minute in hose of equal 
sample. Taking the specimens marked in the | smoothness, but of different diameter. 


Table, the worst (L) was unlined linen hose ; at a | Comparisen ef Wvietion tn Hoes of Diferent Diameters. 
discharge of 240 gallons per minute it lost about | The loss of pressure due to friction in 3-in. hose is 40 per 
27 1b. per 100 ft. of length. The rough rubber cent. of that in 24 in. 
lined hose K was nearly as bad; under the same | The loss of pressure due to friction in 2J-in. hose is 50 per 
conditions it lost 24 1b. A not: ble improvement is | Th yerg that in 24 oy Se ae ae 
seen when we come to the very smooth rubber- . bre “lata riction im 3-in. hose is 63 per 
lined hose D, and the medium rubber-lined hose | The loss of pressure due to friction in 28-in. hose is 78 per 
G ; these both lost about 12 1b. The leather hose | cent. of that in >) in. 
J lost 11 lb., and the very smooth solid rubber hose | The loss of pressure due to friction in 23-in. hose is 29 per 
A10lb. Thus between the best and the worst the | Th —_ more than that in 24 in. | init ~~ 
loss varied from 10 1b. to 27 Ib. per 100 ft. This | “7° "OSS of pressure due to friction in 2j-in. hose is 70 per 
diff eae oe a eentatton tn 1 cent, more than that in 2} in. 

ifference was entirely due to the varieties in the | The loss of pressure due to friction in 2}-in. hose is two 








smoothness of surface in the hose. Mr. Freeman | times as much as in 24 in. 
devised a most ingenious method of demonstrating | The loss of pressure due to friction in 2-in. hose is 3.05 
what the interior was like ; he filled up a piece of times as much as in 24 in, 
hose with plaster-of-paris, and Pangan fe awater| This Table shows how essential it is to fire 


pressure of 100 Ib. per square inch until the plaster | brigades that their hose should be the largest hose 
set. The resulting cylinder was then cut out. | that can be conveniently handled. 
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From our readers’ point of view the experiments 
with the nozzles will have the greatest interest. 
Such nozzles appear to form measuring apparatus 
which can be relied upon to less than 1 per cent. 
They are small in size, and can be procured in almost 
all parts of the world. Those who wish to gain 
the benefits of Mr. Freeman’s researches into the 
height to which jets will rise we must refer to his 
paper read before the American Society of Civil 
Engineers, and. published in No. 426 of their 
Transactions. 





THE AMERIOAN SOCIETY OF NAVAL 
ARCHITECTS. 
(From our New York CorRresPONDENT.) 

Tue first annual meeting of an organisation 
attracts about as much interest and is almost as 
much of an event as the first baby in a well- 
regulated family. The writer is therefore inclined 
to go more into detail in the description of the 
inaugural meeting of the American Society of 
Naval Architects and Marine Engineers, held in 
New York City on November 16, 17, and 18 last. 
The older societies gave to the infant one a most 
cordial welcome, as was its just due. Perhaps 
nothing better marks the progress of engineering 
in the United States than the fact that no one or 
half-dozen organisations can cover the field of 
thought or inquiry, and it is a source of pride to 
every American that naval architecture and marine 
engineering have awakened sufficient interest to 
require a separate organisation. This shows that 
we are progressing rapidly as a maritime nation, 
and slowly but surely regaining the position which 
was lost at the time of our civil war. 

The chair of the presiding officer was most ably 
filled by the president of our great American 
Line, the International Navigation Company, Mr. 
Clement A. Griscom. His opening address, on 
November 16, was most felicitous. He held it a 
happy coincidence that this Society should have 
sprung into existence at the time the nation was 
creating a new navy, and said the appropriations 
of Congress for cruisers and battleships had 
also stimulated an interest in maritime affairs 


-| generally, and that a navy could not be maintained 


without a merchant marine to sustain it. He 
congratulated the Society on the splendid achieve- 
ments of its members in the art of shipbuilding. 
This eloquent address was followed by the report 
of Mr. F. T. Bowles, chairman of the executive 
committee. The Society has 4 life members, 260 
active members, 165 associates, and 2 juniors— 
total 431. Its receipts were 5403 dols. and ex- 
penditure 767 dols., leaving a balance in treasury 
of 4636 dols. 
The following persons were then elected to office : 
President : Clement A. Griscom, of Philadelphia, 
president International Navigation Company. 
First Vice-President: Theodore D. Wilson, of 
Washington, ex-Chief Constructor, U.S.N. 
Vice-Presidents: Charles H. Cramp, of Phila- 
delphia, president William Cramp and Sons’ Ship 
and Engine Building Company ; George W. Mel- 
ville, of Washington, D.C., Engineer-in-Chief, 
U.S.N.; George W. Quintard, of New York, 
president Quintard Iron Works ; Irving M. Scott, 
of San Francisco, vice-president and general 
manager Union Iron Works; Francis A. Walker, 
of Boston, president Massachusetts Institute of 
Technology ; William H. Webb, of New York, 
naval architect (retired); Charles H. Loring, of 
Brooklyn, ex-Engineer-in-Chief, U.S.N.; Philip 
Hichborn, of Washington, Chief Constructor, 
U.S.N. ; R. W. Meade, Commodore, U.S.N. 
Secretary and Treasurer : Washington L. Capps, 
of Washington, Assistant Naval Constructor, U.S.N. 
Members of Council: Francis T. Bowles, of 
Norfolk, Va., Naval Constructor, U.S. Navy; 
F. E. Chadwick (associate), of Washington, D.C., 
Commander, U.S. Navy; F. L. Fernald, of New 
York, Naval Constructor, U.S. Navy; H. T. 
Gause, of Wilmington, Del., vice-president Harlan 
and Hollingsworth Company; N. G. Herreshoff, 
of Bristol, R.I., vice-president and general manager 
Herreshoff Manufacturing Company ; Philip Hich- 
born, of Washington, D.C., Chief Naval Con- 
structor, U.S. Navy; T. W.*Hyde, of Bath, 
Maine, president Bath Iron Works; W. H. Jaques 
(associate), of South Bethlehem, Pa., ordnance 
engineer Bethlehem Iron Company ; J. C. Kafer, 
of New York, superintendent Morgan Iron Works ; 
Frank King, of Sparrows Point, Md., superinten- 
dent marine department Maryland Steel Company ; 
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F. E. Kirby, of Detroit, Mich., consulting and 
constructing engineer Detroit Drydock Company ; 
Stevenson Taylor, general manager W. and A. 
Fletcher Company; J. W. Miller (associate), of 
New York, president Providence and Stonington 
Steamship Company ; Lewis Nixon, of Philadelphia, 
Pa., general manager hull department William 
Cramp and Sons’ Ship and Engine Building Com- 
pany ; C. B. Orcutt, of New York, president New- 
port News Shipbuilding Company; J. F. Pank- 
hurst, of Cleveland, Ohio, vice-president and general 
manager Globe Iron Works; Harrington Putnam 
(associate), of New York, counsellor-at- law ; 
W. T. Sampson (associate), of Washington, D.C., 
Commodore, U.S. Navy, Chief of Bureau of Ord- 
nance; Horace See, of New York, consulting 
engineer and naval architect ; E. A. Stevens (assv- 
ciate), of Hoboken, N.J., president Hoboken 
Ferries; G. E. Weed, of New York, president 
Morgan Iron Works; F. W. Wheeler, of West 
Bay City, Mich., president F. W. Wheeler Ship- 
yard and Drydock Company. 

Executive Committee: Francis T. Bowles, chair- 
man; H. T. Gause, E. A. Stevens, Lewis Nixon, 
Harrington Putnam, C. A. Griscom, ex officio; 
W. L. Capps, ex officio. 

The object of the Society is ‘‘the promotion of 
the art of shipbuilding, commercial and naval,” 
and to be a member, one must be a naval architect 
or marine engineer, or a professor of naval archi- 
tecture or mechanical engineering, and he must be 
not less than twenty-five years old, and have been in 
a responsible position for at least three years. The 
meeting was extremely well attended, and many of 
the most prominent engineers in the United States 
were present; among them your correspondent 
noted the following: J. F. Holloway, Past-Presi- 
dent of the Mechanical Engineers ; Professor J. 
E. Denton, Stevens Institute, Hoboken, N.J.; 
Professor W. F. Durand, Cornell University, 
Ithaca, N.Y.; S. Dana Greene, General Electric 
Company, New York; Jas. T. Boyd, general 
manager George F. Blake Manufacturing Com- 
pany, New York; C. H. Haswell, New York; H. 
B. Roelker, New York; A. A. Henderson, Chief 
Engineer, U.S.N.; A. P. Niblack, Lieutenant, 
U.S.N.; J.J. Woodward, Naval Constructor, U.S.N.; 
A. H. Raynal, superintendent S. L. Moore and 
Sons’ Company, Elizabeth, N.J.; Professor C. H. 
Peabody, Massachusetts Institute of Technology, 
Boston ; F. M. Wheeler, Wheeler Condenser and 
Engineering Company, New York ; R. W. Daven- 
port, vice-president of the Bethlehem Iron Com- 
pany, South Bethlehem, Pa.; Charles E. Emory, 
New York; G. A. Cormack, secretary of the 
Corinthian Yacht Club ; Wm. Gardner, 1, Broad- 
way, New York; C. D. Mosher, 1, Broadway, New 
York ; Colonel H. G. Prout, editor of the Kailroad 
Gazette; M. N. Forney, editor of the American 
Engineer and Railroad Journal ; Charles Kirchoff, 
editor of the Iron Age; M. N. Baker, associate 
editor of the Engineering News; S. D. V. Burr, 
mechanical editor of the [von Age ; W. M. McFar- 
land, Bureau Steam Engineering, U.S.N., Wash- 
ington ; Colonel E, A. Stevens, president of the 
Hoboken Ferries, Hoboken, N.J.; Francis T. 
Bowles, Naval Constructor, U.S.N., Norfolk, Va.; 
and there were many others of equal distinction, 
but your correspondent is not blessed as was Argus, 
hence can only note those within the range of one 
pair of eyes. 

The first paper was entitled, ‘‘ Evolution of the 
Atlantic Greyhound,” by Chas. H. Cramp, of 
Philadelphia. He contrasted the caravels of 
Columbus with the Lucania, and said this was the 
evolution of four hundred years. He considered 
the great start in record-breaking was when the 
Inman Company in 1869 sent out the City of 
Brussels, which reduced the time of 8 days 4 hours 
1 minute to 7 days 22 hours 3 minutes. This ship 
was 390 ft. long, 40 ft. 4 in. beam, and 3090 tons 
gross. Her displacement at 26ft. load was 6900 tons. 
The engines were simple direct-acting, two 90-in. 
cylinders with 54 in. stroke, and steam at 30 lb. 
Indicated horse-power, 3020; average speed, 14.53 
knots. Next came the Oceanic (White Star Com- 
pany), 3808 tons gross, 420 ft. long, 40.9 ft. beam, 
and depth for tonnage 23.4 ft. Engines were com- 
pound, with four cylinders—high-pressure 29 in. in 
diameter, anil low-pressure 78 in. ; tandem, with 
60-in. stroke, and 66 1b. steam. The same com- 
pany brought out in 1871 the Adriatic and Celtic. 
These boats were 3886 gross tons, 417 ft. long and 
41 ft. beam, had four-cylinder compound engines, 
high-pressure cylinders 41 in. and low-pressure 








78 in. in diameter, and 60 in. stroke, carrying 
80 lb. of steam ; indicated horse-power 3880. The 
record was reduced to 7 days 16 hours 26 min. 
The American Steamship Company constructed at 
the Cramps’ Yard the Indiana, Illinois, Pennsyl- 
vania, and Ohio. 

‘The four ships of the American Line were com- 
missioned in 1872 and 1873. They are 357 ft. long 
over all, and 243 ft. between perpendiculars, 43 ft. 
beam, with a tonnage depth of 24 ft., United States 
measurement, and their gross register is 3126 tons. 
They were powered with two-cylinder compound 
engines, having piston diameters of 48 in. and 
90 in., with 48 in. stroke; and, carrying 75 Ib. 
steam pressure, they developed about 2000 horse- 
power, which gave them an average speed of 
14 knots. They made eight-day trips, and for a 
time attracted their share of the Transatlantic 
traffic, but, as already intimated, they succumbed 
at length to the competition of their subsidised 
British rivals, and ultimately passed under the 
control of the International Navigation Company, 
by whom they have been considered worth re- 
equipment with new triple-expansion engines after 
twenty years of continuous service. These ships, 
though not so large or so high-powered as some 
contemporary vessels, embodied the best ship- 
building practice of their date as to material and 
workmanship, and are still creditable specimens of 
American shipbuilding skill twenty years ago, as 
well as of first-rate efficiency in their classes.” 

The Adriatic, however, held the record till 1874, 
when the Inman Company put out the City of 
Berlin ; gross tonnage, 5490; length, 499 ft., and 
44 ft. beam; tonnage depth, 34 ft. Two-cylinder 
compound engine, high-pressure, 72 in., and low- 
pressure 120 in., with 66 in. stroke, and steam at 
75 lb., and indicated horse-power 5200. The record 
now became 7 days 15 hours 28 min. The White 
Star Company replied with the Germanic and 
Britannic. Length, 455 ft. ; breadth, 45 ft. ; 33 ft. 
measured depth ; gross tonnage, 5008 ; compound 
four-cylinder engines; high-pressure cylinder 
48 in. in diameter, and low-pressure 83 in., 60 in. 
stroke, 75 lb. steam, and indicated horse-power 
5600. The record now became 7 days 6 hours 
52 minutes, and this it was in 1879, although the 
Cunard Company tried to lower it with the Gallia. 

In the same season, however (1879), the Guion 
Line—a new Richmond in this particular field, by 
the way--brought out the Arizona, built at Elder’s, 
and with her took the pennant so long borne by the 
White Star ships. The principal dimensions of the 
Arizona are 450 ft. by 45.4 ft. by 35.7 ft., and she 
is powered with three-cylinder compound engines 
having one 62-in. high and two 90-in. low pressure 
cylinders, 66-in. stroke, and, with steam at 90 lb., 
developed 6640 indicated horse-power. Her gross 
tonnage is 5164, and her best trip was made in 
7 days 3 hours 38 minutes, involving an average all- 
the-way speed of 16.27 knots an hour. The Arizona 
carried the banner, by virtue of this performance, 
two seasons—1879 and 1880. This success of the 
Arizona stimulated the Guion people to renewed 
efforts, and in 1881 they brought out the Alaska, 
also built at Elder’s (or the Fairfield yard), then 
under the able management of the late Sir William 
Pearce. 

The Alaska’s dimensions are 500 ft. by 50 ft. by 
38 ft. moulded, with a gross tonnage of 9500, and 
her power is a three-cylinder compound engine 
having a 68-in. high-pressure and two 100-in. low- 
pressure cylinders, which, carrying boiler steam at 
100 lb., developed in a mean of four days’ perform- 
ances 11,800 indicated horse-power, and drove her 
across the Atlantic westward in 6 days 18 hours 
47 minutes, which involved an all-the-way mean 
speed of 17.44 knots per hour. The Alaska now 
took the pennant, but she did not hold it long. 
The Barrow Shipbuilding Company brought out the 
City of Rome the same year, and that vessel was 
put in the service by the Inman Line, the title to 
the ship remaining with her builders. 

The contest between the Alaska and the Rome 
was fierce. Trip after trip they sped over the 
ocean ‘‘ neck and neck,” as horsemen say, the 
average difference between their records being but 
a few minutes. Finally, however, the Rome got 
down to 6 days 18 hours, which beat the Alaska’s 
best by 37 minutes, and then the Rome hoisted the 
banner in her turn. The Rome was the largest 
ship of her day, excepting, of course, the Great 
Eastern; at all events, the largest single-screw 
ship up to her date. Her dimensions are 560 ft. 
by 52 ft. by 37 ft., her gross tonnage 8144, and her 


maximum horse-power 11,500 indicated. The Rome 
underwent some vicissitudes in her early history. 
Her first service in the Inman Line was not satis- 
factory, and she was thrown back on the hands of 
her builders. They then made considerable altera- 
tions of boiler arrangement and other details of 
internal economy, and she was put in service again 
by the Anchor Line, where she has remained to 
this time. 

During the year 1881 the Cunard Company 
brought out the Servia, built, as the Gallia was, by 
Thompsons. The Servia’s dimensions are 515 ft. 
by 53 ft. by 37 ft., and her gross register is 7392 
tons. Though a fine ship, the Servia repeated the 
disappointment of the Gallia, by failing to reduce 
the record of either the Alaska or the Rome. Her 
propulsion was by a three-cylinder compound 
engine having one 72-in. high and two 100-in. low 
pressures, with 72 in. stroke, and, carrying 90 lb. of 
steam, she developed 10,200 indicated horse-power 
in her best trip, which was 6 days 23 hours 49 
minutes, 

In 1883 the America came out for the National 
Line, the Aurania for the Cunard Company, and 
the Oregon for the Guion Company. The last ship 
lowered the record to 6 days 9 hours 22 minutes, 
but closed her career off Long Island in a collision. 
Her dimensions were 501 ft. by 54 ft. by 38 ft., 
7375 tons gross, 25 ft. draught with a displace- 
ment of 12,560 tons. Engines, three-cylinder com- 
pound. High-pressure cylinder, 70 in. ; and two low- 
pressure, 104 in. ; 72in. stroke, and steam at 170 Ib. ; 
horse-power, 13,200. The Aurania being a disap- 
pointment, the Cunard Company in 1884-5 built 
the Umbria and Etruria, 501 ft. by 57 ft. by 38 ft. ; 
8120 tons gross; displacement at 26ft. draught, 13,380 
tons ; three-cylinder compound Fairfield engines. 
The high-pressure cylinder was 71 in., the two 
low pressure-cylinders 105 in., with 72 in. stroke, 
and with 110 lb. of steam, their maximum develop- 
ment of horse-power has been 14,840 in the Etruria, 
and 14,460 in the Umbria. They reduced the 
record to about six days even, though each has 
made at least one passage slightly inside of six days. 
They brought the Cunard Line to the front again 
for the first time in several years. From 1884 to 
1889 the Umbria and Etruria maintained their 
supremacy. It was evident that in them the pos- 
sibilities of single-screw propulsion had been 
exhausted, and owners and builders who meditated 
an advance beyond them had to contemplate twin 
screws. 

During the years 1885, 1886, and 1887 there was 
much activity on the part of the French and Ger- 
mans. The latter brought out the Aller, of the 
North German Lloyds, in 1885, the Saale and 
Trave in 1886, and the Lahn in 1887. These were 
British ships, built at Fairfield. They were all 
single-screw vessels, but they had the distinction 
of introducing the triple-expansion engine in Trans- 
atlantic propulsion. The Aller, Trave, and Saale 
are substantially alike in hull and fittings, and 
their engines are exact duplicates, except in cer- 
tain minor or non-essential parts. These vessels 
are 439 ft. in length, and register 4994 tons 
in the Aller to 5380 tons in the Trave and 
Saale, their displacement at 26 ft. draught being 
10,400 tons. Their triple-expansion engines have 
high-pressure cylinders 44 in., intermediate 70 in., 
and low-pressure 108 in., with 72 in. stroke. Carry- 
ing steam at 150 lb., these engines have developed 
8300 indicated horse-power, and their best eus- 
tained speeds have been 17.7 knots for the Aller, 
17.1 knots for the Saale, and 18.6 knots for the 
Trave. As the time of these ships is reckoned 
from Southampton, certain deductions are neces- 
sary for fair comparison with ships dating from 
Queenstown, so it is not worth while to give their 
records, except to say that to equalise the records 
of ships starting from the two points, allowances 
must be made in favour of the Southampton ship as 
follows : 

For 17 knots speed, 16 hours 20 minutes. 

For 174 knots speed, 16 hours. 

For 18 knots speed, 15 hours 30 minutes. 

For 18} knots speed, 14 hours 56 minutes. 

For 193 knots speed, 14 hours. 

The Lahn is 10 ft. longer, 1 ft. wider, and 10 in. 
deeper than her three consorts, and her gross tonnage 
is 5681. Her engines are also of a different type, 
being five cylinder triple-expansion, with two high- 
pressure cylinders 32} in., one intermediate 68 in., 
and two lows each 8d in., the duplicate cylinders 





being arranged tandem, one high and one low 
working together. These engines, with 150 lb. of 
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steam, developed 9800 horse-power, and produced 
a speed of 18.40 knots, making a Southampton 
record of 6 days 22 hours 42 minutes, which, at her 
rate of speed, is equal to a Queenstown passage of 
6 days 7 hours 30 minutes. 

The Spree and Havel, built at Stettin, in 1890, 
for the North German Lloyds, present no essential 
features different from the Lahn, and failed to 
lower the record. 

In 188990 the successes of their neighbours 
stimulated the Hamburg Company to efforts which 
took shape in the Columbia, Normannia, and Prince 
Bismarck. The Columbia was built by Lairds, and 
the Normannia at Fairfield; the Bismarck being 
the only one of tha three built at home. The 
Columbia's dimensions are 463.5 ft. by 55.6 ft. by 
35.5 ft., and her gross register is 7363 tons. Her 
twin screws are driven by two three-cylinder triple- 
expansion engines, with cylinder diameters of 
41 in., 66 in., and 100in., and 66 in. stroke. With 
steam at 150 lb. these engines have developed 
14,600 collective indicated horse-power, producing 
mean speed for a passage of 19.15 knots, and a 
Southampton record of 6 days 14 hours 2 minutes ; 
equivalent to a Queenstown record of about 6 days. 
The Normannia is larger than the Columbia, and 
has more powerful machinery. 

The Normannia’s dimensions are 500 ft. by 
57 5 ft. by 34 ft., and she tons 8250. Her triple- 
expansion engines have cylinders 40 in., 67 in., 
and 106 in., with 66-in. stroke, and, carrying 
steam at 150 lb., they have developed over 15,000 
indicated horse-power. Her best mean speed for 
a passage has been 19.33 knots. The Fiirst Bis- 
marck is chiefly remarkable as being the most 
important commercial ship ever built in Germany, 
and as a result of the policy adopted by the 
German Emperor to encourage home shipbuilding 
by making marked discriminations in secs of 
such ships a3 compared with those built abroad. 
Her dimensions are 502.6 ft. by 57.6 ft. by 38 ft., 
and her tonnage 8874. Her engines are triple, 
with cylinder diameters of 43,5; in., 66,5; in., and 
106,5; in., having a stroke of 63 in. She is re- 
ported to have developed 16,800 indicated horse- 
power, as a mean of six days on the trip which 
gave her, for a brief period, the Southampton 
record. 

Daring all this effort on the part of the English 
and Germans, the French remained quiescent until 
1836-87, when they brought forward the Cham- 
yagne and Bretagne, built at St. Nazaire, and the 

3ourgozne and Gascogne, built by the Forges et 
Jhantiers de la Mediterranée. These ships differ but 
little in dimensions or performance, and detail of 
them is hardly necessary, except to say that their 
tonnage is from 7087 to 7395 gross ; they have com- 
pound engines of about 9800 indicated horse-power 
on a single screw, and the smartest of them, the 
Bourgogne, has made a Havre and Sandy Hook 
record of 7 days and 9 hours, which, at her rate of 
speed, 17.91 knots, is equal to a Queenstown record 
of 6 days and 13 hours. These ships satisfied the 
French until 1891, when they brought out the 
Touraine, built at St. Nazaire. She is the first 
French liner equipped with twin screws. Her 
dimensions are 520 ft. by 56 ft. by 34 ft., and she 
tons 8863 gross. Her engines are three-cylinder, 
triple-expansion, Cylinder dimensions 41 in., 
Gb in., and 100 in., with 65 in. stroke, and, carry- 
ing 140 lb. of steam, they have developed a mean 
average of 13,600 indicated horse-power (French), 
which drove her from Havre to Sandy Hook in 


‘7 days 3 hours and 5 minutes, equivalent to 


a Queenstown record of 6 days 4 hours and 35 
minutes. While the Touraine has not made any 
whole-trip record to compare with the Paris or 
Teutonic, she has shown some remarkable spurts. 
The author then passed to a consideration of the 
New York, Paris, Majestic, Teutonic, Campania, 
and Lucania. They were not described in detail, 
but he claimed that the International Navigation 
Company were entitled to the credit of first putting 
twin screws into passenger ships, and subdividing 
the hull so as to make it unsinkable when three 
compartments were flooded. He claimed that there 
had been no improvement in model throughout. 
He asserted ; ‘‘The principal fad of the great English 
builders is an aversion to statical stability, a re- 
pugnance to metacentric height. As one of their 
standard authorities remarked in a recent paper : 
‘A ship will roll; you cannot help that. There- 
fore the problem is to make her period as long and 


without initial stability, and then make them stand 
up by great quantities of water ballast or other 
dead weight which pays nothing. When I under- 
took the design of the two steamships now building 
under our shipyard, Nos, 277 and 278, I avoided 
this fad at the outset.” 

The author believed that any design which con- 
templates the carriage of water ballast (or other 
dead weight not cargo or coal) as an inseparable 
condition of stability under any circumstances is 
radically defective and should be condemned. 

‘* Under such a system no advantage can be 
taken of decreased draught caused by consumption 
of coal or absence of cargo, but the ship must 
always be kept down to a load draught in order to 
stand up. 

‘*This is a purely Kaglish fad, and the English 
designers stick to it with characteristic tenacity. 
In this, as in many other fads, the English appear 
tenacious in the exact ratio of the density of their 
error. 

‘* The proposition that you must carry 1000 or 
2000 tons of dead weight in water ballast when 
you happen to be short of cargo or run down in 
coal, is one that I cannot really discuss with 
patience when it is possible to build the ship on 
lines that will make her stand alone without de- 
triment to any other desirable quality, and with 
vast improvement to her most important charac- 
teristic, that of safety at all times and in all con- 
ditions.” 

Speaking of the increase in size, Mr. Cramp 
thought on a basis of 28 ft. draught a beam of 70 ft. 
could be used, with moulded depth of about 50 ft. 
and length of 600 ft. to 620 ft. He argued that 
for more than 12,000 horse-power you must have 
two screws, and for over 24,000 horse-power three 
screws. He closed with the following : 

‘* We are, as is well known, building a couple of 
536-ft. ships for the International Navigation Com- 
pany. They are both framed up about two-thirds 
of their length amidships, and plating is in progress. 
They will be launched next spring, and will go in 
commission about a year from now. 

‘¢ Their principal dimensions and qualities are as 
follows : 


Length on load-water line... 536 fb. 
Length over all - — 554 ,, 
Extreme breadth... ae 63 ,, 
Moulded depth 42 


Gross register About 11000 tons 
First cabin capacity 320 passengers 
Second cabin capacity... 200 oi 

Third cabin capacity ss 900 s 

‘*Their propulsion will be by twin screws, ac- 
tuated by two quadruple-expansion engines on four 
cranks, which, with steam at 200 lb., will probably 
develop about 20,000 collective indicated horse- 
power. To support the outboard shaft bearings, 
the hull is built out in a horizontal web to a steel 
frame having both bosses cast in one piece, and 
weighing about 68,000 lb. The after deadwood is 
cut away, and the keel slopes up so that the shoe 
meets the boss frame at the after end. It will be 
observed that these ships are considerably larger 
than the New York and Paris, or about half-way 
beteen them and the Campania class. I will not 
venture a prediction as to their probable perform- 
ance, but I will guarantee them to be perfectly 
safe, comfortable, and economical ships. 

‘* These ships are American from truck to keelson; 
no foreign material enters into their construction. 
They are of American model and design, of 
American material, and they are being built by 
American skill and muscle.” 

The author’s remarks were received with great 
applause, and some discussion followed. 

The next paper was read by Naval Constructor 
J. J. Woodward, U.S.N., and treated of the 
‘* Determination of the Approximate Dimensions of 
a Vessel to Fulfil a Given Programme of Require- 
ments.” It was also followed by a debate. But 
the paper was mathematical, and discussed the 
methods and formulas used: by our naval con- 
structors. The author thought our designers were 
hampered for want of a tank in which various 
models could be tested. 


(To be continued.) 





THE SEWAGE DISPOSAL WORKS OF 
THE COLUMBIAN EXPOSITION. 

One of the great problems presented for solu- 

tion to the World’s Fair authorities was the dis- 


of 150,000 inhabitants. It was necessary to adopt 
a separating system, so that a pure effluent could 
be discharged into Lake Michigan, for none of’ the 
city sewerage was available for the purpose. A 
complete sewage purification plant was therefore 
required, and at this plant all the sewage from the 
Exposition buildings was purified by means cf 
chemical precipitation on the continuous plan, the 
plant being modelled after that at Dortmund, 
Germany, designed by Mr. Carl Kinebuhler. The 
Chicago plant was located in the south-east corner 
of the grounds, near the stock exhibit, and close 
by the car and power house. 

A general plan of the purification works is 
shown by Fig. 1, and a combined elevation and 
section of the tanks by Fig. 2. From these two 
figures it will be seen that the plant consisted of 
an elevated receiving and distributing tank (see 
Fig. 3), four chemical mixers, four precipitating 
tanks, two boilers, a 50 horse-power engine, two 
air compressors, three sludge receivers, two sludge 
filter-presses, two pumps, and other accessories, all 
inclosed in one building. The building containing 
the plant was 100 ft. by 125 ft. 

The main outlet sewer terminated in a vertical 
standpipe 3 ft. in diameter and 40 ft. 04 in. in 
height, which extended nearly to the top of the re- 
ceiving and distributing tank, shown in section and 
detail by Figs. 5 and 6. This standpipe was made 
of }-in. tank steel, riveted in 5-ft. lengths with 4-in. 
rivets having 14 in. pitch, the seams lapping 14 in. 
The pipe terminated in a bell mouth riveted to the 
top of the standpipe, and the top of the mouth was 
secured as shown by detail, Fig. 6. 

The receiving tank (Figs. 2, 3, and 5) was 16 ft. 
in diameter and 10 ft. high, or 8} ft. high to the 
top of the grating, which gave a capacity to the 
latter point of 12,750 gallons. Like the stand- 
pipe, it was of }-in. tank steel, with 1}in. lap 
at the joints and }-in. rivets with 1} in. pitch. 
The sewage discharged from the bell mouth of 
the standpipe on to a grate screen 18 in. below the 
top of the tank. This screen was in eight sections 
(see plan, Fig. 4), and was made of 3 in. by 14 in. 
bars on edge, spaced 1 in. centre to centre, as 
shown in the partial plan of the grating (Fig. 4), 
and by the details of the long and short grate-bars 
(Figs. 7 and 8). The sewage passed down through 
the grate-screens and from the tank through any or 
all of the four outlets E, E, shown in Fig. 2 on the 
section of the tank (Fig. 5), and also in detail in 
Figs. 9 and 10. Each of the outlet pipes was 
14 in. in diameter, and was controlled by a gate. 

Sulphate of alumina or copperas was admitted to 
the sewage as it flowed through the outlet pipe from 
the distributing tank, as shown in Fig. 2. The 
chemical was thoroughly mixed with the sewage by 
the machine mixers located in the special device 
in the outlet pipe, and shown in detail by Figs. 12 
and 13, after which lime was admitted to the out- 
let pipe and a further mixing of sewage and 
chemicals secured by means of the mixer, shown 
in the plan, Fig. 11, in the section, Fig. 2, and 
also in detail by Figs. 14 to 16. The outlet pipe 
terminated at the cone mixer in a quarter bend of 
}-in. wrought iron bolted to the pipe by means 
of a wrought flange with an 184-in. bolt circle having 
16 bolt holes }in. in diameter. The cone mixer 
was suspended in the central cylinder of the pre- 
cipitation tanks by hangers from I-beams, as is 
shown by Fig. 2, and in detail by Figs. 14 to 
16. This mixer discharged the sewage over 
its top edge down the central cylinder to be dis- 
tributed by horizontal arms throughout the lower 
part of the tank, after which it rose to the top 
of the large tank and passed out in a clarified 
state, the solid matter meanwhile having been 
precipitated to the bottom of the tank, from 
which it could be drawn at any time to the sludge 
receivers and filter presses. 

The central cylinder (see Fig. 2) was 6 ft. in 
diameter and 32 ft. high, made of 3; in. by 
60 in. plates. At the lower part the sewage 
was distributed downward into the conical-shaped 
bottom of the main precipitation tank by means 
of eight horizontal radiating arms consisting of 
inverted V-shaped troughs supported at the outer 
ends by 4-in. rods from the central cylinder, as 
shown in the section, Fig. 2. After the sewage 
had passed down through the central cylinder 
and up through the main part of the tank, the 
effluent was collected at the top of the tank by 
means of a system of suspended wooden troughs 








her motion as easy as possible.’ In pursuit of ‘an 
easy roll’ they persistently design their models 





posal of the refuse constantly accumulating at 
Jackson Park, equivalent to the sewage of a city 





resting on the top of the clarified sewage, as shown 
in detail by the various plans, elevations, and 
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s2ctions in Figs. 1, 2, 17, 18, and 19. The troughs 
from each pair of tanks led to a common effluent 
standpipe, 12 in. in diameter, which conveyed the 
effluent down to the ground, where it passed 
through an outlet pipe to the lake. 

The precipitating tanks were 32 ft. in diameter 
for the first 32 ft. from their top down, and then 
diminished in the form of a cone for 22 ft. to 
a diameter of 6 ft., making their total height 52 ft. 
The effluent troughs were 18 in. below the top of 
the tanks, leaving the available height of the 
circular part of the tank 30} ft. Allowing for 
waste space, the available capacity of the tanks 
may be taken as 237,000 gallons, of which about 
54,000 gallons was afforded by the conical portion 
of the tank. Of course it will be understood that 
the holding capacity of these tanks does not directly 
indicate their service capacity, the treatment being 
continuous. 

















tanks, the sludge was forced to the sludge tank by 
the head of sewage above it. When the sludge 
tank was filled, compressed air was turned into it, 
and the sludge was forced into one of the two 
filter presses, ‘shown in plan by Fig. 1. Each filter 
press had fifty cells, 36 in. in diameter and 14 in. 
thick. Each sludge cake weighed about 47 Ib., 
and each pressful of sludge about 2350 lb. The 
presses were made by the Perrin Company, of 
Chicago, which manufacture filter presses for 
separating grease at packing houses, to which these 
are similar. The ironwork of the presses was made 
by the G. H. Bushnell Company, of Thompson 
ville, Conn. A tramway, shown in Fig. 1, was 
provided for removing the sludge cakes to the 
Engle garbage crematory, situated just east of the 
disposal works. The two vertical boilers, shown on 
the plan, Fig. 1, were each of 40 horse-power, and, 
like all the boilers on the grounds, were oil-fed. 

















Some of the details of riveting and supporting 
the conical part of the tanks are shown by Fig. 20. 
The pile and timber foundations of the tanks are 
shown in Fig. 2 (most plainly on the left). There 
were three concentric rows of piling, thirty in 
each row ; they were placed 30 in, apart centre to 
centre, one beneath and one on each side of the 
outer edge of the tank. 

The sludge pipes started from the bottom of the 
precipitation tanks, and extended upward and out 
of the tanks, as shown in Fig. 2. The lower end of 
each pipe terminated in a bell mouth supported on 
three legs, as shown in detail by Fig. 22. Each pipe 
was 6 in. in diameter, and connected with a 6-in. 
pipe leading to the three sludge tanks or receivers, 
as shown in Fig. 1. The detail of the sludge pipe 
at its passage through the conical bottom of the 
tank is also shown by Fig. 21. The three sludge 
tanks were each 4 ft. in diameter, and 8 ft. high in 
the clear, the ends being curved outward, giving a 
capacity of about 100 cubic feet, or 750 gallons. 
The sludge passed in at the top and out at the 
bottom of the tank through a special casting 
(Fig. 23). Compressed air was admitted through 
a 2h-in. air pipe entering the top of the tank. A 
hand-hole was provided in the top of the tank, anda 
float and indicator to show when the tank was full. 

Upon opening the proper gate in the sludge pipe 
connecting the precipitation tanks with the sludge 





The 50 horse-power high-speed steam engine was 
made by the New York Safety Power Company. By 
means of a belt the engine drove the line shaft, 
which in turn transmitted power to run an elevator, 
a pulveriser which ground clay for earth closets, the 
four chemical mixers, by means of rope trans- 
mission, and three centrifugal pumps. The two air 
compressors were put in by the Norwalk Iron 
Works Company, South Norwalk, Conn., and had 
8 in. by 10in. steam cylinders. The Worthington 
pumps, as shown on the plan, Fig. 1, were used to 
pump the local sewage of the disposal building, 
including the liquid from the presges to the tanks, 
and were also used to empty the tanks. The heavy 
flow of sewage, as would be expected, was from 
9 a.m. to 6p.M. Weir measurements of the effluents 
were taken every hour, and both chemical and 
bacteriological analyses were made to determine the 
results obtained. The plant was put in operation 
on April 14, 1893. The average daily flow of 
sewage since the beginning of May was as follows: 


Gallons. 

Month of May 910,000 
ve une ... 1,630,000 

is ; eer 

a August... ....... 2,497,000 
‘an September ‘ie ... 2,425,000 
First week in Octcber ... 2,358,000 
Second week in October 2,582,000 
Chicago Day, October 9 2,935,000 





Experiments were made with copperas, sulphate 
of alumina, and lime, as precipitating agents. The 
plant was operated with eight-hour shifts, and each 
shift was instructed what chemicals to use and in 
what quantities. The morning shift included an 
engineer, a fireman, and a pressman, with two 
helpers, and a man to attend to the screens, the 
chemicals, and to take the weir measurements—a 
total of six men ; from the afternoon shift the two 
labourers were omitted ; and, on the night shift, only 
an engineer, a fireman, and a chemical tender were 
employed. As each of the four tanks could be 
operated independently of the others, it was possible 
to use different kinds and amounts of chemicals 
with the same sewage. The cost of the chemicals 
was about 8 dols. per 1,000,000 gallons. 

The cost of the installation, exclusive of the 
building, was about 32,500 dols. The plant was 
built under the direction of W. S. MacHarg, 
engineer water supply, sewerage, and fire protec- 
tion. Mr. C. E. Chester was in charge of the 
mechanical portion of the work, and the chemical 
treatment was in charge of Mr. Allen Hazen, of the 
Lawrence Experiment Station of the Massachusetts 
State Board of Health. 





ADDITIONS TO THE Navy.—The Naval Construction 
and Armaments Company have received orders from the 
Admiralty to build three torpedo- destroyers of the Havock 
type. These boats have a displacement of 230 tons, 4000 
horse-power, and a guaranteed speed of 27 knots. They 
will be fitted with water-tube boilers, the patent of Mr. 
Blechynden, engine works manager of ths Barrow works. 
The dockyard authorities at Sheerness have received in- 
structions to proceed with the building of the new station 
gunboats Torch and Alert, which are provided for in the 
Navy Estimates of the current financial year. It is pro- 
posed to build the vessels side by side in No. 2 dock, 
which has been found just wide enough to admit of their 
construction. The Torch and Alert belong to an en- 
tirely new class of gunboats, and will be built from the 
designs of Mr. W. H. White, C.B., Director of Naval 
Construction. They are to have a length of 180 ft., a 
breadth of 32 ft. 6 in., and a mean load draught of 11 ft. 
6in. They will have a displacement of 960 tons, and 
will be fitted with machinery of 1400 horse-power under 
forced draught and 1050 horse-power under natural 
draught, with a speed of 13.25 knots and 12,25 knots re- 
spectively. Their armament will consist entirely of 
quick-firing guns, each carrying six 25-pounders and four 
3-pounders. 





Lonpon ASSOCIATION OF FoREMEN ENGINEERS AND 
DRAUGHTSMEN.— The usual monthly meeting of this 
Association was held in the Cannon-street Hotel on 
Saturday, the 2nd inst., when the President, Mr. W. 8S. 
Coates, occupied the chair, and Past-President Mr. J. E. 
Bartle was in the vice-chair. Among other business 
considered was a report by the committee recommending 
the disposal of a quantity of the older books in the 
library, to make room for more modern and useful works, 
which was agreed to. After the ordinary business was 
finished, a po was read by Mr. J. G. Gibbon, a former 
member of the Association, on ‘‘ Reclaiming the Fore- 
shore of the River Thames.” Mr. Gibbon stated that 
the arguments in favour of this were usually under three 
heads—first, ‘‘to find work for the unemployed ;” secondly, 
‘to improve the health of the districts near the river ;” 
and thirdly, ‘‘to improve the trade of the Port of London ;” 
but he did not think it would be likely to do either. He 
thought it very doubtful whether many of the class of 
men who are out of work would be employed in reclaim- 
ing the foreshore, as such an undertaking would probably 
be let to contractors, who would employ men accustomed 
to that class of work. With reference to the second 
argument, he did not think there was much in it, as, 
although Poplar has the largest river frontage of any 
parish in London, its death-rate is lower than Bow, 
which is more inland ; and since the new sewage works 
at the outfalls have been in full operation, a marked 
improvement has taken place in the condition of the 
foreshores of the river, As there were many entrances to 
docks, slipways, &c., which would cause breaks in the 
embankment, there would be large deposits of mud oppo- 
site those entrances ; the narrowing of the channel would 
increase the current and the difficulty of pee = pom 
while the reduction of the width of waterway would tend 
to crowd the centre more, and so increase the risk of 
serious accidents. The cost of such an undertaking, 
including compensation to present occupiers of riverside 
property, poem 2 probably involve an annual charge of 
not less than 600,000/., which, added to the present port 
charges, would very seriously handicap the Port of Lon- 
don in the competition with other — for shipping 
trade. He thought, therefore, it would be a mistake to 
embank the river above Woolwich; but that it might be 
an advantage if an arrangement could be come to between 
the vestries and the County Council to send the dust and 
other refuse down the river in large barges, mix it with 
sewage, and deposit it on the low lands in the lower reaches 
of the river, where it would soon become good soil, and 
give employment to numbers of people to cultivate and 
raise profitable and useful crops upon it. A discussion 
ensued, in which several members took part, and a vote 
of thanks to Mr. Gibbon for his interesting paper closed 
the proceedings. 
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DOUBLE-CYLINDER STEAM FIRE ENGINE FOR CALLAO. 
THE FIRE APPLIANCES MANUFACTURING COMPANY, 


CONSTRUCTED BY 


LIMITED, NORTHAMPTON. 





WE illustrate above a steam fire engine constructed 
by the Fire Appliances Manufacturing Company, 
at their Vulcan Works at Northampton, for the 
Callao Fire Brigade, Peru, whither the engine has just 
been shipped. The engine, although of the standard 
type of the company—the Vulcan type, siz: No. 7— 
with double cylinders and pumps, differs in general 
design from the steam fire engines usually adopted 
in this country. It is mounted on a crane-necked 
frame, provided with laminated springs, steel axles, 
and wrought-iron wheels with polished steel hubs. 
The design of the crane-necked frame permits of the 
locking of the large fore wheels, Brackets are provided 
on each side of the engine to carry two 10-ft. lengths 
of suction hose, one on either side. The fore car- 
riage is fitted with a windlass, with drag ropes for 
manual haulage. 

The boiler is constructed entirely of Low Moor iron, 
with welded shell, and is of the vertical cross-tube 
type, similar to those in use by the Metropolitan (Lon- 
don) Fire Brigade. Itis stoked from behind, and fitted 
with the usual mountings, and covered with orna- 
mental, highly-polished brass lagging. The steam 
cylinders are two in number, cast together in one 
piece, and fitted with steel covers and pistons. The 
piston-rods and motion work are entirely of steel. The 
pump valves and pistons can be readily examined by 
removing six nuts. The engine is also fitted with a 
swivel suction-bend, so that the suction can be led 
away from either left or right of te engine. Two 
feed pumps are provided, and are worked from the 
crankshaft, feeding the boiler on opposite sides, 
The diameter of the steam cylinders is 84 in., that of 
the pumps 6 in., and the stroke 6in. The engine, 
running at an average fire speed, is designed to dis- 
charge 400 gallons of water per minute through five 
jets. 

, The engine has been purchased by the Compagnia 
Italiana Pompeiri Italia, the leading fire brigade in 
Callao, Peru, in celebration of the twenty-fifth anni- 
versary of the brigade, and has been named the 
** Francesco Toso,” in commemoration .of the founder 
of the institution. This type of engine has met with 


much favour in South America, where they have 





been hitherto accustomed to engines of the horizontal 
type. 

The engine has been tested by an engineer sent over 
from Peru for the purpose, and he has expressed him- 
self highly satisfied and pleased with the way in which 
the contract has been executed. 





HYDRAULIC PASSENGER ELEVATOR. 

THE hydraulic passenger elevator, illustrated on the 
opposite page, was exhibited at the Columbian Exposi- 
tion, and is of the high-speed type, constructed by the 
Katon and Prince Company, of 70 to 76, Michigan- 
street, Chicago. The mechanism is placed in the 
cellar, and is of the usual pattern, with multiplying 
pulleys, The car is stopped and started by means of 
a lever, instead of the man grasping the hand-rope 
directly. The water supply to the hydraulic cylinder 
passes through the valve shown in Fig 2, which gives 
a very easy motion in stopping and starting, and pro- 
duces no shock, At the top and bottom of the car’s 
travel the cross-head of the ram operates a special 
valve to cause the motion to cease, an arrangement 
that puts the passengers’ security beyond the care of 
the attendant and the integrity of the hand-rope. 
This latter valve—or rather valves, for there is one in 
the supply pipe and another in the discharge-pipe— 
is shown in the upper part of Fig. 2. The two valves 
are on one rod, and block one passage or the other, 
accordingly as they are drawn to the right or left. 
The supply water comes through the left passage, 
and, entering the lower valve case, turns to the right. 
If the lower valve be open (it is shown closed), the 
water passes through openings in the brass liner 
into the bulbous swelling which is in communication 
with the hydraulic cylinder. When the lower valve 
is moved to the left, the supply water is first cut off, 
and then, as the motion proceeds, the hydraulic 
cylinder is placed in communication with the dis- 
ee pipe. The valve stem carries two extra pistons, 
besides those forming the valve, in order that it may 
be always in equilibrium. It also carries a controlling 
piston, to song its movement easy and gradual, 





Figs. 3 to 7 showthe governor. The pulleys run in 





contact with the stationary hand-rope, and, as long as 
the speed does not exceed the normal, do not put any 
sensible strain upon it, 








STANDARD ROLLING STOCK ON THE 
VICTORIAN RAILWAYS. 

With a view to facilitating maintenance and 
economising in the cost of repairs, a complete set of 
standard designs of rolling stock has been adopted 
on the railways of Victoria, and all future engines 
and vehicles will be constructed upon these lines. 
The older stock, which, is of varied types, will also be 
gradually replaced by those of standard form as time 

oes on. All passenger stock (whether old or new) is 
fitted with the Westinghouse automatic brake ; and all 
new goods wagons are also supplied with the ‘ quick- 
acting’ Westinghouse. The whole of the stock, it 
should be noted, is of Victorian manufacture, having 
been built to the designs of Mr. A. D. Smith, the loco- 
motive superintendent, but in this article we — 
to deal only with locomotives, reserving our descrip- 
tion of the carriages and wagons for a future issue. 
We may, however, in passing call attention to Figs. 
1 to 4 (see page 732 and our two-page engraving), in 
which the general features of every one of the standard 
forms of engines and carriages are shown, with the ex- 
ception of the D class, light line engine, which, however, 
closely resembles both in general appearance and in de- 
tails of construction the A class engine shown in Fig. 4. 
Coal is used almost exclusively as fuel, the great danger 
of bush fires, resulting from wood combustion, pre- 
cluding its use; to minimise the risk of fires as 
far as possible, all engines are fitted with spark- 
arresters, or screens, consisting of iron rod grids 
placed in the smokeboxes, and enveloping the blast 
pipes and connecting them with the chimney opening. 
As will be seen from Figs. 1 to 4, and from the more 
detailed views of engines A, Y, and E (Figs. 5 to 9), 
the locomotives are essentially British in design, 
having copper fireboxes, brass tubes, ner frames, 
and, in the case of the bogie engine, the bogie itself is 
built on British lines. 

Class A engine (Figs. 5 and 6) is designed for the 
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HYDRAULIC PASSENGER ELEVATOR AT THE WORLD’S COLUMBIAN EXPOSITION: 


CONSTRUCTED BY 









long-distance intercolonial traffic, and is a powerful 
type of express engine, having cylinders 18 in. in 
diameter by 26 in. stroke. It has two coupled driving 
wheels 6 ft. in diameter, and a four-wheeled bogie in 
front with 3 ft. 6 in. wheels. The boiler is 4 ft. 43 in, 
in diameter and 10 ft. 6 in. long between tubeplates. 
The tubes, 212 in number, are of brass, and are 1? in. 
in external diameter. The firebox is of copper, and 
has the roof supported by radial stays. The heating 
surface is 1151 square feet, of which 1050 square feet 
are tube surface. The grate area is 21 square feet. 
The cylinders are placed between the frames, with the 
valve chests arranged between them. The gauge of 
the Victorian lines being 5 ft. 3 in., this does not 
necessitate such close packing as is necessary in stan- 
dard gauge engines of similar-sized cylinders. The 
reversing gear is of the ordinary Stephenson link type. 
The engine has in working order a total weight of 
45 tons 12 cwt., of which 29 tons 4 cwt. are concen- 
trated on the drivers. Its total estimated tractive 
power is11,7001b. The tender designed to accompany 
this engine is of the usual six-wheeled type, and is 
designed to carry 2200 gallons of water and 70 cwt. of 
fuel. Its weight in working order is 28 tons 14 cwt. 
Class Y engine (Figs. 6 and 7) is an equally power- 
ful goods locomotive. Like the A type, it has inside 
cylinders 18 in, in diameter by 26 in. stroke, The 
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boiler, too, is almost identical in construction, the 
principal dimensions being the same, though the 
different arrangement of wheels has necessitated some 
slight differences at the firebox end. The number of 
tubes, heating surface, and grate area are the same for 
the two classes, though there is a slight difference in 
weight, Class Y weighing 40 tons 9 cwt., all on, as 
compared with 43 tons 12 cwt. for the A type. The 
tractive power of the Y type, owing to allits weight 
being utilised for adhesion, and its smaller drivers, is, 
of course, greater than that of the A engines, viz., 
15,600 lb., as against 11,700 lb. The same tenders are 
used for both classes of engine. 

Class E (Figs. 9 and 10) is of a less powerful type 
than either of the foregoing. It is a side tank loco- 
motive, intended for suburban and similar passenger 
traffic. It has inside cylinders 17 in. in diameter by 
26 in. stroke, and has four coupled drivers 5 ft. in 
diameter. The boiler is 10 ft. 6 in. long between tube- 

lates, and is 4 ft. 2 in. in diameter. The tubes, as 

fore, are 1? in. in external diameter. The fire- 
box is smaller than in the case of the engines already 
described, the grate area being 17.8 square feet. The 
total heating surface is 1054 square feet, of which 
971 square feet is in the tubes, The weight of the 
engine in working order, with 1500 gallons of water 
in the tanks, and 50 cwt, of coal on board, is 50 tons 
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6 "cwt., of which 32 tons 4 cwt. is available for 
adhesion. 

As already mentioned, all the rolling stock is 
colonial-built. This is done not in the railway shops, 
but by private firms; the designs, as already men- 
tioned, being furnished by the locomotive superin- 
tendent. As, however, the engines already number 
upwards of 500, and the cars of various types nearly 
10,000, large works are required for the repair and 
maintenance of these. For this purpose extensive 
new works have been erected at Newport, some five 
miles from Melbourne, where an area of 147.5 acres has 
been laid out in workshops and stores. On this space 
buildings covering an area of 8 acres have been erected, 
at a cost of 160,000/., to the designs and under the 
supervision of Mr. A. D. Smith, the locomotive super- 
intendent. In the various departments of the works 
about 1250 men are on the average employed. The 
buildings at present completed consist of three main 
blocks, viz., the central, east, and west blocks, and 
a tarpaulin factory. The central block, as its name 
implies, is situated between the east and west blocks, 
from which it is separated by clear intervals of 46.5 ft. 
This block, which has a frontage of 1034.75 ft. and is 
294.5 ft. deep, is subdivided into offices (semi-detached), 
stores, pattern and —— shops, and brass 
foundry, to which will shortly be added an iron 
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foundry. The offices are two storeys high, surmounted 
by a square clock tower 65 ft. high; the ground plan 
has an area of 3514 ft. Attached to the offices are 
dark rooms for operating the ‘‘ferro-cyanide ” process, 
nearly 10,000 prints being made per annum. The 
stores are situated immediately behind the offices ; 
they are two-storeyed, with floor spaces 86.5 ft. by 
46.5 ft., and are plentifully supplied with shelving, 
bins, &c., for the reception and distribution of general 
stores received from the contractors for supplies. 

The pattern shop (two storeyed), 81.5 ft. by 61 ft., 
contains the Aces 4 conveniences for classifying and 
storing patterns ; the plant consists of a band saw, power 
lathe, and emery tool grinders. Separated from the 
pattern shop by a brick wall is the coppersmiths’ shop, 
86.5 ft. by 39 ft. In the centre of this shop (paved 
with brick) are placed eight double fires for metalling 
brasses, tube and general work. Attached to this 
shop is the brass foundry, 86.5 ft. by 40 ft., paved 
with hard brick, and having sandpits, and provision 
for sand and coke storage. The furnaces (three in 
number) are arranged to work eicher with natural or 
forced draught ; they are contained in a small annexe 
opening from the main shop; the waste gases are 
utilised to heat the core ovens. The iron foundry, the 
erection of which will shortly be undertaken, will form 
a continuation of the brass foundry, and will measure 
86.5 ft. by 120 ft., and will be fitted with the most 
modern plant. 

Immediately behind the central block stands the 
water tower, the erection of which was rendered neces- 
sary by the fact that although, under ordinary circum- 
stances, the water supply derived from the city mains 
is ample, still, in the height of summer, with the ther- 
mometer registering over 100 deg. in the shade, the 
call on the mains through the day becomes so great 
that the supply is inadequate, although a pressure of 
80 Ib. per square inch and upwards can always be ob- 
tained at night to fill the tank. The building sup- 
porting the tank is 60 ft. high from the ground line 
to the top of coping, with an outside diameter at base 
of 36 ft. 104 in, ; there are five storeys in this build- 
ing, which is utilised as a duplicate store. The tank 
itself is of wrought iron, 35 ft. in diameter, with sides 
16 ft. 3in, deep, thus giving a total head of 76 ft. 3in., 
with a capacity of 100,000 gallons ; the bottom is con- 
cave, with a radius of 35 ft. 

The east block is devoted to carriage and truck 
repairs, metal work excepted. It has a frontage of 
378.75 ft., and a depth of 294.5 ft. There are twenty- 
two distinct roads in this block, having an aggregate 
length available for use of 4400 ft. Air at 80 Ib. per 
square inch is laid on throughout the shop, and is 
tapped at various points by stand pipes, connected by 
flexible hose pipe to any of the carriages when it is 
desired to test the Westinghouse air brakes. Hoses 
are plentifully distributed for use in case of fire. The 
two bays next the central block are occupied by car- 
riage painters ; this shop is divided from the remainder 
of the block by a brick wall, and is subdivided to form 
atrimmers’ room. The floor is of brick, the cars bein 
operated upon standing on six roads, two supptiel 





with pits to allow the running gear to be reached. 
The trimmers’ room, 92.75 ft. &. 33 ft., is fitted up 
with conveniences for storing finished articles; the 
sewing machines employed upon the cloth and leather 
work are driven by a small high-speed compressed air 
motor. The adjoining five bays are taken up with 
cars and trucks under repair; they do not possess any 
features of special interest. The sawmill is in the 
next bay ; it is built over a basement containing the 
whole of the running gear. There is a fine collection 
of wood-working machines in this shop, principally of 
American manufacture, although English makers are 
also represented. Care has been taken in arranging 
the tools to give the minimum amount of labour in 
handling, the timber in the rough log entering at one 
end and passing from machine to machine until it 
emerges as the finished article at the other end of the 
shop. The motive power consists of a single-cylinder 
non-condensing horizontal engine, having a cylinder 
20 in: in diameter by 40 in. stroke, speeded to 100 per 
minute, fitted with cut-off valve and automatic expan- 
sion link, actuated by a Hartnell’s governor; the 
engine indicates up to 250 horse-power, 120 horse- 
power being the usual load. Steam is supplied by a 
water-tube boiler, consisting of two distinct sections, 
each of which contains 150 tubes, 4 in, in diameter by 
16 ft. in length ; either section will generate an ample 
er of steam to run the mill. Feed water is fur- 
nished by Worthington duplex pumps, and is deli- 
vered into the boiler at 208 deg., after passing through 
a feed heater heated by theexhaust. The boilers and 
engines are placed at the basement level, and coal is 
delivered direct into underground bunks from hopper 
trucks, 

_ Débris from the sawmill is conveyed in wrought- 
iron flames from the machines by means of an ex- 
haust fan, and is delivered into a tower erected over 
the boiler-room ; the air, after it has been freed from 
dust, &c., by a system of wire gauze and canvas 
screens, escapes, the refuse, wood, chips, &c., remain- 
ing to be used as fuel. In proximity to the engine- 
house will be placed the timber-drying stove, 68 ft. 
long by 16 ft. wide. The system which it has been 
decided to adopt is that of running the timber (suit- 
ably stacked) into the stove on trucks, and circulating 
large volumes of moderately hot air over and through 
the stacks by means of an air propeller driven bya 
high-speed steam motor, the air to be heated by pass- 
ing over a series of pipes heated by exhaust steam from 
the mill engine, or live steam when that is not procur- 
able, sufficient air being allowed to escape each cycle 
to prevent saturation. 

The west block has a frontage of 272.75 ft. by a 
depth of 294.8 ft. ; it comprises machine, erecting, and 
boiler shops, and smithy. The two bays next the 
central block form a very complete machine shop, 
replete with the latest appliances. The tools are 
chiefly by Whitworth, and are of a high class. The 
motive power is derived from an engine and boiler 
precisely similar to that operating the sawmill, and 
is transmitted by three overhead longitudinal lines 
of shafting 300 ft., 300 ft., and 290 ft. long, run- 





ning at 60, 60, and 100 revolutions, and having a 
maximum diameter of 4;5 in., reducing to 25 in. ; 
they are of crucible cast and mild steel, and run 
in cast-iron adjustable bearings, carried by the roof 
trusses, which are specially strengthened to support 
them. All pulleys, &c., are perfectly in balance; 
there is, therefore, absolutely no vibration perceptible. 
the power required to run the three lines at normal 
speed light, as deduced from experiment, is the sur- 
prisingly small amount of 3.1 horse-power. All hand- 
ling in this and other portions of this block is accom- 
plished by hydraulic power. Common to this and the 
erecting shops is the tool store, containing a full stock 
of engineering requisites, including complete sets of 
Whitworth screwing tackle, rimers, nose-bits, and 
standard gauges. ‘he stores are surmounted by 
foremen’s offices commanding the entire shop. The 
next four bays are used by the erectors. There are 
eight lines of pits, and four through roads, giving a 
combined available length of 3200 ft. Each bay is pro- 
vided with two 25-ton travellers, with longitudinal and 
transverse motions, and quick and slow lifts ; they run 
upon girders carried by the roof pillars, and are run 
by 3-in. Manilla hemp ropes (high speed) driven from 
the machine-shop shafts. The locomotives are run in 
on the through roads and transferred to the desired 
position over the pits at either side by the travellers. 
The boiler shop fills the next two bays, in which there 
are tworoads, There is a traveller similar to the above 
in each bay, but to lift 10 and 15 tons respectively 
instead of 25. One of the bays contains the machine 
tools and furnaces. 

Motion is derived from two lines of shaft similar to 
that in the machine shop; the boiler is also identical 
with those already described. The engine has a 
cylinder 16 in. in diameter by 36 in., by McNab, 
of Glasgow, horizontal automatic expansion, non- 
condensing, The three pumps for supplying the 
hydraulic system are driven direct from the engine 
shaft. The accumulator, instead of the usual weights, 
is loaded by the head of water from the tank, 
acting upon a large piston connected to the ram. 
With the exception of the last- mentioned engine, the 
whole of the engines, boilers, shafting, &c., are of Vic- 
torian manufacture, to designs supplied by the loco- 
motive branch. The smithy occupies the last two 
bays in this block ; it contains nine steam hammers, 
ranging from 2 ewt. to 10 cwt., with steam stamps, 
olivers, &c., in addition. The forges, sixty-eight in 
number, are constructed in cast iron throughout. The 
special feature of this shop is its freedom from smoke 
and grit; this cleanliness is arrived at by turning 
the forge uptakes (?) downwards into two firebrick- 
lined concrete flues connected with a large chimney 
stack, This system has proved an unqualified 
success, The stack is 176 ft. high; the inside 
dimensions at bottom are 9.5 ft. and at top 8.5 ft. 
This chimney serves the boiler-shop furnaces and 
engine-house also, and will be connected with the 
scrap furnaces, &c., when they are completed. The 
coal and iron stores (300 ft. by 48 ft.) are at the rear 
of thisshop, The forge, when built, will be 150 ft, 
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by 86.5 ft., fitted with a 25-ton steam hammer, rolls, 
and all other appliances necessary for the production 
of blooms from scrap and their conversion into bar, &c. 

The tarpaulin shop has a floor space 91 ft. by 78.5 ft., 
but a contract has been concluded for an extension 
which will considerably increase its length. The pre- 
sent capacity is equal to an output of 500 new tarpaulins 
per month. The sides are constructed upon the louvre 
principle, to allow of a thorough through draught, to 
facilitate the drying of the waterproof varnish (having 
linseed oil as a base) with which the canvas is coated. 
After coating upon the concrete floor, the sheets are 
suspendel from the roof by suitable tackle until dry. 
Sewing is performed by four double and two single 
needle heavy special sewing machines, run from a line 
of shafting driven by a 10 horse-power engine. 


(To be continued.) 








CASK-MAKING MACHINERY. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 12, Sir Benjamin 
Baker, K.C.M.G , Vice-President, in the chair, a paper 
was read dealing with ‘‘Cask-Making Machinery,” by 
Mr. Lewis H. Ransome, Assoc. M. Inst. C.E. 

The chief difficulties to be overcome in the application 
of machinery to the manufacture of barrels were stated 
to be, first, the different sizes and varying sha of 
barrels ; second, the diversity of the materials employed ; 
and, third, the difficulty of working wood by machinery 
without undue waste. 

Casks might be divided into three classes, viz., slack 
casks, used for holding flour and cement; semi-tight casks, 
for gunpowder, butter, &c. ; and tight casks for liquids. 
The paper was confined to one type of slack barrel, that 
used for cement, and one type of tight cask, that used 
for beer, and the processes described referred only to 
casks as made in the United Kingdom, the selection 
including those machines which gave the best practical 
results, 

The first operation in the manufacture of the cement 
barrel was to joint the edges of the staves. A rectangular 
joint was sufficient for this style of cask. The machine 
for this purpose consisted of a bench carrying a revolving 
cutter-block, having a rising and falling motion imparted 
to it by a template hollowed out to the curve to which 
the edges of the staves had to be planed. Several staves 
were pa together edgewise in a carriage travelling 
over the cutters, and thus the joints were planed to the 
required curve. The staves were next heated by a hot 
plate, after which they were ready for trussing. The 
trussing machine consisted of a cast-iron cone-shaped bell, 
the inside of which was turned to the shape of the 
outside of the barrel; two circular grooves cut in it 
received the iron truss-hoops. The cask was forced into 
this bell by means of a table worked by hydraulic pressure, 
and, after being taken out with the hoops on, was turned 
end for end and the operation repeated. This gave it 
the required form. The cask was next taken to the 
chiming machine, where the ends of the staves were 
bevelled to allow of the insertion of the head. The heads 
were rounded in pairs, the pieces forming the head being 
cramped side by side between two cast-iron plates 
revolving horizontally. The lower plate was driven at a 
high speed. When the machine was set in operation, a 
parting-tool, working in a vertical slide, cut the heads to 
the required diameter. Both wood and iron hoops were 
used for cement barrels, and the iron hoops were sheared 
off to length and punched to receive the rivets; the 
were then passed between hardened steel rollers, whic 
bent them to the required shape, and also gave them 
a conical form to fit the shape of the barrel. hey were 
riveted together by a simple machine adapted to the pur- 

ose. The head was next inserted by hand, and the 
; oops were tightened up, after which the cask was ready 
or use. 

The manufacture of tight casks was a much more com- 
plicated process than that of the slack type. That was 
especially the case with beer casks, the staves of which 
varied between 1 in. and 1#in. in thickness. The joint 
made by a circular saw had been proved to be absolutely 
tight, but some people had a prejudice in favour of planed 
joints. When jointed with a saw the stave was held ina 
carriage sliding on a table bent to the required curve, and 
fed past the saw by hand, the carriage being canted to 
give the necessary bevel. The machine in most general 
use for producing planed joints was one in which the 
staves are placed one above the other on asliding carriage. 
As the staves passed along, the cutters being shaped to 
the required bevel, made the staves narrower at the ends 
than at the centre, after which they gradually fell again 
} sas the staves had passed, thus giving them the proper 
orm. 

After being jointed, the staves had to be backed and 
hollowed, that was, the back of each must be planed 
convex, and dressed to a curve forming an arc of the 
outer periphery of the cask, the inside at the same time 
being hollowed to allow of its being bent readily. The 
backing and hollowing of such staves as were more or less 


_ crooked required a special machine. The stave was 


carried past the cutters by two parallel chains, united at 
intervals by dogs hinged to allow of their rising and 
falling. The cutter-block to which the hollowing knives 
were fixed was placed immediately above that which planed 
the backs, and the table on either side of the cutter-blocks 
was raised slightly for a length of about 6 in. This left 
the stave operated on free to rock on the table, so that it 
adapted itself to the cutters as it passed along, and its 
original form was maintained. 

After the cask had been ‘‘raised,” it was placed in a 
steaming chamber until it was thoroughly soft and pliable. 





It was then taken to the windlassing machine, which 
athered up the open ends ready for the trussing machine. 
his machine consisted of five dogs, with steel clips 

attached, having a rising and falling motion, worked by a 

screw. Thecask was placed on the floor in the centre of 

the machine with truss hoops on ; the dogs closed against 
the sides of the cask, and, descending, drew down the 
truss hoop until the joints of the staves were close, after 
which they were caused to rise again, and the operation 
was repeated until all the hoops were in position. The 
next machine to which the cask was taken was most 
valuable in saving labour, as it performed the various 
operations of chiming, crozing, and howelling both ends 
of the cask simultaneously, besides trimming off the ends. 

The cask was clamped between two revolving chucks, 

and the cutter-blocks, being brought into action simul- 

taneously, completed the operation in a single revolution. 

The faces of the heads were planed, and the joints 
made with an ordinary hand-feed planing machine, and 
the dowel holes were bored by a small auger fitted 
into the end of the planing spindle. The head when 
finished must be slightly oval, as the external pressure 
brought to bear upon it was considerable, and the w 
was more easily compressed, and also had a greater ten- 
dency to shrink crosswise than endwise of the grain. 
The ovalling and bevelling were effected in one operation, 
the head being cramped between two cast-iron revolving 
plates. Two cutter-blocks were employed, each carrying 
knives which cut the top and bottom bevel and at the 
same time trimmed the edge of the head. The machine 
was so arranged that the cutters always worked with the 
grain of the wood, which insured a clean cut. The 
driving on of the permanent iron hoops was accomplished 
by hydraulic power. 

The chief obstacle to the introduction of cask-making 
machinery was the hostile attitude of the coopers ; as 
many masters, while admitting its great value, hesitated 
to incur the inconvenience attending the strikes which 
generally followed its introduction into works. It had, 
however, been proved by practical results that casks 
could be turned out far more economically by machinery 
than by hand, and there was little doubt that before long 
hand-made casks would be things of the past. 





THE PHYSICAL SOCIETY. 

Ata meeting of the Physical Society, held on Decem- 
ber 8, 1893, Professor A. W. Riicker, M.A., F.R.S., 
President, in the chair, Messrs. J. H. Gillett and F. 
Hovenden were elected members of the Society. 

A paper by Mr. James Swinburne, on ‘‘.A Potentiometer 
for Alternating Currents,” was read by Mr. Blakesley. 
After referring to the many advantages of the potentio- 
meter method of measurement, the author describes an 
arrangement by which alternating pressures can be 
measured. A quadrant electrometer, with a double fish- 
tail needle suspended by a torsionless fibre, is employed. 
The electrostatic attraction exerted by an alternating 

ressure between the needle and one pair of quadrants is 
lanced by the force due to a steady pressure between the 
needle and the other pair of quadrants. The magnitude 
of the steady pressure is determined by a potentiometer 
and standard cell, and the effective value of the alter- 
nating pressure thus deduced. For measuring alternating 
currents, a differential electro-dynamometer, having two 
fixed coils and one moving coil, and no controlling spring, 
is used. A direct current, measured by the fall of poten- 
tial over a small resistance, is passed through one of the 
fixed coils, the alternating current through the other 
fixed coil, and the moving coil is included in both alter- 
nating and direct current circuits. When the two forces 
balance, the currents are taken as equal. Several small 
inaccuracies to which the method is subject are men- 
tioned in the paper. 

Professor S. P. Thompson inquired if the fishtail-shaped 
needle of the electrometer was novel. 

Mr. Blakesley said the author had mentioned the needle 
previously. He (Mr. Blakesley) thought the name 

‘ potentiometer ” was not very suitable. In effect, the 
so-called measurement of pressures was a comparison of 
two powers. 

The President announced that Mr. Preece’s note on the 
** Specific Resistance of Seca Water” had been temporarily 
withdrawn. 

Professor G. M. Minchin, M.A., made a communica- 
tion on the “‘ Calculation of the Coefficient of Self-Induc- 
tion of a Circular Current of given Aperture and Cross- 
Section.” Instead of assuming the cross-section of the 
wire small, and the current density constant over the sec- 
tion, asis usually done, the author takes into account the 
dimensions of the section, and the non-uniform distribu- 
tion of the current. Making use of the expressions for 
the vector potential (G) of the current given in his pre- 
vious papers (‘‘ Phil. Mag.,” April and August, 1893), 
the author calculates the total noxmal fiux of force 
through a surface intersected once in the positive direc- 
tion by every tube of force emanating from the given 
current. This flux divided by the current gives the co- 
efficient of self-induction. The surface chosen is the 
circular aperture of the current, and half of the anchor 
ring formed by the wire. When the current density is 
inversely proportioned to the distance from the axis of 
the circular current, the value for the coefficient of self- 
induction is found to be 


r{ 4a(L 2%) +2¢(L-F)- ¢ @L+i}, 


where a is the radius of the central filament of the cur- 
rent, c the radius of the cross-section of the wire, and 


L= loge ce . 





Clerk-Maxwell’s approximate expression agrees with 





this in the principal term. As an example of the 
closeness of the approximation, the case of a cur- 
rent in a wire 2 millimetres in diameter bent to 
a circle of 2 centimetres mean diameter had been 
taken, the approximate and corrected coefficients being 
58.866 and 59.207 absolute units respectively. When the 
current in the wire is superficial, as in case of alternating 
currents of high frequency, the coefficient is somewhat 
greater, being given by the expression 
3 \ é 

cs {4a 2)+2¢ (1 +5) + iga th + 1} 

Incidentally it was pointed out that the function Gz, 
where G is the vector potential at a point distance x from 
the axis of a circular current, was the same as Stokes’s 
current function in hydrodynamics. 

Another paper, on the “‘ Magnetic Field of a Current 
Running in a Cylindrical Coil,” was read by Professor 
Minchin. The cylindrical coil is regarded as a series of 
equal circles lying close together and forming « cylindri- 
cal surface. Replacing each circular current by its 
equivalent magnetic shel], the problem of finding the 
magnetic potential at a point resolves itself into calcu- 
lating the gravitational potential due to the circular 
plates of attracting matter, one positive and the other 
—s situated respectively at opposite ends of the 
cylinder. The magnetic potential due to one plate is then 
deduced in terms of elliptic integrals of the first, second, 
and third kinds. The President had pointed out that 
the expressions given in the printed proof of the paper 
only applied when the perpendicular from the point to 
the plate fell within the circle; the author had, therefore, 
modified the formula so as to be true generally. From 
this formula the equipotential curves can be constructed. 
The same system of curves serve for the plate at the 
other end of the cylinder by changing the signs of the 
numerals representing the potentials, and giving the 
curves a motion of translation equal to the length of the 
cylinder in the direction of its axis. The equipotential 
curves for the coil can then be deduced by drawing 
through the points of intersection of the two sets of 
curves whose numerical values have a constant sum. In 
determining the curves, the author had to calculate 
tables of elliptic integrals of the third kind, and these he 
hoped to complete before the paper was published. In 
reply to a question on the first paper, which had been 
brought before him by Professor Perry, the author said 
that as the diameter of the wire diminished indefinitely, 
both the self-induction and resistance became infinite, 
but the ratio L/R became zero. It was interesting to 
examine what relation between the aperture and cross- 
section gave minimum impedance. If the ordinary ex- 
pression for L be taken, the problem was impossible, but 
the corrected form admitted of a solution. 

Professor Perry ho the work Professor Minchin 
had done so well for circles and cylinders would be ex- 
tended to cylindrical coils of rectangular cross-section. Ib 
was most important to be able to find the shape of the field 
produced by such coils. 

Professor 8S. P. Thompson inquired if there was any 
way of deducing the expression for the magnetic force at 
a point other than that given in the paper on the ‘‘ Mag- 
netic Field of a Circular Current” (** Phil. Mag.,” April, 
1893 


In reply, Professor Minchin explained how the formula 
followed at once from the fundamental theorem that 
magnetic force is the work of the vector potential. This 
was based on Laplace’s expression for the force between 
a magnetic pole and an element of current, which had 
been proved experimentally. 





Srreet Rartways AT San Francrisco.—An effort is 
peony wate to place the whole of the street railways of 
San Francisco under one management. With this object 
2 poy is being formed, with a proposed capital of 





AMERICAN RAILROAD PRopERTY.—American railroad 
property appears to have become, upon the whole, less pro- 
ductive during the last five years. In 1887 the aggregate 
length of line worked was 136,989 miles; the revenue 
acquired was 931,385,154 dols., and the net income realised 
was 331,135,676 dols. In 1892 the aggregate length of 
line worked had increased to 170,607 miles; the rough 
revenue acquired was 1,191,857,099 dols., but the net 
profit realised did not exceed 352,817,405 dols. In other 
words, while the net receipts per mile worked were 2144 
dols. in 1887, the corresponding return in 1892 did not 
exceed 2068 dols. per mile worked. 


Oraco CenTrat Rattway.—The works on this line 
have been energetically proceeded with. The earthworks 
between Middlemarch and Hyde may be regarded as 
practically finished, and the masonry abutments for most 
of the bridges have also been erected. The contract for 
the manufacture of the iron superstructures of the bridges 
was let to Messrs. Anderson, of Christchurch, in Decem- 
ber, 1892; to expedite the work a bonus was offered to 
the contractors for the completion of their contract before 
the specified time, and the girders are now being de- 
livered ; as soon as possible after their erection, plate- 
laying will be proceeded with. The bulk of the sleepers 
are alreadyin hand. Contracts for the supply of the balance 
have been let, and all the rails and fastenings required are 
in store at Dunedin. The New Zealand Government hopes 
to-be able to open the new line for traffic to Hyde in the 
early part of next year. It is proposed to at once proceed 
with the construction of the section between Hyde and 
Eweburn, a distance of 21 miles 67 chains. An extension 
of the line to Eweburn will promote settlement, and will 





materially assist in opening up Central Otago, 
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DOUBLE PLATE PLANING MACHINE. 
COMPANY, HAMILTON, OHIO, U.S.A. 


CONSTRUCTED BY 
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forming a diaphragm to create a circulation from the 
extreme upper ends of the car to the ice chamber, 
as shown to the right of Fig. 1. Over this { in. 
by 4 in. strips are nailed on the sides of the carlines 
at a height of 33 in. from the bottom of the carline 
to the top of the strips. The space to the top of 
the strips is then filled with ground cork. On the 
top edge of these strips a line of twine is tacked, 
over which comes a course of §-in. sheathing. This is 
covered with one thickness of ‘‘ P and B” three-ply 
paper, the paper turning up on the carlines and 

eing secured by strips placed over it and nailed 
to the carlines. The spaces between the carlines are 
filled with ground cork. On the top of the carlines, 
the ridge pole, and the plates, a line of twine is nailed, 
followed by one thickness of paper, then another line 
of twine is put in place, on top of which comes the lower 
course of roofing. The whole is surmounted by a 
‘* Drake and Weir ” roof. 

Coming to the floor of the car, the insulation of this 
has been done with equal care. Commencing at the 
bottom of the sill, on each side of the centre and 
intermediate, and on the inner side of the outside sill, 
% in. by 14 in. strips are nailed, On top of these 
strips comes a line of twine, as before, followed by a 
floor of 8-in. pine, then a second line of twine and one 
thickness of ‘‘P and B” three-ply paper, turning the 
edges up I4in. on the sill. Over this is nailed another 
% in. by 1} in. strip to the sills as before. On top of 
this floor six { in. by 14 in. cross-pieces are put in each 
Space between the sills, thus dividing the space between 
the longitudinal and end sills into seven parts. A third 
line of twine is tacked on top of the Z-in. strips, and 
another, § in. in thickness, of pine, over which comes a 
fourth line of twine, and one thickness of paper with 
edges turned up as before. Over this Z in. by 14 in. 


strips, with cross-pieces dividing the space as before, are 
nailed, followed by a line of twine and a floor of g-in. 
pine. 


After this comes a line of twine and a layer of 








paper again, lapping 14 in. on the sill, Over this 
come { in. by 14 in. cross-pieces, as before, then a line 
of twine on these strips, then another course of {-in. 
ine, then a line of twine, and one thickness of paper 
apping 14 in. on sill, then the § in. by 14 in. strips 
with cross-pieces coming flush with the top of the sill, 
then a line of twine on top 3 in. from the edge of each 
sill, a thickness of paper, another line of twine, a 
second thickness of paper, a third line of twine, and 
then the final flooring of 1f-in. oak. All joints in 
flooring are white-leaded and caulked, as previously 
described. 








DOUBLE PLATE PLANING MACHINE. 

THE illustrations above give front and rear views 
of a plate planer constructed by the Niles Tool Works, 
of Hamilton, Ohio. These works have furnished two 
machines of this design to the United States Govern- 
ment, one of them for the Boston and the other for 
the League Island Navy Yard. The machine consists 
essentially of a heavy box bed, at either end of which 
are attached uprights joined by the heavy steel box 
beam seen at the top. Jack screws placed under this 
beam, and upon the sheet, hold the latter firmly in 
place while being planed. The beam overhangs, per- 
mitting sheets of any length to be planed by resetting. 
At one end of the main bed is pivoted a shorter bed, 
upon which is fitted a saddle for planing the end of 
the sheet at the same setting. This bed has an adjust- 
ment, by rack and pinion movement, 10 deg. in each 
direction from a right angle. It rests upon a heavy 
slotted table on a level with the main bed. In its 
adjusting movement this bed carries with it a slotted 
table on a level with the main bed, the end of the 
sheet being secured to this. The tool saddles are 
moved by powerful screws, which are supported along 
their entire length to prevent deflection. The main 
saddle has two tools and cutsin both directions, one 











of these tools having an angular movement the same 
as an ordinary planer, while the other moves in a 
horizontal plane only. There is one tool only in the 
butt planing saddle, and the cutting is done in one 
direction. The saddle is therefore provided with 
quick return movement, 

A safety device is provided, which avoids the possi- 
bility of a collision between the tools. Should both 
saddles approach the corner of the sheet simulta 
neously, the main saddle reverses the motion of the 
other, and no harm can result. Tappets attached to 
rods automatically reverse the saddles by shifting open 
and crossed belts. The machine, of course, enables 
sheets to be planed much more accurately, as well as 
much more expeditiously, where the ends are to be 
planed square or at an angle, than can be done on a 
single plate planer. As will be seen, the machines are 
of very rigid construction throughout, and they are 
built for the heaviest work, those furnished to the U.S. 
Government being adapted to plane plates 14 in. thick, 
24 ft. long at one setting, and 6 ft. wide. 





RUSSIAN AND AMERICAN PETROLEUM.—Negotiations are 
reported to be on foot with the view of ending competi- 
tion between Russian and American petroleum interests, 
and forming a great international trust. The alleged 
scheme is that Russian oil producers shall control the 
Eastern European and Asian markets, while America 
shall hold England and Western Europe. 


Gas AT Paris.—The revenue of the Parisian Company 
for Lighting and Heating by Gas in October amounted to 
299,0701., as compared with 306,836/. in October, 1892, 
showing a decrease of 7764/., or 253 per cent. The 
aggregate revenue acquired to October 31 this year was 
2,376,695/., as compared with 2,418,361/. in the corre- 
sponding period of 1892, showing a decrease of 41,666/., 
or 1.52 per cent. The competition of the electric light 
would appear to be still affecting the company’s revenue, 
although not to any serious extent, 





730° 


ENGINEERING. 





[Dec. 15, 1893. 








NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—Yesterday there was a 
fairly good attendance on ’Change here, and, although 
there was not a very great deal of business doing, the tone 
was cheerful and quotations were firm. It was said that 
one or two sp:culators were desirous to operate, believing 
that next year will eee an improvement in trade. There 
was evidently more confidence in the future, for it is 
a couple of years or so since speculation cf any con- 
sequence was done here. Both makers and merchants 
ae 35s. 6d, for prompt f.o.b. delivery of No. 3 g.m.b. 
Jleveland pig iron, and several lots were sold at that 
price, though some sellers asked a trifle more, and one or 
two buyers endeavoured to purchase at rather below that 
price. The lower qualities were in good request, and 
were not very easily obtained, being rather scarce. No. 4 
foundry was 31s. 6d. to 34s. 9d., and grey forge 34s. 
No. 1 Cleveland pig was quoted 37s. 3d. There was not 
much doing in Middlesbrough warrants, but they were 
very firm throughout the day at 35s. 10d. cash buyers. 
Local hematite pig was wns but the demand was not 
so good as could be wished. For early delivery of mixed 
numbers 433. 3d, was quoted, though some makers were not 
inclined to mention less than 433. 6d. Spanish ore was 
easy, rubio being 12s. ex-ship Tees. To-day the market 
was very strong, and some sellers asked 35s. 9d. for 
Ferre No. 3, but transactions were recorded at 35s. 6d. 
Liddlesbrough warrants opened at 35s. 10d., and closed 
firm at 36s. cash buyers, 


Manufactured Iron and Steel.—Oaly a moderate ac- 
count is given of the manufactured iron and steel trades. 
Certainly what little change there is, isin the right direc- 
tion, but quotations do not improve. Whilst there are 
reports of rather better inquiries, there are complaints of 
difficulty in securing new work, and competition continues 
keen. Most cnnlishemen ta, however, manage to keep 
fairly well going. Common iron bars are quoted 
4!, 178. 6d, best bars 5/. 7s. 6d., iron ship-plates 4/. 153., 
steel ship-plates 5/. 23. 6d., iron ship-angles 4/. 12s. 6d., 
and steel ship-angles 4/. 15s., all less the usual 24 per cent. 
discount for cash. Heavy sections of steel rails remain at 
3i. 123, 6d. net at works. 


Conciliation Movement in the North.—In compliance 
with the resolution passed at the conference at Auckland 
Castle on October 27 and 28, which suggests that a public 
conference should be held, at which the various organisa- 
tions connected with the coal, iron, and steel trades of 
Northumberland and Durham should be represented, to 
discuss the desirability of forming a Board or Boards of 
Conciliation for these counties, and that the Bishop of Dur- 
ham should convene it, his lordship has issued a circular 
inviting representatives of the coal, iron, and steel trades 
of Northumberland and Durham to a conference to be 
held at the Town Hall, Darham, on the third Saturday 
in January (January 20), unless some other day or place 
should prove to be more convenient. The Bishop con- 
cludes: ‘‘A full and frank exchange of opinion on the 
considerations of the problem to be solved will, I trust, 
contribute to the establishment of a Board or Boards of 
Conciliation which will command the lasting and intelli 
gent confidence of all who are interested in our great local 
industries.” 


The Fucl Trade.—F uel is firm. So far as steam coal is 
concerned, collieries have little tosell, and for any prompt 
supplies that are in second hands, and are available, high 
prices are asked. At Newcastle 15s. f.o.b. is quoted for 
Cua Northumbrian steam coal. Small steam varies from 
63, to 6s. 6d. Bunker coal is somewhat easier with a more 
abundant supply, but the price is not quotably altered ; 
about 19s. f.o.b. in Tyne Dock is named. Gas coal is in 
good request, but supplies are larger and prices are a 
little easier. Coke is very firm. Here 13s. 6d. is quoted 
for blast-furnace qualities delivered at Cleveland works, 





NOTES FROM THE NORTH. 
GLascow, Wednesday. 

Glasgow Pig-Iron Markct.—There was less business 
doing in the pig-iron warrant market last Thursday fore- 
noon. About 4000 tons of Scotch, 2000 tons of Cleveland, 
and a few lots of hematite iron changed hands. Part of 
the Scotch was done at 43s. 9d. per ton one month fixed. 
At the afternoon market there was little doing, and prices 
were juss steady. About 4000 tons of Scotch were dealt 
in, including one lot at 433, 54d. per ton this week, with 
a ‘*plant.” The dealing in Cleveland amounted to 3000 
tons. No transactions in hematite iron were reported. 
Prices all round were practically unchanged at the close 
from the forenoon, The settlement prices at the close were 
—Scotch iron, 43s. 74d. per ton; Cleveland, 35s. 74d. ; Cum- 
berland and Middlesbrough hematite iron, respectively, 
45s. 74d. and 43s. 9d. per ton, A fair amount of business 
was doneon Friday forenoon. Some 3000 tons of Scotch, 
4000 tons of Cleveland, and 5000 tons of hematite iron 
were sold, a portion of the Cleveland sales being done at 
363. 1d. per ton three months open. The market was 
firm in the afternoon. Only about 2000 or 3000 tons of 
Scotch iron changed hands, but the cash price rose 14d. 
per ton from the forenoon, at 43+. 9d. sellers, A good 
business in Cleveland and hematite iron was reported, 
and the buying was said to come from London. Fully 
6900 or 7000 tons of each were dealt in, including 3000 
tons of the former at 36s. 14d. and 36s. 2d. three 
months open. The cash price of Cleveland made 
an advance of 3d., and Cumberland hematite iron 2d. 
per ton from the forencon, At the close the settlement 

rices were--Scotch iron, 433. 9d. per ton; Cleveland, 
35s. 104d. ; Cumberland and Middlesbrough hematite 
iron, respectively, 453, 104d. and 43:. 9d. per ton. The 








market was strong on Monday forenoon, notwithstanding 
the close of the miners’ strike, which was expected by 
some persons to have an adverse influence on prices. 
Scotch warrants opened at 43s, 8d. per ton cash, and 
business was done up to 43s. 10}d., at which there were 
buyers at the close. Cleveland was dealt in at from 363. 
to 363, 2d. one month, and froin 35s. 10d. to 35s. 114d. 
per ton cash, sellers remaining firm at the close. Cum- 
berland hematite iron was also in demand, being done at 
46s. 2d. one month. The market opened in the afternoon 
at 43s, 11d. per ton for Scotch warrants, receding to 43s. 
94d. on a little pressure of selling. Towards the close, 
however, large buying took place, about 15,000 tons 
changing hands at from 43s. Od. to 433. 11d. cash, buyers 
remaining over at the latter price. Cleveland iron was 
easier, closing 14d. down from the forenoon, and hematite 
iron was not Seciste. The closing settlement prices were— 
Scotch iron, 43s. 103d. per ton; Cleveland, 35s. 104d. ; 
Cumberland and Middlesbrough hematite iron, 45s. 104d. 
and 43s. 94d. per ton respectively. Tuesday’s forenoon 
market was steady. Scotch warrants opened at 43s. 11d. 
per ton cash, receding to 43s. 94d., after which 43s. 104d. 
(Monday) was paid for some 5000 tons. Cleveland was 
done at 35s. = per ton cash and 35s, 114d. one month, 
closing even firmer. No business in hematite iron 
was reported, and the close was—bnyers 45s, 9d., sellers 
14d. more. The afternoon market was rather quieter. 
Scotch warrants were done at 43s. 10d. and 43s. 94d. 
cash to about 10,000 tons, A moderate amount of Cleve- 
land was done at 363. to 363. 1d. one month. Hematite 
iron was again neglected. The closing settlement prices 
were—Scotch iron, 43s. 9d. per ton ; Cleveland, 35s. 104d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 45s. 9d. and 43s. 9d. per ton. The market was 
firm this forenoon, but business was quiet. About 1000 
tons of Scotch, 3000 tons of Cleveland, and 1500 tons of 
hematite iron were sold. Scotch made 1d. and Cleveland 
4d. of advance. The market for Scotch was idle in the 
afternoon, but prices were firmer. A large amount of 
Cleveland iron changed hands, probably 20,€00 tons. The 
following are the quotations for several No. 1 special 
brands of makers’ iron: Gartsherrie and Calder, 52s. 64. 
per ton; Summerlee, 53s.; Langloan and Coltness, 
56s. 6d.—the foregoing all shipped at Glasgow; Glen- 
garnock (shipped at Ardrossan), 51s.; Shotts (shipped 
at Leith) and Carron (shipped at Grangemonth), 54s. 6d. 
per ton. As the coal strike has closed, and the 
miners are returning to their work at the old rate of 
wages, arrangements have been made for turning on the 
blast at a number of the blast furnaces, more especially 
at the Gartsherrie and Summerlee Iron Works. It is 
expected that by the close of the present week at least 
fifteen additional furnaces will be on full blast, or thirt 
in all. Last week’s shipments of pig iron from all Scotch 
ports amounted to 4345 tons, against 5223 tons in the 
corresponding week of last year. They included 133 
tons for Australia, 370 tons for Italy, 205 tons for Ger- 
many, 300 tons for Russia, 340 tons for Holland, smaller 

uantities for other countries, and 2766 tons coastwise. 

he stock of pigiron in Messrs. Connal and Co.’s warrant 
stores stood at 322,340 tons yesterday afternoon, as com- 
pared with 322,791 tons yesterday week, thus showing a 
reduction for the week amounting to 451 tons. 


Malleable Iron and Steel Trades.—The local finished 
iron and steel trades have suffered severely by the strike 
in the coal trade. Most of the works have for a time 
been either wholly or partially suspended, as regards 
manufacturing operations, and neither merchants nor 
manufacturers have been in a position to undertake fresh 
work to any extent; as a necessary consequence a num- 
ber of orders have been lost. The prices of finished iron 
and steel have lately been almost purely nominal, although 
small lots urgently wanted have to be paid for at enhanced 
rates. During the enforced idleness the annual repairs 
of machinery, &c., have in many cases been made, so that 
it is not unlikely that the stoppage for the New Year 
holidays will be more limited in extent than is usually the 
case, 


Glasgow Copper Market.—The price of copper remained 
unchanged last Thursday forenoon, the cash quotation 
being 43/. 5s. per ton. In the afternoon, however, the 
price receded 23. 6d. per ton. On the following forenoon 
an advance of 5s. was made, to 43/. 7s. 6d. No change 
was made in the afternoon. Monday forenoon saw a 
rise to 43. 15s. per ton, but in the afternoon 5s. of the 
advance eased off. There wasa further decline of 2s. 6d. 
on Tuesday forenoon, followed in the afternoon by an ad- 
ditional reduction of 1s. 3d. The price went back 53. per 
ton this afternoon. 


Scotch Coal Shipments.—The late strike told very 
severely on the Scotch coal shipments last week, these 
amounting in all to only 62,467 tons. Even on the re- 
duced shipments of the preceding week, these returns 
show a further heavy decrease of 23,338 tons, while, as 
compared with the corresponding week of last year, they 
exhibit the great falling off of 78,757 tons, or considerably 
more than half. The decline was not confined to the 
west coast, but extended to the east coast, owing to the 
coals originally intended for shipment being diverted to 
other districts for home use. The effects of the strike on 
coal cargoes from the west may, again, be judged from 
the following comparative —— Last week, 17,224 
tons; corresponding week of 1892, 64,958 tons. The 
aggregate shipments for the forty-nine weeks of the 
present year still show an increase over the corresponding 
period of last year, owing, of course, to the demand 
during the English strike, but it has now been reduced 
to 64,215 tons. 

Mr. James Reid and the Glasgow Tramway Company.— 
Owing to the death of Mr. Robert Young, who was for 
many years chairman of the Glasgow Tramway and 








Omnibus Company, Mr. James Reid, the head of the 
Hyde Park Locomotive Works (Messrs. Neilson and C».), 
and who has been a member of the board of directors 
since the year 1879, has been elected to the vacant post. 
Mr, Reid is also at present the head of the Merchants’ 
House of Glasgow, and therefore Lord Dean of Guild, in 
virtue of which he has again become a member of the 
town council, 


Atlas Locomotive Works.—Messrs. Sharp, Stewart, and 
Co., of the Atlas Locomotive Works, Glasgow, have been 
successful in securing two orders—one of ten engines for 
the Midland Riilway Company, and another of two 
for Sweden. The machine tool department of the same 
works is also busy. 


Highland Railway Improvements.—The directors of the 
Highland Railway Company have just resolved to pro- 
ceed with the erection of a new station, offices, waiting- 
rooms, &c., at Kingussie, which, in addition to being the 
recognised half-way stopping place for refreshments, has 
in recent years become a great and favourite summer and 
autumn health resort. 


Fraserburgh Harbour Improvements.—At a meeting of 
the Fraserburgh Harbour Commissioners, held last 
Friday, it was resolved to accept the Public Works Loan 
Commissioners’ offer of 7000/. to be expended on ths 
strengthening of Balaclava Breakwater, and, further, to 
proceed with the Provisional Order of other measures 
necessary for furnishing collateral security for a further 
loan required for deepening Balaclava Harbour. 


North Bridge, Edinburgh: Reconstruction Scheme.—A 
special meeting of the Town Council of Edinburgh was held 
last Thursday for the purpose of considering the ques- 
tion of the reconstruction of the North Bridge, which 
spans the valley in which the Waverley Station of the 
North British Railway is situated. Sir William Arrol 
was present and explained three alternative plans which 
he had prepared, giving a preference to that which pro- 
vided for the removal of the present structure and the 
substitution of an entirely new bridge at a cost of about 
80,0001. The Lord Provost moved the adoption of the 
committee’s report, which was to the effect that, taking 
into account the rights and interests of the corporation 
affected by the proposed Bill of the North British Rail- 
way Company, the council should proceed with a Bill in 
terms of the noticesalready given. Twodifferent amend- 
ments were proposed, but they were both rejected, and the 
motion was carried by more than two to one. 


Death of Mr. Alexander Leslie, C.E.—Mr. Alexander 
Leslie, C.E., of the firm of J. and A. Leslie and Reid, 
George-street, Edinburgh, died last Thursday. He took 
influenza, which developed into a painful trouble. The 
deceased, who was about forty-nine years of age, was the 
eldest son of the late Mr. James Leslie, founder of the 
firm. Besides studying his profession in his father’s 
office, he was for a time under the late Mr. Thomas 
Hawksley, of London. Since his father’s death, 
two or three years ago, Mr. Leslie had been head 
of the firm, and associated with his brother-in-law, 
Mr. R. C. Reid. The firm were the engineers of the Edin- 
burgh Water Trust, and as such carried out large works, 
such as the new Moorfoot supply in 1875-79. Mr. Leslie 
was till the other day President of the Scottish Societ: 
of Arts. He leaves a widow and one son. Mr. Leslie’s 
father carried out the original works at Monikie and 
Crombie for the old Dundee Water Company, and many 
other water works throughout Scotland. Deceased was 
associated with his father and Mr. Stewart, C.K, in 
carrying out the Lintrathen water scheme. 


Mr. James Riley on Sir William Siemens.—At the last 
meeting of the Glasgow and West of Scotland Technical 
College Scientific Society, Mr. James Riley, general 
manager to the Steel Company of Scotland, gave a com- 
prehensive and interesting lecture on “Sir William 
Siemens and his Work.”. 





NOTES FROM THE SOUTH-WEST. 

South Wales Coal and Iron.—The shipments of coal 
from the four principal Welsh ports in November 
were: Cardiff — foreign, 825,960 tons; coastwise, 
194,119 tons. Newport—foreign, 180,587 tons ; coastwise, 
109,400 tons. Swansea—foreign, 85,431 tons; coastwise, 
65,138 tons. Llanelly—foreign, 13,456 tons; coastwise, 
5077 tons. It follows that the shipments of the month 
were: Foreign, 1,106,454 tons; and coastwise, 373,734 
tons. The shipments of iron and steel from the four prin- 
cipal Welsh ports in November were: Cardiff, 2971 
tons; Newport, 2970 tons; Swansea, 4 tons; Llanelly, 
nil; total, 5945 tons. The shipments of coke from the 
four ports in November were: Cardiff, 7562 tons; New- 
port, 238 tons ; Swansea, 76 tons ; Llanelly, nil ; total, 7876 
tons. The shipments of patent fuel from the four ports 
were: Cardiff, 22,518 tons; Newport, 5304 tons; Swan- 
sea, 26,270 tons; Llanelly, nid; total, 54,092 tons. The 
aggregate shipments of coal from the four principal 
Welsh ports during the firat eleven months of this year 
were as follows: Cardiff, 10,905,046 tons; Newport, 
2,706,804 tons ; Swansea, 1,467,333 tons ; Llanelly, 181,246 
tons ; total, 15,259,429 tons. ‘The aggregate shipments of 
iron and steel from the four ports to November 30 
this year were: Cardiff, 31,836 tons; Newport, 18,127 
tons; Swansea, 1493 tons; Llanelly, 254 tons; total, 
51,4814 tons. The aggregate shipments of coke were: 
Cardiff, 75,933 tons; Newport, 4043 tons; Swansea, 
26807 tons; Llanelly, mi; total, 82,6567 tons. The 
aggregate shipments of patent fuel were: Cardiff, 265,022 
tons; Newport, 40,590 tons; Swansea, 312,721 tons ; 
Llanelly, nid; total, 618,333 tons. 


The Mails at Plymouth.— The Postmaster-General 
having recently issued instructions that mails landed 
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from steamers arriving at Plymouth should not, as during 
the past twenty years, be forwarded by special train, 
a conference on the question took place in the House of 
Commons on Friday, between a deputation of the Port 
of Plymouth Chamber of Commerce and several members 
of Parliament. It was pointed out that the effect of the 
recent order will be in many cases to delay mails landed 
at Plymouth from twelve to twenty hours in their delivery 
to London and throughout the North of England and 
Scotland, and that, as special trains were only required 
when mails happened to arrive shortly after the despatch 
of the night mail train, the cost of such trains would be 
small compared with the great public inconvenience which 
their non-employment would involve. The deputation 
was requested to communicate with Chambers of Com- 
merce throughout the country with the view to organis- 
ing a deputation to the Postmaster-General on the sub- 
ject. 


Cardiff.—The demand for steam coal for prompt ship- 
ment has been active; the best descriptions have been 
making 163. to 16s. 6d. per ton, while secondary qualities 
have brought 14s. 9d. to 15s. 3d. per ton. Household 
coal has ruled firm; No. 3 Rhondda large has made 
143. 6d. per ton. Patent fuel has been quoted at 12s. 9d. 
to 133. 3d. per ton. Foundry coke has made 20s, to 21s. ; 
and furnace ditto, 17s. 6d. to 18s. per ton. The iron ore 
trade has ruled quiet. ‘I'he manufactured iron and steel 
trades have shown little change; business has been 
generally dull. 


Keyham College.—The accommodation for students at 
the Royal Naval Engineers’ College, Keyham, has been 
found so inadequate that, acting on authoritative instruc- 
tions, the local officials have prepared plans for a new 
wing block capable of accommodating 54 additional 
pupils. The new block is to be built between the south 
end of the college and the north end of the terrace of the 
dockyard official residences. It will comprise a large 
recreation-room, cloak-rooms, servants’ bedrooms, bath- 
room, and other accommodation in the front, while over- 
head 54 bedrooms on two floors will be provided. The 
south wing, as it will be termed, is to be connected with 
the college by a bridge joining the first floors, and under 
which vehicles will be able to pass. The studies now at 
the north and south ends of the college will be converted 
into a recreation-room and library respectively, and the 
whole of the teaching will be carried on in the new wing. 
The extension will cost about 30,0007. 


Welsh Coal Contracts.—The Taff Vale and Barry 
Railway Companies have entered into contracts for 
their coal supplies for 1894 at about 13s. per ton, 
delivered at Cardiff. A part of the Barry Com- 
any’s contract was given to Messrs. Thomas and 
Dives of Cardiff. Several other contracts have been 
entered into recently at prices ranging from 13s. to 
13s. 6d. per ton, or an advance of 4s. to 4s. 6d. upon 
last year’s prices. The Royal Mail Steam Packet Com- 
pany are inviting tenders for their Southampton supplies 
for 1894. 


Barry Railway.—The construction of the first section of 
a new dock for Barry will be commenced almost imme- 
diately. This initial section will afford accomodation for 
six or eight tips. 


The ‘* Majestic.” —The Naval Construction and Arma- 
ments Company has secured a contract for supplying the 
machinery for the line-of-battle ship Majestic, shortly to 
be laid down at Portsmouth. The engines are to develop 
12,000 horse-power. 


The ‘‘ Colossus.” —The Colossus, line of-battle ship, which 
is to take the place of the Neptune at Holyhead, has been 
placed under the sheers at Portsmouth to receive a new 
45-ton breechloading gun, in place of one removed a few 
weeks since. The gun which has been removed is to be 
re-tubed ; it will then be fit for further service. 


The Avon Valley.— Progress is being made with boring 
for coal in the Glyncorrwg district. ‘The discovery of the 
Rhondda seam at Ynyscorrwg gives great encourage- 
ment to the promoters, and operations are being pushed 
forward with the view of discovering No. 2seam. At 
Blaengwyng the operations of the Glyncorrwg Colliery 
Company have met with success, and coal is being 
worked in large quantities from No. 1 Rhondda seam. 
= is expected that the No. 2 seam will also be found 

ere. 


The ‘* Hermione.”—The whole of the machinery for the 
Hermione, og launched at Devonport, is now on 
board. Messrs. Thompson, the contractors, have made 
generally good progress in fitting out the vessel. 


Dock Accommodation at Cardiff.—A movement is on 
foot among ship-repairing firms at Cardiff to secure an 
addition to the commercial dry dock accommodation of 
the port. Representation: upon the subject have been 
lately made to Sir W. T. Lewis by various engineering 
and ship-repairing firms who are tenants of the Bute Dock 
Compsny. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Colliers and Lock-out Pay.—The Council of the York- 
shire Miners’ Association has this week been engaged in 
considering an appeal made by the Denaby Main miners 
for a continuation of pay, contending in their case that it 
was a lock-out. The men complained of having been 
unable to resume work, owing to a disease which had 
broken out amongst the horses and ponies, caused by 
a prolonged cessation from work. The Council decided 
that the case should go before the district on the ques- 


tion, Shall members be allowed lock-out pay until they 
go back to work? It was also resolved that meetings of 








the branches should be called at once to decide the 
matter. 


Professor Ripper on American Engineering.—A large 
number of engineers and others attended a meet- 
ing at the Sheffield Technical School on Saturday to 
hear an address from Professor Ripper, based on what 
he had seen at the Chicago Exhibition, and having 
special reference to local industries. Professor Ripper 
stated that the boilers at the Exhibition were all 
of the tubular type, of the Root pattern, or varia- 
tions upon it, and supplied with hot feed water. The 
whole of the boilers were supplied with liquid fuel 
brought by a line of piping from the oil fields of 
Indiana to the storage reservoirs in the grounds. 
The feed water passed through the feed heaters, contain- 
ing a series of shelves or trays on which the impurities 
in the water were deposited. There were no boilers of the 
Lancashire type. ‘The engines exhibited were, on the 
whole, of two distinct types—the large compound engine 
fitted with Corliss valve gear, and running from 60 to 100 
revolutions per minute, and a large variety of small high- 
speed engines running from 200 to 350 revolutions per 
minute. This exhibit gave a good idea of the kind of 
power used in America for electric lighting. The demands 
of the electrical engineer for high speeds and great regu- 
larity had much to do with the state of perfection now 
reached by steam engine builders. The majority of the 
engines were of the horizontal type. It was claimed for 
the large slow-speed engine that it was capable of being 
worked with great economy, the best results obtained from 
these engines being about 134 1b. of steam per indicated 
horse-power per hour. It was difficult to obtain results 
of tests of high-speed ——— but, judging from tests of 
similar engines made in England, the steam consumption 
for non-condensing engines was about 34 1b. per indi- 
cated horse-power per hour. The Willans type of engine, 
so common in England, gave, however, a much lower 
consumption than this. For high power and fairly con- 
stant load, nothing could be better than the large com- 
pounded slow-speed engines, properly proportioned for 
the load; but, where the lcad varied, a number of small 
engines was best. 


Iron and Steel.—The tone of the iron market is firm, 
both for raw and manufactured descriptions. Local-made 
forge pig runs from 41s. to 48s. per ton and, foundry 43s. 
to 45s. Orders for bar and sheet are coming in on home 
account, and for the Continent, India, and Australia. The 
heavy steel trades are rapidly becoming busy on orders 
for marine and railway material, with prospects improv- 
ing. Armour-plate and engineering houses are now nicely 
employed. 


Coal.—There are full supplies of coal of every descrip- 
tion, and prices are down to the figures ruling before the 
strike, with severe competition for manufacturers’ orders. 
The miners recognise that great difficulties will present 
— in February, when the settlement has to be 
effected. 








MISCELLANEA. 
At the last monthly meeting of the Leeds Association of 
Engineers, a paper on **Coal-Washing Machinery ” was 
read by Mr. J. Clark Jefferson. 


At a meeting of the University College (London) Engi- 
neering Society, held on December 12 last, a paper on 
any applied to Yachts” wasread by Mr. Ashcroft, 
A.M.I1.C.E. 


We learn that Messrs. Noble and Lund, of the 
Northern Machine Works, formerly of the Forth Bank, 
Newcastle-on-Tyne, have, owing to the rapid extension of 
their business, been compelled to transfer their works to 
Felling-on-Tyne, where they have acquired and fitted up 
large works capable of turning out the heaviest types of 
machine tools. 


The Thames Iron Works and Shipbuilding Company 
have acquired the sole right of manufacture for the 
United Kingdom of Mr. F. J. Rowan’s electric magnetic 
drilling, riveting, and caulking machines, which have 
already met with much favour among shipbuilders and 
bridge-builders. 


The traffic receipts for the week ending December 3 
on 383 of the principal lines of the United Kingdom 
amounted to 1,387,604/., which was earned on 18,388 
miles. For the corresponding week in 1892 the receipts 
of the same lines amounted to 1,410,282/., with 18,199 
miles open. There was thus a decrease of 22,6787. in the 
receipts, and an increase of 189 in the mileage. The 
aggregate receipts for 22 weeks to date amounted on 
the same 33 lines to 32,451,628/., in comparison with 
34,718,454. for the corresponding period last year; 
decrease, 2,266,8261. 


An interesting series of views, reproduced from photo- 
graphs, are published in the December number of Loco- 
motive Engineering, showing the rapidity with which the 
trains of the Illinois Central Railroad were loaded during 
the World’s Fair. The trains were completely filled in 
15 seconds after stopping at the platform. The cars were 
specially built with a view to facilitating this, and 
judging from the engravings, are practically the ordinary 
English car, with side doors—or, rather, openings, for 
there are no doors—the advantages of which in suburban 
trains are indisputable, whatever claim may be made 
for bg superiority of the American car for long-distance 
traffic, 


The fourth ordinary mostiog of the Owens College 
Engineering Society was held on Tuesday, December 
12, Mr. William Johnson in the chair. Mr. Stanford 
read a paper by Mr George Wilson, B.Sc., on ‘‘ The 
Temporary Swing Bridge at Throstle Nest.” This bridge 








is of the central tower suspension type, and is 127 ft. long 
over all, divided into two arms of 75 ft. and 52 ft. respec- 
tively; its weight when swinging is about 81 tons. It 
connects the company’s yard at Trafford-road with the 
Cheshire lines at Cornbrook, and is intended for use only 
until the permament swing railway bridge below the 
Trafford-road swing bridge is completed. 


In concluding a paper, ‘“‘Incrustation in Steam 
Boilers,” recently read by him before the Hull and 
District Institution of Engineers and Naval Architects, 
Mr. J. C. Simpson, of the Boiler Insurance and Steam 
Power Company, said that if the following three rules 
were attended to, less trouble would be experienced with 
incrustation: 1. The blow-off tap should be opened first 
thing in the morning, and again at starting after stoppage 
ateach meal, and kept open for 20 seconds at a time. 
2. A suitable fluid should be put in regularly with the 
feed water. 3. When the time came round for boiler- 
cleaning, the water should be kept in after the steam is 
blown out, the dampers opened, and the _ brickwork 
allowed to cool for thirty-six hours if practicable, after 
which the water should be run out, and the cleaners sent 
in as soon as possible. We most thoroughly agree with 
these recommendations. 


The International Tramways Congress, which met 
this autumnat Buda-Pesth, passed the following resolution 
bearing upon electric tramways: ‘‘ The electric working 
of tramways with direct continuous supply of current from 
a central station has given satisfaction on several lines on 
the Continent, now in operation, and this applies both to 
tramways with underground and to tramways with over- 
head conductors. The statistical figures hitherto avail- 
able are, however, not sufficient to form a definite opinion 
about the financial aspect. The employment of electricity 
is, however, in the interest of the public, as not only will 
a greater speed be obtained, but it will also be possible to 
carry a larger number of passengers. The Congress 
asserts that in its opinion the electric system of working 
should, therefore, be recommended to authorities and 
tramway administrators. The Congress further holds 
that the authorities should endeavour to make it possible 
for tramway companies to undertake the expense of a 
change from horse to electric traction by extending the 
concessions, and permitting the use of overhead con- 
ductors.” 


Within the last few weeks a new society, under the 
name of the Northern Society of Electrical Engineers, 
has been founded, with its headquarters in Manchester, 
to hold meetings for the promotion of electrical science 
and its commercial and other applications, and for social 
intercourse between members. It has for some time past 
been felt that little or no opportunity has been afforded 
the members of the ehectelenl Goslasien and trades—now 
very numerous—in the midland and northern counties of 
meeting outside London for the purpose of scientific dis- 
cussion and social intercourse. A movement was recently 
set on foot by two or three gentlemen, in order to bring 
some local members of the profession together to discuss 
the matter. The result has been that several meetings 
have been held, and the new society founded. It is 
pointed out that the society is not founded with any view 
of rivalry or opposition to the existing Institution of 
Electrical Engineers, but simply to enable members of 
the profession who are unable to attend meetings in 
London to do so in the provinces, and at the same time 
to become better acquainted with each other. The hon. 
pr tg is Mr. John Darney, 102, Portland-street, Man- 
chester. 


At the meeting of the Liverpool City Council, on Wed- 
nesday, a resolution was unanimously adopted that it was 
desirable that a joint committee should be appointed, 
consisting of representatives of the corporation, the Dock 
Board, and the various railway companies in the city, to 
make inquiries as to the effect likely to be produced on 
the trade of Liverpool by the working of the Manchester 
Ship Canal, and to report thereon. The Warrington Cor- 
poration have now arrived at a settlement with the Ship 
Canal Company on matters which have been in negotia- 
tion for some time. The company have undertaken to 
complete the dredging of the river within six months after 
the opening of the canal for traffic. Those manufacturers 
who are now using barges and boats on the river are to 
have the use of the canal and the right of using the Run- 
corn and Latchford Canal, passing into it at Twentystep 
Bridge free of toll until the dredging is completed, and 
all other manufacturers and traders of Warrington will 
have the right to use the canal on January 1 from East- 
ham to Latchford, and also the right to use the lock at 
Twentystep Bridge and the canal leading to the river on 
precisely the same terms as those contained in the Act of 
1885 for the benefit of the traders of Warrington—namely, 
4d. per ton. This privilege is secured to the traders until 
the dam and the lock at Walton are completed and made 
available for traffic. 





Torrepo- Boat Destroyvers.—The Admiralty have 
ordered from the Naval Armaments and Construction 
Company, Barrow-in-Furness, three torpedo-boat de- 
stroyers, similar to the Havock and Daring, described in 
recent issues. The price to be paid, it is said, is 99,3007. 
for the three. Messrs. Hawthorn, Leslie, and Co., on the 
Tyne, have received an order to construct one, the con- 
tract“price being 38,2007. Messrs. Armstrong, Mitchell, 
and Co., Elswick, have also had an order for one, the 
price being 36,550/., while two are to be constructed by 
the Earle Company at Hull, the sum for the two being 
68,3001. This makes thirty-six ordered. The prices for 
the previously ordered craft range from 36,000/. to 
38,0007. It is said that six more will yet be ordered in 
the course of a few days. 
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NOTICE TO AMERICAN SUBSCRIBERS. 
We beg to announce that American Subscriptions to ENGINEERING 
may now be addressed either direct to the publisher, Mr. C. R. 
JOHNSON, at the Offices of this Journal, Nos. 35 and 36, Bedford- 
street, Strand, London, W.C., or to our accredited Agents for the 
United States, Mr. W. H. Winky, 53, East 10th-street, New York, 
and Mr. H. V. Holmes, 44, Lakeside Building, Chicago. The 
prices of Subscription po sg in advance) for one year are: For 
thin (foreign) paper edition, 12. 16s. 0d.; for thick (ordinary) 
paper edition, 2/. 0s. 6d., or if remitted to Agents, 9 dollars for 
thin and 10 dollars for thick. 








ADVERTISEMENTS. 

The charge for advertisements is three shillings for the first four 
lines or under, and eightpence for each additional line. The line 
averages seven words. Payment must accompany all orders for 
single advertisements, otherwise their insertion cannot be 
guaranteed. Terms for displayed advertisements on the wrapper 
and on the inside pages may be obtained on application. Serial 
advertisements will be inserted with all sanationtie regularity, but 
absolute regularity cannot be guaranteed. 

Advertisements intended for insertion in the cur- 
rent week's issue must be delivered not later than 
5 p.m. on Th y. In consequence of the necessity 
for going to press early witha portion of the edition, 
alterations for standing Advertisements should be 
received not later than 1 p.m,on Wednesday after- 
noon in each week. 

The sole Agents for Advertisements from the Con- 
tinent of Europe and the French Colonies are the 
AGENCE HAVAS, 8, Place de la Bourse, Paris. 
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NOTICE, 
The New Cunarders ‘‘ CAMPANIA” and ‘‘LU- 
CANIA;” and the WORLD’S COLUMBIAN 
EXPOSITION OF 1893. 


The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illustra- 
tions contained in the issue of ENGINEERING of 
April 2ist, comprising over 130 pages, with nine 
two-page and four single-page Plates, printed 
throughout on special Plate paper, bound in cloth, 
gilt lettered. Price 6s. Post free, 6s.6d. The ordi- 
nary edition of the issue of April 21st is out of prin 


NOTICE. 

The attention of Readers and Advertisers is 
drawn to the alteration in the name of the 
Publisher. 

Owing to the retirement of Mr. Charles Gitbert, 
communications for the Publishing Department 
should now be addressed to Mr. C. R. JOHNSON, 
Publisher and Manager. 


NOTICES OF MEETINGS. 


Tue INSTITUTION OF CivIL ENGINSERS.—Ordinary meeting, 
Tuesday, December 19, at 8 p.m. Paper to be read with a view to 
discussion: ‘‘ Hydraulic Power Supply in London,” by Mr. E. B. 
Ellington, M. Inst. C.E.—Students’ meeting, Friday, December 15, 
at 7.30 p.m. Paper to be read: ‘*Continuous Aut tic Railway 
Brakes,” by Mr. H. J. Orford, Stud. Inst. C.E. Sir Douglas 
Galton, K.C.B., F.R.S., in the chair, 

Royal METEOROLOGICAL Society.—Wednesday, the 20th inst., 
at 25, Great George-street, Westminster, at 8 p.m. The 
following papers will be read: ‘The Great Storm of 
November 16 to 20, 1893,” by Mr. Charles Harding, F.R. 
Met. Soc. ‘‘ Rainfall and Evaporation Observations at the 
Bombay Water Works,” by Mr. 8. Tomlinson, M. Inst. C.E., F.R. 
Met. Soc. ‘‘ On Changes in the Character of certain Months,” by 
Mr. A. E. Watson, B.A., F.R. Met. Soc. 

Tue CHARTERED InstTiITUTE OF PATENT AGENTS.—Wednesday, 
the 20th inst., at 7.15 o’clock precisely. To discuss Mr. Fell’s 

aper on ‘* Anomalies of the Swiss Patent Law Administration.” 
To read and discuss a paper by Mr. F. Walsh, For. Mem., on ‘* The 
Trade Marks Amendment Act, New South Wales.” 

CLEVELAND INSTITUTION OF ENGINEERS.—Monday evening, De- 
cember 18, at 7.30 precisely, in the hall of the Literary and Philo- 
sophical Society, Corporation-road, Middlesbrough. Paper on 
‘* Harbour Improvements at Sunderland ; New Protecting Piers,” 
by Mr. G. T. Nicholson, A.M.1I.C.E., Sunderland. 

CHESTERFIELD AND MIDLAND COUNTIES INSTITUTION OF ENGINEERS. 
—Saturday, December 16, in University College, Nottingham, at 
2.30 p.m. The following papers will be open for discussion: 
February, 1893.—‘‘ A Portable Safety Lamp with Ordinary Oil 
Illuminating Flame, and Standard Hydrogen Flame for Accurate 
and Delicate Gas Testing,” by Professor Frank Clowes, D.Sc. 
February, 1893.—‘‘ Spont Combustion in Coal Mines,” by 
Professor Arnold Lupton. June, 1893.—‘‘ The Support of Build- 
ings,” by Mr. William Spencer, F.G.8. July, 1893.—** Descrip- 
tion of an Improved Water Gauge,” by Mr. A. H. Stokes. July, 
1893.—‘‘ Safety Lamp with Standard Alcoholic Flame Adjustment 
for the Detection of Small Percentages of Inflammable Gas,” by 
Mr. A. H. Stokes. The following papers will be read or taken as 
read: ‘The Hydrogen Oil Gas-Testing Safety Lamp,” by Pro- 
fessor Frank Clowes, D.Sc. ‘* Automatic Expansion Gear in Use 
at Blackwell Colliery,” by Mr. Maurice Deacon. 

Tue SouTu STAFFORDSHIRE INSTITUTE OF IRON AND STREL WORKS 
MANAGERS.—Saturday, the 16ch instant, at the Institute, Dudley, 
when Mr. R. Douglas Munro, M.I. Mech. E., will deliver a lectuce 
on ‘‘ Boiler Explosions, their Causes and Prevention.” Chair to 
be taken at 7 p.m. prompt. 

Tus Surveyors’ InstTITUTION.—Monday, December 18, when a 
paper will be read by Mr. E. J. Castle, Q.C. (Associate), entitled, 
“The Valuation (Metropolis) Bill, 1893.” The chair to be taken 
at eight o’clock. 

Nortu-East Coast INSTITUTION OF ENGINEERS AND SHIPBUILDERS. 
—Wednesday, December 20, at 7.40 p.m., in the lecture-hall of 
the Subscription Literary Society, Fawcett-street, Sunderland. 
The discussion on Mr. W. Hok’s paper ‘On a Method of Com- 
paring Steamship Performances and of Estimating Powers and 
Speeds of Ships,” will be resumed. Discussion on Mr. Joseph 
Nodder’s paper ‘“‘On the Dangerous Working Heat of Mild Steel 
and the Effect of Annealing and Air-Cooling,” will be resumed. 
Paper ‘‘ On Certain Principles of Motion, as Taught by the Pen- 
dulum ; and as Illustrated by the Resistance of Ships, and other 
Bodies moving through Fluids, together with a brief sketch of the 
Pendulum Speed-Power Meter,” by Mr. Frank Caws. 
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BATTLESHIP*®STEAM TRIALS. 

THE ten battleships constructed under the Naval 
Defence Act have now completed their steam trials, 
and there is every prospect that before the current 
financial year terminates in March they will be 
fitted with their armament and be ready for com- 
This fact alone is matter for congratula- 
tion, since it indicates that the work of battleship 
construction can be expeditiously carried out in 
this country, a matter of considerable importance 
at the present time. These ten battleships were 
ordered towards the latter end of 1889 —six 
from the Dockyards and four from private estab- 
lishments— and they have therefore been com- 
pleted within three and a quarter years of com- 
mencement, not withstanding, too, that an un- 
usually large number of cruisers, &c., were at the 
same time under construction in the Dockyards, 
and the completion of those delivered by con- 








tractors. Indeed, some of the vessels were 
finished within two years, and the country may, 
therefore, be assured that so soon as the Lords 
of the Admiralty and the Legislature deter- 
mine upon any new programme of ship construc- 
tion, the work will be carried through most 
expeditiously. 

Our purpose at present, however, is to analyse the 
results obtained on the steam trials of the several 
vessels, with a view to accentuating some of the irre- 
concilable points in the comparison, as indicating 
some necessity for either greater care in acquiring 
data, or a change in the method of establishing the 
steam power or speed of our ships-of-war. In the 
first place it may be interesting to indicate the main 
features of the design of these vessels and their 
machinery. This may be briefly done, since 
we have already fully entered into detail, and 
have illustrated the type with the machinery 
of the Ramillies, one of the most successful of the 
class, and hope later to publish illustrations of 
others. Eight of the vessels are alike, and belong 
to what is known variously as the Royal Sovereign 
or Ramillies class. The only essential difference is 
that one of them, the Hood, is fitted with turrets, 
whereas the others have their large guns fitted en 
barbette. This has been done as a concession to 
the view still held by a few in favour of the extra 
protection afforded by the turret, although in 
official circles the barbette is more favoured. 
Practical experience in war can alone determine 
this as well as many other questions. The dimen- 
sions of the vessels are: Length, 380 ft. ; breadth, 
75 ft. ; and at their loaded draught of 27 ft. 6 in. 
their displacement is 14,150 tons. For the details 
of construction we may refer our readers to 
previous articles descriptive of the ships,* but 
reference may incidentally be made to the features 
in their design. In addition to the compound 
armour of 18 in., extending for about 250 ft. of the 
length of the vessel, with thwartship armoured 
bulkheads forward and aft, there is an auxiliary 
armour plating 4 in. thick from this belt right up 
to the top of the hull, affording protection to 
the deck from which the large installation of 
6-in. quick-firing guns are fired. The vessels have 
a freeboard which is exceptionally high for a modern 
battleship. In the matter of big guns, too, the 
idea of concentration in a few weapons has not 
been followed, and there are two 67-ton guns 
forward and two aft; while in the matter of 
auxiliary armament the vessels are much more 
effectively armed than any previously constructed 
British battleship, more particularly in view of the 
part to be played in future warfare by the torpedo- 
boat, for there are on board ten 6-in. quick-firers, 
sixteen 6-pounders, and twenty-two machine guns, 
besides means for launching seven torpedoes simul- 
taneously. 

But it is with the machinery that we have for 
the moment most concern, and it would be idle 
to pretend that thoroughly satisfactory results 
have in all cases been attained. The success is 
a relative quantity. The ships and engines were 
designed so that the power developed would 
be 13,000 indicated horse-power and the speed 
174 knots. Now in no case has this power been 
attained for even the short stipulated period of 
four hours, and although the speed in most cases 
was 17} knots or over, with less power developed, 
the displacement in such cases was considerably 
less than it would be when the vessels are fully 
equipped. The story is the familiar one of leaky 
tubes, the evils and remedy for which have been 
so exhaustively discussed in our scientific societies, 
and in the columns of ENGINEERING, and we have 
therefore no intention of entering into the ques- 
tion. After it was found that the boilers of the 
first vessel tried, the Royal Sovereign, could not 
withstand the air pressure necessary to develop the 
contract power, the Admiralty determined that 
none of the other vessels should be subjected to 
the 13,000 indicated horse-power test, but that 
11,000 indicated horse-power would be regarded as 
sufficient. It is with the results of the tests for 
this reduced power that we have to deal. The 
engines for the eight battleships of the Royal 
Sovereign class are alike in general dimensions. 
In no case has any great variation been made in 
thé design. Some slight alterations in detail have 
been introduced by the respective firms construct- 





* See ENGINEERING, vol. li., pages 251 and 283; 
vol. liii., page 531; vol. liv., page 197; and vol. lv., 
page 716. 
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ing the machinery, but these are not material. 
Moreover, there were only four contracting firms. 
Messrs. Humphrys, Tennant, and Co., London, 
fitted the engines to all the four Dockyard-built 
ships—Royal Sovereign, Empress of India, Hood, 
and Repulse ; Messrs. Palmer, Jarrow-on-Tyne, to 
the Revenge and Resolution ; Messrs. Thomson, 
Clydebank, to the Ramillies, and Messrs, Laird 
Brothers to the Royal Oak. The cylinders are 
40 in., 59 in., and 88 in. in diameter respectively, 
the stroke being 4 ft. 3in. Asa rule, the cylinders 
are separate castings, and are braced together bysteel 
rods. The framework differs from that ordinarily 
adopted, the cylinders being carried on turned 
pillars, with the usual A-frame at the back, the 
crosshead slipper guides being formed in the latter. 
The condensers, with 14,000 square feet of cooling 
surface, are entirely separated from the engine 
frames. As to the boilers, we have already illus- 
trated those of the Royal Sovereign* and Ramillies. 
There are eight, single-ended, with a total surface 
in tubes of 17,016 square feet, and in furnaces of 
3018 square feet, giving a total of 20,034 square 
feet, while the grate area is 718.6 square feet. The 
area through tubes is 97.6 square feet, and the 
diameter of tubes 24 in. The furnaces are divided 
into pairs, with a combustion chamber for each 
pair. In the forced draught trial of the Royal 
Sovereign it was found that during the fourth hour 
of the run the tube ends commenced to leak, the 
air pressure throughout the three hours had been 
1.6 in., and the mean power worked out at 13,312 
indicated horse-power. Thus it was that the vessels 
subsequently tried were only subjected to an 11,000 
indicated horse-power test. 

The natural draught trials are all on the same 
basis ; perhaps in some cases the fans were worked 
ata higher speed, affording a greater air pressure, 
which may account for the differences in power ; 
but on comparison a great variation in the relation 
between power and speed is noticeable. We have, 
in tabulating the results, given the exact displace- 
ment on trial, without which no comparison could 
be accurate. The Royal Sovereign, for instance, 
was loaded to her full designed draught, and dis- 
placed 14,262 tons, and with 9661 indicated horse- 
power, had a speed of 16.375 knots. The Empress 
of India, on the other hand, had 1000 tons less dis- 
placement, with only a slight reduction in power, 
and yet her speed was only 15.25 knots, more than 
a knot less. The Repulse, on the other hand, 
had 2000 tons less displacement, with practi- 
cally the same power, and her speed was 17.78 
knots. It is pretty evident, therefore, that all 
three cannot be correct, especially as none of the 
vessels experienced abnormal weather. The Hood, 
too, shows a variation, but seems to bear out the 
results of the Royal Sovereign. The Ramillies, 
Resolution, and Royal Oak seem to agree fairly 
well, but the Revenge, witha similar displacement, 
but slightly less power, seems to have got more 
than half a knot more speed. 

The forced draught results show still more re- 
We have not thought it desir- 
able to give the air pressure of the forced draught, 
asin no instance was any effort made at uniformity. 
In some cases, indeed, the variation was from con- 
siderably over 1 in. to} in. There is, of course, 
great variation in the mean air pressure and the 
power, but we do not think that this need at the 
present enter into the comparison. Careful stoking 
and supervision certainly insure a high evapora- 
tive efficiency, and consequently a satisfactory 
power for the air pressure recorded. Moreover, 
careful workmanship always affects the result more 
or less. The Ramillies only required a mean air 
pressure of } in. to get her power, and in a 
subsequent run, when on her way to the Medi- 
terranean, where she is now flagship, a steam trial 
was undertaken with results which corroborate this 
record. The Revenge worked with a mean pressure 
of .46 in., while the Resolution, by the same firm, 
required nearly double that pressure, and did not 
materially add tothe power. The Empress of India 
and Royal Oak required about 1 in., but it is said 
in the case of the latter that the stoking was bad. 
The mean air pressure in the case of the Repulse 
was .9lin. The Royal Sovereign took 1.6 in. air 
pressure to develop her 13,365 indicated horse- 
power, and at her load draught made 18 knots, 
which seems to demonstrate that so far as the 
model of the ship was concerned the deductions of 
the designer were accurate, and allowed a margin for 


* See ENGINEERING, vol. lv., page 700. Pi 
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Draught of Water. | — Indicated Horse-Power. eek 
isplace- | Speed by 
Shige. ap SL a a ment. | Log. 
Forward. Aft. | Starboard. | Port. | Total. 
D te to 6 0. | %: 4928 | 738 | 9,661 16.376 
; N.D. 27 0 28 0 | 14,260 4 | 9,6 .37 
Royal Sovereign * { ED. 2% 8 23 0 | 14,150 65s 7710 15,888 18 fe 
: 4 rune M. 27 0 28 0 14,260 48 459 ; 82 
Royal Sovereign { 7 8 a 4935 4844 9,779 16.77 
‘ N.D., 25 4 2% 4 | 13,210 4762 4746 915 
Empress of India . { FD. 2411 25 9 13,070 5078 5647 11,625 18 
‘D2 «5B 9 12/100 50 4588 ; 7.7 
Rapaies .. { FD.) 22 5 29 | 12,100 5997 5518 | 11,315 18.2 
Hood ND. 2% 6 27 4 13,580 4636 4903 | 9,689 15.75 
{ FD. 95 3 27 4 13,500 5694 5752 | (11,446 16.9 
Resiiites ND.) 24 3 26 1 12/800 4718 4725 | (8448 16.75 
{ FD. 24 8 9% 1 12,800 5847 5724 11,571 17.25 
aedethen ND) 2% 4 | 2 9 | 193780 4592 4656 | (9,248 16.73 
esolut 1 FD. 2310 | 9 8 | 127530 5683 6718 11,401 17.92 
sew ; ND! 94 2 25 9 | 12,680 4614 4563 9,177 17.875 
Byeneese VED) 26 1 4 8508 12,610 5694 5830 11,524 17.5 
Revel Ook ; ND. 2% 6 25 6 | 12,690 4477 4744 9/221 16.5 
, ' LED. 2 4 25 5 | 12,610 5689 5882 ust 18.27 
, "D.| 35 0 26 0 10,590 4785 4918 | 9,70 7. 
Centurion* i ED. 25 0 26 0 10,590 6401 e773 | B,N7e | 18.54 
SND. 216 25 6 9,500 5003 4931 9, 7.165 
Barfour® L FD. 220 | 5 6 | 9,650 6580 «=| «= (6583 | 13,163 17.537 
| 











* The Centurion and Barfleur are of a different — to the others, as indicated in the article. 


N.D. means natural draught, and F.D. forced draught, the 


uration of the trial under the former condition being 


eight hours, and under the latter four hours, 


emergency. This, indeed, one might have beencertain 
of, for experience has proved the extreme accuracy 
in all cases of Dr. White’s calculations as to speed 
and other conditions. The same speed was got by 
the Empress of India, but the displacement was 
1000 tons less, and the power 1700 less. It would, 
therefore, appear as if the power for a given 
speed increased at 1} times the displacement. 
But again this hypothesis is upset, for if com- 
parison is made with the Repulse, which also 
got the same speed—indeed, a trifle more—the 
power only increased pari passu with the displace- 
ment. In the case of the Hood, however, 
we find that, although the displacement is but 
650 tons short of that of the Royal Sovereign, the 
power, being 2000 less, only gave 16.9 instead 
of 18 knots. The Ramillies, Resolution, Revenge, 
and Royal Oak again agree closely in all except the 
speed. The Revenge, too, it should be recalled, 
experienced very bad weather, which doubtless ex- 
plains the small difference in speed on the natural 
and forced draught conditions, 

The Barfleur and Centurion, included in the 
Table, are not of the same class. Their length is 
20 ft. shorter, they have 5 ft. less beam, and 2 ft. 
less draught of water, so that the displacement is 
3600 tons less. This was determined upon to 
enable the vessels to pass through the Suez Canal, 
which of itself is a great advantage. The armour, 
as well as armament, is lighter, the main belt 
being 12 in. instead of 18 in. thick, but they have the 
same auxiliary 4-in. armour on the upper part of 
the hull, above the main armour, exposed to the 
attack of an enemy’s quick-firing guns. They have 
also four guns mounted in pairs en barbette forward 
and aft, but these are 29-ton guns instead of being 
67-ton, while they have ten 4.7-in. quick-firing 
guns instead of ten 6-in. guns, and eight 6-pounder 
guns instead of sixteen in the Royal Sovereign 
class. The machine guns, however, are about the 
same in number, and they have the same amount 
of torpedo armament. The engines were con- 
structed by the Greenock Foundry Company 
(Messrs. Scott), and in general design are similar 
to those of the Royal Sovereign class ; but here 
the engines were driven under forced draught, the 
boilers withstanding an air pressure of 14 in. 
without discovering any weakness. The Barfleur 
on natural draught run experienced rather worse 
weather than her consort, which explains the dis- 
crepancy ; but it is difficult to explain the remark- 
able difference between the forced draught speeds 
of the two, particularly as the power was the same. 
The speed of the Barfleur is a knot less, notwith- 
standing, too, that the displacement was nearly 
1000 tons less. 

It seems difficult, under the circumstances, to 
arrive at any conclusion, especially in respect of the 
Royal Sovereign class. The discrepancies seem 
irreconcilable. Either the power developed does not 
represent a fair mean on the eight and four hours’ 
run, or the speed is inaccurate. It has been said 
that the horse-power can only be assumed as within 
5 per cent. of accuracy, and if that be so it were 
well that a change were made in the conditions of 
trial. Diagrams are taken every half-hour, and the 
mean of the lot taken as a fair indication of the 


result. This may seem satisfactory, but we fancy 
it will be admitted that it is quite possible to work 
the engines to get an abnormal result at the 
moment the diagrams are taken, especially when 
there is half-an-hour in which to work. The 
taking of diagrams more frequently, and the 
careful noting of all circumstances, would give 
results of much more value to the contractors as 
well as the Admiralty. We do not know that there 
would be much gain to the country except in valu- 
able data being got, but clearly greater confidence 
could be placed in the results. The speeds re- 
corded by logs are certainly not thoroughly 
accurate. That is universally admitted, so that 
there is no public record of the performances so 
far as speed isconcerned. No doubt the Admiralty 
authorities have the exact data of the performances 
on the measured mile of the Royal Sovereign, but 
the question may come in as to whether or not this 
was affected by drag consequent on a limited depth 
of water—a possibility which has been clearly 
established in the case of other high-speed steamers. 
Certainly if this were eliminated, and the exact 
revolutions necessary for the measured mile ascer- 
tained, it would be easy, and probably much more 
accurate, to determine the speed of a vessel by 
using her own screws as the log. 





THE UNEMPLOYED: AGENOIES AND 
METHODS. 

Tux Labour Department of the Board of Trade 
has issued a Blue-book, in the shape of a “‘ Re- 
port on the Agencies and Methods for Dealing 
with the Unemployed,” which will be valuable at 
the present time.. The volume extends to 438 
pages, and deals with the permanent agencies in 
Part II., temporary schemes in Part III., foreign 
and colonial examples in Part IV., and historical 
examples in Part V., and some other useful and 
even valuable information. Mr. Giffen, in his 
letter to the Secretary of the Board of Trade, refers 
to the initial difficulty as to what is comprised in 
the term ‘‘ unemployed,” and to the distinction 
between chronic lack of employment, and out of 
work at certain times owing to seasonal and other 
causes. The other difficulty referred to is irregu- 
larity of employment, as distinguished from out of 
work—that is tosay, where the worker is employed 
at haphazard, sometimes for a week or so, at other 
times two or three days per week. The memoran- 
dum states that the scope and plan of the present 
report are confined ‘‘ to the efforts made in various 
ways to deal with distress and other evils resulting 
from want of work.” The “irregularity of employ- 
ment and the evils caused thereby ”—that is, ‘‘ the 
extent and causes of such irregularity ””—are not 
dealt with, except in so far as efforts are being 
made, or have been made, to deal with the distress 
occasioned. The question as to the causes and 
extent of want of employment is left to be dealt 
with in future reports. The present report is, 
therefore, confined to an outline of the chief 
agencies now existing for dealing with the unem- 
a vy problem. 

he term ‘‘unemployed”’ is used in four dif- 





ferent senses, but sometimes one meaning overlaps 
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the other. The following are the several meanings as 
explained inthe volume : Workers on short engage- 
ments who are out of work in the interval between 
finishing one job and entering on another ; those 
belonging to trades in which the volume of 
work fluctuates, or is seasonal, and who are unable 
to get work at other trades in the interval ; work- 
men in various trades which may be termed over- 
stocked, in which there are more workers than 
work ; those below the standard of efficiency, and 
who only obtain work when trade is busy. In reality, 
the chronic unemployed belong to the latter class 
mostly, including in the category the large mass of 
men who have no real industrial training in any 
kind of industry whatever—men who pick up a job 
now and then, and are content to exist upon the 
precarious earnings of occasional employment, sup- 
plemented by the earnings of their wives, and doles 
of charity in times of exceptional distress. In the 
present instance the mass of real unemployed was 
largely increased by the great coal dispute, which 
has thrown out of employment vast numbers in a 
variety of trades more or less dependent upon the 
use of fuel for manufacturing purposes. Of course, 
the latter contingent of unemployed was exceptional 
during the strike, but every one will admit that 
the condition of the labour market is, and has been 
for some time, immensely influenced and affected 
by this cause. This fact is not dealt with in the 
volume, though the dispute existed nearly four 
months, and has a most important bearing upon the 
actual state of employment, in most of the industries 
to which reference is made. If we are to deal with 
the unemployed problem in any effective manner, 
all the causes that contribute to it must be faced ; 
not one of them can be justly shirked. 

There is special significance in the fact that 
among the permanent agencies dealing with the 
unemployed, the action of trade societies occupies 
the first and most prominent place. These societies, 
when well managed, are the most extensive and 
effective agencies at present dealing with the 
problem, so far, at least, as regards their own 
members. The modes in which the best trade 
unions deal with this question are: (1) By assisting 
the members in finding employment for those out 
of work, (2) by the payment of their fares to situa- 
tions away from their homes, (3) by travelling relief 
in search of employment, and (4) by a weekly 
allowance for a long but definite period while out of 
work. The least satisfactory of these four methods 
is the third, but tramping in search of work is now 
very much restricted in most of the unions. The 
salutary effects of trade union action are distinctively 
set forth in comparison with other agencies. The 
members keep a watchful eye upon each other, in 
order to prevent fraud and ‘‘malingering.” Cases 
sometimes occur in which fraud is practised, but 
fines or expulsion constitute a wholesome check 
upon members who may be inclined to use the 
funds as a means of liviog in wilful idleness. There 
is another wholesome check which is the outgrowth 
of better education and a cheap press. The names 
of the idle malingerers are published in the 
monthly returns when such are found out, so that 
the officers in other districts are able to refuse 
further assistance, and the members decline either 
to help or work with the unscrupulous idler. No 
other agency, not even the Charity Organisation 
Society, is so exacting in its conditions of relief, 
and that, too, when the member is part contributor 
to the fund by which he is relieved. The condi- 
tions are healthy, while the relief is substantial. 

The ‘‘ unemployed benefits” of trade unions are 
dealt with at some length, considerably over 100 
pages being given to the subject, more or less in 
detail. The weekly amounts paid to members out of 
work vary considerably, from an initial payment of 
3s. 6d. per week, to as high as 18s. per week in one 
society, the Coachmakers, Many of the best unions 
pay 93. or 10s. per week for a quarter, and then 
less for another quarter in the year. This is 
described as the average scale. In 1891 some 202 
societies, with an aggregate of 682,025 members, 
paid 222,088/. in the year to out-of-work members 
alone, irrespective of all other benefits. In some 
societies the member’s weekly contribution is de- 
ducted from the pay ; in others the weekly contribu- 
tion is remitted during the time he is in receipt of 
benefit. The member out of work must sign his 
name ina book for the purpose each day at the 
society’s house or office. That being done, he can 
seek for work, and he is bound to accept an eligible 
situation if offered to him. In the engineering, 
iron, steel, shipbuilding, and cognate industries, 











forty unions give out-of-work benefit; in the 
building trades twenty-three societies ; in the textile 
trades forty-one, in the clothing trades thirteen, in 
the printing and bookbinding trades nineteen, in 
the various furnishing trades, &c., twenty-eight, 
and in the mining industries ten. Some of the 
newer unions boast of being fighting unions only, 
and in these there is no provision for out of work, 
except on strike. Those agencies are the best in 
the whole kingdom which give unemployed benefit. 
It preserves self-respect, encourages industry, re- 
lieves the rates, and prevents privation and suffer- 
ing among the workers. 

Labour bureaux, or employment registries, 
occupy about 38 pages. These agencies can scarcely 
be considered as bond-fide institutions of a perma- 
nent kind. Hitherto they have been in bad odour 
with labour organisations, inasmuch as they are 
associated with the idea of supplying what is called 
‘free labour” during a strike in some important 
industry. Recently, however, they have become 
a little more popular. During last winter 25 
labour bureaux were established in this country, 
15 being temporary, and 10 are described as per- 
manent. The temporary registries were opened by 
vestries and other local bodies, mainly for local 
purposes. It is found to be expedient to register 
only those of good character and fitness for work, 
or the ‘‘office” will be shunned by employers. 
This method of registration is naturally restricted, 
while other methods, such as registering all comers, 
only becomes a centre for casual labourers and lads 
for odd jobs. Those at Ipswich and Egham are 
given as examples of good agencies. The former 
found work for 33 per cent. in permanent situa- 
tions, and 31 per cent. in temporary situations. 
Egham found employment for 76 per cent. of the 
applicants. The experience afforded by these 
bureaux leads to the conclusion that work can be 
found for a large number if the applicants are of 
good character, trustworthy, sober, industrious, 
and both capable and willing to do the work found 
for them. But it is a remarkable fact that skilled 
men are, as a rule, absent from the list. The 
larger proportion consists of labourers of various 
grades, clerks, charwomen, and persons who do 
odd jobs on emergency. This is shown by the 
lists, where lists are given, in places where such 
registries have been opened, both in London and 
elsewhere. 

Various other agencies are enumerated, such as 
societies for finding work for seamen, soldiers, dis- 
charged prisoners, women, and girls, and also news- 
papers as an employment agency. The Charity 
Organisation Society and its eighty-eight branches 
or independent committees are dealt with at some 
length. The central idea of this organisation is 
dealing with distress in localities, rather than by 
class. Its efforts are directed rather to permanent 
removal of the causes of distress than its relief, 
except temporarily with a view of permanent 
benefit. The social wing of the Salvation Army is next 
dealt with, including its national labour exchange, 
night shelters, two workshops, and the farm colony 
in Essex. The table given shows that out of 
10,743 applicants at the bureau, 6654 were dealt 
with, of whom only 421 found permanent employ- 
ment outside the Army’s workshops. Of the 
total number registered, 1272 are described as 
clerks and warehousemen, 3968 general labourers, 
and 1165 unspecified ; total, 6905 out of 10,743. 
The remainder includes 810 described as engineers, 
shipbuilders, and metal-workers, and 721 building 
operatives. In the skilled trades the proportion 
of men out of work appears to have reached the 
level of 1887, that is, about 10 per cent. The 
lowest point touched was about 2 per cent. in 1890. 
The various attempts to grapple locally with the 
unemployed are given in some detail.“ Out of the 
673 local authorities to whom application was 
made, only 73 took action. Of the others, 527 
stated that there was no exceptional distress, 19 
stated that ‘‘ distress was observable,” and 54 
ignored the question altogether. The dangers of 
relief works are alluded to, and especially that such 
works would scarcely touch the real difficulty of 
temporary distress caused by depression in trade. 

Foreign agencies are also dealt with, as well as 
the ‘* Mansion House scheme,” and some historical 
examplesare quoted. Part VI. of the volume is 
devoted to a ‘‘ concluding summary.” The whole 
problem of dealing with the unemployed is in the 
experimental stage, while most of the agencies, 
except trade unions, have been in existence for too 
short a period to form any satisfactory judgment as 











to the final results. The conclusion is that those 
agencies rather touch the fringe of the question 
than go to the heart of the evil. Itis suggested 
that there shall be more direct co-operation by all 
the agencies; that the out-of-work provision 
should be extended among trade unions; that 
labour bureaux should carefully select applicants. 
Farm colonies on the German system suppress 
vagabondage, and help to relieve society of 
vagrants, ex-prisoners, and the like, but jo not 
solve the unemployed question. It is stated that 
76 per cent. in the German colonies have been im- 
prisoned, and there is little evidence of their being 
reformed. Temporary relief works are not com- 
mended. The economic deterioration of the 
casually and insufliciently employed must be met 
by prevention rather than cure, and the public are 
cautioned against any immediate remedy on a large 
scale. Further reports are promised on some of 
the points merely indicated in the volume. The 
report is useful, on the whole, for the information 
brought together, but we are left with no solution, 
no suggestion of a solution. The conclusions are 
negative rather than positive, but they may help to 
sober down some of the advocates of wild schemes, 
the effects of which would be to pauperise large 
masses of the population. 


THE ANTWERP EXHIBITION. 


Burt little has been heard in this country of the 
International Exhibition that is to be opened in 
Antwerp next May, and be closed about the middle 
of the following November. Nevertheless the 
undertaking is of considerable importance and 
extent, and will prove attractive alike to exhibitors 
and the public for a variety of reasons. Antwerp 
is one of the principal shipping ports of the world ; 
it is the maritime capital of a leading industrial 
country ; it is readily accessible, and possesses those 
attractions in itself which are always necessary 
adjuncts to insure the full success of an Exhibition. 
Of course it must not be supposed that the coming 
Antwerp Exhibition is to be comparable in extent 
or magnitude of buildings to the World’s Fair at 
Chicago ; it is to be hoped that the error of exces- 
sive size committed there will never be repeated. 
Nevertheless, the scale of the Antwerp Exhibi- 
tion is quite large enough to serve its full pur- 
pose. It will be held on ground covering 200 acres ; 
of this the main buildings will occupy about 25 
acres, besides all the various annexes and pavilions 
that form necessary adjuncts to every Exhibition. 
Probably the whole of the buildings collectively 
will not cover more ground than did the great 
palace of Manufactures and Industrial Arts at 
Chicago, but we think that this concentration may 
be welcomed as a relief both by exhibitors and 
visitors after the vast magnificence of Chicago. 
There will be more time and inclination to do busi- 
ness and to examine exhibits when these are more 
closely assembled. At the same time, pleasure- 
seekers will find a full programme on the Exhibi- 
tion grounds, and of course in the city itself, with 
its famous picture galleries and other resorts. The 
Antwerp International Exhibition of 1894 is under 
the patronage of the King of the Belgians, and the 
President of the Royal Commission is the Count of 
Flanders. By virtue of this high patronage, and by 
decree of the Belgian Government, the Exhibition 
is in all respects an official undertaking, carrying all 
the weight and dignity that Royal co-operation 
and the support of Parliament can confer. But 
inasmuch as no grant has been made on its behalf, 
the responsibility has to rest upon private enter- 
prise, which has not been wanting to find the funds 
necessary for carrying out the work. The large 
sums of money required have been provided, and the 
directors of the undertaking look to the various 
sources of revenue furnished by Exhibitions, to 
recoup them, but not to return a profit, which 
would bring the Exhibition down to the level of 
speculative ventures. The chief sources of revenue 
are: rental of space by exhibitors ; entrance money 
from visitors ; and payments for concessions. It 
has been found by experience that exhibitors do 
not object to the relatively small tax charged upon 
the space they occupy, while concessions, if granted 
in a liberal spirit, as will undoubtedly be the case 
next year, are a source of profit to concessionaires 
and authorities alike, especially when the charge for 
entrance islow. Although the Exhibition is to be 
essentially a commercial one, the whole range of 
Fine Arts is to be carefully looked after in a special 
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independent exhibition to be held by the Antwerp 
Royal Society of Fine Arts. y 

The classitication of the Antwerp Exhibition is 
simple and comprehensive. It is arranged in 22 
groups and 68 classes. The first group includes 
Fine Arts, which, as just stated, will belong to 
another organisation. The following list gives a 
general idea : 


. . Number 

Group. Name. of Classes. 

2. Fine Arts 

3. Education 

3. Liberal Arts... 

4. Art Industries 

5. Mineralogy ... ae ea 

6. Engineering Construction 

as Small Mechanical Industries 

8. Electricity 


Textile Industries ... 
10 Clothing __... as se a 
a. Suilding and House lurnishing 
12, Locomotion ... se 6 
13. 
14 

5. 


. 
= 


Chemical Industries ; 
Industrial Food Products 
. Civil Engineering ... oop 
16. Navigation ... aa 

17. Trade... _ 

18. The Art of War 

19. Agriculture ... 

20. Forestry 

21. Fisheries 
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22. Horticulture 


This Exhibition should prove avery attractive one 
to English manufacturers ; on account of the com- 
mercial importance of Antwerp; because of the 
cheapness and facility of transporting goods ; and 
because it would appear from the published regu- 
lations, that the restrictions imposed on exhibitors 
are unusually easy. For these reasons we may 
hope to see the British section well filled by two 
classes of industrials: those who exhibited at 
Chicago, and who can at once transfer their exhibits 
with but little expense, and store them free of 
charge within the buildings; and those who 
abstained from showing at Chicago on account of 
distance, cost, tariff, and for other reasons, but 
who can do so cheaply next year. Time for pre- 
paration is so short that we would urge on such 
exhibitors that they should display articles of 
current manufacture, rather than those specially 
manufactured. The facilities that will be given for 
sale of objects in the Exhibition, should prove a 
great benefit to exhibitors, Our own Govern- 
ment has favourably recognised the Antwerp 
Exhibition, and has appointed as Commissioner- 
General for Great Britain Mr. Perry, H.B.M. 
Consul at Antwerp. In order to promote 
the welfare of the British section, the Right 
Honourable the Lord Mayor, in conjunction 
with Mr. Perry, has formed a committee of twelve 
members, to be called the Antwerp Committee, 
meeting in Antwerp and at the Mansion House. 
The formation of this committee is such as to be 
a guarantee to exhibitors that their interests and 
welfare will be closely watched ; their functions 
are, of course, purely honorary. In addition Sir 
A. Rollit and the London Chamber of Commerce 
have formed a large and influential committee 
to secure exhibitors; this should be a powerful 
organisation, which, in conjunction with the 
Antwerp Committee, should command as full a 
measure of success as the limited time available 
will permit. 

For the benefit of intending exhibitors, we may 
give a very brief summary of the more important 
general rules and regulations prescribed by the 
Exhibition authorities. Goods arriving by the 
Belgian State Railways will be returned free at 
the expense of the Exhibition authorities. This is 
a point of little interest to English manufacturers, 
who will, of course, avail themselves of the cheap 
and efficient navigation companies, but it is of in- 
terest to France and Germany, both of which coun- 
tries will exhibit largely, The Exhibition autho- 
rities undertake the handling of goods within the 
Exhibition free of charge, up to weights of 14 tons. 
This includes the delivery of packages on the space 
allotted, and the eventual reloading on railway 
trucks, within the Exhibition limits. The arrange- 
ments for storing empty cases will be satisfactory 
and cheap, the fixed charge being 2s. per square 
yard, but special terms will be arranged for ‘‘ hand- 
ling goods and storing empties with all countries 
oflicially yeep Foundations, and what 
may generally be called fixtures, will be at the 
expense of the exhibitor ; as also will the service 
connections for steam, water, gas, compressed air, 
and electricity. A charge per square foot of space 





occupied, will be levied on each exhibitor, this charge 
varying according to location ; ample passage ways 
for the circulation of visitors will be provided by 
the authorities. Exhibitors requiring motive power 
of any nature will be charged for it on a fixed and 
moderate tariff ; it will be delivered upon a main 
transmission shaft, all minor transmissions being 
at the cost of exhibitors, Exhibitors will be in- 
vited to fix, selling prices to their goods, and 
‘articles of every-day sale, also those manufactured 
on the spot, may be sold and delivered to visitors 
on payment of a percentage to be fixed by agree- 
ment.” This very frank way of meeting a con- 
stantly recurring difficulty in International Exhibi- 
tions is much to be commended, and should be of 
great benefit to exhibitors. It isimpossible to pre- 
vent such sales, and it is unjust to attempt it, for 
in many cases exhibitors can far more than repay 
their expenses by a current sale with immediate 
delivery. 

It is intended that expert juries shall be ap- 
pointed to examine exhibits, and that graduated 
awards shall be given early in the summer, so that 
exhibitors shall have the benefit of displaying their 
diplomas during the most crowded months. In all 
respects the regulations appear to have been pre- 
pared with a due regard to exhibitors, and bearing 
in mind the success that attended the last Interna- 
tional Exhibition held in Antwerp a few years 
ago, and the close commercial relations that exist 
between this country and Belgium, we think there 
can be but little doubt that participation in next 
year’s undertaking will be of benefit to our languish- 
ing trade, 








DIRECTORIES AND ANNUALS. 

The Post Office London Directory for 1894. London: 
Kelly and Co., 182, 183, and 184, High Holborn, W.C. 
[Price 32s. ] 

Tuts is the ninety-fifth annual publication of this 

Directory, a circumstance which at once establishes 

its value. It is an immense volume, including 

official, street, commercial, trades, law, Court, 

Parliamentary, postal, City, clerical, conveyancing, 

and banking directories; and not only are the 

London firms included, but the provincial firms 

who have offices in the metropolis. When one 

reflects on the fact that practically all the large 
manufacturing firms have now their London oftices, 
it will at once be appreciated that within the 
volume before us one may rely on finding the most 
representative firms in the kingdom in every branch 
of industry. Taking the case of marine engineers 
as example, we find that one-half of the firms named 
are manufacturers in the provinces. As to the 
accuracy of the compilation—a most essential 
feature—it is almost unnecessary to write. Past 
experience testifies. As in former years, too, there 
has been an effort made to bring the information 
up todate. Thus we find that the new commission 
of Lieutenancy of the City of London, gazetted on 

November 28, are given in the City section. 

Admiral Sir Anthony Hiley Hoskins and Admiral 

Sir Michael Culme Seymour, who were gazetted 

G.C.B. and K.C.B. respectively on November 17, 

are so described in the Court and Official section. 

The book, in view of its great size, therefore, is a 

proof of expeditiously executed work. A word of 

high commendation is merited for the great 
strength of the binding; while the mounting of 
the map of London on cloth is a welcome change. 

The Railway Diary and Officials’ Directory for 1894. 
London: McCorquodale and Co., Limited, Carding- 
ton-street, Kuston-square, N.W. [Price 1s.] 

In addition to a conveniently-sized diary, there is 
in this popular annual publication, ready reckon- 
ing tables suitable for all the calculations carried 
out in railway offices, and lists of the directorate 
and officials of all the leading railway companies 
in the kingdom, with information regarding capital, 
traffics, and dividends in past years, which make 
the work interesting and valuable for reference 
not only to railway officials, but also to share- 
holders. 

The Royal Engincering College, Cooper’s Hill. Calendar 
for 1893-4, London: W. H, Allen and Co., Limited, 
13, Waterloo-place. 

This publication, issued by authority, gives details of 

the Indian service, of the curriculum of the college, 

and of the examinations which must be passed for 
entrance to the Indian service. We-.have on pre- 
vious occasions referred to the admirable education 
given at this institution,* while at the same time 





* See ENGINEERING, page 149, ante. 





indicating the necessity of discounting the rosy 
pictures of the service, because of the difference in 
the nominal and exchange value of the rupee and 
other considerations. Now that the latter is 
likely to remain for some time at about 1s. 4d., the 
exact worth of the salaries offered may be approxi- 
mately determined. It may be noted that a slight 
change has been made this year in connection with 
the duration of voyage of students to India. For- 
merly a date was fixed for embarkation, and if the 
student arrived within two months, his salary was 
paid from the date of embarkation, otherwise from 
the date of arrival. The salary, it would appear, 
is now to be paid from date of departure, without 
any exception. 

The Mechanical World Pocket Diary and Year-Book for 
1894. Manchester: Emmott and Co., Limited, 
New Bridge-street. [Price 6d.] 

In this pocket-book there is a large amount of in- 
formation on a variety of subjects, which may 
assist young engineers, who doubtless will find 
sufficient scope for practice in determining the 
accuracy or suitability of the formule and dimen- 
sions given. 





BOOKS RECEIVED. 

Elementary Trigonometry. By H. 8. Hatt, M.A., and 
8S. R. Knieut, M.B., Ch.B. London and New York: 
Macmillan and Co. [Price 4s. 6d.] 

Notes on Cylinder Bridge Piers and the Well System of 
Foundations. By JoHN Newman, Assoc. M. Inst. C.E. 
London: E.andF. N. Spon; New York: Spon 
and Chamberlain. 

Mining ; An Elementary Treatise on the Getting of Minerals. 
By ARNOLD Lupton, M. Inst. C.E. London and New 
York: Longmans, Green, and Co. [Price 9s. net. ] 

A Text-Book on Electro-Magnetism and the Construction 
of Dynamos. Vol. i. By Dueatp C. Jackson, B.S., 
C.E. London and New York: Macmillan and Co. 
[Price 9s. net. ] 

The Progress of Marine Engineering, from the Time of 
Watt until the Present Day. With sixty-seven illustra- 
tions. By T. Marin, M.E. New York: The Trade 
Publishing Company. 

The Design of Alternate Current Transformers. By 
R. W. WEEKES. Illustrated. London: Biggs and Co. 
[Price 2s. ] 

Hazell’s Annual for 1894: A Cyclopwdic Record of Men 
and Topics of the Day. With seven maps. London: 
Hazell, Watson, and Viney, Limited. 

Elementary Lessons in Steam Machinery and the Manual 
Steam Engine. By Staff- Engineer J. LANnGMaIp, 
R.N., and Engineer H. Garnsrorp, R.N. New 
Edition, revised and enlarged. London and New 
York: Macmillan and Co. [Price 6s. net.] 

The Mine Foreman’s Handbook. By Ropert MAUCHLINE. 
New revised and enlarged Edition, illustrated by 114 
engravings. Philadelphia: Henry Carey Baird and 

o.; London: Sampson Low, Marston, and Co., 
Limited. 

Le Cuivre. Par Paut Weiss. Paris: J. B. Baillitre et 
Fils. [Price 5 fr.] 

Injectors: Their Theory, Construction, and Working. By 
W. W. F. Putten. Upwards of 100 illustrations. 
Manchester: The Technical Publishing Company. 





NOTES. 
FouNDATIONS IN QUICKSAND. 

A NOVEL method of making foundations in quick- 
sand was described by Mr. F. Neukirch, of Bremen, 
at the International Congress of Engineering, 
Chicago. The sand on which the foundation is to 
rest is converted into solid concrete by blowing 
into it, by air pressure, dry cement in powder. 
For this purpose a 1}-in. pipe is used, which 
is drawn to a point at its lower end, and has there 
three or more ?-in. holes. This pipe is joined at 
its upper end by a rubber tube to an injector, 
which is connected to a source of compressed air, 
and is fed with dry cement. The sinking of the 
pipe to the depth required is facilitated by blowing 
air through it during its descent and setting it in 
motion. Depths of 16 ft. to 19 ft. can thus be 
quickly reached. This done, the cement is fed in, 
and is carried into the sand by the air, which, 
boiling up through the former, insures a thorough 
mixture of it and the cement. The tube is then 
slowly withdrawn, the supply of cement being con- 
tinued till it reaches the surface. The concrete 
formed in this way takes several weeks to harden, 
and requires some months to attain its full strength. 
The whole area to be treated is divided into a number 
of small areas of about 1 square foot each, and the 
tube is sunk successively in all of them. It is 
found that the mixture of cement and sand pro- 
duced occupies less space than the sand alone did 
before the operation. The method has been, it is 
stated, successfully applied to the water-tightening 
of an iron cofferdam at the harbour of Vegesack, 
Bremen, and to a similar purpose on a sewer laid 
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in quicksand in a narrow street. The sewer, which 
was egg-shaped, was very leaky-—so much so that 
the sand passed into it, and was carried away with 
thesewage. Settlement then took place, andit was to 
prevent this going further that the ‘‘ air” grouting 
process already described was adopted, and proved 
quite successful. 


Firerroor FL oors. 

In a paper recently read before the Civil Engi- 
neers’ Club of Cleveland, Mr. Wm. Sabin describes 
the forms of fireproof flooring most commonly 
adopted in America. The oldest method was to 
place floor beams about 5 ft. apart, and turn a 
4in. brick arch between them, the beams being 
tied together to resist the thrust of the arches. 
The space above the arches was levelled up with 
concrete, in which were bedded strips of wood for 
the flooring. The plastering was applied directly 
to the bottom of the arches and over the flanges of 
the supporting beams. When exposed to a fire, 
however, it soon cracked off, and a special tile 
skewback is now used. Such a floor weighs about 
70 lb. per square foot, exclusive of the weight of 
the floor beams. Its cost in America is about 
1.44 dols. per square foot. A similar floor in 
which the brick arch is replaced by one of corru- 
gated iron has also been tried, but as the metal is 
exposed to the heat it has no advantages. Its 
weight is 701b., and its cost 1.39 dols., per square 
foot. The next improvement was the use of flat 
arches of terra-cotta. In this case the beams were 
placed 6 ft. to 7 ft. apart, the tiles being 10 in. 
deep, and the weight of the floor was reduced 
to 40 lb. per square foot, and its cost to 1.34 dols. 
A further reduction of weight was effected by 
the use of porous terra-cotta, obtained by mixing 
sawdust with the clay. The weight of floor was 
thus brought down to 35 lb. per square foot, whilst 
its cost was 1.36 dols. Ina test made at Denver 
an arch of porous terra-cotta 4 ft. wide, and having 
a span of 5 ft., bore a load of 15,145 1b., with a de- 
flection of 0.65 in., and it took 11 blows of a weight 
of 134 lb. falling from a height of 6 ft. to 8 ft. to 
entirely destroy the arch. Both systems of terra- 
cotta floor have successfully withstood severe fires. 
In a method. of construction now being largely 
adopted, the span of the floor is increased to 12 ft., 
and it is supported by 12-in. I-beams. Between 
these beams is strained a galvanised wire net, said 
to be capable of carrying 1000 lb. per square foot. 
A centre board is fixed below this net, and the 
space between it and the top of the floor filled with 
a very light concrete made with crushed coke, cork, 
cement, and a little sand. This floor is 8 in. deep, 
the bottom flanges of the I-beams being protected 
by carrying the cement round them. Its weight is 
only 18 lb. per square foot, and it has been tested 
with a load of 580 1b. per square foot, the deflec- 
tion being only $ in. Its cost is about 1.05 dols. per 
square foot. In connection with the above prices, it 
should perhaps be mentioned that I-beams are very 
costly in the States. 


Tue Wreck List. 

The boisterous weather of the past few days 
creates interest in the wreck list just issued by 
Lloyd’s Registry of Shipping. It deals with the 
three summer months, and yet indicates that 
224 vessels have been lost, and these represent 
130,465 tons—equal to a good month’s work of the 
thousands of artisans engaged in the shipbuilding 
and cognate industries of the United Kingdom. 
The fate of twelve sailing vessels and their crews is 
shrouded in mystery. Nothing is known of them, 
notwithstanding that news had been awaited for 
many months even before hope was abandoned. 
Again, 25 vessels, of 13,045 tons, almost entirely 
ships again, were abandoned at sea, and of this 
number, as in ships missing, Norway has much 
more than her proportion. Ships, again, account 
mostly for the number of vessels broken up or 
condemned, the total being 35, of 18,532 tons. 
Peculiarly enough, too, ships burned are more 
numerous than the steamers meeting that fate, for 
of the total of eleven, nine were sailing vessels, the 
average tonnage being 1000. When we come to 
collisions, however, we find that steamers pre- 
dominate, so far as tonnage is concerned. Large 
ships give each other a wide berth; but steamers 
have less need of doing so, consequently a false 
move often involyes collision. The tonnage of 
steamers lost in collision is 11,842 ; of ships, 3013. 
In wrecks, steamers escape best, partly due to 
their modernity ; but still 25 steamers, of 24,546 
tons, were wrecked in the three months, against 80 


sailing vessels, of 39,339 tons. One-third of these 
were Norwegian vessels. Indeed, although Nor- 
way has only one-seventh the total tonnage of the 
United Kingdom, her losses are nearly as great in 
tonnage—28,071 tons as against 38,076 tons ; while 
the number of vessels is 54 against 36. Of the 
principal maritime countries, Britain has the 
lowest rate of loss—.33 per cent. on tonnage, Russia 
and Spain being less. Norway is highest, 1.64 per 
cent. Inthe British colonies it is 1.05 per cent., 
principally owing to the losses of small ships. 
The United States has a rate of .85 per cent., 
France of .67 per cent., Germany of .52 per cent., 
Italy of .76 per cent., and Denmark of .66 per 
cent. In point of tonnage the ship losses are 
double those of steamers, but in respect of number 
44 ships are lost for each steamer—due to the large 
number of small craft lost by Norway, France, 
Germany, and the United States. Those four 
nations are responsible for five-eighths of the ship 
losses. More than half of the vessels lost are of 
wood or composite build, a third of iron, and only 
seven, of 12,753 tons, of steel. 


EarNnincGs oF Raitway PassENGER 
CARRIAGES. 

There are in the United Kingdom 40,079 railway 
carriages for the conveyance of passengers only, 
so that probably about 33 million people could 
travel atthe same moment. If these carriages were 
placed in one train, they would extend from London 
to Berwick, a distance which represents a sixth of 
the total railway mileage of the United Kingdom. 
It may therefore be said that the railway tratlic is 
conducted with a fairly small number of car- 
riages. The number of passenger journeys, ex- 
cluding those made by the million and a half of 
season-ticket holders, was 8644 millions, so that 
each carriage in the year took over 23,000 pas- 
sengers. The exclusion of the season-ticket holders, 
however, greatly reduces the record of work. Per- 
haps the passenger receipts more fairly indicate 
the average of work done. It is interesting, first, 
to note that there are, as near as possible, two car- 
riages for each mile of railway in the United King- 
dom, and that this proportion has been steadily 
increasing, for ten years ago the ratio was 1.73 
per mile. There are 3000 more carriages now 
than there were ten years ago. Hach carriage seems 
to take more passengers ; but the fare paid by 
each passenger is less, so that the earnings per 
coach are less in all parts, excepting Scotland. 
Each carriage throughout the kingdom in 1883 
earned about 7969/., and last year the total was 
about as low as it has been for ten years, having 
been 7548/., 100/. lower than in 1891. In England 
and Wales the decrease has not been so great, but 
it has been pretty steady—from 8087/. 18s. to 
76131. 16s.—which is proba»ly due to the large 
number of travellers formerly of the higher classes 
now going ‘‘ third.” 

Average Earnings of Railway Passenger Carriages. 
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=~ 1886. | 1939. | 1891. | 1892. 

£ A a Se ee | £ 
England and Walesa 8087.90 7733.34 7838.70 | 7719.20 | 7613.80 
Scotland .. —... 6695.66 6394.37 | 6502.19 | 6783.50 | 6710.72 
Ireland  .. _—_—.._ 8887.17 | 7807.52 | 8431.78 | 8407.08 | 8175.69 
United Kingdom :. | 7968.81 | 7585.95 7713.33 | 7646.31 | 7548.30 


In Scotland, on the other hand, there has been a 
recovery, and the total now stands just over the 
total of 1883-—6710/. 15s. But it should be borne in 
mind that while in Scotland the average number of 
carriages per mile of railway has remained about 1.3, 
it has increased in England fiom2 to2.39, a difference 
due to the necessity for preparedness against emer- 
gencies, which are more frequent and pronounced in 
the vicinity of London than elsewhere. In Ireland 
the companies get more per carriage than in any 
other part of the kingdom. There the proportion of 
the three classes is more equal, so that there are 
more second-class carriages per cent. of the total. 
Moreover, there are only six carriages to each ten 
miles of railway. Each carriage earns now 8175l. 
14s., but ten years ago the total was 88871. 3s. 








NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 4, 1893. 
Tue steel rail makers have finally agreed upon 
24 dols. per ton for mill quotations, but it is to be 
doubted whether this figure can be maintained in 
view of the purpose of the free-traders to reduce rails 
to a 25 per cent. ad valorem duty, which would pro- 
bably let English steel rails into Atlantic coast 
markets at 22 dols. ; and, besides this, it is to be remem- 











bered that the Western Pennsylvanian steel rail inte- 
rests are not in harmony with maintaining any agree- 
ment with other mills at this time. There is not room 
for more than one-half the existing rail mill capacity, 
and it will be a ‘‘ fight to the finish” before the matter 
is settled. Inquiries have been made within a day or 
two for large lots of rails and plate and structural 
material for building operations. The bar mills 
throughout the country are making less iron than 
ever, and prices have sunk to 1.30 to 1.40 cents per 
pound at mill. The nail manufacturers have again 
entered upon a bitter contest for the little remaining 
trade, and are offering strong inducements for the 
retail dealers to stock up now for the spring distribu- 
tion. Pig iron is dull, and prices are weak. The whole 
situation is disappointing, and will remain so until 
the question of tariff is settled. The bridge-builders 
have had inquiries from railway managers as to bridge 
work, and it is probable that a few large contracts 
will be placed in January, for material to be delivered 
and erected in the early spring. The Atchison Com- 
pany have placed one order for seventy locomotives 
with the Baldwins, of Philadelphia ; a number of other 
systems are in great need of additional motive power ; 
but the economic management of the past year will be 
continued until the skies clear ; then heavy orders 
will be placed. There are immense quantities of old 
iron and steel rail, and all kinds of scrap, available, 
but as there is no demand, prices are merely nominal. 





THE VIBRATIONS OF STEAMSHIPS AND 
THE BALANCING OF MARINE ENGINES. 
To THE Eprror or ENGINEERING. 

Srr,—The growing interest attached to-day to this 
question leads me to send you the following deductions, 
which may have some interest for some of your readers. 

To begin with, I must recall some well-known facts 
and principles, laid down in a masterly manner in the 
well-known work of Professor Radinger, ‘‘ Dampf- 
maschinen mit hoher Kolbengeschwindigkeit” (“* Steam 
Engines with High Piston Speed”), and shall try to 
show how these principles can be put into practice. 

If a steam engine runs infinitely slow, the pressures, 
acting in opposite sense, of the steam shut in between 
the piston and the cover or the bottom of the cylinder 
respectively, will completely neutralise one another in 
the beam or framing between the cylinder and crankshoft 
bearing. 

As soon, however, as the engine has acquired a certain 
speed, the moving parts of piston, piston-rod, connecting- 
rod, and crank, take up at the beginning of the stroke 
part of this steam pressure for their own starting and 
acceleration, and return, towards the end of the stroke, 
the energy stored up in them to the crankshaft. The 
pressures upon cover near bottom of cylinder no longer, 
at every moment, exactly correspond to the pressure 
exerted upon the crank bearing. As a matter of conse- 
quence, a horizontal engine shows a tendency to move to 
and fro in its seat. In a vertical engine there will be no 
shifting, but only a variation in the load to be supported 
by the foundations, or a sort of vertical pulsation. For 
this reason the vertical engine will stand more firmly and 
more steadily than the horizontal engine. 

Before proceeding further I should like to introduce a 
few symbols. Let 

P=the weight of the reciprocating parts in kilo- 

grammes, 

r=radius of crank, 1=27r= stroke of piston in 

metres. 

n = number of revolutions per minute. 


ain mean piston speed in metres per second. 


2rrn . . 
w = 2r = mean circumference speed of crank in 


metres. 
f = piston area in square centimetres. 
( = total pressure of acceleration. 


q= a, the force necessary to effect the change of 


velocity per unit area of piston, in kilogrammes 
per square centimetre. 

4 = the pressure at the dead point. 

w = the inclination at any moment of the crank to its 

initial position at the dead point. 

Now the acceleration pressure, i.¢., that part of the 
steam pressure which during the first half of the stroke 
has to effect the acceleration of the mass, is for any incli- 
nation w equal to the horizontal (respectively vertical) 
component of the centrifugal force F, which this mass 
| ¥ develop if it were centred in the crankpin ; hence 

= F cos w. 

At the dead point w is=0 deg. ; the force there is hence 


equal to the full centrifugal force F = Pw This pres- 


gr 
sure must be exerted upon the whole piston area, leaving 
per unit area a partial pressure gq, = ~§ =1, P™ 
fe aT 

If an engine, working with a pressure of three atmo- 
spheres only, required, for the purpose of starting, 3 kilo- 
grammes per square centimetre, it would, at the begin- 
ning of the stroke, be impossible to transmit any greater 
power to the crankpin. At the highest position of the 
crank, when w = 90 deg., this component becomes 0 ; that 
is to say, no pressure is spent in accelerating the mass, 
This will at once be recognised, for then the piston, &c., 
must have attained the same speed as the crankpin. 

Tt will easily be understood that in a horizontal engine 
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the component tending to produce reciprocating motion 
may be neutralised by means of a balance-weight, acting 
in the opposite direction, suitably attached to the crank 
or tothe flywheel. There would remain the vertical com- 
ponent pushing and pulling against the resistance of 
the foundation bolts of the bearing of the crankshaft. 
If the bolts are too weak, the bearing will vertically 
jolt out of its seat. In general, however, the weight of 
the shaft and of the flywheel will suffice to keep the 
engine steady. 

The matter becomes much more difficult in the case of 
a locomotive. True balancing of the moving parts is here 
most essential, lest the relatively weak framing become 
overloaded, and the engine begins to roll. If we go too 
far in neutralising the horizontal component, the vertical 
component may become troublesome. Whilst directed 
downwards, this vertical component will increase the 
pressure on the rails, a feature not to be desired when 
trains are crossing bridges at high speed; and whilst 
directed upwards, the component will counteract gravi- 
tation, which may cause the engine to leave the 
rails. This would occur when F Q, that is, 
when the centrifugal forces of the counterweights become 
equal to the adhesion weight of the engine. For this 
reason it is customary to balance in locomotives only 
about half of the pressure of acceleration. Otherwise we 
must limit the speed of the engine too considerably, and 
have the remainder of the pressure absorbed by the 
framing and the bulk of the engine, where they would 
give rise toa milder sort of rolling. We are, moreover, 
anxious to make the moving parts as oe as possible. 
Engines not properly designed, with heavy rods and 
large balance-weights, are not unlikely to run off the rails 
when at high speed. We seehere already that high-speed 
engines require as light and smooth a set of rods as pos- 
sible. The conditions are much more favourable for the 
vertical stationary engine. Such engines do not, as a 
rule, require any balance-weights to keep steady. On the 
contrary, the addition of balance-weights would call forth 
the very defect we wish to guard against, inasmuch as 
the horizontal component of the centrifugal force would 
have free play. In the case of the vertical engine, we 
have to take care that the engine, together with its bed- 
plate, be so heavy, and the moving parts of so light a 
construction, that there can be no jumping or_tear- 
ing off of the engine. It must be acknowledged that 
our stationary vertical engines are not yet by any means 
perfect in this respect. But in the case of light high- 
speed marine engines, to which I shall refer in a moment, 
the realisation of our aim is not so far removed as is gener- 
ally assumed, In an engine of a weight of, eg., 3 kilo- 
grammes per square centimetre of piston area, the bed- 
plate would tend to lift itself from its foundation as soon 
as a speed corresponding to an acceleration pressure of 
3 atmospheres haz been reached. For there would, when 
the piston commences to descend, be 3 atmospheres more 
pressing upward on the cover of the cylinder than down- 
ward on the bearing of the crank. If the moving parts 


had a weight of P= .3 kilogramme per square centi- 


metre of area, and if the stroke were 1 = .5 metre, 
there would, according to the formula given above, 
>» > 


u? 
2 => 


or if we substitute q =47 v, result 


‘a: 
an upward pull already at a velocity v = 3.1 metres per 
second—that is, at 190 revolutions per minute, he 


foundations and foundation bolts alone would prevent 
the engine from yielding to this pull. We observe that 
here, too, the moving parts must be very light if the 
speed is to be high. 

Marine engines have to satisfy the very highest require- 
ments. We want here united the greatest piston speed, 
the greatest steam pressure, and the smallest possible 
weight of the reciprocating parts. The maximum piston 
speed to be attained always depends upon the initial 
steam pressure in the cylinder, the charge, and the weight 
of the moving parts. The velccity must never become so 
great that the steam at disposal would no longer suffice 
to impart that velocity to the moving parts. If this were 
not so, there would occur a moment during the stroke 
when the piston would no longer be pushed by the steam 
and press upon the crank, but be dragged along by the 
crank. We should, therefore, during the single stroke, 
have a change from push to pull, affecting all the movin 
parts. As we must allow for elasticity of the rods, so | 
clearance in the bearings of the crosshead of the connect- 
ing-rod, there would arise jerks and concussions which 
would seriously endanger the engine. Only at the dead 
points this reversal of pressure takes place without dis- 
turbance, since the velocity there is slight, and since the 
compression and the steam that has entered in advance 
act as a cushion. 

If, however, the change takes place during the period of 
the stroke, then the piston-rod, &c., dragged along by 
the crank and countarpoised, therefore, will suddent be 
jerked by the steam pressure against the crankpin hiss 

as taken the lead, and will ht it with the force of a 
steam hammer. The intensity of this blow is propor- 
tional to the relative velocities of the crank and of the 
piston-rod, &c., and will hence in general be greater at 
the commencement of the stroke than in the middle of 
the stroke. It is easy to see how even the strongest 
engine may be destroyed in this way. The steam pres- 
sure at dis 1 for starting and accelerating the rods, 
therefore, limits the piston ge and the number of re- 
volutions. In engines with multiple expansion, the 
pressure in the low-pressure cylinder will limit the speed 
of the whole engine. 

There is one remedy for this defect, which has already 
been applied in the construction of several larger marine 
engines. We can hardly go further in the reduction of 
the weight of the moving parts. The rods of a good 





modern marine engine weigh only a fifth, and even a 
tenth, of those of a stationary engine, if referred to unit 
area of piston. 

Progress can, therefore, be made only by increasing 
the acceleration pressure in the low-pressure cylinder. 
This can be achieved by dividing the big low-pressure 
cylinder into two smaller ones, joined each in tandem to 
a high-pressure cylinder. The triple-expansion engine 
would then have two high-pressure cylinders, two for 
low pressure, and one for middle pressure, with the usual 
three cranks at 120 deg. We can now increase the piston 
speed in the large low-pressure cylinder by utilising the 
high-pressure steam. ‘Thus we safely realise the highest 
piston speeds. The initial pressure in the mean-pressure 
cylinder will always be great enough not prematurely to 
limit the piston speed. 

Our modern big marine engines work with piston speeds 
of about 5 metres per second, equivalent to 1000 ft. per 
minute. The arrangement just explained enables us to 
go higher still. But there is one additional point to be 
considered. It has been explained that the maximum 
velocity will have been reached also when the steam 
pressure necessary for starting the oo parts becomes 
equal to the weight of the engine itself. For at that 
speed the engine might be lifted from its foundation, if it 
were not for the foundation bolts. 

Tothe weight of the engine we have, in the case of 
stationary engines, to add the weight of the stone foun- 
dation down to the depth of the bolts. As the weight of 
a stationary engine is relatively much greater than that 
of a marine engine, these considerations have at present, 
and will have for some time to come, little importance in 
their case. But we have already triple-expansion marine 
engines with a total weight of 2 or 1.5 kilogrammes per 
square centimetre of piston area of the low-pressure 
cylinder. If the moving parts weigh .1 kilogramme, the 
whole engine 2 kilogrammes per unit area, the engine 
would simply tend to jump out of its bed at a piston 
speed of 6.2 metres per second, 1 metre stroke and about 
185 revolutions respectively at 4 metres per secord, 
.4 metre stroke, and about 300 revolutions. There would 
result an upward stress, immediately followed by a down- 
ward stress corresponding to the double load, and the 
engine bed, light in itself, and the whole hull would 
undergo a periodical trembling and vertical vibrations. 

The permissive limit is given by the general equation 


Garay et? 


ae , 
values, 

It is manifest that these vibrations have nothing or little 
to do with the construction of the hull and of the pro- 
peller. On the contrary, they should be at least as strong 
when the propeller is removed, and it has often been 
proved by experiment that this is so. For similar con- 
siderations stays can be of little use, unless they are put 
in with a full understanding of the causes and direc- 
tions of the stresses. Balance-weights have been recom- 
mended from various quarters. But even if we assume 
that rotating balance-weights would call forth horizontal 
stresses which probably would prove as unpleasant, 
and that devices with vertical movement require special 
mechanisms, such a solution of the problem can hardly 
be approved of by the marine engineer. We take 
the greatest pains to dispense with every avoidable 
kilogramme to realise the maximum possible speed and 
efficiency, and we are to render all we gained illusory by 
adding several tons of balance-weights. There are better 
means of obviating these troubles. 

We have first to bear in mind that the limiting values 
given above are applicable only to one and to two- 
cylinder engines, the latter having their cranks at 90 deg. 
In the modern three-cylinder engine, with three cranks at 
120 deg., the inertia forces neutralise one another, since 
the sum of the three cosines is equal 0. This would apply 
in practice with mathematical accuracy, if, firstly, the 
three rods were of exactly the same weight, and if, 
secondly, they acted in the same plane. The first condi- 
tion can almost be fulfilled. The second cannot be ful- 
filled. Asaconsequence, the bedplate is lifted by the one 
cylinder at the commencement of the descent of its 
piston, at the same time when it is depressed, though 
with half the force only, by the two other cylinders, 
This gives rise to internal bending strains, and to a vary- 
ing distribution of the loads at the ends of the plate, 
whilst the total pressure, the load upon the bottom of the 
ship, does not vary. 

We see, therefore, that although the triple-expansion 
engine does not in general require any balance-weights, 
inasmuch as there is neutralisation of the inertia effects 
owing to the arrangement of the cranks, yet vibrations 
are set up because the centre of the pressures moves in a 
fore-and-aft direction. ny suggestions have been 
made to prevent these vibrations common to fast steamers 
with powerful engines. 

But as the sole cause of these vibrations, given cranks 
at 120 deg., is to be found in the reciprocating movement 
of the centre of pressure of the moving parts, this move- 
ment being in the direction of the longitudinal axis of the 
engine, and due itself to the circumstance that the three 
rods do not act in the same plane, it is clear that our first 
aim must be to bring the three cylinders as near to one 
another as possible lengthways, that is to say, to con- 
struct an engine of the least possible length. Further, 
the three cylinders have to be connected to form one 
strong whole, and to be provided with suitable stays for 
the bedptate. The mass of the three cylinders now 
helps to counteract the changes in pressure, and the 
whole frame of the engine, together with the cylinders 
and the bedplate, forms one stiff girder, with a strong 
truss above and below. With proper arrangement all 
stresses should neutralise one another in this girder. If 
this system, firm in itself, is further connected horizontally 
and lengthways by strong stays with the deck plates 


the letters retaining their previous 





and framing of the ship, no free forces likely to produce 
vibrations can arise, and the engine should work abso- 
lutely steady and without vibrations, even at the highest 
8 - 
We perceive now why steamers with engines whose 
cylinders are far apart, and connected only by tubes or 
light braces, are so subject to vibrations. The leverage of 
the reciprocating centre of pressures is very t. Be- 
sides this, the upper flange of the girder has simply been 
cut in two. Such asystem can have no internal stability. 
The lower flange alone, and the wrought-iron bedding 
which supports it, cannot do much towards relieving 
strains. Such an arrangement can only be fatal to the 
engine and the steamer. It is little use in such an instance 
to strengthen the bedplate and the intermediate members, 
the blocks on which the cylinders rest. One neat girder, 
with a strong truss below and above, easily transmits any 
strains. A heavy cast-iron beam with bulky, heavy inter- 
mediate parts, scarcely connected with it, does not de- 
serve the name of a girder, and is incapable of absorbing 
the slightest strain. : 

Yet many of our largest modern engines for highest 
speeds are constructed after this fashion. We can only 
account for this by assuming that the necessity of building 
an engine as one whole, strong in itself, has not been 
sufficiently recognised. The old-fashioned notions will, 
however, no longer avail when still higher speeds are de- 
manded. We are approaching the limit, and we are 
beginning to become aware of the fact. If we continue 
to proceed on the old path, we may have to face other still 
more pernicious consequences. I need hardly recall here 
the sudden breakdown of the “ee! of Paris. 

I am, Sir, yours truly, 
R. A. Zins. 





THE WATER SUPPLY OF TENERIFFE. 
To THE EpiTor oF ENGINEERING. 

Srr,—All those who have any acquaintance with the 
Canary Islands know that their great want is an adequate 
supply of water for irrigation purposes. Teneriffe forms 
no exception. This beautiful island, with its splendid 
capabilities, is famishing for a supply of that water 
which the hidden caverns of its grand mountains contain 
in possibly unlimited abundance. 

Here, then, is the water imprisoned. Here are thou- 
sands of acres of some of the most fertile ground—in the 
most perfect climate in the world—waiting for water to 
yield their increase. 

I may here state that the existence of water is no mere 
surmise. It was my privilege recently to accompany 
a gentleman who is one of a syndicate formed for the 
express purpose of making an attempt to tap the source 
at the base of the Caijiadas. Their efforts, in spite of un- 
skilled workmen anc*= he inadequate means employed, 
have in a measure been rewarded with success. 

Finding indications of water in a barranco, they traced 
it to the almost perpendicular walls of the mountain, 
under which they have run three tunnels, varying in 
length from two to four hundred yards. In my opinion, 
if the longest was extended another hundred yards, suc- 
cess would crown their efforts. At the present time 
there is a considerable flow of water from the tunnellings, 
but to get it has cost so much money, time, and labour 
that the syndicate are discouraged, and feel that they 
are not working on the right lines. Itis their opinion 
that it wants a skilful English engineer to bring matters 
to a satisfactory issue. 

I went up the dark tunnels as far as it was possible to 
go, and the steady drip on all sides seemed to convey the 
idea of a leakage from a large subterranean body of 
water not very far away. After coming out again into 
daylight, I was more than ever convinced that the true 
modus operandi for this work was to be found in drilling, 
and not blasting. I have little doubt that steady work 
with a diamond drill for three months would accomplish 
more than the present method would in eighteen months, 
A ioetnne—tauk that a large one—awaits the man who 
can successfully bore the mountains of these islands and 
liberate the liquid treasures they contain. The effort 
already made is most praiseworthy, and it now remains 
for an Englishman to bring it to a successful issue, which 
would not only bring him renown and fill his pockets, 
but earn the gratitude of thousands who now find no 
employment through the lack of water. 

I remain, Sir, yours, 
A WELL-WISHER OF THE Canary ISLANDS. 





THE ELECTRICAL CORROSION OF 
UNDERGROUND PIPES. 
To THE Eprror or ENGINEERING. 

Srr,—In the interesting description of the Marseilles 
and St. Louis Electric Railway, Dr. Preller mentions, on 
page 564, the danger of electrically corroding underground 
pipes and cables by driving the current through the rails, 
wheels, car wiring, trolley connections, and overhead wire 
rather than in the more usual overhead wire to rail order. 
In this country we have had an experience with such a 
method of operation in Cambridge, Mass., one of the 
suburbs of Boston. There the wires, pipes, and house 
connections in the earth disappeared in a remarkably 
short time, and the tramway company was forced to 
reverse the direction of its currents in consequence. 

Even when the current is sent out from the power 
stations through the overhead wires, we are having con- 
siderable difficulty with electrolysis. In Boston and 
Brooklyn the trouble has generally been with the lead 
covering of the telephone wires, although in the latter 
city the water pipes are also affected. In Trenton, N.J., 
Columbus, O., inaw, Milwaukee, and Sault Ste. Marie, 
Mich., Los Angeles, Cal., and Hamilton, Ont., electro- 
lysis of the water pipes, both lead and iron, has been 
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observed, and in moat of the cities the officers of the 
water department or of the railway have kindly sent me 
careful descriptions of the corroded pipe, and such local 
conditions as enable an opinion to be formed as to the 
nature of the corrosion. It seems perfectly certain to me 
that the electrolysis occurs as follows : 

The retura current through the rails and supplementary 
wires, if the latter are employed, reaches some point 
where the earth and the pipes embedded in it have less 
resistance than the metal circuit. Consequently the elec- 
tricity follows along the pipes until the rails again offer 
a better path, when it returns to its theoretical path. 
From correspondence and personal observation of the 
effect of this fickle behaviour of the return circuit, I am 
pretty certain that the electrolysis occurs at the points 
where the current leaves the pipes to return to the rail 
circuit, as might naturally be expected. The effect of 
the current is first to eat a series of little cavities in the 
surface of the pipe, which gradually enlarge until the metal 
may be completely destroyed around the entire circum- 
ference. A remedy that I have known to be applied suc- 
cessfully in a number of cases was to connect the pipes 
where corrosion was noticed with the rails of the tram- 
way, so as to have a complete metal circuit. The leading 
remedy is one which the railways are slowly adopting as 
a mat:er of economy, without any reference to the wants 
of the water works, telephone, or gas engineer, viz., the 
batter bonding of the rails. The connection illustrated by 
De. Preller on page 499 is not considered the best practice 
ia this country to-day, although it was two years ago, 
when good bonding was not regarded as so important as 
now. In the single track illustrated the cross section of 
the two rails is about 10.8 square inches, which is equiva- 
lent in conductivity to about 1.6 — inches of copper, 
speaking approximately. To bond this single track, there 
are two copper and two iron wires, each 7 millimetres 
in diameter, which have a total conductivity of about 
0.14 square inch of copper. That is to say, the conductivity 
of the bond is only about a tenth of that of the rails. In 
this country we are now making the bonds heavier, and 
thus try to prevent the watts from straggling on their 
return home. 

Yours truly, 
JOHN M, GOODELL. 

Worcester, Mass., November 21, 1893. 





THE ANCHORAGES OF SUSPENSION 
BRIDGES. 
To THE Epitor oF ENGINEERING. 

Srr,—Grave fears are being entertained as to the 
soundness of the anchor chain of a suspension bridge now 
in use for fifty years. The chain is made up of 6 in. by 
1 in. iron bars bolted together in pitch chain fashion in 
lengths of 10 ft. The lower lengths are secured to the 
anchor 30 ft. below the surface, and of course immersed 
in water, and no human eye has seen them since fifty 
years. Rust must be affecting the strength of that chain. 
The questions to decide are: 

1. How quickly will rust eat into iron immersed in 
water? 

2. At what rate will it operate on iron batween wind 
and water in a well where the air is always damp and 
foul? 

3. At what rate, if exposed to the atmosphere in the 
open air? 

4. After rust creates a coat on the iron, will the oxida- 
tion still go on at the same rate? 

5. Ia how many years might the above bridge chain be 
expected to become affected so as to be absolutely danger- 
ous, assuming the chain to have originally been four 
times as strong as its absolute requirement of ae ? 

[We publish the above letter, as it may perhaps induce 
some of our readers to send particulars of the results of 
examinations of suspension bridge anchorages, and such 
data are worth putting on record. At the same time, 
however, we must say that it is quite impossible to give 
definite replies to the questions which ‘‘ W. J. S.” proposes. 
The rates at which corrosion would take place under the 
various circumstances he describes depend upon so many 
unknown conditions—such as the character of the iron or 
steel used, the nature of the paint (if any) originally 
applied, the chemical composition of the water and soil in 
contact with the anchorages, &c.—that no general answers 
can be given.—Ep. E } 





THE EIGHT-HOURS DAY. 
To THE Epitor OF ENGINEERING. 

Srr,—On behalf of the whole of the workmen employed 
in thes3 works, we desire to communicate with you with 
reference to a statement in the ‘‘Industrial Notes” in a 
recent issue concerning a contribution to the ‘‘ History of 
Labour ” by Mr. James Keith. We think, if this is the 
way in which history is made, it must be very unreliable, 
and we feel certain that Mr. Keith has not put himself 
in correct possession of the facts which he now puts 
fo-ward. 

Mr. Keith states, in reference to the eight-hours system, 
that Mr. William Allan, M.P., was the first to initiate the 
system in engineering works. ‘* Messrs. Johnston, of 
London, followed,” &c. This is entirely incorrect. Our 
employers, Messrs. S. H. Johnson and Co. (S. H. Johnson 
and C. C. Hutchinson), not only originated the eight- 
hours movement in the engineering trade, but first com- 
menced the division of the hours of labour that have been 
adopted by the other firms mentioned, who have followed 
their exam ple. 

Tney announced their intention of adopting the eight- 
hours system to us about April, 1890, and after consulta- 
tion with us with respect to the hour of starting and 
finishing work, meal times, &c., inaugurated the scheme 





in June of the same year, not as an experiment, but 
as a permanent change. 

We do not for a moment wish to detract from Mr. 
Allan’s concessions to his workmen, when we point out 
that it was some months later—we believe towards the 
end of the year 1890—that he adopted the same system, 
but with this difference, that whereas our employers made 
the arrangement a permanent one, and paid weekly wages 
of the same amount for the forty-eight hours of labour as 
they had previously done for the fifty-four, some of those 
who followed after adopted the system experimentally, 
and made a corresponding reduction in the weekly wages 
by agreement with their workmen, and we believe it was 
upon this plan that Mr. Allan’s experiment was started. 

We should like to refer you and your readers to a paper 
read by Mr. R. A. Hadfield before the Sheffield Trades’ 
Council. Our — furnished statistics to Mr. Had- 
field, and we should like to specially refer to some of their 
statements : 

‘*They found no increase in cost of production, but, on 
the contrary, a decrease.” 

“There are many incidental savings by shorter hours.” 

‘More time being afforded to the men and lads to im- 
prove themselves, they attend technical classes in the 
evening.” 

‘* Messrs. Johnson consider that the workers secure a 
good two hours extra for recreation and improvement.” 

‘We get out more work.” 

“The cost of production is not increased, and from our 
experience of Continental workmen we do not think they, 
working longer hours, could hold their own with our men 
working shorter ones.” 

As far as we can speak, we can but confirm those 
matters upon which we are competent to speak, and those 
of us who work piece-work find we are able to earn justas 
much in the shorter as in the longer period of work 
referred to. We have also been enabled to establish an 
Improvement Association, entirely due to the shorter 
hours of work, and we now have opportunities of meeting 
together and discussing various technical and social sub- 
jects, from all of which we have derived great benefit. 

In justice to our employers we only thought it right to 
correct the erroneous statements, which, no doubt, Mr. 
Keith has quite inadvertently made, and which he, upon 
inquiry, will no doubt be the first to admit. 

Signed on behalf of the nemete, 

W. Sruz, Fitting Department. 
F. Jounson, Storekeeper. 
C. Surru, Turnery. 
S. H. Buttovex, , 
T. Easton, Labourer. 
T. Branpon, Smith. 
H. Coox, Pattern Shop. 
8. H. Johnson and Co.’s Engineering Works, 
Stratford, E., December 7, 1893. 





PATENT OFFICE LIBRARY. 
To THE Eprror OF ENGINEERING. 
Sir,—Some little time back you were so good as to 


insert a letter of mine complaining of the delay in get- 


ting periodicals at this library. 

his is the 11th of the month—that is to say, 
according to publishers’ reckoning, more than half the 
month is over; yet at the Patent Office we find the 
monthly journals for December have not yet been de- 
livered. 

I have not looked yet for any of the foreign journals, 
because we know at least a fortnight is occupied by the 
transit from Paris to Southampton-buildings, and three 
weeks or so from New York. 

Again, when I wish to consult any of the papers for 
the early part of this year, I find they are “‘at the 
binders’”—been there five months and not finished. 

I do not know who is responsible for this delay ; but 
there is no reason why I should have to pay twice over 
for my books. If booksellers can have the papers in good 
time, surely such a place as the Patent Office ought to 
have them. 

Yours faithfully, 

December 11, 1893. DISGUSTED, 





METHOD OF TAKING OUT STRESSES. 
To THE EpiTor OF ENGINEERING. 

Srr,—On looking over some of the latest books on 
bridge designing, I have not noticed one that gives what 
I consider the p tarhes method of taking out stresses on 
Warren, lattice, and other girders. This formula I de- 
duced myself, and I do not know if it has ever been 
printed. It is shorter and simpler than any I can find 











Pp? 


A914. 


given, and perhaps might save some of your readers un- 
necessary trouble. The formula is as follows : 

Bow’s notation is used, each line being represented by 
the respective letters each side of it. 


fnengie made by a brace with a vertical line. 
Y and Z=reaction at abutments. 
6A B, *BO, &c.=stress on A B, stress on BO, &2, 


Pi, P2, P3, &c.=distributed weights on girder, 














Braces. 
Stress on A W=Z. sec @ 


fe A B= +:A W-Pl, sec 0 
pe BC = AB —P%. sec 0 
po CD= ‘BC —P*. sec 9 
&e. 
Flanges. 
Stress o #W A. cosine 0 


sA L + cosine 0. ‘AB 
sBR + cosine @ *BC 
sC M + cosine @ «DC 
‘SD + cosine @ *DE 
&e. 


From the above it will be seen that to take out the 
stresses on each brace you have only to multiply a con- 
stant number (sec @) by the load on each brace, and take 
it from the previous brace stress, and in the flanges to 
multiply a constant number (cosine 4) by each brace stress 
in order, and add it to the previous flange stress. Of 
course, after passing the centre, the stresses on each brace 
increase, and decrease on the flanges. This formula can 
be applied to evenly loaded as well as partly loaded 
girders, and is of great help when moving loads are taken 
into consideration. 

I should be glad to know if anyone has ever used this 
formula. ‘ours truly, 


Burnet ADAMS. 

November 14, 1893. 

[Whilst we do not remember having seen exactly the 
same method of determining the stresses in Warren 
girders as is given by our correspondent, we question if 
it is new. Certainly a very similar method will be found 
descri in Burr’s ‘‘ Roof and Bridge Trusses” (New 
York: John Wiley and Sons), whilst it is also given 
in Rankine’s ‘* Applied Mechanics.”—Ep. E.] 
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THE EFFICIENCY OF A CERTAIN HEAT 
ENGINE. 
To THE EpiTor or ENGINEERING. 

S1r,—To say that it is possible to design a heat engine 
whose ideal efficiency shall be independent of the tempe- 
rature of the source, sounds paradoxical. Nevertheless, 
I propose to show that to a certain air engine pertains 
this singular attribute. The engine in question does not 
perform a complete cycle in respect of the working fluid— 
wherein it resembles so far the non condensing steam en- 
gine—and in the foregoing no mention has been made of 
the exhaust temperature. Yet even with these reserva- 
tions the statement is sufficiently startling, and appears 
novel enough to justify in some measure a detailed dis- 
cussion. The idea occurred in this way: the thermo- 
dynamics of steam, as compared with air engines, is 
complicated by the fact that the internal energy of satu- 
rated steam and water is on the one hand a function of 
volume and temperature, whereas on the other the in- 
ternal energy of air is practically a function of the tem- 
perature alone. What would result if one merely sub- 
stituted air for water in the case of the non-condensing 
steam engine? The remainder of this communication is 
an answer to the question. 

Premise, if you please, that the boiler is so big that the 
volumes of the feed pump and working cylinder are rela- 
tively very small: then the boiler preszure and temperature 
for a given arrangement may be regarded as constant. 
Let these last quantities be denoted respectively by p, 
and 7, absolute ; and further, let the feed be drawn from 
the atmosphere at pressure and temperature p) and 7) 
absolute. Then for the work done by the pumps per 
pound mass delivered one finds R 

¥Y a 


W, = Kp i(é) os a 

\ Po J 

Where K, is the specific heat of air at constant pressure 
in mechanical units, and r is the ratio of that quantity to 
the specific heat at constant volume, The work done by 


the fluid on the piston of the working cylinder when the 
exhaust pressure is 7 is similarly 


y-1 
W, = Ky {1- (21) Y \. . (2) 


The work of the complete engine is, say, W; then 
WwW = Ww. - W, 


y—1 t=% 
=Kp ntn—n (2) Y —n( ?) 7 ey 
Pi Po 


The corresponding amount of heat communicated b 
the boiler is, yee Bo mc units, ‘ 


Y 
H=K, {n-n() 
Po 


Hence the efficiency is 


(1) 


By 
Y J ° . 


Ba1-(M) 7. F (5) 
Pi 


It appears, therefore, that the ideal efficiency of such 
an engine is independent of the temperature of the 
boiler or heater. Moreover, the engine, though not working 
a closed c cle, becomes, according to (5), absolutely perfect 
when the boiler pressure is increased withoutlimit. Still 
further one observes that the efficiency remains constant 
for fixed values of p, and po, irrespective of the amount 
of work done, and —— that value in the extreme 
case where the work done is zero, Zero work corre- 
sponds to an arrangement whereby the working cylinder 
simply performs the operations of the pump inversely, 


(4) 
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Since, however, the boiler temperature cannot be less 
than that of the pump delivery, 


y-1 
(Sy7 rs 
PA "| 
Hence 
B <1 — *¢, 
7) 


and the second law is satisfied. 

I shall now show that for fixed temperatures the engine 
can be designed first for maximum work per pound mass 
of fluid taken in and exhausted, or, secondly, for maxi- 
mum power per unit bulk of engine. It is worth remark 
that these Bes mechanical form more or less close 
analogies to certain things electrical. 

Tf the ratio of the cubic space swept by the working 
piston to that swept by the pump piston in the same time 
be denoted by a, then 

y—1 
( ») ef ei . 
Pi 


Eliminating by (6) from (3) the ratio p/p), one finds 
w=K, { a ee {ie 
a 


a (6) 


a= 
To 


With fixed limits of temperature the work W done by 
the engine per pound mass of air delivered will be max- 


mum when 
= 
a= \/ 1 ‘: r ; (8) 
To 


In these circumstances the preceding quantities become 


W = K, (vn = ar)? . (9) 
H = Kp (1 - aT) Ty) . (10) 

and y 
H=1-,/” tah . (11) 

Ty 


When the pump and working cylinder pistons make 
stroke for stroke, the combined volume of pump and 
cylinder will be per pound mass of air dealt with 

vo (1 + a) 
where wv is the volume of 1 Ib. of air at atmospheric pres- 
sure. The work done per unit of combined volume per 
double stroke will be 
See | 
vw (1 + a) \ 

And this expression is maximum when 

9 


T+70- aT — an 


a 


T}(T + To) 


ent tvs (12) 
T, + 279 
The corresponding efficiency is 
E= —_ To, 1+ J 2 T) (r; t Ta) (13) 


7 1) +27) 
If, however, one seeks merely to make the work per 
unit bulk of the working cylinder a maximum, then 


9 
on ae ‘ 3 . (14) 
TT + Ty 
and 
es 28 78. yen AB) 
Tl + To 


_ The engine here discussed for the sake of the pecu- 
liarities and analogies already mentioned is identical with 
that proposed by Joule in 1851: Rankine gave an inte- 
resting investigation in ‘‘The Steam Engine,” sec. 276. 

Yours faithfully, 
; A. C. Extiorr, 
University College, Cardiff, November 20, 1893. 





THE STABILITY OF ARMOURCLADS. 
To THE Eprror oF ENGINEERING. 

Sir,—In the absence of any important modern naval 
conflict, and the behaviour of the various types of war- 
vessels engaged therein. an armourclad necessarily be- 
comes a compromise. If perfection had been reached, 
then I admit that ‘‘ N. A.’s” contention would be true ; 
but I submit that it can cnly be when reliable data are 
available, or, in other words, when all the conditions sur- 
rounding actual warfare are known and duly valued, 
both separately and collectively, that any vessel will cease 
to bea compromise, 

That time is very remote. Again, it must not be for- 
gotten that, in the event of war, success must come to 
that vessel which controls the manceuvre, let the relative 
value of the opponents be what it may. This introduces 
the human factor, probably the most important of all. 

Regarding the unsinkability of ships, it was stated in 
a previous letter of mine that this depends on the extent 
of the injury inflicted. If this could be determined, no 
difficulty will be experienced in designing vessels so as to 
secure the desirable quality of unsinkability. 

Unfortunately, assumptions have to be made in dealing 
with this matter. In the comparison of the battleship 
and the liner, it was shown that the former was more 
favourably situated, on the assumption considered suf- 
ficient to entrust the safety of, on an average, 1000 lives 
per voyage in crossing, at all seasons of the year, the 
stormy Atlantic. 

The question naturally arises, What is ample stability ? 
The naval authorities declare that in the Victoria this 
was considered sufficient, and in the absence of an 
vessel of any type possessing as great initial stability, I 





contend that it remains for those who deny this to spe- 
cify what they consider meets the case. 

Again, in the light of the Victoria’s midship structure, 
‘““N. A.” might, perhaps, be good enough to show that 
injury in this region would be at least equally disastrous 
as at the ends. 

Had ‘‘N. A.” read my previous letter carefully, it 
would have been unnecessary to direct me to observe 
that, in the event of injury, the loss of buoyancy not only 
affected the trim, but at the same time reduced the sta- 
bility. This had been expressed already in somewhat 
different language, and was mentioned because I have, 
for some time, feared this has not been duly appreciated 
in fixing the load-line of merchant steamers—more par- 
ticularly so, since papers have been read on this subject 
leaving the stability question untouched, taking account 
only of the effect on trim, and ratio of extreme draught to 
depth of vessel, 

eserve buoyancy can only be of value when coupled 
with initial stability, and even then depends on its dis- 
position. It surely is needless to say that its virtues are 
only apparent so long as the ship remains undamaged, 
pow that principally to increase the range of stability, 
due to the freeboard it gives. When, however, as in the 
case of the Victoria, the whole side was ruptured, this 
reserve buoyancy possessed no value whatever in avert- 
ing the disaster. The loss of the 110-ton buoyancy above 
the protective deck to the original water line, being, in 
fact, the only effective buoyancy the vessel had under the 
circumstances, rendered the upper structure useless for 
purposes of increased range of stability and completely 
destroyed its influence. 

This suggests the idea that, if this fixing of the mer- 
chant load-line has not resulted in rendering the vessel so 
limited unsinkable, then its only effect is to handicap 
the British ship in competing with foreigners who load 
at eam and probably as safely. 

owever, ‘‘N. A. ” says that when the Victoria had 
1» ft. metacentric height she was unstable. Yet the 
Minute declares this height would have permitted the 
vessel to incline to 30 deg., and still retained a righting 
moment of 6000 foot-tons. This gives a leverage of about 
7 in., equal to that of an ordinary cargo steamer loaded 
homogeneously to Lloyd’s load-line at her maximum 
angle of stability. The reconciliation of these two state- 
ments, which contain wholesome morals, does not come 
within the limits of this letter. 

The assertion that the Victoria would not have foundered 
was based upon the actual condition of merchant vessels 
which run continuously with an initial stability no 
greater—and very often less—when intact than that 
specified for the seriously-wounded battleship. The 
range of stability in both instances being equal when un- 
damaged, tells enormously in favour of the war-vessel in 
the event of collision. 

That the existence of reserve buoyancy which “‘ N. A. ” 
fancies had escaped me is appreciated, will appear if he 
will refer to my letter under the heading of the ‘‘ Loss of 
the Victoria ” in your last issue. 

The methods suggested there, to confine the effects of 
the injury, in dealing with an ideal battleship, realise 
somewhat his own views, excepting in so far as the ad- 
ditional strengthening of the shell to resist ram attack. 

When he considers the force of the blow at 6 knots 
only, estimated to equal the muzzle velocity of a projec- 
tile issuing from a 12-in. gun capable of perforating 
224 in. of wrought-iron armour, let alone a higher force 
of impact due to increased speed and torpedo explo- 
sions, I fancy any arrangement of structure, within 
reasonable limits, will be inadequate to resist this kind 
of attack ; and so long as the longitudinal strength of 
the vessel is maintained, no extra provision seems neces- 
sary in this relation. Retaining the buoyancy already 
in the vessel can, no doubt, be obtained in the manner 
pointed out—viz., the fitting of cofferdams, minutely sub- 
divided below and above protective deck, filled with cellu- 
lose. This arrangement will greatly lessen the possibility 
of foundering. 

The last paragraph of ‘‘N. A.’s” letter is not quite 
clear to me. I am not advocating any vessel. I have 
been simply endeavouring to defend a ship which has 
been very much adversely criticised in this and other 
countries, on what I conscientiously believe to be insuf- 
ficient grounds. This has somewhat pained me, and 
supplies the only reason for my appearing so prominently 
in the matter. While thanking you for permitting me to 
occupy so much of your valuable space, may I also ex- 
press the hope that, when the promised statement of Sir 
E. J. Reed appears, those more competent inside the 
Admiralty may then, if necessary, come forward ? 

Yours, &c., 
J. J. O'NEILL, 

Sunderland, Dec. 11, 1893. 





H.M.S. ‘““BLAKE” AND U.S.S. 
**COLUMBIA.” 
To THE Eprror oF ENGINEERING. 
Srr,—The following short Table of comparison between 
H.M.S. Blake and the U.S.S. Columbia may help your 
readers to a conclusion as to which of the vessels is likely 
to have the highest speed : 


Displacement Total Heat- 


Length. at Load ing Surface Boiler 
Draught. _ in Boilers, Pressure. 
ft. tons sq. ft. Ib. 
Blake 375 $000 27,836 150 
Columbia... 412 7350 49,248 160 


The boilers of the Blake are double-ended, with a com- 
mon combustion chamber for the eight furnaces of each 


y | boiler, a type which has not been found very suitable for 


forced draught, whereas the Columbia has four wet-back 





combustion chambers in each eight-furnace boiler, one 
chamber being common to two furnaces from the same 
end, a similar design to the boilers of H.M.S. Edgar, 
which were highly successful on trial. 

Mr. Cramp did not choose triple screws for the Co- 
lumbia, and his recorded opinion that no more than 
12,000 indicated horse-power can be efficiently trans- 
mitted through one screw is therefore not to the point. 
Even if this view had been shared by the actual de- 
signers, this could have had nothing to do with their 
decision in this case, as with twin screws the maximum 
indicated horse-power expected through each screw would 
have been less than 12,000. The following quotation from 
the report of the Chief of the Bureau of Steam Engi- 
neering at Washington for the year 1890 will show the 
reasons that influenced the actual responsible designers of 
the machinery : 


‘*7350-Z'on Protected Cruiser. [‘‘ Columbia.”] 

‘“‘This ship is intended to maintain a sea speed of 21 
knots, and, to attain this, it has been found necessary to 

rovide her with motive machinery capable of developing 
Son 20,000 to 21,000 indicated horse-power. 

“Knowing that it was extremely improbable that 
shafting of the great size necessary to transmit this 
enormous power to twin screws could be obtained in this 
country, either in reasonable time or with any guarantee 
as to its strength, the Bureau decided to depart from the 
usual practice, and to divide the power into three parts 
ramon of two, each being developed by a separate engine 
driving its own screw.” ! 

After referring to the greater safety to the ship, due 
to more subdivision, and to arrangements for disconnect- 
ing each propeller shaft by means of clutches, the report 

0es ON : 

‘* A still further advantage is that in moderate cruis- 
ing, say, with one-third power, a few boilers can be 
used with the high steam pressure for which they are 
intended, and one engine driven at the full power for 
which designed. By this means the power will be ob- 
tained economically instead of wastefully, as is the case 
when a large engine is run at alowpower. . . . 

“There is but little information ai hand in regard to 
propulsion by three screws. It is not supposed 
by the Bureau that three screws will prove a more efficient 
mode of propulsion than two. On the contrary, it be- 
lieves that, except for the highest power, they will prove 
slightly less efficient, but its reasons for adopting them 
have already been given.” 

Of course, fighting qualities have had to be sacrificed 
in the Columbia for the sake of speed, and to what ex- 
tent this is wise is a matter of opinion, and depends 
largely on the duties of the vessel. For instance, the 
U.S. cruiser would be better advised to use her superior 
speed to get away from the Blake rather than to get at 
her, supposing the two to be enemies ; but, on the other 
hand, the American ship would be more than a match as 
a fighter for any merchant vessel. If it were considered 
desirable to have such a ship in our Navy, it is question- 
able if the Engineering Department at the Admiralty 
would have sufficient power and freedom to produce it. 

Your comparison of the cost of the Blake class and 
the Columbia shows how much more expensive ship- 
building is in the States than here, 

Yours, &e., 
Nemo. 
December 9, 1893, 





THE DESIGN OF AIR PUMPS. 
To THE Eprror oF ENGINEERING. 

Srr,—The illustrations and description of the various 
details of the 3000 horse-power quadruple engine in your 
issue for this and previous weeks give scope for discussion 
on many points, which differ much from what is con- 
sidered to be good practice in this country. 

But the most marked feature of the whole combination, 
and as to which there ought to be no difference of opinion 
of what is the best, is the air pump. If constructed as 
shown on page 695, it will certainly not be able to produce 
a good vacuum, for it will be noted that the discharge 
valves are about 8 in, below the top of the pump-body ; 
a large volume of air will be imprisoned in this space, and 
which will prevent the pump (on its down stroke) from 
forming a high vacuum, and that in the condenser must 
be correspondingly bad. 

I saw it stated some time since in a contemporary that 
a vacuum of 264 in. had been obtained, but this seems 
quite impossible with such an unsuitable construction. 

Itis strange, but still it is a fact, that badly-designed 
air pumps are not unfrequently met with, and thelcs3 in- 
curred from their use is often overlooked. 

Yours wey, 
W. ScHONHEYDER, 
December 12, 1893. 





BrigiaN METALLURGICAL INpustRY.—The Angleur 
Steel Works Company has announced a dividend of 5 per 
cent. for 1892-3, The quantity of steel ingots made by 
the company in 1892-3 was 52,600 tons, as compared with 
50,984 tons in 1891-2. The quantity of finished iron and 
steel made by the company last year was 59,839 tons. 
The quantity of minerals worked by the company in 
1892-3 was 181,354 tons. The quantity of pig produced 
bf the company in 1892-3 was 59,404tons. The quantity 
of coke and coking coal consumed by the company last 
year was 363,665 tons; the amount paid away in wages 
was 106,631/. The rough profit realised by the company 
in 1892-3 was 55,443/. Valuable discoveries of minerals 
have been made by the company during the last few 
months ; these discoveries promise to be a source of con- 
siderable future profit. 
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Fiy. 1. 


THE compact little arithmometer which we illus- 
trate on this page is now being introduced into this 
country by Mr. Charles Bradbury, of 249, High 
Holborn, London, W.C. It is the invention of Mr. 
Willgodt Odhner, of St. Petersburg, and is known as 
the Brunsviga calculator, being manufactured by 
Messrs. Grimme, Natalis, and Co., of Brunswick, 
Germany. It performs mechanically the first four 
rules of arithmetic, viz., addition, subtraction, 
multiplication, and division, but, like all other 
machines of the class, is best adapted for the two 
latter. It will give products not exceeding thir- 
teen figures, or dividends not exceeding eight figures, 
in much less time than it is possible to obtain them 
by ordinary calculation. Its general appearance is 
well shown in Fig. 1, whilst the details of its construc- 
tion will be easily understood from Figs. 2, 3, and 4. 
Like all machines of its class, its operations are based 
on mechanical addition, Thus, to multiply by six, the 
quantity in question is added six times to itself. The 
handle shown to the right of the machine turns a small 
spurwheel which gears with a second, keyed on the 
main shaft of the machine, on which are also keyed a 
number of discs marked a in Figs. 2 and 4. Of these 
discs there are nine, corresponding to the nine slots 
shown in the upper part of the frame of the machine 
(Fig. 1). Through these slots project levers, one to each 
of the nine discs already mentioned. The handle being 
at rest in its normal position, if a lever is moved oppo- 
site any one of the numbers at the side of its slot, a 
corresponding number of teeth are caused to project 
from the previously smooth edge of the dise to which 
it is attached. If now the handle is turned round 
through a complete revolution, this disc revolves with 
it, and the projecting teeth move one of the number 
wheels below into such a position that a figure corre- 
sponding to the number set by the lever appears at one 
of the openings shown below. To multiply by 2, the 
handle is turned round twice ; by 3, three times, and 
so on, the number of revolutions of the handle made, 
being registered at the small openings shown on the left 
of the machine, To multiply by 27, the handle is turned 





round seven times, thus multiplying by 7, and then 
the sliding block carrying the number wheels is moved 
a space to the right, as indicated by the dotted lines 
to the right of Fig. 2, and the handle turned round 
twice. The operation is, in fact, identical with the 
process in ordinary arithmetic. The figures 27 will 
now appear in the number spaces to the left of the 
sliding block. In performing division the operation 
is the inverse of this, and the handle is turned round 
in the opposite direction, thus subtracting the num- 
bers set by the levers instead of adding it. When 
setting the levers the handle must always be in its 
proper position. To insure this, a stop is attached to 
the side of the machine, and the handle is fitted 
with a spring latch as shown in Fig. 3, and is 
thus held securely in its correct position, whilst an 

numbers desired are being set by the levers. As wil 

be seen, the important part of the mechanism is the 
discs carrying the movable teeth. The construc- 
tion of these is shown in Fig. 4, where a is the disc, 
whilst 5 denotes the lever which is set opposite the 
desired number ontheframe. This lever is, as will be 
seen, simply a projection upon a slotted plate, having 
a cam groove c init. In this groove lie pins, secured to 
the movable teeth, which run in slots, in the main disc, 
When the slotted disc is moved relatively to the main 
disc, a greater or smaller number of the teeth pins 
will come into the outer portion of the slotted groove, 
and a corresponding number of teeth will project 
from the main disc. A triangular stop fitting into 
angular notches on the movable disc, insures that 
this disc stops always in such a position with respect 
to the main disc, that the movable teeth are 
always in or out, and that no one projects half-way 
only. Were it not for the necessity of ‘‘ carrying” from 
one number wheel to another, no further device would 
be necessary, but when one number wheel is at 9, any 
further addition must, of course, involve the carrying 
over of one unit to the next wheel. Tothis end each 
main disc, in addition toits nine movable teeth, carries 
two other teeth, one at either end of the row of the nine 
principal teeth, which teeth are used for the “ carry- 





MACHINE 


“—F — 




































498 


ing.” In subtraction one of these teeth acts, and in 
addition the other. These teeth permanently project 
from the edge of the disc carrying them, but are held 
by a light spring out of line with the main teeth, and so 
pass to one side of the teeth operating the number 
wheels, When, however, a number wheel is at 9,a cam 
connected with it comes into such a position that, on 
any further rotation of the wheel, a stop is caused to 
project in such a way that it gets in behind the 
carrying tooth in the next disc, pressing it into line 
with the main teeth, so that it is brought into gear 
with the teeth driving the next number wheel, which 
it accordingly turns through one division, and the 
‘* carrying” is effected. Any number recorded on the 
number wheels below can be quickly cancelled by 
turning round the thumb-pieces shown at either end of 
the bar carrying the number wheels. The thumb-piece 
on the right (Fig. 1) is used to cancel any numbers 
appearing at the large openings, whilst that on the 
left performs the same function for those appearing at 
the small openings. To this end the shaft on which 
the number wheels are mounted is capable of a slight 
axial movement, but is normally kept from so moving 
by a — It has projecting from it a number of 
pins, one of which is shown at ¢, Fig. 3. These pins, 
when the shaft is in the working position, do not pre- 
vent the rotation of the number wheels, which are cut 
away so as to afford a free space for these pins. When, 
however, the shaft is moved outwards a small distance, 
the pins come into contact with stops on the number 
wheels, and carry these latter round with them. 
These stops are so placed that when the shaft has 
finished its rotation each wheel shows zero at the 
openings. 





INDUSTRIAL NOTES. 

Tue coal dispute in Scotland is at an end, the 
men having returned to work on the masters’ terms. 
The effect of the strike of the Scotch miners has 
been to keep up prices, and even to raise them 
above the level at which they stood within a week of 
the conference at the Foreign Office. In addition to 
the further hardships for the poor at this season of the 
year, the state of trade is kept in dangerous suspense, 
and numerous works have either been stopped or 
partially laid under the obligation of short time. The 
action of the Scotch miners was different to that of 
the English miners in this respect : the former struck 
for ls. per day advance, whereas the latter struck for 
the old rates at which they had been paid. 


The state of trade generally in the engineering 
branches is anything but encouraging. In the 
Amalgamated Society of Engineers, with 73,746 mem- 
bers, there are no fewer than 11,035 0n the funds, 
under the heads of donation, 6567 ; sick, 2112; and 
superannuation, 2556. To meet the cost of 4657/. 3s, 
requires an expenditure of nearly Is. 8d. per member 
per week. It appears that there is an apparent 
decrease in the number’of unemployed to the extent 
of 256, but this is due to the fact that the report of 
the American branches is late, so that, reckoning 
those, the total out of work would be about 7000, or 
160 more on donation than last month. The propor- 
tion out of work reaches 9 per cent. for this benefit 
alone. The worst feature in the case is that there are 
no signs of revival ; indeed, the anticipations are that 
things will be worse as the winter advances. The 
members are urged to use every effort to find situations 
for those out of work, and to keep their contributions 
and levies well paid up, so as to be able to meet the 
pressure and strain like brave men, and thus help to 
tide over the difficulty. Reference is made to the 
effort to induce the Government to introduce and 
carry into effect the system of 48 hours per week in 
the Government establishments, The deputation to 
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the Secretary of State for War elicited the fact that 
the Government was favourable to the scheme, but it 
cannot yet be said that it is adopted. The Ports- 
mouth School Board have passed a resolution to the 
effect that any contractor or sub-contractor shall pay 
the standard rate of wages in each class or branch, 
and also recognise the normal hours of labour and 
the general conditions in the district. Trade is bad 
in all the chief branches of engineering at home and 
in our colonies, and also in the United States of 
America. It cannot be said that it is much, if at all, 
better on the continent of Europe. 





The report of the Ironfounders is scarcely more 
encouraging than that of the Engineers. Out of 
15,076 members, 3097 were on the funds, as against 
3085 last month. Of the total, 1726 were on donation, 
and 198 on the trade funds, besides 58 ondispute. Of 
the remainder 451 were on the sick list, and 664 in 
receipt of superannuation allowance. The total cost 
of relief under these heads was nea:ly 1002/., while 
the balance in hand was 36,691/., as against 46,437/. 
last year at the same date. The report states that 
trade does not manifest any signs of improvement, 
and that the members on donation do not by any 
means indicate the real state of trade, because of the 
large numbers on short time that do not come on the 
funds. It is expected that the lowest level is about 
reached, but there are no signs of revival in the 
immediate future, certainly not for several weeks to 
come, in the worst of the winter season. An examina- 
tion of details indicates that the actual change in the 
situation is a little better, due, perhaps, to the close 
of the miners’ dispute. In order to meet the pressing 
emergency of bad trade, the Ironfounders’ Union has 
resolved, by a majority of 5181, to grant 5s. per week 
to members out of work whose donation benefit has 
ceased by the lapse of time provided forin the rules. 
This is a most salutary and wise provision. It is also 
suggested that, instead of higher contributions in bad 
times like the present, the rates shall be raised, so that 
the good times may the better provide for the bad. 





The report of the Ironmoulders of Scotland is a little 
more reassuring, for the total number of members in 
work exceeds the number last year at the same date 
by 250 members, though the actual number in work is 
slightly under that of last month. The total number 
working was 4142, while 628 were in receipt of idle 
benefit, and 371 were out of work but not on benefit, 
and 254 were on superannuation allowance. The 
actual income and expenditure would balance very 
nearly, except for two extra items in the latter of 100/. 
to the miners, and 100/. as accident benefit, given to a 
workman at Montrose. 





The report of the Associated Blacksmiths shows only 
a trifling increase in the number of unemployed, the 
total being 307, while those on the sick list and in 
receipt of superannuation were only 140. The state of 
trade in the Scotch districts has been very much dis- 
organised by labour disputes in the coal trade and in 
the shipping trades, the latter by the joiners’ dispute 
on the Clyde. The report urges a more conciliatory 
spirit at the present time, and it adds, ‘‘ Labour has its 
duties, and capital its responsibilities.” The claims for 
the unemployed in the Smiths’ Society have been large 
during the present year, the total for all benefits being 
nearly 4802/, 

The Amalgamated Society of Carpenters and Joiners 
has 41,665 members, of whom only 1525 were unem- 
ployed, 1160 on the sick list, and 426 on superannuation 
allowance, Were it notfor the dispute on the Clyde, 
the society would be almost wholly free from labour 
disputes, The society is helping to induce the Govern- 
ment to adopt the eight-hours day in all their work- 
shops. 

The Cotton Spinners’ report shows that out of 16,203 
members only 242 have been on the funds, and 14 half- 
timers. The total is under 4 per cent. of the members. 
There have been 32 cases of dispute, mostly of a tech- 
nical character. These are generally mutually dealt 
with by the officers of the association and the chiefs 
or managers of the firms. On the whole, trade has 
been fairly good, but it is said that the margin of 
profits is small in most cases, Still, trade is healthier 
than it was. 





The condition of the engineering trades in Lanca- 
shire manifests but little change, nor is it likely that 
there will be any material change during the next few 
weeks. Here and there establishments are fairly busy 
on special work, but generally the several branches of 
trade are indifferently off for orders, and there seems 
to be no great weight of work in prospect. Machine- 
tool makers are kept fairly going, but it is exceptional 
where they have any weight of work ahead. eavy 
engine builders are moderately well off for orders, and 
locomotive builders have a fair amount in hand, but the 
latter have no prospective orders to any large extent. 
Boilermakers are quieter than they have been for some 





time past, while machinists generally are very quiet. 
It is only on special work that there is any activity. 
Taking the whole of the Lancashire centres, the state 
of trade in the engineering branches is reported to be 
bad in 68 places, in some districts very bad, and only 
in 18 is it said to be moderate. This is the gist of the 
returns by trade union secretaries. Fortunately there 
are no serious labour disputes to complicate the situa- 
tion, and possibly the new year will witness some 
revival, 

In the Sheffield and Rotherham district trade is 
still very depressed. In the heavier branches little 
relief has come with the end of the coal dispute. The 
spurt in the marine departments was checked by the 
same dispute, and has not yet recovered. The demand 
for railway material has been slack; the companies 
generally appear to be withholding orders for the 
present. The rolling-mill proprietors have determined 
to revert to the discounts prevailing before the coal 
dispute. The steel and file trades are very dull, and 
the cutlery trades are by no means busy. The usual 
seasonal spurt in silver electro-plate and best cutlery 
seems to have fallen off, and generally the staple 
trades are very quiet. The engineering branches in 
the entire district are described as bad, without a 
single exception. The only favourable aspect is the 
absence of labour disputes in the district. 

In the South Wales districts the steel trade at 
several of the works has been brisk, the output of 
rails having considerably increased, but the prices 
have not materially advanced. Hematites advanced 
somewhat, but generally trade is quiet in most 
branches. The pig iron market stiffened through the 
stoppage in Scotland, but otherwise there was little 
change in the situation, either in iron or steel. 

In the Birmingham district a better tone continues 
to prevail, but the business put through has not as yet 
greatly increased, except in common bars and sheets. 
In the Wolverhampton district things are better, and 
the feeling is more hopeful. Ironmasters, as a rule, 
are well supplied with orders to carry them over this 
year, but the margin of profit is said to be small. The 
demand for iron is equal to the total output, so that 
stocks do not increase. 


The House of Lords have practically destroyed the 
Employers’ Liability Act for this session, by the de- 
cisions arrived at in Committee on Friday night last. 
The first three clauses having been agreed to, the Earl 
of Dudley moved to amend Clause 4, by which contract- 
ing out of the Act is prohibited, by the insertion of a 
provision that the clause shall not apply to any agree- 
ment for assurance against injury which had been 
made before the passing of the Act, and which should 
be afterwards approved of by a ballot of the men ; nor 
to any agreement, certified by the Board of Trade, 
which provides reasonable compensation in all cases 
of injury, and, in the compensation so paid, the em- 
ployer is a contributor. Perhaps no amendment could 
be drawn in which there is more apparent fairness, 
and the noble earl, in moving the clause, did so in 
a speech in which there was no bitterness, and 
none of the wildness of exaggeration which speakers 
elsewhere have indulged in. Earl Dudley is a very 
large colliery proprietor, perhaps the largest single 
owner in the kingdom. He is also a large contributor 
to insurance funds. And he marshalled his facts very 
clearly, and put the case very temperately to the 
House, the listeners being in sympathy with the 
object of the amendment. After considerable debate, 
the amendment was carried by 148 to 28. Afterwards 
the Earl of Denbigh moved that instead of a bare 
majority it should be a majority of two-thirds ; this 
also was carried. The clause relating to seamen was 
considerably modified by anamendment by Lord Cros-, 
The proposal of Lord Londonderry was to reduce the 
limit of 3007. to 100/. before the county court, but this 
was rejected. The other clauses of the Bill were 
agreed to, and the Bill as amended was reported to 
the House. It is understood in the House of Commons 
that the Lords’ amendments will be resisted and 
disagreed with, as the principle introduced by Earl 
Dudley was the one against which the House of 
Commons fought strenuously and successfully after 
several long debates. 





The very important paper by Mr. Owen Fleming, 
read at the rooms of the Royal Society of British 
Architects, deserves more than a mere passing notice. 
It is not the first time that the education of the 
workmen has been discussed in those rooms, but the 
discussion of Friday night last was of a broader 
character than formerly. The author of the paper 
was clearly of opinion that the standard of skill and 
excellence in work attained by the majority of skilled 
artisans in the building trades was far below what it 
ought to be. He asserted that on all sides there was 
evidence of want of knowledge and of care. He even 
went so far as to assert that only in the plumbing 
branch was there any real progress during the last ten 
years. The writer referred to the fact that the 
system of apprenticeships was dead or dying in the 
building trades. This has been deplored over and 





over again in those branches of industry, but the 
employers, not the men, are responsible for that state 
of things. He then urged that the architects and the 
workmen’s associations should co-operate in order to 
insure technical training, to make up in some degree 
for the abolition of apprenticeships. This also had 
years ago been urged at the Association of British 
Architects. The difficulty has been to secure co- 
operation. The suggestion has also been made to 
endeavour to revive the system of apprenticeships, 
but for a shorter term, say from three to five years, 
instead of seven years, as formerly. The latter 
cannot be revived in the building trades, but a 
shorter term might be. There is a demand for higher 
skill. The old days of jerry building are passing 
away. The evils of that rage for cheap houses are 
being felt by the decay of the buildings of some 
thirty or forty years ago. In all trades a higher 
degree of ekill and excellence will be conducive to 
better employment and more regular work. Em- 
ployer and employed may well co-operate to bring 
about a change in this respect. Those who require 
work to be done, especially in repairing and re-deco- 
rating, hesitate to undergo all the inconvenience with 
the possibility staring them in the face of slovenly 
work, of structural injury, and of some disarrange- 
ment in existing conditions, which may involve 
further expense. Architects are often to Sass for 
passing bad workmanship. 





The report of the Committee appointed to inquire 
into the circumstances connected with the disturbances 
at Featherstone on September 7, 1893, has been printed 
and circulated. The report does not appear to give 
complete satisfaction to all members of the House of 
Commons, but generally it is regarded as a fair report. 
It is asserted that after the first volley the mob 
shouted, ‘‘It is only blank,” meaning blank cartridge, 
and at once resumed the stone-throwing which had 
been going on. After a review of all the facts, the 
Committee exonerate the officers and soldiers from 
blame. But the report also, to some extent, exonerates 
the Ackton Hall miners from blame, for it states that 
the attack on the colliery was conducted by persons 
from a distance, that it was premeditated, and that 
the mob was violent and dangerous. Further, the 
troops were in danger of being outflanked and sur- 
rounded, and that they had no alternative but to fire. 
But the sad end of it all was that the innocent were 
shot dead, while the ringleaders of the riot mostly 
escaped. The Committee suggest that the rifles to be 
used in such cases should not be so deadly in their 
effects, and that the law with respect to rioting shall be 
codified. In the opinion of the Committee it appears 
that if a sufficient number of police had been on the 
spot, the riot might have been prevented, and the de- 
struction of property averted and the loss of life 
avoided. After all, the one lesson of the sad affair is 
that disorder, rioting, and injury to persons and pro- 
perty will not help labour, but intensify the bitterness 
of labour struggles. 





The Miners’ National Federation have lost no time 
in selecting and electing their representatives for the 
Miners’ Conciliation Board. The same men who were 
delegated to represent the miners at the Foreign Office 
have been chosen for the permanent board. It is to be 
hoped that the work of the board will be of such a 
character as to prevent any further great disturbance 
in the coal trade such as that which extended for over 
four months, and from the effects of which trade and 
industry are still suffering in all parts of the country. 
The fact of the constitution of such a board is re- 
assuring. 

The coalowners had a meeting last week in reference 
to the same matter, but it does not appear that they 
settled upon the whole list of their representatives. 
There may be a greater difficulty in their case, as the 
representatives will have to sacrifice a good deal of 
time, and they are not paid delegates, as those of the 
Miners’ Federation are. But there is not likely to be 
any hitch in the matter of selection, so far as reports 
go at present, 





BRITISH COLONIES AT THE WORLD'S 
COLUMBIAN EXPOSITION.* 


By James Dreper, Member of the British Royal 
Commission. 
(Continued from page 712.) 

Iron.—Iron ores formed an important part of the New 
South Wales display; and much interest attached to them, 
inasmuch as they ~ ggg om an important source of as yet 
undeveloped wealth. About twenty-five years ago iron 
smelting operations were begun, and were carried on fora 
short period on a limited scale in two localities ; but they 
were not financially successful, owing to labour troubles, 
and the sega | low price of imported pig iron brought 
out as ballast. It is confidently anticipated, however, 
that at no distant date the iron smelting industry will be 
established in one or more centres in the colony. The 
most available deposits are close to railway carriage and 





* Read in abstract before the Imperial Institute. 
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in proximity to both coal and limestone. The ores are 
chiefly brown hematites and magnetites. Large bulk 
samples of these ores from all the principal deposits were 
exhibited, as well as a general collection of show-case 
specimens from all the known iron-bearing localities. 
Included amongst the bulk samples was an exhibit of 
magnetite from Port Stephens near the great coal port of 
Newcastle. This ore is from the only extensive bedded 
deposit as yet discovered in New South Wales, and is 
close to water carriage and limestone. The presence of 
a high percentage of titanic acid unfortunately renders 
this ore at the present time practically unworkable in its 
present condition, owing to the difficulty of fusion and 
the destructive action of the titanic acid upon the furnace 
lining ; but no doubt this difficulty will be overcome in 
the Ma in view of the fact that titaniferous iron 
possesses special qualities which render it peculiarly 
adapted for certain manufactures, 

Chrome iron ore and manganese oxide are as yet practi- 
cally unworked, though limited quantities of each have 
been shipped abroad, there being no local market for such 
ores, The conditions of land carriage and freight to a 
foreign market very materially bar the colonial article, in 
view of the more cheaply-won material of other countries. 
Chrome iron ore occurs in quantity in several localities, 
as also manganese oxide; examples of these were ex- 
hibited. 

Cobalt.—Cobalt oresin the form of sesquioxide in manga- 
nese, and as arsenide with mispickel, were also shown in 
the NewSouth Wales court; anattempt to work the former 
by a leaching process. was not brought to a successful 
issue. The arsenide of cobalt is likely to prove an im- 
portant discovery. The lode occurs at the junction of 
intrusive diorite, along the contact of which with the 
slates it forms bunches; reliable assays of average samples 
have yielded 14 per cent. of metalliccobalt. A trial ship- 
ment of 30 tons of this ore has recently been despatched 
to England. 

— of nickel only have as yet been discovered in the 
colony. 

Platinum.—Platiniferous sand was exhibited from the 
north coast, where it occurs in several localities, chiefly 
between the Richmond and Tweed Rivers. Fine gold 
occurs associated with it in the black beach sand, and for 
many years beach working has been carried on for gold, 
especially after easterly gales. In the miners’ ordinary 
cradles a small quantity of platinum collects on the 
blanketings ; but no efficient means of saving this metal 
has yet been tried. Thesand consists of ordinary quartz 
grains, titanic iron ore, zircons, and a little cassiterite. 
Platinum in limited quantity occurs also in small grains 
in the auriferous gold drifts of the colony in several 
localities. Platiniferous lodestuff, with assay yields 
varying from a trace to 1 oz. or 2 oz. per ton, has 
recently been discovered in the Broken Hill district.; 
but so far, owing to the extremely fine state of division 
of the metal in the ore, no practical method of treatment 
has been suggested. 

Mercury; Lead; Zinc.—Mercury ore (cinnabar) has 
been discovered in three localities in the colony, but not 
in payable quantity. At the first discovered locality it 
occurs as scattered grains in drift, and in the others in 
serpentine and quartz veinstone ik gael Examples 
of the latter were shown in the display. 

Lead ores are so intimately associated with the silver- 
bearing deposits of the colony, that no special mention 
need be made of them. As showing the importance of the 
Broken Hill Proprietary Mine as a lead producer, it may 
be mentioned that in six years the output of this metal 
reached a fraction less than 152,000 tons. 

Zinc ore (zinc blende) is also, gape sg perhaps, 
associated in large measure with the silver lodes below 
water level; but there is little doubt that when an 
economic process has been discovered for treatment of 
ores of this class, large quantities of zinc, probably 
in the form of zinc oxide, will be produced in the 
colony ; an extensive display was made of the ores referred 
to. 

Tungsten ores (wolfram and scheelite) were shown from 
several districts in New South Wales. These ores are 
not yet worked; but the recent great advance in their 
values will, doubtless, cause exploration of some of the 
known deposits. 

Gemstones.—An interesting display of cut and uncut 
gemstones was made in the New South Wales court, by the 
Department of Mines, Professor Liversidge, and Mr. 
Isaacsohn. The occurrence and association of the dia- 
mond in the colony was fully illustrated by a series of 
carefully prepared and-excellently displayed samples of 
the diamond-bearing gravels, associated gems, minerals, 
&c., from a number of localities in which the diamond 
has been found. About 60,000 carats of diamonds have 
been obtained from the diamond workings of New South 
Wales; but mining for them has neither been extensive 
nor continuous, The stones exhibited were characteristic 
of the size and quality of the New South Wales diamonds, 
being small but brilliant. A recent discovery of emerald- 
bearing matrix was illustrated by a number of samples of 
the veinstone, and cut and uncut emeralds from the New 
Emerald Proprietary Mine, Vegetable Creek, New Eng- 
land, N.S.W. The colour of these gems is good, but the 
hardness of some of the matrices renders their extraction 
without injury rather difficult. Beryl and topaz, of 
great beauty, were shown from the alluvial tin leads of 
New England in which they occur, together with 
sapphire, cairngorm, amethyst, &c. A small display of 
opals was made from White Cliffs, but these specimens were 
more of mineralogical interest than economic value ; opal 
of highest quality occurs in this field, and finds ready 
local sale; recently a rush has taken place to White 
Cliffs because of the quality and beauty of the later finds. 
Opal also occurs in a vesicular basalt at the Abercrombie 
River, samples of which were shown. 








An interesting display was made of alumstone and alum 
crystals from a recently discovered deposit in the Glou- 
cester district. The Australian Alum Company, which 
made the exhibit, has commenced operations at Bulla- 
delah, where the alumstone occurs as a massive outcrop 
resembling limestone. It is the intention of the company 
to ship the stone as ballast to England, and thus to treat 
it where sulphuric acid is obtained cheaply, for though 
very good results can be obtained locally by ordinary 
roasting, dissolving, and evaporating, yet infinitel 
superior results can be obtained by the addition of sul- 
phuric acid. 

The western portion of the New South Wales space was 
devoted to non-metallic minerals, building stones, and 
fossils. ‘The entrance was in the form of an archway, con- 
structed of polished marble slabs and tiles. These marbles 
are of excellent quality and colour. So far, little has 
been done in marble quarrying and working for buildin 
and ornamental purposes ; and the finest slabs exhibi 
were from surface outcrops, being the first cut and polished 
therefrom. Serpentine, of varying shades of colour and 
texture, was shown from Bingera and near Young, and a 
handsome verde antique porphyry from near Cowra. 

Three large trophies, chiefly of sandstone in 1-ft. cubes, 
represented the building stones which are extensively used 
in the city of Sydney, and in the Hunter River district. 
Sydney is situated on the Hawkesbury (Triassic) sand- 
stone formation, and many quarries are at work within 
the city limits. The stone is of excellent colour and 
grain, of great durability, high crushing stress, easily 
worked, and capable of receiving and retaining very fine 

es, 

he sandstone from the Permo-Carboniferous measures 
of the Hunter River district is usually of very fine grain, 
colour, and quality, and is extensively used in the city 
of Newcastle. 

Granites from Moruya and Trial Bay were exhibited in 
the collection in large rough, and smaller dressed blocks. 
The Moruya granite is a handsome grey stone, and is 
used for columns and pedestals ; the tall polished pillars 
in the colonnade of the pe bey 3 Post-office are from the 
Moruya granite quarry; also the pedestals of the prin- 
cipal statues erected within the city. Granite of excellent 
quality and great variety of colour abounds in the colony, 
and will in the future be largely availed of for building and 
ornamental purposes. : 

very durable stone from Bowral—syenite—was 
exhibited in rough-dressed blocks. From its compact 
texture, hardness, durability, and resistance to the 
ravages of sea water, this stone has been selected as the 
most suitable material for the construction of piers, 
buttresses, sea-walls, &c.; itis also largely used for rail- 
way permanent way construction, erection of public 
buildings, street kerbing, and blocking. . 

Paint ochres of all shades, from light yellow to rich 
red, yellow, and purple, were shown by the Gordon Emery 
and Colour Com'pany, J. Clabby, and the Kalsomine and 
Metallic Paint Company. The latter company also dis- 
played a large exhibit of prepared kalsomines of exquisite 
shades of colour. The Gordon Emery and Colour Com- 
pany have recently established works for the grinding 
and preparation of the ochres from their property. 

The Cullen Bullen Lime and Cement Company made 
an important display of hydraulic cement, and illustrated 
its character and preparation by a series of samples of 
the raw material and of the different stages of preparation 
to the finished article, and practical}y demonstrated its 
high character by a number of fine castings, and printed 
reports of properly authenticated Government tests and 
uses. This cement—known as the Kangaroo brand—is 
largely coming into favour. Peres : 

Amongst the numerous other economic minerals in the 
New South Wales court which may be briefly mentioned 
are kaolin of high grade, barytes, limestone, calcite, 
trypolite, whetstone, &c. Six large show-cases weredevoted 
to geological specimens, and these were arranged near the 
display of geological and mining maps of the colony. 
The fossils consisted of characteristic forms from the prin- 
cipal sedimentary formations of New South Wales, and 
ranged in geological age from the Upper Silurian (which 
is the oldest formation yet indentified by organic evi- 
dence) to the Quaternary, each of the important 
divisions of the geological record within this range bein 
represented. The whole were grouped, classified, an 
adequately labelled, and formed an interesting and valuable 
illustration of the geological formations depicted on the 
mips. Of the latter the most valuable was the geological 
map of the colony, brought up to date of the present year. 
This map showed great advancement upon any previous 
issues, in general artistic features, colouring, and elabora- 
tion of details. A atriking feature in this portion of the 
display was the number of natural-size sections of the prin- 
cipal coal seams of the colony ; these formed an important 
illustration of the massive sections of ‘coal already men- 
tioned. 

The great value of the unique display which New South 
Wales made of her vast mineral resources was enhanced 
by a carefully prepared detail catalogue, which describes 
minutely each and every exhibit from reliable reports ; 
ives statistical information as to analyses, assays, and 
Bulle yields wherever obtainable ; and furnishes a concise 
introductory account of the nature, occurrence, and 
associations of all the elements of her mineral wealth. 

New South Wales Wool Exhibit. — From the founda- 
tion of the fine wool industry of Australia, by Captain 
John Macarthur, of Camden Park, New South Wales, 
at the close of the last century, it has made steady 
and rapid progress, till im {891 Australia owned 
124,450,000 sheep (more than one-fourth of the sheep 
of the world), and produced 710,392,902 lb. of wool 
(more than one-half of the wool grown in the world). Of 
this New South Wales owned 61,831,416 sheep, and pro- 
duced 357,096,954 lb. of wool, valued at 11,036,018/., her 








sheep having increased from 6,119,163 in 1860 to 16,308,585 
in 1870, to 35,398,121 in 1880, and to 61,831,416 in 1891— 
rates of increase which unmistakably prove the remark- 
able suitability of New South Wales for the breeding of 
mae sheep, and the production of the finest merino 
wools. 

Holding, therefore, the premier position in the world as a 
fine-wool producing country, her endeavour was to make a 
display at Chicago worthy of that position, and we believe 
that she has done so on this occasion to the fullest extent ; 
for both as regards the number, variety, and excellence of 
her merino wools, and the attractive and practical way in 
which they were shown, it is allowed on all hands that it was 
the finest and best arranged display of merino wools that 
has ever been made by a single country. 

A large, commodious, and very suitable well-lighted 
court was secured by Dr. Renwick, the able executive 
commissioner for the colony, where the wool was shown to 
best advantage. It consisted of 200 fleeces from the lead- 
ing pure-bred flocks of the colony, and 197 commercial 
bales selected by the Sydney wool brokers from their 
constituents’ clips. Each of the fleeces was exhibited 
under glass in a well-arranged and well-lighted separate 
compartment, and the bales were shown in lofty arches 
supported on handsomely constructed pillars of excellent 
design erected around the court, while inside there were 
several trophies formed of bales of wool and decorated 
with curtains and flags. The whole of the bales were open 
at the ends, and in this way the pillars, arches, and 
trophies appeared to be constructed of solid wool, which 
could be handled by manufacturers and others interested 
in the staple; and where the bales were out of reach, 
samples of the wool were taken out and shown under glass, 
so that the wool of every exhibit, whether in the fleece or 
bale, could be properly handled and examined when 


—— 

hile referring to the wool exhibited by New South 
Wales, the sheep which produced this grand exhibit, 
the sheep which produced this—the Australian merino 
—and their origin and history call for more than a 
passing notice. 

High-class merino sheep were first introduced into Aus- 
tralia in 1797, when a small number of pure- bred Spanish 
sheep, a portion of a lot presented by the King of Spain 
to the Dutch Government, were brought from the Cape 
of Good Hope to Sydney. 

Of these, Captain Macarthur, afterwards of Camden 
Park, near Sydney, secured three rams and five ewes, 
and it was to the care he bestowed, and the skill and 
ability he displayed as a breeder, that the colony is in- 
debted for the establishment of what has been, and still 
is, the leading industry, not only in New South Wales, 
but also in all the other Australian colonies, 

Captain Macarthur was exceedingly jealous of the 
purity of his sheep, and the only instance in which fresh 
blood was brought into his Spanish merino flock was in 
1804, when he imported ten rams and ewes from the 
merino stock of George III., the original of which had 
been presented to him by the King of Spain. 

From that time till the Camden flock was sold in 1854, 
the Camden sheep were bred strictly within themselves, 
and there is scarcely a flock of long standing of any note 
in any of the Australian colonies which does not trace 
its establishment to the Camden sheep. The very few 
which do not are of Saxon extraction. 

But while this is the case, considerable numbers of high- 
class German merinos, principally Saxon, have at various 
times been introduced into New South Wales. These 
importations, which commenced about 1803, were com- 
paratively numerous from 1815 to 1830, when they began 
to fall off, and very few German sheep were introduced 
until within the last three years, when several small lots 
were imported. 

The pure-bred sheep in all the other colonies which had 
their origin from the same source, the Camden flock, had 
also more or less of the German blood, especially those in 
Tasmania, from which a very large portion of the stud 
sheep required in the eastern colonies of Australia are 
now drawn. A few rams of the French merino blood 
have also been introduced from the Rambouillet 


ck. 

Some 25 or 30 years ago asmall lot of American merino 
rams were imported, and ten years back, importations of 
these sheep were resumed, which have since been con- 
tinued, till perhaps 1200 or 1300 have, within that time, 
been introduced in New South Wales. They have been ob- 
tained principally on account of their density, fulness of 
covering, and yolk, but as their wool, as compared with 
that of the Australian merino, is wanting in several cf 
the points of excellence for which the Australian is so 
universally noted, and the defects show in the progeny 
of the American rams, the question as to whether the 
introduction of the American blood is to prove advan- 
tageous, is yet to be settled. 

t will thus be seen that the high-class Australian 
merino is of the purest and bluest blood. Their style and 
character, as well as the wool they produce, confirm this, 
the Australian merino wool to-day bringing the highest 
price in the British, Continental, and American markets, 
and being unapproachable for the qualities which the manu- 
facturers desire, such as softness, silkiness, lustre, bright- 
ness, fineness, strength, trueness of fibre, elasticity, free- 
ness, Lars length of staple, evenness in the length 
and quality of the wool, lightness of waste in scouring, 
and spinning quality. This may be considered a very 
high character to give Australian wools, but it is no 
higher than they really deserve, for not only is it con- 
firmed by the excellence of the competitive fleeces shown 
by New South Wales, but it is so, even more thoroughly 
still, by the splendid display made at the instance of the 
wool brokers of Sydney of wools from the ordinary flocks, 
in what are termed ‘commercial bales ;” for the wool in 
these bales, taken as a whole, is of very great excellence, 
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and in many instances little, if any, inferior to that of the 
competitive fleeces in breeding and quality. These bales, 
shown as they were with the ends exposed, and the wool 
nicely set up, formed one of the most practical, attractive, 
and impressive displays in the Great Exposition. 

I am indebted to Dr. Renwick, the able executive 
commissioner of New South Wales, for the particulars 
of the Mining and Wool exhibits. 

The New South Wales Court occupied by transportation 
exhibits was small, but well filled with maps, photographs, 
and models; the Machinery and Manufactures Courts 
contained but little of interest, excepting the examples of 
typography and engraving, which prove beyond doubt 
thot the colony is able to produce such work in a highly 
creditable manner. Finally, a few words should be added 
about the Fine Art Section. No less than 230 works of 
art formed the contribution of the colony to the Exposi- 
tion. Both as regards number and quality of work, 
this display of pictures, arranged in the New South 
Wales Pavilion, astonished the visitors. Especially to be 
mentioned was the collection of 99 water-colours of the 
flora of Australasia, painted and exhibited by Mrs. Ellis 
Rowan, of Derrewit, Upper Macedon, Victoria. This 
collection isa famous one, and will no doubt find a per- 
manent home in one of the art galleries of England or 
Australia. Enough has been said to show that the colony 
of New South Wales must occupy a leading position in 
the future records of the World’s Columbian Exposition, 
and that the exhibits in her numerous courts were, both 
actually and by comparison, of the first order. The 
skilful and untiring efforts of the Colonial Commission, 
and especially the ability and energy displayed by the 
Executive Commissioner, the Honourable Arthur Ren- 
wick, were the agencies that brought about this successful 
result, which will, undoubtedly, strengthen the ties that 
already bind New South Wales to the United States. 

2. Care Cotony.—The Cape of Good Hope Court pre- 
sented a most attractive display in the Agricultural 
Building. With the restricted space at his disposal, Mr. 
Ludwig Wiener, the Cape Commissioner, succeeded in 
setting forth the varied resources of Cape Colony in a 
striking manner. ‘The extremely varied nature of the 
exhibits largely conduced to this satisfactory result. In 
the centre of the court was a trophy consisting of two 
splendid specimens of the ostrich tribe, with chicks, eggs, 
and the natural bush upon which the birds feed. Close 
by was a pyramid of ostrich eggs, some of them in the 
natural state, and others tastefully painted. Along the 
glass walls of the court strings of painted eggs were used 
for decorative purposes. But the finest display of all 
was eight trophies of ostrich plumes, constituting, no 
doubt, the most magnificent exhibit of feathers ever made 
at any international show. The plumes were untouched 
by dye, and the white, black, drab, and fancy feathers 
were all displayed, the beautiful snow-white and clean 
black plumes predominating. At the foot of each of the 
lofty stands lay bundles of the feathers as made up for 
the market. 

The whole back part of the court was occupied by 
fleeces of wool shown under glass. he two charac- 
teristic kinds of Cape wool, the Karoo and the Grass 
Veldt, were both on exhibition, there being no fewer 
than 500 fleeces in all. In addition to the wool were 
some 220 fleeces of mohair, the silvery texture of which 
is much admired. The object lesson as regards the 
Cape pastoral industry was completed by stuffed 
specimens of the Angora goats, both kids and full- 
grown animals, the fat-tail sheep, and the Boer goat, 
together with a tine display of skins of these animals, 
and also of the Cape merino. Generally it may be said 
of the wool and mohair exhibits that they were ex- 
tremely effective, and proved at an extremely opportune 
moment, when the United States wool duties are on the 
eve of being abolished, that the Cape can produce large 
supplies of the two fibres admirably adapted to the 
requirements of American manufacturers. 

The excellently arranged display of Cape wines was 
an object lesson which may not improbably open up a 
wine export industry to the United States, and well 
illustrated the viticultural resources of South Africa. 
The selection made was judicious and illustrative; it 
was arranged in a fine trophy of miniature barrels, 
flanked pre crowned by bottles. 

The agricultural resources of the colony were indicated 
by choice samples of wheat, oats, barley, mealies, beans, 
peas, and lentils. Some of the wheat represented crops 
of 68 lb. to the bushel. Tobacco was shown in the 
natural leaf and in the manufactured state ; there were 
also to be seen several varieties of bark used for tanning 
purposes. Forest resources were well illustrated, slabs in 
the rough on one side and polished on the other, affording 
effective representation. A few logs, both in the rough 
and with polished tops or faces, supplemented the timber 
slabs. Among forest products should also be mentioned 
the samples of Cape gum. 

Not the least popular feature of the court was the fine 
display of elephants’ tusks. Skins of the lion, springbok, 
leopard, silver jackal, gold jackal, and other varieties of 
wild beasts, and heads and horns of many kinds of deer, 
adorned the walls and the stands. A fine collection of 
Cape birds, of all sizes and of wonderful brilliancy of 
plumage, was shown in a large case. Among them were 
specimens of penguins, and close by were bottles of guano, 
indicating yet another source of wealth at the Cape. South 
African fishes were shown by coloured pictures collected 
inalbumform. Ethnology was not forgotten in the display. 
There was quitea large collection of assegais, oxhideshields, 
trumpets, daggers, knives, clubs, belts, head-dresses, 
snuff-boxes, dishes, and other implements and utensils of 
many kinds, as used by the natives of South Africa. 
There was a fine collection of photographs of Zulu, Kaffir, 
andothernativetypes. Scattered about upon the walls were 
numerous photographs of characteristic Cape scenery, 








and scenes of everyday life. There were also portraits of 
——— in the Cape Colony, Natal, the Orange Free 
State Republic, and other South African territories. Yet 
another feature of the court was an immense map of South 
Africa, showing the country as far north as the Zambesi, 
and indicating at a glance the districts of wool, mohair, 
cattle, wheat, gold, copper, and diamond production. 
Statistics were also displayed showing the value of the 
chief Cape products: wool, mohair, hides and skins, 
ostrich feathers, copper, and diamonds, in the outturn of 
several of which South Africa holds a virtual monopoly. 
The figures also give the number of sheep, horses, pigs, 
and ostriches in the colony ; the total mileage of railways : 
and the shipping tonnage, inwards and outwards. 

The formal —- of the Cape of Good Hope Court, 
in the Mining Building, took place on June 5, when the 
first sieve-full of Kimberley diamondiferous “ blue ” ever 
washed upon American soil was examined upon the sorting 
table in the presence of a keenly interested gathering. 
The most interesting contents of this court were a fine 
collection of specimens indicating the varied mineral re- 
sources of South Africa, from the Cape to Zambesi. The 
collection numbered 245 specimens. Around the show 
cases were stacked piles of copper ore, and among the 
other objects of interest were diamondiferous gravel from 
the Vaal River, Cyphergat coal, white and blue asbestos, 
and crocidolite. The last-named substance was shown 
both inthe natural state, and also polished and fashioned 
into a great variety of beautiful and useful articles. 
There were also facsimile representations of two famous 
Cape diamonds: the De Beers diamond, the largest ever 
found in South Africa, weighing 420} carats ; and the 
Litkie diamond, 2054 carats, the second finest, but the 
finest for size ever got from the river diggings. The remain- 
ing space in the court was devoted to diamond washing, 
cutting, and polishing. Large plate-glass panels permitted 
every operation to be watched from the outside ; and all 
through the day, but especially when the washing machi- 
nery was in operation, densely packed crowds surrounded 
the inclosure. The machinery used was on a small scale, 
but was very efficient; it treated 450 loads a day; the 
sorting table was a model of the standard pattern used 
at Kimberley. In addition to the washing process, those 
of cutting and polishing diamonds were also shown. 
Actual stones to the value of 35,000/. were exhibited ; the 
largest of these weighed 282 carats. 

In the Transportation Department a small but interest- 
ing exhibit was made by the Cape Government. A plan 
of Table Bay Harbour Works, in charge of Mr. Henry 
Thwaites, resident engineer, gave an idea of the return 
got from the vast expenditure of nearly 2,000,000/. ster- 
ling, while a model of the Cape Town Graving Dock 
informed shipping men that South Africa possesses faci- 
lities for refitting and repairing upon the most adequate 
scale, the dock being 541 ft. long, and therefore capable 
of taking the largest Australian and South African liners. 
Plans of East London Harbour and the Buffalo River, a 
bird’s-eye view of Port Elizabeth, and a map of the coast 
line of Algoa Bay, together with photographs of wharves 
and shipping, completed the exhibit. 

3. CrYLon.—In July, 1891, Lord Knutsford, Secretary 
of State for the Colonies, informed the Governor of 
Ceylon that a Royal Commission had been appointed to 
look after the interests of Great Britain and her colonies 
at the Columbian Exposition. The persons chiefly inte- 
rested in making a successful exhibit from Ceylon were 
the members of the Planters’ Association, their desire 
being to open up new markets for Ceylon tea in the 
United States. So far as can be judged, they will fully 
achieve this object, and reap an ample return on the 
money and trouble expended by them. In 1891 the Hon. 
J. J. Grinlinton, a member of the Legislative Council, 
was appointed as special commissioner, and he was 
instructed to go to Chicago in 1892 to make arrangements 
for space, &c., with the ies of the Exposition. One 
result of Mr. Grinlinton’s visit was the allotment of about 
28,000 square feet in four different parts of the Exposition 
buildings and grounds, as follows : 





Sq. Ft. 

The Ceylon Pavilion... as ng 24,000 
Agricultural Building ... tea és 1,684 
Manufactures _,, oo aa ies 1,350 
Women’s Building ae os axe 540 
27,574 


The Ceylon Pavilion was beautifully situated on the 
north side of the grounds, not far from the German 
Building, and facing the lake. Its design was simple, 
rectangular in plan, with a bold octagonal rotunda in the 
centre. There were entrances at the centre of each end 
and at the front and back. The object of the archi- 
tect in designing this pavilion was to introduce as much 
native work as possible, which was copied from monu- 
ments, some of which are of a date prior to the Christian 
era. The smaller courts—those in the Agricultural, 
Manufactures, and Women’s Buildings—though, of course, 
much less ornate, were conceived and executed in the 
same spirit. 

As already said, the primary inducement to exhibit at 
Chicago was the wish to make known Ceylon tea in the 
United States; it followed naturally that everything 
should be made to reflect the importance of this growing 
industry. Even in this country few people realise how 

reat has been the development of tea planting in an 
island whose staple product, we are accustomed to believe, 
is coffee. As a matter of fact, however, this latter in- 
dustry is in decadence, having been a few years since 
irreparably damaged by disease ; the consequence of this 
disaster was that coffee planters started on the cultiva- 
tion of tea. The first imports were made to this country 
in 1873, when 23lb. were sent over; in 1880 this had 
grown to 162,575 lb., in 1885 to 4,372,000 lb., in 1890 to 





45,799,000 lb., and in 1892 to 71,809,000 lb. At the pre- 
sent time no less than 265,000 acres are under tea culti- 
vation, and it is worth noting that while the profitable 
limits of coffee cultivation are fixed between 2000ft. and 
5000 ft. above sea level, tea plants flourish from near sea 
level to 6000 ft. above it, the more delicate and lesser 
yields coming from the higher elevations. The crops va 
from 350 Ib. to 700 lb. per acre, though this rises as hig 
in some cases as 1000 1b. 

The exhibits other than those referring to the tea 
industry of Ceylon, contained in the pavilion, and the 
small courts in the several main buildings, illustrated 
admirably the agricultural, mineral, and industrial re- 
sources of the country, as well as the means of communi- 
cation and the educational system in operation. 


(To be continued.) 





BOILER EXPLOSION AT HINDLEY. 

Tue following details of a fatal explosion which recently 
occurred from a boiler of the Babcock and Wilcox patent 
construction may, perhaps, be of service to our readers, 
especially to those who own or attend boilers of this class, 
a number of which are used in connection with electric 
lighting and for other purposes not only within the city of 
London and the immediate neighbourhood, but also in 
various parts of the country. 

he explosion occurred on Monday, September 4, at a 
cotton mill at Hindley, near Wigan, owned by the Platt- 
lane Manufacturing Company, Limited. The boiler was 
of the water-tube type known as Babcock and Wilcox’s 
patent, and was made by that firm in 1888. Its dimen- 
sions were as follows: Drum, 23 ft. long, 4 ft. in diameter, 
made of steel plates 4 in. thick ; tubes, 18 ft. long, 4 in. 
in outside diameter, made of iron plates 4 in. thick. The 
safety valve was loaded to 200 lb., the daily working 
pressure being from 190 Ib. to 200 lb. on the square inch, 
though at the time of the explosion it was stated to be 
185 lb. 

The explosion consisted of the failure of one of the 
water tubes—viz., the second from the right-hand side in 
the middle horizontal row. This tube rent along the 
bottom for a length of about 5 ft., and opened out fiat. 
The engineman had left the boiler-house a few minutes 
before the rupture, but his son, a youth seventeen years of 
age, who was in charge at the time, was so severely 
scalded by the flood of steam and hot water that rushed 
into the firing space that he died in afew hours. Some 
of the doors in the brickwork flues were blown off, but no 
other damage resulted. 

The cause of the rending of the water tube admits of a 
very simple explanation, viz., overheating through the 
accumulation of scale. The engineman, it was stated, 
had been in the habit of cleaning the tubes from time to 
time in sections, but without removing the back end 
ca As a result of this imperfect cleaning, scale was 
formed, and large pieces, instead of falling into the mud- 
drum, as the engineman expected, were pushed through 
the tubes and lodged in the ‘‘sinuous headers,” where 
they were gradually cemented together by the fresh 
sediment which was deposited in the course of working, 
so that ultimately some of the ‘‘ headers” at the back 
end became completely choked. This was the case with 
the ‘‘ header” to which the exploded tube was attached, 
and, in consequence, the circulation was stopped, the 
steam generated would, in escaping, blow the water out 
of the tube, with the natural result that the plate became 
overheated, and rent as above described. 

It was stated that considerable trouble had been experi- 
enced, and that numerous tubes had had to be removed 
and renewed from various causes. In some cases local 
overheating had led to small splits occurring in the 
tubes, and even since the explosion the failure of another 
tube had been reported. The boiler was said to be in- 
sured, and frequently examined by an insurance company, 
who had pointed out that the cleaning did not receive 
proper attention, and had referred to the danger of allow- 
ing deposit to accumulate in this type of boiler. 

The Board of Trade formal investigation under the 
Boiler Explosions Act occupied two days. The Com- 
missioners were Mr. Howard Smith, barrister-at-law, 
and Mr. Alexander Gray, consulting engineer. Mr. 
Gough conducted the proceedings for the Board of Trade, 
and in his opening statement recited the main facts and 
circumstances relative to the explosion, after which a 
number of witnesses were called. We do not propose to 
give a detailed report of the evidence, but its general 
tenour was to the following effect : 

The Babcock and Wilcox ae supplied the boiler 
new in 1888 for driving a triple-expansion engine, it 
having been constructed to work at 200 Ib. on the square 
inch, and was tested to 3001b. by hydraulic pressure. 
The wrought-iron tubes, which were made by Messrs, 
Stewart, of the Clydesdale Works, were tested to 1000 lb. 
on the square inch, and their calculated bursting pres- 
sure, according to Mr. Slack, engineer in the employ of 
the Babcock and Wilcox Company, was as high as from 
3000 Ib. to 3300. A printed sheet of instructions was 
supplied by the makers as to the care of the boiler, one 
paragraph of which specially dealt with the subject of 
cleaning, and was as follows : 

‘* CLEANING.—AIl heating surfaces must be kept clean 
outside and in, or there will be a serious waste of fuel. 
The frequency of the cleanings will depend on the fuel 
and water. As arule, never allow over ;; in. scale or 
soot to collect on surfaces between cleanings. Hand-holes 
should be frequently removed and surfaces examined, 
particularly in case of a new boiler, until proper intervals 
have been established by experience. 

‘The Babcock and Wilcox boiler is provided with 
extra facilities for cleaning, and, with a little care, can 
be kept up to its maximum efficiency where tubular 
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or locomotive boilers would be quickly destroyed. For 
inspection remove the handholes at both ends of the tubes, 
and by holding a lamp at one end and looking in at the 
other, the condition of the surface can be fully seen. Push 
the scraper through the tube to remove sediment, or, if the 
scale is hard, use the chipping scraper made for that pur- 
nose. Water through a hose will facilitate the operation. 
n replacing handhole caps, clean the surfaces without 
scratching or bruising, smear with oil, and screw up tight. 
Examine mud-drum, and remove the sediment there- 
from.” 

The feed supply, which, according to the Commis- 
sioners, was fairly good for the purpose, consisted 
mainly of rain water, collected on the mill roof, 
though this was supplemented when necessary by 
water from a brook. Mr. Atherton, who was formerly 
the engineman, but was now a director of the com- 
pany, stated in evidence that he had frequently ex- 
pressed his disapproval of the manner in which the 
cleaning of the boiler was being carried out, and had en- 
deavoured to obtain a sight of the interior of the boiler 
whilst the caps were removed, but he had not succeeded, 
as they were generally replaced when he went to the mill. 
The tubes, it was further stated, had given considerable 
trouble from time to time, and several of them had failed, 
one as early as May, 1889, although the boiler had only been 
put to work the previous February. New tubes had been 
supplied in place of those which had given way, and it 
was one of these, putin on J “4 last, that had burst, 
and led tothe present inquiry. The boiler was insured in 
the National Boiler Insurance Company for 800/., and that 
company had made frequent recommendations as to the 
importance of cleaning. On one occasion, in October, 1890 
it was pointed out that some of the tubes were laminated 
and fractured, and that in places the incrustation was from 
lin. to 2 in. thick. No special notice seemed to have 
been taken of these reports, and their contents were not 
communicated to the engineman. The chairman of the 
company (Mr. Makinson) informed the Commissioners 
that the directors were aware that the tubes had failed at 
various times, but it had never occurred to them that this 
was due to overheating, and es attributed it to the 
iron being bad. The method of cleaning adopted by the 
engineman was to remove some of the caps every three 
months and clean the tubes in sections; in this way the 
whole of the tubes would be cleaned once in twelve 
months. He only removed the caps at the front end, and 
pushed a wire brush up the tube from the front, bein 
satisfied that it had gone yr ing by “‘ hearing the ro 
bump against the cap at the back end.” He expected 
that the scale thus removed would drop through the back- 
end *‘ headers ” into the mud-drum, and that it could then 
be easily taken away. All the experts who had examined 
the boiler since the explosion, viz., Mr. Hiller, the chief 
engineer of the National Boiler Insurance Company, Mr. 
Bond, his assistant, and Mr. Hewett, one of the inspectors; 
Mr. Wishart, engineer surveyor to the Board of Trade ; 
and Mr. Slack, of the Babcock and Wilcox Company, gave 
evidence to the effect that the explosion was due to over- 
heating owing to the back-end ‘ header” being choked 
by deposit, the circulation in the tube being thereby 
arrested, and overheating of the plate resulting. 

At the close of the examination of witnesses, Ar. Gough 
submitted the following questions for the consideration of 
the Commissioners : : 

1. Whether the Platt-lane Manufacturing Company 
intrusted the management of the boiler to competent 
persons? 

2. Whether the water used for feeding the boiler was 
suitable for the purpose ? R 

3. Whether the Soler was properly and sufficiently 
cleaned from time to time, and was it examined by a com- 
petent person after cleaning ? 

4. Whether on September 18, 1890, and on April 26, 
1892, the attention of the company was particularly 
directed to the necessity for cleaning the tubes; and, if 
80, were proper measures taken by the company to insure 
that they were properly cleaned ? 

5. Were proper measures taken by the company to 
ascertain the cause of the tubes giving way, and as far as 
possible to prevent it? 

6. How frequently were the tubes cleaned in 1892, and 
were {they properly and thoroughly cleaned upon each 
occasion ? 

7. Was the boiler worked at a pressure above that 
allowed by the insurance company’s policy ? 

8. Did the Platt-lane Manufacturing Company take 
proper and sufficient measures to insure that this boiler 
was being worked under safe conditions ? 

9. What was the cause of the explosion and loss of 
life? 

10. Whether blame attaches to the Platt-lane Manufac- 
turing Company, to Mr. Makinson, and to Mr. Charles 
H. Roberts, or either of them ? 

Mr. Howard Smith, in giving judgment, recapitulated 
the facts of the case as elicit ay | the inquiry, and 
stated that the explosion was cause1 by overheating, as 
pointed out by the scientific witnesses who had n 
called. The Court did not consider that Mr. Makinson, 
the chairman of the Platt-lane Company, was personally 
to blame, except that he did not call the attention of the 
engineman to the reports on the boiler which had been 
sent in by the insurance ime et The system adopted 
by the owners of the boiler seemed to have been very lax, 
as practically little notice had been taken of those reports. 
Mr. Atherton, one of the directors, seemed to have shown 
someanxiety on the subject, and wished to replace the boiler 
by one of the ‘‘ Lancashire ” type, but the board appeared 
never to have even tried to ascertain the cause of the 
failures of the tubes which had from time to time occurred. 
Further, no member of the board seemed to have exer- 
cised any supervision of the cleaning, and no one had 
been present when the front caps were off, the matter 





having been left entirely to Charles H. Roberts, the 
engineman, with whom good testimonials had been re- 
ceived. Roberts was seriously to blame. He had disre- 
garded the printed instructions hung in the engine-house, 
as well as the instructions received from the insurance 
company, and the boiler had never been properly prepared 
for inspection. Roberts had himself stated that he did 
not remove the caps at the back end, being satisfied to 
hear the cleaning-rod bump against the back end. In 
the opinion of the Commissioners what he had taken to 
be the back end cap was, in many instances, hard scale, 
and the brush had probably not been through the tubes 
at all. The Court were, therefore, bound to find that he 
had seriously neglected his duty. He had nothing to do 
but to look after the engine and boiler. They could not 
say that he had erred from ignorance, as he had the 
printed instructions, already referred to, to guide him, 
but he had disregarded them. The explosion was due to 
his negligence, for which he had been severely punished 
by the loss of his son. For the negligence of the engine- 
man the Court must find his employers, the Platt-lane 
Manufacturing Company, to blame, but the Commis- 
sioners wished to add that in a case of this kind the com- 
pany should have had skilful advice. 

On this finding of the Court, Mr. Gough asked that the 
Platt-lane Company should be ordered to pay the costs 
of the investigation, which, he stated, amounted to about 

251, 


Ob. 

The Chairman of the company addressed the Commis- 
sioners, and whilst admitting the fairness and justice of 
the judgment, asked for leniency in the matter of costs, 
as the company was not in a flourishing condition finan- 
cially at the present time. 

After deliberation, Mr. Howard Smith ordered the 
Platt-lane Manufacturing Company to pay to the Board 
of Trade the sum of 50/. towards the costs and expenses 
of the investigation. 





The facts above given may be useful to those engaged 
in attending boilers of the Babcock and Wilcox type, and 
act as a warning to them tosee that effective cleaning is 
regularly carried out, The accumulation of scale in any 
boiler leads to waste of fuel, and may tend to induce 
overheating of the plates and consequent injury, but with 
water-tube boilers or any type of boilers involving the 
use of water spaces of small dimensions, it is essential, for 
safe and efficient working, that systematic and thorough 
cleaning should on no account be neglected. 





AMERICAN ELEVATORS.—Buffalo now claims to possess 
the largest grain elevator in the world. Its capacity is 
45,000 bushels per hour. 


American Tartrv Rerorm.—The Tariff Bill as elabo- 
rated by the Democratic majority of the Committee of 
Ways and Means of the House of Representatives has 
been given to the public. Its provisions fulfil every 
expectation of those who predicted that it would be 
a radical measure of reform. In many respects it comes 
as @ surprise even to the Democratic members of Con- 
gress, as it is unprecedented in many of its provisions, 
which include matters se ed which the party has never 
given any definite political utterance. The free list is of a 
scope sufficient to satisfy the most radical advocates of re- 
form, and the Bill is a refutation of the principle of recipro- 
city, which has been the pride of the Republicans and the 
béte noire of the Democrats for a number of years. It is 
decisive and emphatic. Thus the Bill, in addition to the 
reforms which it makes in the tariff, will necessitate 
a readjustment of the treaties with the South American 
countries which enjoy practical or theoretical reciprocity 
with the United States. The bounty on sugar will be 
repealed by easy gradations, and the clause in this regard 
will not reach a conclusive effect until after the end of 
the present century. Confining ourselves in dealin 
with details to the iron and steel schedule, we begin with 
free ore. The discovery of immense deposits of Bessemer 
ores in the lake regions and of foundry ores in Alabama 
have given an impetus in the United States to the 
production of iron and steel, and have brought near 
at hand great progress in the great field of manu- 
factures. The use of steam shovels reduces the cost 
of mining to a point where the wages paid for 
natural labour are irrelevant, Pig iron is reduced from 
6 dols. 72 cents per ton, which is 50 to 90 per cent., to 
a uniform duty of 224 per cent. The rate is somewhat 
higher in proportion than in the rest of the schedule, 
because of the cheap freight rates on foreign pig, this 
being a favourite freight for westward voyages. Steel 
rails are reduced from 75 per cent. to 25 per cent. As 
the pool which kept i hy sO many years in this 
country seems now to disorganised, other produsts 
will soon need protection more against Carnegie at 
Pittsburg and Stirling at Chicago than against foreign 
producers. The residue of the schedule varies from 
25 to 30 per cent. Tinplates are reduced to 40 per 
cent., or a little more than half of the M‘Kinley rate, 
This is a revenue duty, and at the same time is enough 
to permit any existing mills to live and flourish. The 
cheaper ?_—o of pocket cutlery are placed at 35 per 
cent. ; the higher grades at 45; and table cutlery at 
35 per cent. ad valorem. These are very substantial 
reductions from the present rates, which, being specific, 
reach in some grades of pocket cutlery as high as 90 per 
cent.; but with the release of the taxes on raw material, 
especially mother-of-pearl and ivory for handles, seem 
ample. Both copper ores and pig copper are made free, 
the States being large exporters of the latter, and the 
duty serving only to enable the producer to sell at higher 

rices to home customers than to foreigners. Nickel is 
ree. Lead ore has the small duty of 15 per cent. Pig 
lead is 1 cent per lb., while silver lead ores are restored 
to the free list. 





LAUNCHES AND TRIAL TRIPS. 

Some important trials with Martin’s induced draught 
have just been completed on board the gun-vesse! Gossa- 
mer at Chatham Dockyard. The experiments have 
proved so successful that the principle will be applied to 
many other vessels in the Navy, and also to some about 
to be built. In former trials much difficulty was expe- 
rienced owing to the smallness of the tubes, but this has 
now been overcome. 





The new twin-screw steamer Gothic, which Messrs. 
Harland and Wolff, of Belfast, have built for the White 
Star Line of steamships, is now completed, and has 
arrived in the Thames. She is the largest steamer and the 
largest carrier in the Australasian trade. She is 490 ft. 
long between perpendiculars, 53 ft. in breadth, and 33 ft. 
depth of hold, while she has a gross tonnage of 7720. The 
Gothic has been specially designed for the New Zealand 
service, and will be despatched from London by the Shaw, 
Savill, and Albion Company on her first voyage on the 
28th inst. Accommodation is provided for 104 saloon 
passengers amidships. In the quarterdeck aft there is 
accommodation for 114 steerage passengers. The Gothic 
has an insulated capacity in the refrigerated chambers for 
stowing 75,000 carcases of sheep. Provision is also made 
for the conveyance of et pre, the export of which 
is anew development of New Zealand enterprise. On 
Saturday, the 16th inst., the vessel will be on view in 
the Thames for the benefit of the Seamen’s Hospital 
Society’s dispensaries, and especially the branch hospital 
at the en Albert Dock. The Gothic is the largest 
vessel, with the exception of the Great Eastern, that 
has entered the Port of London. 


The St. George, the last of the first-class protected 
cruisers laid down in accordance with the Naval Defence 
Act, has been delivered at Portsmouth for her steam 
trials by Earle’s Shipbuilding and Engineering Company, 

ull, 





The new second-class cruiser Forte was successfully 
launched on Saturday, the 9th inst., from Chatham 
Dockyard. The Forte is an improved cruiser of the 
Apollo class, ordered under the Naval Defence Act of 
1889 ; her first keel-plate was laid September 2, 1891. 
Her principal dimensions are: Length, 320ft. ; breadth, 
extreme, 49 ft. 6 in. ; and her displacement, at a mean 
draught of 19 ft., is 4385 tons. She will be fitted with 
a pair of three-cylinder triple-expansion twin -screw 
engines, constructed at Chatham Dockyard. These are 
calculated to develop 9,000 indicated horse-power under 
forced draught, and to give the ship a speed of 194 
knots. The armament of the Forte will comprise two 
6-in., eight 4.7-in., and eight 6-pounder quick-firing guns, 
seven .45-in. machine (Maxim) guns, and one 3-pounder and 
one 9-pounder rifled muzzle-loading guns. In addition to 
this gun armament the vessel is fitted with two 14-in. 
fixed torpedo tubes—one forward and one aft—and 
two swivelling ones of the same size on the broadsides. 
The ship has a steel protective deck throughout her 
length, and an armoured breastwork 5 in. thick for the 
protection of her machinery. Her complement of officers 
and men will be 300, and - cost, exclusive of engines, 
will be 131,0002. The machinery of the Forte, which is 
already completed, will be put on board as soon as she is 
brought into the steam basin at the dockyard. 





Messrs. Ramage and Ferguson, Limited, launched on 
the 9th inst. the first of the two steamers they are building 
for Messrs. J. T.Salvesen and Co., Grangemouth. They 
carry over 1300 tons deadweight, and are expected to 
steam 9 knots loaded. The steamer was named Vala. 





On Thursday, the 7th inst., Messrs. Furness, Withy, and 
Co., Limited, Hartlepool, launched a steel screw steamer 
named Twilight, built’ for Messrs. John Wood and Co., 
West econ op She will be fitted with triple-expan- 
sion engines by the Central Marine Engine Works, West 
Hartlepool. 





The new first-class cruiser Theseus went out one day 
last week from Chatham to run her natural draught steam 
trials; but the trial had to be stopped, owing to the 
after boilers priming, due to impurities in the feed. 
The necessary work will be taken in hand at Chatham 
Dockyard, and the ship prepared for another trial. 
The gun trials of the Theseus have been deferred until 
the completion of her machinery trials. 


The Tyne Iron Shipbuilding Company, Limited, 
Willington Quay, on the Tyne, launched on the 9th inst. 
a large tank oil steamer named Duffield, which has been 
built to the order of the Northern Petroleum Tank 
Steamship Company, Limited (Messrs. Hunting and 
Son, of Newcastle-on-Tyne, managers). The vessel is 
of the following dimensions, viz. : Length, 351 ft.; breadth, 
44 ft. ; depth, 30 ft. 2in. The machinery, which is to be 
supplied by the Wallsend Slipway and Engineering Com- 

ny, Limited, will have cylinders 254 in., 41 in., and 

8 in, diameter by 48 in. stroke, with three large single- 
ended boilers. 





Etiiotr’s SMOKE ANNIHILATOR AT THE Mint, Bir- 
MINGHAM.—Mr. Samuel Elliott, the inventor of the 
annihilator illustrated and described in our issue last 
week (page 708 ante), writes to state that the annihilator 
deals with the smoke from six boilers and seven mufile 
furnaces, not four boilers and six mufflers as we stated in 
the article, and that the installation is driven by two 
small engines with 12 in. cylinders, and not by a 40 horse- 
power engine. 
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‘EN a ae PATENT 


Compitep By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not iliustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Ofice 

ale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the pt of a /p 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 

‘ive notice at the Patent Ofice of opposition to the grant of a 

Patent on any of the grounds mentioned in the Act. 


GUNS, &c. 


21,029. G. Hookham, Birmingham. Cartridge 
Cases. (8 Figs.) November 19, 1892.—This invention relates to 
metallic cartridge cases in which a paper lining is adopted to 
reduce the powder chamber and to protect the powder from con- 
tact with metal. A strip of paper is coiled to a diameter less 
than that of the neck, and the coil is slipped into the interior of 
the case through the necked part. The coil is then expanded in 
position withia the powder chamber. (Accepted November 1, 


22 





1893). 
22,585. A. J. Boult, London. (U. Marga, Brussels, 
Belyium.) Cartridge Extractors for Breechloading 


Firearms. [11 Figs.) December 8, 1892.—This invention 
relates to rigid cartridge extractors for breechloading firearms, 
which comprises a large-sized hook on the ring B. In order to insure 
the hook catching the cartridge before itis jammed in the barrel,’a 
small pluoger p is provided, thus effectually securing the engage- 
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ment of the hook with the rim of the cartridge case and with a 
small spring holding the case in position until it comes in contact 
with the cartridge extractor E!, which is bracket-shaped, sliding 
reely between the ring B and the bolt, and so contrived that it 
does not transmit to the bolt the shock caused by its backward 


motion. (Accepted November 1, 1893). 
MACHINE TOOLS, SHAFTING, &c. 
6498. R. Lang, Johnstone, Glasgow. Holding 


Twist Drills. [3 Figs.) March 28, 1893.—The object of this 
invention is to hold round tools, such as twist drills, sufficiently 
rigid to enable them to be sharpened on the cutting lips. The 
centre at the shank end of the twist drill A is placed in a corre- 
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sponding centre C on the apparatus prepared to receive it, the 
other end of the tool being placed in a V-slot cut out of a thin 
plate D of steel, and so arranged that it can be held by the hand 
sufficiently rigid while being passed across an emery wheel to 
sharpen the cutting lips. (Accepted November 1, 1893). 


RAILWAY APPLIANCES, 


22,267. H. S. Maxim, Bexley, aud L. Silverman, 
Crayford, Kent. Wheels. (2 Fis.) December 6, 1892,— 
This invention relates to wheels of tram and railway vehicles, &e., 
and consists of a hub having a corrugated outer periphery and a 
tyre with a corrugated inner periphery, the projections of the 
latter fitting into the grooves of the former. A filling of resilient 
material, such as elastic, is placed in the space between the 








peripheries, and guides are attached to the tyre, between which 
the hub is adapted to move. The bolts I are connected with the 
tyre and passed through holes C2 in the hub. The filling F is 
formed with holes F!, and straight or inclined sides. The central 





parts of the s‘uds I are made larger than the ends, to serve as 
distance pieces, against which the inner faces of the plates G are 
firmly held by nuts J screwed upon the ends of the studs, which 
are slightly riveted over them. (Accepted November 1, 1893). 


15,150. C. B. Macneal, Philadelphia, Penn., U.S.A. 
Metallic Railway Ties. [6 Figs.) August 8, 1893.—This 
invention relates to metallic railway ties. The offset Al at each 
end of the crosspiece is adapted to engage the inner flange of 
the track rail X. The end pieces B are provided with inverted 
T-shaped slots B®. The ribbed overhanging brace Bl upon the 
upper surface of the end piece B engages the outer flange of the 
track rails X. B® is the inverted T-shaped slot of the end piece 





B, The track rails X rest on the flat upper surface of the end 
pieces B. A securing key D fits into a hole D! at the end of the 
crosspiece. When the parts are put together the track rail X 
is clamped between the ribbed brace B! of the end piece on its 
outer side, and the offset A' of the crosspiece on its inner side, 
the parts B' and Al fitting snugly over the outer and inner 
flanges of the rail respectively. (Accepted November 1, 1893). 


24,163. J. H. F. Roussel, Paris. Engines. [3 Figs.) 
December 31, 1892.—-This invention relates to means for applying 
a locomotive engine to operate as a stationary one. The friction 
discs @ are in two pairs, each keyed on a shaft, and so mounted 
that the treads of the rails c are tangential to the highest point of 
their peripheries, the rails being interrupted to give passage to 
the friction wheels so as to admit of the two pairs of driving 
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wheels with which the engine is provided, resting directly on them, 
the rai's being also continued sufficiently close up to and between 
the two pairs of discs to permit the engine to be run on and off. 
Each shaft has keyed upon it a toothed wheel /, these wheels bein 

in gear with a wheel g on a countershaft h, common to both, an 

which is in turn geared by a pinion with the ring of teeth i on 
the barrel of the winding engine. When secured, the engine is 
incapable of moving either backward or forward, and the rotation 





of its driving wheels is transmitted by frictional contact to the 
wheels a, upon which they bear with the whole weight of the 
locomotive, the motion being transmitted through gearing to the 
winding drum. (Accepted November 1, 1893). 


5020. S. Hamer, Swinton, and J. Wilkinson, Irlams- 

’-th’-Height, Lancs. Coupling and Uncoupling 
Railway Wagons. [10 Figs.) March 8, 1893.—This inven- 
tion has for its object to enable railway wagons to be coupled or 
uncoupled without going in between them. To uncouple the 
wagon, the “jib” is brought forward against the back of the 
curved plate d hanging from the centre link and pushes the latter 
forward3, so as to raise its front edge agains’ the unders‘de of the 
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free link, which it raises against the stops on the centre link, The 
whole can then be lifted free of the draw-hook b, and brought 
back from it, by pulling back the chain f and shackle e connected 
to the back end of the centre link. To couple the wagon the 
‘“*jib” is brought forward to raise the free link, and if the corre- 
sponding draw-hook is sufficiently far away, the link is carried 
forward and lifted by the universal action of the hand lever over 
the hook and then lowered on it. (Accepted November 1, 1893). 


STEAM ENGINES AND BOILERS. 


7360. G. W. Linford, London. Valves for Con- 
trolling the Supply of Steam to Steam Engines. 
(3 Fi,s.] April 11, 1893.—This invention has reference to valves 
used on steam generators for controlling the supply of steam to 
the engine, and has for its object to provide one which will act 
as a governor, and as an automatic stop-valve in case of any 
breakage or failure of the steam supply. The valve a is disposed 
on the steam pipe of the engine, and so adapted that the pressure 
of the steam from the steam generator tends to operate the valve 








4 


and close the steam passage. A spring acts on the valve in an 
opposite direction to that of the steam from the generator, and 
tends to operate the valve and open the steam passage. When 
normal conditions prevail, the valve @ is operated and the steam 
— kept open by the spring, but when these conditions are 

roken, and an abnormal volume of steam flows past the valve, 
the spring is unable to resist the pressure, and the valve is caused to 
shut off the flow of steam against the pressure of the spring. (Ac- 
cepted November 1, 1893). 


MISvm. LANEOUS, 


164. J. Morison, Dalkeith, Midlothian, and A. 
Kesson, D, Campbell, and 8S. Potts, Hamilton, 
Lanarks, N.B. Washing and Separating Coal, &c. 
{1 Fig.) January 4, 1893.—This invention relates to washing or 
separating coal, The coal is fed into a tank containing a 
quantity of water, and as it sinks, is acted upon by a horizontal 
motion of the water, which produces a separation between the 
materials according to their specific gravities, so that divergent 
descending streams of the materials are formed. The lower part 
of the tank is divided into compartments by plates capable of 
adjustment, so as to be exactly between the descending streams. 
The materials are taken out of the tank by separate endless 
bucket elevators. The motion of the water is produced by a 
—— piston working in a vessel which is made with a 
vertical perforated plate. The material is fed in so as to sink in 
front of the perforated plate, and so as to be acted on by the 
31808) produced in the water by the piston. (Accepted November 

. 


24,050. J.C. Stewart, Edinburgh. Cleaning Seeds. 
{1 ig.] December 30, 1892.—The object of this invention is to 
provide an apparatus for husking seeds. Ina framing is arranged 
a drum having its shaft horizontal and being covered with wire 
card. On the descending side of the drum is arranged a concave 
board, the surface of which is covered with wire card. The con- 
cave board is adjustable so that it can be set in proximity to 
the drum, and a reciprocating motion is imparted to it by an 
adjustable rotating crank. The seeds are fed from a hopper above 
the drum, so as to enter between it and the reciprocating board, 
and on passing below the latter, are subjected to an air current 
from a blowing fan. The materials pass on toa jigging screen, 
and what passes through descends on to a lower sieve, the seeds 
passing through the latter being received in a box, and the 
cock’s-foot being delivered over the lower end of the screen. 
(Accepted November 8, 1893). 
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22,185. A, Govan, Glasgow. Looms, [12 Figs.] Decem- 
ber 3, 1892.—This invention consists of a method of instan- 
taneously stopping the pattern barrel mechanism by the action 
of the weft fork when the weft thread breaks or runs out, and 
before the stoppage of the loom, so as prevent the necessity of the 
pattern barrel being turned back. When the weft thread breaks, 
the driving surface of the cam on the wiper shaft is accelerated, 
so that the barrel will not begin to move until the mechanism has 
acted, the latter acting when the weft breaks or runs out, and 
preventing the barrel from turning the tooth which the weaver 
requires to turn back. The cam which operates the pattern 
barrel is mounted loose on its shaft, and a movable clutch is pro- 
vided, which is shifted out of gear by the weft fork when the 
thread breaks. On the lower end of each of the pattern pendant 
levers a loose pawl lever is fit with a weighted and dis- 
engaging tail which falls into gear with the cross-tail hanging 
levers. Means are provided for turning the Dobbie pattern barrel 
back the card for the two shots it has run without weft. (Accepted 
November 8, 1893.) 


22,176. J. Mactear, London. Raising Liquids. 
(5 Figs.] December 3, 1892.—This invention relates to apparatus 
for raising liquids, Air in minute bubbles is injected into the 
lower part of a column of liquid, which, at its lower part, is in 
communication with the supply to be raised, so as to cause the 
gravity of the column of liquid to be lessened relatively to that 
of an equal column of the supply, the surplus gravity of the latter 
being thus rendered instrumental in raising the column of com- 
mingled liquid and air in a continuous stream to the desired 
level. A delivery pipe is arranged within the well, descending to 
the necessary depth below the surface of the water. At its lower 
end the pipe is fitted with an inlet adapted to ically direct 
the supply to within the delivery pipe, the inlet being in communi- 
cation with a compressed air reservoir, which is kept charged by 
a connected air compressor. (Accepted November 8, 1893). 


22,409, J. E. Carter and 8. A. Wright, Halifax. 
Turning Nuts. (2 Figs.) December 7, 1892.—This invention 
relates to apparatus for turning nuts. The lathe is set in motion, 
a nut placed upon the mandril 6, and the tools 27, 28 on the 
compound slide-rest 26 are brought up to and turn the face of the 
nut 8, and at the same time chamfer it; a grooved cam 23 on the 
upper side of a wormwheel 22 operating the slide rest, the 
chamfering tool being caused to remain stationary for a short 
time to put a better finish on the nut. As soon as the nut is 
turned, the cam withdraws the slide rest, another cam 36, on the 
under side of the wormwheel 22, being so timed as to operate a 
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rod 37, and, by a lever 38, connecting rod 39, lever 40, the sneck 
15 in the lever 14 within the groove of the clutch boss 10 engages 
with a sneck 16, thereby stopping the rotation of the mandril 6 
at the same time drawing the nut against the serrated face of the 
bush 5, the latter causing the nut to rotate, and thus unscrewing 
it from the mandril. As soon as the cam has done its work, the 
clutch boss 10 is drawn against the spindle end and the unscrewed 
part of the mandril is caused to project through the bush in the 
spindle nose. As the slide rest recedes, the nut 34 is brought 
against the screwed end of the mandril, and is thereby screwed 
on. (Accepted November 1, 1893). 


19.388. H. Simon, Manchester. Cleaning Wheat. 
{4 Figs.| October 28, 1892.—This invention relates to a method 
of clearing the air from dust so as to render it available for con- 
tinuously repeated use in cleaning the grain. A one-sided fan is 
arranged to draw air in at a central aperture and to blow it out 
hy @ narrow passage at the circumference. This passage leads to 
an annular pocket, formed in the casing of the fan, through 
which the air is carried in a direction first forwards and then 
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backwards, fivally issuing into a channel by which it is led to be 
passed to the grain-clearing apparatus and back to the central 
aperture of the fan. In order that the air thus circulated 
may be cleared from a large portion of its dust, a narrow pas- 
sage is provided around the annular pocket of the fan case, 
an opening ny | from the pocket into this passage, which is 
led to a small dust-collector K. As the air and dust whirl 
rapidly round in the pocket, the dust, owing to its superior 


specific gravity, is caused by centrifugal force to rise into the 
narrow passage, accompanied with a little of the air, the rest of the 
air, which returns to act on the grain, being thus freed from the 
principal part of its dust. (Accepted November 1, 1893). 


22,822. T. and G. M. Parkinson, Doncaster, Yorks. 
Dust-Collect: Apparatus. December 12, 1892.— 
This invention relates to apparatus for removing dust and 
fine particles from air. The surfaces of the plates against which 
the air impinges are roughened by being coated with an adhesive 
such as varnish, and Calais sand or powdered glass is sprinkled 
upon it. (Accepted November 15, 1893). 


439. J. Dewar, Cambridge. Producing Vacuum, 
January 9, 1893.—The object of this invention is to obtain 
a high vacuum in a closed vessel. The vessel to be ex- 
hausted is filled with a condensable vapour, so as to entirely 
exctude atmospheric air. A part of the vessel which can be her- 
metically sealed off from the main body is then subjected to a 
lower degree of temperature than the main vessel, so that the 
vapour contained in the latter descends into the subsidiary vessel 
and becomes condensed. The subsidiary vessel is then separated 
by being hermetically sealed off. (Accepted November 15, 1893). 

20,184. H. Forman, Chellaston, Derby. Ploughs. 
{4 Figs.) November 9, 1892.—The object of this invention is to 
provide a fork plough by which weeds are turned over and caused 
to lie on the surface of the ground. Prongs D are arranged, 





having a number of points F, ranging diagonally with the slipe of 
the plough, these points following each other in echelon, and the 
prongs being arranged so as to turn over and thoroughly break 
up and pulverise the soil. (Accepted November 1, 1893). 


21,178. B, Banks, Leeds, Yorks. Hoists. [3 iy.) 
November 22, 1892.—-The object of this invention is to provide a 
hoist to work vertically or horizontally. The lifting pulley 
is constructed with a flat or grooved rim with its axle project- 
ing a sufficient length for two small pulleys E to be fitted on it. 
On these pulleys are fixed straps F wrapped on alternate ways, 
so that the unfolding of either is winding the other. On each of 











these straps a further cord is attached, which extends to the depth 
the hoist has to work. Around the lifting pulley is an endless 
band a, to which are fixed the cages. By pulling the cord attached 
to the strap on the small drums, the larger wheel is caused to 
work the lifting cord more rapidly in proportion to the size of the 
two pulleys, and at the same time wind on the other cord for the 
return journey. (Accepted November 1, 1893.) 

21,427. H. Simpson, Liverpool. Arresting the 
Motion of Navigable Vessels, [12 Figs.] November 24, 
1892.—This invention has reference to apparatus for suddenly 
causing a large increase in the resistance to the motion of 








Fig.!. 








navigable vessels, in order to arrest their motion. Two shafts 
3, 3! are mounted vertically in bearings near the bow of the 





vessel, the spindles being placed symmetrically one on each side 
of the central line of the vessel and geared together by spurwheels, 





so that if rotation be imparted to either spindle, the other rotates 
simultaneously to an equal amount in the reverse direction. To 
each spindle a large vane 2, 2', respectively, is attached, which 
lies normally in an approximately fore-and-aft direction. Tostop 
the motion of the vessel, the spindles are operated so as to swing 
the arresters 2, 21 until they stand athwartship. The arresters 
on one spindle are arranged alternately with those on the other, 
and the spindles are placed sufficiently far forward to bring the 
leading edges of the arresters close up behind the stem of the 
vessel, a strong bulkhead being built across the latter imme- 
diately aft of the apparatus. (Accepted November 1, 1893). 


23,901.. Sir E. Green, Bart., Wakefield, Yorks. 
Economisers. [3 Figs.) December 27, 1892.—This invention 
relates to mitre gear wheels of fuel economiser reversing mecha- 
nism, and consists in the employment of shrouded bevel wheels 
to obviate both the jingling and shock noises. The mitre wheels, 
which have hitherto been open-bvack rimmed wheels, are formed 











with close-back rims. The shrouded wheels A, B are alternately 
made fast and loose on the shaft C for the reversing motion of the 
lever D, which, when moved over by the arm E, carries the clutch 
lever F with it. The clutches G on the sleeve F engage alter- 
nately in pockets in the bosses H of the shrouded wheels, this 
engagement, for the time being, making that wheel the fast one. 
(Accepted November 1, 1893), 


23,703. W. R. Green, London. Lifts. [1 Fig.) De- 
cember 23, 1892.—This invention relates to hydraulic lifts in 
which the cage is raised by chains receiving motion from the lifting 
ram. The cylinders A, Al are secured by their feet a to a wall, 
and are fitted with rams B, Bl, B?, working downwards through 
glands, and attached to a lower crosshead to all. 
Side rods D connect this lower crosshead C with an upper one E, 
carrying two multiplying sheaves F, F!. The ropes start from 
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a fixed point, pass under the sheave F, over a conveyance 
sheave H rotating on a stationary axis under the sheave Fi, and 
then away over the overhead sheave I to the lift cage J. The 
side rods D, which serve as guides, are each in two lengths, joined 
up by coupling nuts d, which are arranged to come in contact 
with lugs on the upper and lower cylinder feet a, so as to form 
a for limiting the travel of the ram. (Accepted November 1, 


UNITED STATES PATENTS AND PATENT PRAOTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





CaTALOGUES.—America has long been famous for big 
things, and in the matter of catalogues Messrs. Manning, 
Maxwell, and Moore, of 112 and 113, Liberty-street, New 
York, seem to have broken the record with their new 
illustrated = of railway and machinists’ tools and 
supplies. This catalogue contains upwards of 1000 pages, 
of about the same size as that of ENGINEERING, and is 
stoutly bound in cloth boards. The illustrations are 
numerous and well executed, and a copious index facili- 
tates reference to any desired item. Prices are also 
appended in most cases. It is impossible to give an 
adequate idea of the contents of the volume, but nearly 
every type of machine tool or railway appliance will be 
found illustrated and described in it.—Mr. J. H. Sankey, 
of Ironbridge and Kssex Wharves, Canning Town, E., 
has sent us a copy of his handy little catalogue of 
sanitary stoneware, firebricks, glazed tiles, and other pro- 
ducts of the Potteries, but prices are appended only in a 
few cases.—Messrs, Adams and Co., of Little Queen- 
street, Westminster, have also sent us a copy of their 
catalogue of sanitary Senenee. amongst which we note 
a large selection of flushing tanks. The catalogue is well 
illustrated, and the prices of nearly all manufactures given. 
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A NEW PERU. 
(From A CoRRESPONDENT.) 


THE gigantic scheme of railway communication 
between the United States and the most southerly 
Republic of South America has been, for some 
years, occupying the attention of American capi- 
talists, who believe that the full letter of the Monroe 
doctrine can only be put into practice by binding 
together the psoples of both continents with rails 
of steel over which the ‘‘iron horse” may run for 
the benefit of all. Already very large sums of 
money have been expended in reconnaissance, and 
a vast amount of information has been obtained re- 
garding territory much of which was never before 
visited by the foreigner. 

The reports of the engineers who visited the 
different sections of the proposed railway do not con- 
tain, in any instance, an expression of the imprac- 
ticability, not to say impossibility, of the scheme, 
although at many points it has been found that the 
construction will be a hard nut to crack, and, conse- 
quently, the shareholders will require pockets of 
fathomless depth in order to meet the enormous 
cost. But even supposing that the railway should 
be built, what would be the gain? It will 





on business on the basis of the white metal. . When 
the news of the action of the Indian Government 
arrived by cable, she suffered a great shock, but the 
wise counsel of her Ministers was followed, and the 
recovery in values was almost as rapid as the decline, 
although the former standard was not, nor will it 
be, reached. Peru has much to sell, and therefore, 
if any scheme is put in operation whereby contracts 
can be made for gold or for silver, she will be able 
to hold her own just as well as her neighbours. 

The enormous territory that extends from the 
latitude of Lima to the frontier of Ecuador and 
Nueva Granada, and from the western Cordilleras 
to the Brazilian boundary line, is still practically 
unknown, and for the sole reason that it is almost 
as inaccessible as the African lake regions, owing to 
the absence of roads. Of this territory more will 
be said later on, as the first object of this article is 
to deal with a district but a short distance from the 
Pacific coast. 

One of the greatest drawbacks to the northern 
coast of Peru is the absence of an adequate supply 
of water. Throughout the territory lying between 
the eighth parallei of south latitude and the Gulf 
of Guayaquil, and as far back as the foot-hills of 





While this state of affairs exists in the valleys 
proper, the uplands remain at all times a barren 
waste of sand, because the water obtained during 
the rainy season quickly percolates through the 
loose soil, and the fine sand is soon drifted about 
by the winds in much the same manner as the dry 
snow in the north-west of Canada. This sand is a 
source of great inconvenience and trouble to the 
inhabitants of the tablazo immediately bordering 
the rivers. You may build a house in an appa- 
rently good location, but after a few months you 
will hardly be able to distinguish your residence 
from any of the adjacent sandhills. The fact that 
you have erected a barrier to the free course of the 
wind will result in the sand being accumulated at 
your door so fast that unless you prepare to remove 
your goods and chattels to other parts promptly, 
you will wake up some morning only to find that 
you are living in a cellar, the ground having attained 
an altitude considerably higher than that of your 
ridge pole. In the town of Arenal may be seen to- 
day a church not only completely enveloped in sand, 
but also filled with it up to the rafters, and in the 
vicinity are many houses that had to be abandoned 
owing to the encroachment of the sand. The same 

can be said of many other places in this 

















form a Brobdingnagian _** switchback ” department. 
system along which the alternating eleva- Wy gf” ~.MAP_OF THE DEPARTM OF PIURA. Thus the inhabitants have to combat the 
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and some lines of cotton fabrics, they do 
not even hold their own with England, 
France, and Germany. The two latter countries 
are well represented in fancy lines which are 
ever in demand. The American carrying trade 
would need a second Diogenes to discover it, for, as 
a matter of fact, a ship flying the stars and stripes 
is an object of curiosity. 

Of course there is plenty of enthusiasm regard- 
ing the project on the part of the different republics, 
but when it comes to a question of joining in the 
financial part of the pregramme, the enthusiasm 
will assume a milder form. What the Republics 
of South America want are railways that run 
between points within their own territory, and 
not lines from Chicago to the Antarctic Ocean, 
with flag stations at almost inaccessible points 
in the Andes. The lines required are those 
that will tap the rich districts of the interior, such 
as lie in the valleys between the three ranges of 
the Cordilleras, and enable the products of such 
territories to be conveyed to either coast as the 
necessities of commerce may dictate. The Argen- 
tine Republic and Chili are engaged in such a 
scheme, and, if the money is forthcoming, the 
Transandine railway will ina few years become a 
powerful rival of the line at Panama. Of the 
latter it may be said that the sooner there is an 
international arrangement for its operation, the 
sooner it will succeed in what it has done much 
towards—killing the trade of western South 
America. 

But while Chili and the Argentine are engaged 
in joining hands over the Andes, or at least through 
them, for many tunnels will be required, their 
neighbour Peru is busy scheming out internal im- 
provements, which, if carried out, will raise her 
from the dust of the late unfortunate war, and place 
her once more in the van of South American Re- 
publics. Like most of her neighbours, her finances 
are not robust, but it is to her credit that she is 
striving to recoup her losses through peaceful 
channels, and, if she is not disturbed by any 
internecine struggles, she will gradually develop 
her power as a member of the commercial and poll- 
tical world. The crisis brought on by the silver 
question has affected her considerably, but not more 





so than any of the other countries that have carried 





the Cordilleras, the seasons are marked by a total 
absence of rain during periods varying between 
five and seven years. When the period of rain 
sets in, however, it makes up for lost time, and 
the quebradas, that for six years have been nothing 
but valleys of burning sand, become in the space of 
a few days the channels of fearful torrents, that 
carry great masses of rock along as if they were 
pieces of driftwood. In a journey alorg the coast 
some startling effects of the power of the water are 
to be seen. At the mouths of the quebradas, 
rocks weighing many tons are piled up in a great 
barrier, and are cemented together by the clay and 
sand that have been deposited in the interstices by 
the receding water. To move such masses would 
require months of labour, yet when the rain com- 
mences in the Cordilleras the wall of rocks is swept 
into the sea asif it was built of cane and mud. 
The writer has seen in the vicinity of Cabo Blanco 
(Department of Piura) rocks, which would weigh 
at least 30 tons, buried in the sand of the beach, 
and on going up the quebrada discovered that they 
had been brought down as much as two leagues by 
the water, as the same formation was not met with 
within that distance. Nothing can be done to remedy 
the destructive influence of the water from the cerros 
without great expense, but, as the tablazo or table- 
land is high, it is possible to store sufficient water 
in the interior of the province for use during the 
dry period. This remark refers to the lands lying 
between the Chira and Tumbez Rivers, which dis- 
trict has but a very small populatiori, and that dis- 
tributed according to the positions of small streams 
that flow toward the sea, the greater portion of the 
territory being a desert. 

In the valleys of the Chira and Piura Rivers there 
is the same uncertainty as regards water. During 
the rainy season the rivers overflow their banks, 
and sweep everything that is movable into the 
Pacific. When the dry season sets in, the people 
hasten to plant cotton, corn, yucas, camotes, and, 
in fact, all sorts of vegetables, on the ground from 
which the water recedes, and for two years they 
harvest from two to four crops per year, after 
which the land becomes so parched that nothing 
will grow on it. 


land is so light and friable that it would be 
worse than useless to cut channels to lead 
the river water direct to the interior portions 
of the ground. Ifa channel of, say, 2 ft. be 
cut, the action of the water soon wears away the 
soil, and the property becomes either an island, 
because of the river dividing itself, or it is trans- 
ferred to the opposite bank by the stream deserting 
the old bed for the new. There is a striking 
instance of this near Sullana, where the cotton 
chacra is now in the centre of the river. Again, it 
will be a very difficult mattc«r to take, as it is pro- 
posed by some, the water from the river imme- 
diately north of Sullana, and lead it down by canal 
along the base of the tablazo, because the owners of 
the property along the river between the canal 
inlet and the point where the water returns to the 
river, strongly object to have their lands deprived 
of the water that passes at present. Pumping by 
steam power has been tried, and was found to be 
too costly, but a system of waterwheel is to be 
introduced, and this, in places where there is 
sufficient current, will do a great deal to irrigate 
individual haciendas at small cost. 

The map, Fig. 1, on this page, will indicate the 
peculiar position of the watershed and its outlets. 
From the mouth, which forms an extended delta, to 
Arenal, the River Chira normally flows between two 
low banks, and has an average width of about 250 
yards. At Arenal the land rises abruptly on the 
southern and eastern bank, while on the northern 
and western the change of level is very slight, except 
where spurs of the elevated range jut out to the 
water’s edge. During the greater portion of the 
dry season the stream is divided up by countless 
sandbanks, some of which extend for upwards of a 
mile, but occasionally—that is, when there are mists 
in the mountains which form the watershed of the 
river—the volume of water increases sufliciently to 
cover these shoals, and the river then assumes an 
imposing aspect, although there is really not 
sufficient water in which a hen, suffering from acute 
suicidal mania, could accomplish self-destruction. 

Farther up, the river flows through a definite 
charinel even when the water is very low, and in 
some places a depth of four to seven feet can always 
be found. As will be seen by the chart, the river 
is fed by three distinct streams —the Macara, Quiros, 
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OBSERVATION 


THE PULLMAN 
(For Description, see Page 755.) 
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streets and sold at 20 cents per cargo (two barrels, 
holding 9 gallons each). Should there ever be a 
breakdown on the line, a water famine in the port is 
certain, as the supply by donkeys would not be 
sufficient, a journey of 34 miles for every 20 
gallons being necessary. A commendable effort 
is being made by the United States Consular Agent, 
Mr. J. F. Hopkins, to sink a well for water within 
the limits of the town, and, if he succeeds in obtain- 
ing a sufficient supply, he will not only secure for 
himself a handsome return, but will be the means 
of attracting to the port of Payta the numerous 
whaling vessels that now go for their fresh-water 
supply to Eten and Pacasmayo. However, if the 
irrigation question is solved, that of supplying not 
only Payta, but Piura, which depends during the 
dry season upon wells only, and the other towns of 
the province, will not be a difficult one. 

If the Chira River system requires regulation, 
that of the Piura needs complete reconstruction, as 
the full effects of the prolonged drought are felt in 
that valley. The map shows how the watershed 
supplying the Piura River is confined to the south- 





western slopes of the Altos de Frias, which face an 
extensive sand desert. There are many tributaries 
to the north and east of the river, but none to the 
south and west, the Sechura desert, extending as 
far as the Pacific, being devoid of all vegetable life. 
The Sechura Indians live mainly on the coast, and 
follow the calling of fishermen. Their means of 
existence depend on their harvests at sea, as they 
barter their fish at Payta, Piura, and other points, 
for the necessary vegetable food. At Catacaos, where 
there are other tribes, the hatmaking industry is the 
mainstay of the population. There, what are known 
in England as ‘‘Panama hats,” are manufactured 
in large quantities, and some of them are of very 
fine quality, selling for as much as 150 solas—after 
they have left the possession of the makers. 
Sunday is their day of sale, and it is a wonderful 
sight in the Plaza on that day. The mode of 
selling is very odd. An Indian will walk up to one 
of the buyers, who usually sit on the footpath out- 
side their doors, and thrust a hat into his hands. 
He does not open his lips ; in fact, not a muscle of 
his face moves, and one could be pardoned for 
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imagining him an escaped effigy from Madame 
Tussaud’s. The buyer turns the hat over, examines 
it carefully, and names a price without even look- 
ing at the vendor, who remains perfectly silent and 
motionless. If the price is not satisfactory, he 
increases it a little; still no answer. Then the 
price is gradually raised, and when the required 
figure is reached a ‘‘Si” is grunted out by the 
seller. The hat is then tossed into the house, and 
the money paid, without another word being 
spoken. If the purchaser does not rise to the 
amount wanted by the seller, the hat is thrust back 
at the Indian, who moves off as before—silent. 
One buyer after another is visited in like manner 
until all the hats are sold, and then a large pro- 
portion of the money goes to the supplier of the 
grass, who gives credit, and the rest is divided up 
between solid food and chicha. 

The only means of improving the Piura River 
system is by curtailing the flow near Yapatera, and 
forming reservoirs with proper storm overflows. 
A good fall could thus be obtained for distribution, 
but the cost would be more than the landowners 
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STEAM BOILER EXPERIMENTS. 


ReEsvutts oF Experiment No. XVIII. 


PARTICULARS AND DIMENSIONS OF BOILER. PRINCIPAL OBSERVATIONS—continued. 


Date of Trial: Coal and Ashes—continued. 
June 15, 1888, 


Total weight of pure and dry coal used per hour ... 2 sab 104 Ib, 
Ratio of total pure and dry coal to ceal including ash, &c. .... 0.912 


Place: Total coal used, including ash and clinker, per hour es 114 lb. | 
Royal Arsenal, Woolwich. »» Weight of ash and clinker oe ees A 26 1b. ash, 151b, clinker 
Type of Boilor: Temperature of Gases : 


Portable boiler, locomotive. Temperature of furnace gases at base of chimney... 575 deg. Fahr. 


Rise in temperature of gases from temperature of air on day, about 515 * 


Foto r bei ha west i Sheesh teach 9 ee rt eo anhiienintysBie o 


Heating Surface: 


Heati f: f boil: e Draught: 
i a -- 285 square feet. Chimney draught... Se Ae us eis a wae < 0.25 in. 
Firegrate: 
i Dimensions of firegrate ... 3 ft. Lin. by 3 ft. 4in. PRINCIPAL RESULTS. 
; Area of grate is ve she se . 10.5 square feet Combustion: 
| einen emi 37.3 Pounds of coal burnt per square foot of grate surface per hour... 10.8 Ib. 
Flues: ” ” + heating surface per hour Oa 4s 
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would relish. The work in this river is not likely | 
to be commenced until the Chira improvements are 
well under way, and their results noted. It is 
probable, however, that a scheme will be proposed 
to supply Piura and vicinity direct from the Chira. 
To sum up the proposed improvements regarding 
irrigation, it can be stated, as a matter of fact, that 
the amount of land now non-productive (reaching 
hundreds of thousands of acres) will, if brought 
into cultivation, pay for the work in a very short 
space of time, as the climate is admirably suited to 
the production of cotton, coffee, tobacco, and other 
valuable vegetables, as will be seen by the follow- 
ing official list of crops harvested from land that is 
favourably situated as regards irrigation : 


rops per year. 
Sugar-cane sib 4 
Cotton ... 2 
Maize ... 4 
Rice... ; - 3 
Ramieé ... = A i cok 4 
Tobacco 5a ssh ty ade 5 to8 
Coffee ... ses mn - soe 2 
Hemp ... Pe pes me coo. Seam 
Re ASS.) es. bs oat {oo whole 
year round. 
Potatoes se ais an me 2 
Camotes (sweet potatoes) ... ss 3 
Yucas ... a * bis is 2 
Beans ... co ne Mca me ~ aa 
e whole 
Cocoa-nuts... = ee «| anne, 


(To be continucd.) 








STEAM BOILER EXPERIMENTS. 
No. XIII. 
By Mr. Bryan Donkin, Jun., and Professor 
A. B. W. Kennepy, F.R.S. 

Experiment No. XVIII., June 15, 1888,— 
This experiment was made at the request of the| 
authors, at the Royal Arsenal, Woolwich, by the 
kind permission of Colonel English, R.E , and the 
authorities. 

The boiler used was made by Messrs. Marshall, 
Sons, and Co.; it was of the multitubular loco- 
motive type, and was not new. The feed water 
was weighed in a tank on a weighbridge, but the 
gases were unfortunately not analysed. Lieutenant- 











i No brickwork. Straight 
i Kind of flues and direction of gases... ww, f through small “og to Transmission of Heat: 
| \ chimney. Thermal units per square foot of heating surface per hour 3730 T. U. 
Sent hte r Evaporation: 
N IP by f IND. 
Time: a Pounds of water evaporated per pound of coal from feed tem- 
Darati 5.3 h perature ... ee ss ae as a5 ss ee ad 8.03 lb. 
so ena Equivalent evaporation per pound of coal from and at 212 deg. ai 
fanr,_.... ss acs y ass ai as ms es are 
Steam Pressure: Equivalent evaporation per pound of coal pure and dry... —... 10.5) 
Mean steam pressure above atmosphere 72 1b. i . square foot of grate per hour ee 104.4 ,, 
» absolute steam pressure £. ae = es 86.7 ,, ” ” 2 CGS a eating surface... 3.85 ,, 
Temperature Fahr. corresponding to this pressure ... 317.7 deg. Fahr. Factor of evaporation ... es ane ae oe aia 1.192 
Feed Water: 
Temperature of feed ___... 60 deg. Fahr. Percentage Balance-Sheet of Heat. 
Total feed water evaporated ... ae 4869 lb. — ; ; | ae —— Sonor 
si ” per hour ... 920 ,, Heat Evolved. Per Cent.| Heat Absorbed. Per Cent. 
Goal and Ashes: Heat from pure and dry coal... 7 100 Heating and evaporating water 65.2 
Total coal put on grate ... 616 lb Radiation and unaccounted for 
*e rawn... Sp ee sx ne 10) 55 by difference... 3 es 
ie used, including ashes and clinker hs 606 ,, a 
Per cent. of ash and clinker in total coal used .. 4.3 ash, 2.5 clinker Total 100 Total ae | 1000 
a moisture in fuel a es ss 2 | 





Colonel English, Professor Dwelshauvers - Dery, 
and one of the authors, were present. The boiler 
was housed, but not surrounded by brickwork of 
any kind, and the barrel only covered in the usual 
way with wood lagging and sheet iron. Stoking 
by hand was done by the ordinary fireman’; the 
boiler was not forced, and there was no economiser. 
The steam generated was employed to drive a steam 
engine. The boiler was in regular use at the 
Arsenal, and was worked under ordinary conditions, 
nothing being especially prepared for the trial. 

It is not considered necessary to give a drawing 
of this boiler, as, though smaller, it is similar in 
all respects to the one illustrated in ENGINEERING 
on page 344, March 18, 1892, and was by the 
same maker. No time curves have been prepared. 
The duration of the experiment, viz., 5} hours, 
was rather short, but could not well be prolonged. 

Colonel English kindly gave the authors every 
assistance possible to insure good reliable results. 
The gases from the fire went straight through the 
tubes and up the chimney. Steam pressure was 
about 72 Ib. 

The temperature of the furnace gases leaving the 
boiler, viz.,575 deg. Fahr., was too high for the most 
economical working ; however, 8 lb. of water were 
evaporated per pound of coal from the temperature 
of the cold feed. About 11 1b. of coal were burnt 
per square foot of grate. As this experiment (No. 
XVIII.) was made with a locomotive tubular boiler 
of the same construction as that used in Experiment 
No. XI., and as the two boilers are very nearly the 
same size, it may be interesting to compare the 
chief results. The same coal was burnt, and both 


| were fired by hand. The heating surface was about 


11 per cent. less in Experiment No. XVIII. than 
in Experiment XI. The grate areas, pressure of 
steam, feed temperatures, and the coal burnt per 
hour differed very little. In the latter test the 
water evaporated per hour was rather less. 

The temperature of the gases and the chimney 
draught did not differ much in the two cases. The 
pounds of coal burnt per square foot of grate per 
hour were 10.8 and 12.5 respectively. The thermal 
units transmitted per square foot of heating surface 
were very nearly the same; 8 lb. of water were 


| evaporated per pound of coal in the last experi- 





ment, and 9 lb. in the first. Lastly, the evapora- 
tive efficiency in No. XI. Experiment was 70 per 
cent., and in No. X VIII. 65 per cent., or 5 percent. 
better efficiency with 11 per cent. more heating 
surface, all the other results being approximately 
the same. The detailed figures are given in 
the Table annexed. A radiation trial in this case 
unfortunately could not be arranged for. 


THE AMERIOAN SOCIETY OF NAVAL 
ARCHITECTS. 
(From our New York CorRESPONDENT.) 
(Continued from page 722.) 
INSPECTION OF MACHINERY AND BOoI.Ers. 

Tue ‘‘ United States Treasury Rules for the 
Inspection of Machinery and Boilers” was by 
James T. Boyd, and produced an active discussion. 
Mr. Boyd demanded a revision. Among other 
matters, he wished the clause requiring a chief 
engineer thirty years of age, and whose service 
as first assistant had been for five years, in 
cases where the engines exceeded 2000 horse- 
power, struck out; likewise that which made 
the law apply to boilers now in service, the 
effect of this being to reduce the working pres- 
sures 10 per cent. of existing boilers. He thought 
the laws and rules should be revised by engi- 
neers of prominence, one from the navy, one 
from the revenue marine, one from the merchant 
marine, and one captain from the merchant marine. 
He illustrated the defects of the present laws by a 
letter from Mr. J. F. Pankhurst, general manager 
of the Globe Iron Works, of Cleveland, O., to the 
Board of Supervising Inspectors, with reference to 
the safety valves on the new Belleville boilers which 
the Globe Works are building for the Great 
Northern twin-screw passenger steamers. The 
existing United States rules for calculating the size 
of safety valves were adopted in the days when 30 1b. 
was considered a high pressure for a marine boiler, 
and it takes no account of the steam pressure in 
the boiler. The absurdity of this rule is shown 
by the fact that if the safety valves on these Belle- 
ville boilers were made the full size called for, they 
would have an area 24 times as great as the cross- 
section of the main steam pipe, and would empty 
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the whole boiler in 17 seconds at 250 lb. pressure. 
The sudden opening of so large an exit at high 
pressure is generally conceded to be exceedingly 
dangerous, and quite likely in itself to cause the 
explosion of a weak boiler. 

In the discussion, which was extended, it ap- 
peared that all present desired a great reform in 
the existing methods, although they differed as to 
the method to beemployed. The speakers thought 
there was too much theory, and a number claimed 
that technical mechanical formule should be ex- 
cluded, so as to make the rules conform to pro- 
gress. Thesperkers all scored the present methods 
in unmeasured terms. Col, E. A. Stevens thought 
there should be an officer with the rank of a Cabinet 
officer to represent the merchant marine at Wash- 
ington. This view was favoured by Mr. Stratton, 
who also thought, and most agreed with him, that 
the establishment of a Department of Commerce, of 
equal importance with other departments, and in- 
cluding the Bureau of Navigation, the Life-Saving 
Service, the Lighthouse Board, Hydrographic Office, 
Revenue Marine Service, and Steamboat Inspection 
Service, would be productive of incalculable good 
to the merchant marine. Mr. Stratton said that if 
a Secretary of Commerce could, in his official report 
to Congress, give force to recommendations need- 
ful to a proper conservation and development of 
our marine, such as is given to the recommenda- 
tions of the Secretary of War witi regard to river 
and harbour improvements, it would be of great 
value in taking away the appearance of lobbying, 
now so necessary in putting through Congress even 
thé smallest measure desired to benefit American 
shipping. 


Heavy Sree. Foreincs. 


The next paper was by Mr. R. W. Davenport, 
and entitled: ‘‘ Production in the United States 
of Heavy Steel Engine, Gun, and Armour-plate 
Forgings.” This paper should be printed in full, 
but space does not permit, and the condensation 
will of course only present its salient points. The 
author traced the development of forging plants, 
stating that five years ago the United States had 
none. In 1885 the Bethlehem Company, of which 
the author is vice-president, decided to establish 
a plant of the first order. The contract was given 
to Sir Joseph Whitworth and Co., and the prin- 
cipal items were: Two hydraulic forging presses 
complete, with engines and pumps, one of 1500 
and one of 4500 tons capacity, together with two 
Whitworth hydraulic travelling forging cranes and 
other necessary appliances for each press; a com- 
plete fluid compression plant, including a press of 
7000 tons capacity and a 125-ton hydraulic travel- 
ling crane for serving it (the upper and lower 
heads of this press, weighing respectively about 
135 and 120 tons, were made at the Bethlehem 
works); some large machine tools, such as lathes 
and boring mills, typical of the best development 
in their respective classes ; also designs of open- 
hearth furnaces and special tools. These machines 
were guaranteed to represent the latest practice of 
the Whitworth Company, and this was fulfilled, 
although it was erected and put in operation by 
the employés of the Bethlehem Company, who at 
the same time constructed a fine plant of four 
open-hearth furnaces of 110 to 120 tons, and a 
machine shop of grand dimensions, partly equipped 
with tools exceeding in capacity and power any 
ever in the country. Preparations were also made 
for the production of armour-plate, the United 
States Navy having decided on all-steel plates. 
Although the contract made with the Navy Depart- 
ment did not specify forged heavy armour, yet the 
company decided to make it by this process, and 
made a contract with the Creusot Company for 
drawings of machinery and full information as to 
mthods and shop practice, as well as the 
right to manufacture armour-plates under their 
patents. While the new plant was in general 
modelled after that at Creusot, modifications were 
introduced, such a3 the increase of the weight of 
the hammer from 100 tons to 125 tons, the length 
of the forging dies from 6 ft. 6 in. to 10 ft., and 
the steam pressure from 75 lb. to 125 lb. The 
valve motion was also greatly improved, and 
hydraulic travelling cranes used instead of power 
swinging ones. Likewise improvements were made 
in the bending press ani in the tempering plant. 
In two years and a half after the actual work on 
the plant had been begun, the first armour-plate 
was forged. The result of experiments on the 
forging presses led to the construction of a double- 





Comparison of Three Stecl Shafts. 


Case I. 





Areas of sections .. 
Weights per yard 


Comparative strengths under applied loads in flexure, or under ‘appli-d 


horse-powers in tor-ion oe 


Load, in pe at middle of a span of 12 ft. on two suppo. ta, which strains 


to one-half elastic limit 


Length of beam on two supports, which is strained by its own weight to one-' 


half elastic limits 


Horse-powers transmitted at 50 revclutions per minute when strained to 


one-ha’f elastic l'mits .. 


Detalts oF Hotitow SHaFrTine; BETHLEHEM IRUN Works. 











Comparison of Three Steel Shafts. 


Case II. 


Areas of sections .. ee 
Weights per yard .. . 


Comparative strengths under ‘applied loads in flexure, or under applied 


horse-poweis in torsion 
Load, which, at middle of a 
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Length of beam on two supports which is strained by its own weight to one 


half elastic limits ‘s 
Horse powers transmitted at 
one-halt elastic |.mits .. 
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cylinder forging press of 14,000 tons capacity, with 
pumps driven by 15,000 horse-power engines, the 
design of Mr. John Fritz, and with Mr. E. D. 
Leavitt, jun., as consulting engineer on the pumps 
and engines. 

The author then divided his subject into the 
following heads: 1. ‘*The Casting of Ingots.” 2. 
‘““The Conditions of Shaping and Forging,” 3. 
‘“‘Treatment after Forging.” 4. ‘‘ Introduction of 
Unusual Ingredients into the Composition of the 
Steel intended to give to it Desirable Qualities.” 
He considered the best method for avoiding defects 
in casting to be the Whitworth process of fluid 
compression. He thought uniform heat at a proper 
temperature the first requisite in shaping and 
forging ; but the next one was the use of proper 
machinery. Internal strains and defects frequently 
resulted from shaping with hammers of insufficient 
power. Hydraulic pressure of such a character as 
to penetrate to the centre and cause flowing through- 
out the mass, and continued for a suitable time, so 
as to insure thorough action, is favourable to the 
best results. A similar effect is attained, though 
to a less degree, by the use of a hammer develop- 
ing ample power for the work, especially if such 
power is due to a great weight falling by gravity 
only. The author continued : 

‘* A most important factor in the use of hydraulic 
presses for forging is, the ability to produce with 
them long lengths forged hollow over a mandril, 
and this class of forgings is especially adaptable to 
marine shafting and the parts of built-up guns. 

‘‘In the manufacture of hollow forgings the con- 
ditions of shaping are in all respects favourable to 
the production of sound work of the highest quality. 
A hole of suitable size is bored throughout the cen- 
tral axis of the unforged ingot, thereby removing 
the portions rendered defective by segregation and 
‘ piping,’ and disclosing any interior defects that 
may not have been removed by boring. The bored 
ingot forms a hollow cylinder with walls much 
thinner than the cross-section of tho solid ingot ; 
this condition greatly facilitates heating, and prac- 
tically removes the danger of internal cracking 
during that operation. The forging of the com- 
paratively thin walls of the cylinder over a solid 
mandril also insures thorough work, and makes it 
possible to turn the forging out at a low and uniform 
heat, thus fixing a uniformly fine or amorphousgrain. 
A solid forging, on the other hand, of the same 
outside diameter, would be much hotter towards 
the central axis than on the outside, and the 
gradual loss of this high internal heat will tend to 
coarsen the grain by crystallisation and set up 
internal strains. In the hollow forgings any 
internal defects show themselves on the inner sur- 





face, while in golid forgings their presence is hidden 
and can only be disclosed by boring. Hollow 
forgings of beautiful appearance and of a large 
variety of dimensions are daily produced under 
the hydraulic presses at the Bethlehem forge, and 
this class of work was well represented in the com- 
pany’s exhibit at the Chicago Exposition by several 
fine specimens, one of which is a shaft 20 inches 
in outside diameter, 67 feet long, with a hole 8 inches 
in diameter forged through the entire length.” 

After forging, two processes are employed, “ viz., 
annealing and tempering, or hardening, or a con- 
bination of the two. To these must be added sur- 
face or case hardening, which, while heretofore 
frequently used in the treatment of small forgings, 
has recently come into prominence on a large scale 
in the application of the Harvey and other processes 
to the production of hard-faced armour-plate.” 

Then followed a description of these prorerses 
and their effect. 

Under ‘‘ unusual ingredients introduced for the 
purpose of imparting physical qualities,” the author 
specified chromium, tungsten, manganese (in more 
than usual quantities), aluminum and nickel, and 
stated some experiments had been made with 
copper. 

e also described the effect of each on the steel. 
In regard to gun forgings, he said it required all 
the resources of the steelmaker to obtain a perfect 
product, and thought a steel alloy would probably 
give the best results. While chrome had been 
used for parts of small dimensions, he thought 
nickel gave the best promise for improvement in 
physical qualities. In regard to armour-plate, he 
claimed the introduction of carbon by cementation 
into the face of the plate, with subsequent harden- 
ings, known as the Harvey process, Tad given the 
best results. In respect to marine shafting and 
engine forgings there was a field for great improve- 
ment. He conceded that soft steel had some ad- 
vantages, particularly when manufactured at forges 
where the harder class of steel was not understood 
or could not be handled properly, and that it would 
bear rougher treatment ; it also cost less for machi- 
ning. Against all this he set the low elastic limit 
of soft steel, and attributed many failures in it to 
this cause. The desire to reduce the weight of 
parts in the marine engines without sacrificing 
stiffness had led to hollow forgings. The danger of 
too great reduction had led to making the axial 
holes too small to allow of proper hollow forging 
on a mandril, and resulted in solid forgings with 
subsequent borings, bringing about a distinct loss 
in the quality of the metal. The remedy seemed to 
him to be the use of a material with a greater 
elastic limit and a degree of toughness able to resist 
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DETAILS OF COMPOUND LOCOMOTIVE AT THE WORLD’S COLUMBIAN EXPOSITION. 
CONSTRUCTED AT THE BROOKS LOCOMOTIVE WORKS, DUNKIRK, N.Y. 
(For Description, see Page 756.) 
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sudden strain or shock. ‘This was found in steel ra a emaaac WEN 
harder than that at present used, and strengthened i 2 beg BY oes 
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and toughened by annealing and tempering. ‘‘ To 
allow of safe and effective tempering, forgings must 
be made hollow wherever possible, rectangular baa 
sections reduced in thickness as far as practicable, Tt 
large fillets used, and sharp re-entering angles, and i 
sudden changes from thin to thick sections avoided. 
In shafting, axial holes should be made large 
enough, wherever practicable, to allow of hollow 
forging, and additional strength with the same 
weight obtained by increasing both outside and 
inside diameters, thus reducing thickness of walls.” 
Nickel steel furnished just the desired material— 
it possessed added strength and toughness, allowed 
a reduction in carbon, was more sensitive to temper, 
and permitted better the tempering of irregular 
shapes. The author closed with a Table prepared 
by that able investigator, Professor Mansfield 
Merriman, of Lehigh University. 

‘*From the above it will be seen that by the use 
of hollow shafts made of the stronger steel there is 
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PECKHAM’S EXTENSION TRAMWAY TRUCK. 
AND WHEEL COMPANY, 


CONSTRUCTED BY 





THE PECKHAM MOTOR TRUCK 


KINGSTON, N.Y., U.S.A. 
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a gain in strength of three to one, and a reduction 
in weight of more than one-half as compared with 
solid soft steel shafts of equal weight and strength 
respectively.” 

This paper called forth a very interesting dis- 
cussion, which drew forth valuable opinions and 
suggestions. 


Coat BunKERs. 


Next came ‘‘Coal Bunkers and Coaling Ships,” 
by Lieut. A. P. Nittack, U.S.N. The author 
thought the disposition of the bunkers and the 
lack of adequate facilities prevented the rapid 
coaling of a man-of-war. He showed by the follow- 
ing Table what was the capacity of the bunkers, 
pr the time required to fill them, in certain men- 
of-war : 


Time re- 
Total Coal quired to 
Capacity. Fill Bunkers. 

ons. Hours. 
Atlanta... ... 490 33 
hicago ... ... 824 28 
Charleston . 758 26 
Yorktown .. 300 24 
Baltimore %. ... 1145 60 
San Francisco ... . 628 33 
Newark ... bs 2 ... 800 28 


What was needed in future ships to coal rapidly 
was : 

1, As few and as large bunkers as are consistent 
with the requirements of coal protection, water- 
tight subdivision, and considerations of stability. 
































2. The spar-deck scuttles or hatches to take in 
coal in bulk over all, supplemented by side ports 
to adapt the ship to coaling by other methods. 

3. Improved mechanical appliances for handling 
coal, not only in hoisting and dumping it on board 
in bulk, but in getting it out of the bunkers into 
the fire-rooms. 

In cruising ships he would place the bunkers 
below the protective deck, extending them the 
breadth of the ship, but dividing them by a fore- 
and-aft bulkhead amidships. A pair of bunkers, 
starboard and port, would thus take up all the 
space vertically between the protective deck and 
the inner bottom, and, longitudinally, between 
the athwartship watertight bulkheads. It is pro- 
posed that one pair be forward of the fire-room, 
and another between the engine and fire-rooms ; 
or in case there are two fire-rooms, as is usual, and 
it is desired to add a third pair of bunkers, then 
between the two fire-rooms. From their large size 
they would admit of rapid coaling, and from their 
position would be a great protection from raking 
fire either forward or aft. For each pair of bunkers, 
in the amidship line, he would have a rectangular 
trunk, at least 6 ft. by 12 ft., from the protective up 
to the spar deck—this to be used asa coaling hatch, 
and to be strong enough itself to hold coal when the 
bunkers are full. It should be divided fore and 
aft by the longitudinal bulkhead between the pair 
of bunkers carried up to within at least 10 ft. of 
the spar deck, The author then described in detail 
the arrangements and the apparatus necessary, 





together with the various advantages that he claimed 
for his system. 
(To be continued.) 





PULLMAN OBSERVATION AND SLEEPING 
CAR. 


Fies. 9 to 15, on pages 750 and 751, show the arrange- 
ment of two more of the very elaborate railway 
cars exhibited at the Columbian Exposition by the 
Pullman Company. Both are triumphs of luxury in 
railroad accommodation, and, as will be seen from 
the plan, Fig. 10, there is no crowding possible in the 
observation car. One half is arranged with fixed seats, 
and the other is disposed as a drawing-room, the two 
compartments being separated by two private eections, 
each with four seats. In the centre of the car is the 
ladies’ retiring-room, divided into a vestibule, a bath- 
room, and a toilette ; a second lavatory is provided at 
one end of the car. The seats in the drawing-room 
are arranged in the best manner for comfort and 
for seeing the country, and at the end is a covered 
platform on which chairs can be placed; in 
the centre of the drawing-room is a writing-table. 
The fittings throughout are of the most elaborate 
character; marble is replaced by onyx, and the 
bath-room and lavatories are tiled throughout. The 
outer platforms at the ends of the car are protected by 
railings and gates, and the whole width of the plat- 
form is available for standing room, because the step 
can be covered with hinged flaps that when lowered 
form an extension of the platform. The sleeping-car 
shown by the plan, Fig. 13, is of a very select and 
luxurious kind. It is divided into ten rooms, accom- 
modating twenty persons: the rooms are fitted with 
silk, plush, and carved woods, the colours and designs 
of each varying, and every room is provided with its 
own lavatory concealed beneath triangular cushions in 
one corner of the compartment. Figs. 11, 12, 14, and 
15 are cross-sections giving some idea of the style of 
decoration adopted. 





PECKHAM DOUBLE-EXTENSION CANTI. 
LEVER TRAMWAY TRUCK AT THE 
WORLD'S COLUMBIAN EXPOSITION. 

WE illustrate on this page a form of truck for elec- 

tric cars, constructed by the Peckham Motor Truck 

and Wheel Company, Kingston, N. Y., U.S.A., for the 

Brooklyn City Railroad Company, and exhibited at the 

World’s Fair, Chicago. The principal feature of the 

truck is the care taken to prevent end and side oscilla- 

tions of the car body, which, it has been found by 
experience, seriously diminish the adhesion of the 
wheels. The woodcut, Fig. 1, shows very well the 
general construction of the truck, whilst further details 
are given in the line engravings, Figs. 2 to 5, In all 
motor cars it is advantageous if the motors can be 
easily got at on simply lifting off the car body. This, 
of course, means an open-topped bogie, the usual 
centrepin bearing being inadmissible. In the present 
case the car body is carried upon a frame supported b 
eight spiral springs resting upon the frames of the truce 
proper, and by four ordinary carriage springs. The 
springs, as will be seen, are placed so as to reduce end 
or side oscillation to a minimum. The main truck 
frame is supported by spiral springs from the axle- 

boxes, the construction of which is shown in Figs. 4 

and 5. ‘To the axles is keyed a spurwheel, into which 

gears a pinion on the end of the motor shaft. The motor 
itself is carried by a frame, one end of which rests on 
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the axle of the wheel it drives, and the other end on 
the spring hanger, shown in detail in Fig. 3. Two 
motors can be fitted to each truck, as shown in Fig. 2, 
from which also the general arrangement of the brake 
gear will be apparent. The principal dimensions of 
the truck are as follows: 


Length of car sill ... ae 26 ft. 
a truss support ... 20 ft. 
- truck frame =e 16 ft. 
i spring base .. 12 ft. 8 in. 
ss wheel ,, 6 ft. 6 in, 
Width of truck frame _.. snc so O08, 17 in. 
Height of truck frame with empty car 
body mn es On er ee 254 in. 





FOUR - CYLINDER COMPOUND LOCOMO- 
TIVE AT THE WORLD'S COLUMBIAN 
EXPOSITION. 

WE publish below and on page 754 engravings oo 

the detailsof construction of the four-cylinder compoun 

consolidation locomotive which formed the subject of 

our two-page plate of December 8, and of which a 

woodcut was also published in our issue of the 20th 





between the inner and outer firebox is from 3} in. to 
4in. wide, but pockets are formed in the outer plating 
to give room for the axle-boxes of the trailing wheels. 
This necessitates a corresponding cutting away of the 
mud ring, as shown in Fig. 10. ‘Lhe firegrate is fitted 
with rocking bars of cast iron, details of which are 
illustrated in Fig. 11. The frames, of the usual Ameri- 
can bar type, are of wrought iron, and are shown in 
Fig. 12, whilst Fig. 13 shows the arrangement of brake 
ear, which has om supplied by the New York Air 
rake Company. 

Coming to the cylinders, these are arranged tandem 
fashion, the high-pressure leading. As will be seen 
from Fig. 14, page 754, the diameters of these cylinders 
are 13 in. and 26 in. respectively, the stroke being 2 ft. 
2in. The cylinder ratio is therefore 1:2.87. The 
valves, as usual in America, are placed on top of the 
cylinders (see Figs, 15 and 16) ; that for the low pres- 
sure cylinder is of the ordinary D ad (Figs. 20 to 
23), balanced by relief frames behind. The high-pres- 


sure valve is of the piston type (Figs. 17 and 18), and is 
driven by linkwork from the low-pressure valve-rod in 
such a way that the two valves move in opposite direc- 
tions. 


This is accomplished by placing a rocking arm 
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October. The engine in question was exhibited in 
the Transportation Department of the Columbian 
Exposition, Chicago, by the Brooks Locomotive 
Works, of Dunkirk, N.Y., who have built it 
for the Great Northern Railroad of America. The 
engine, as will be seen by reverence to Fig. 1 
of our two-page plate of December 8, has eight 
coupled wheels and a two-wheeled bogie in front. 
End views and sections of the engine are shown in 
Figs. 2 to 5. The boiler (Figs. 6 and 7) is 63 in. in 
diameter, and 11 ft. 74 in. long between tubeplates. 
It is of the Belpaire type, and is built entirely of steel, 
the aggre being ,,in. thick, and the working pressure 
180 tb. per square inch. The tubes, 208 in number, 
are of iron, 2} in, in diameter, No. 11 B.W.G. The 
firebox is 9 ft. 6 in. long inside, and is 5 ft. 6 in. wide 
at the top, being narrowed down to 32 in. wide at 
the grate in order to pass the bar frames. The space 








in the intermediate receiver, as shown in Fig. 14, one 
end of which is attached by a link to the low-pressure 
valve-rod, and the other to the high-pressure piston 
valve. The lubrication of this rocking arm is accom- 
plished by mounting it on a hollow spindle, connected 
to the low-pressure lubricator. The general particu- 
lars of the valve setting are as follows : 


High-pressure valve, travel ... 

lap ae <3 
inside clearance 
as Re ead... a’ 
Low-pressure valve, travel ... 
outside lap 
inside clearance 
lead ae 


” ” 


” ” 


” 
” 


in, 
4 
0 
7 
10 


The main steam pipe, at its connection with the 





high-pressure cylinder, is fitted with a 2-in. vacuum 


valve, and relief valves of the same size are fitted to 
the low-pressure cylinder. The starting valve con- 
sists of a reducing valve fitted between the main steam 
pipe and the low-pressure valve-chest. This valve is 
shown in place in Fig. 16, and in detail in Fig. 19. As 
will be seen, it consists of a spring-loaded valve which 
is normally closed, and this is the position in which it 
is shown in our engraving. It will, however, be seen 
that the thrust of the spring is transferred to a forked 
rod, 1 in. wide, between the two branches of which 
the valve spindle passes. This rod is widened out 
beyond the valve at either end to l}in., and by 
forcing this widened portion past the spindle the 
spring is shoved down, and the valve opened and held 
open until the pressure on the low-pressure steam 
chest is sufficient to again compress the spring and 
close the valve. The forked rod aforementioned is 
connected to the reversing lever in such a way that 
whenever this lever is in its extreme position, in either 
backward or forward gear, the reducing valve is 
opened, but is closed on bringing the lever back 
towards mid gear. Details of the connecting and 
coupling rods are given in Figs. 25 to 27, whilst the 
construction of the two-wheeled bogie is shown in 
Figs. 28 to 30. 





ENGINES OF THE ITALIAN CRUISER 
‘© ARETUSA.” 

On the two-page plate published with this issue 
we reproduce drawings of the engines of the Italian 
cruiser Aretusa, designed and constructed by Messrs. 
Orlando Brothers in their shipbuilding yard and engine 
works in Leghorn. The Aretusa, of which an engrav- 
ing is given on page 759, is a torpedo cruiser of 850 
tons, and is similar to the Skipjack and Sheldrake, and 
other vessels of the British Navy. The hull and arma- 
ment have been designed by the late Commander Vigna, 
of the Italian Royal Navy, while the engines were 
designed by Eng. Salvatore Orlando, and constructed 
under the direct supervision of the late Mr. Giuseppe 
Orlando. 

The total weight of engines, boilers, water, spare 
pieces, &c., is 173 tons, making about 86 lb. per indi- 
cated horse-power. The stroke is very short, owing 
to the necessity of bringing the cylinders below the 
protective deck. The principal dimensions of the 
cylinders areas follows: 

Diameter of high-pressure 
cylinder ... one 2% 
Diameter of intermediate 
pressure cylinder 
Diameter of low- pressur 
cylinder ... 1,375 m. (54.13in.) 
Stroke . ss 0.460 m. (18.11in.) 

The shortness of stroke does not involve any incon- 
venience in working, which is smooth and regular. 
The engines are placed in two separate compartments, 
the reversing and starting gears being in the centre, 
and the condensers placed at the sides of the ship. 
Each condenser has 1787 brass tubes, 16 millimetres 
(.63 in.) in diameter, with a condensing surface of 237 
square metres (2551.14 square feet). The condensing 
water is driven through the condensers by two centri- 
fugal pumps, the suction and discharge pipes being 
250 millimetres (9.84 in.) in diameter. The condensers 
are made entirely of delta metal. The feed and bilge 
pumps are of the Worthington modified pattern, and 
their working was very effective during the whole 
of the trials, and also when the vessel was under steam 
in commission. 

The low-pressure slide valves are fitted with Joy’s 
assistant cylinders, this being their first application in 
Italy. Each of these developed during the trials 8 to 
10 indicated horse-power. ‘The slide valve and rod 
weigh 326 kilogrammes ((718.7 lb.) The low-pressure 
eccentrics worked smoothly, and did not show any in- 
dication of heating at a speed of 270 revolutions. 

The boilers, four in number, of the open-bottom 
locomotive type, are placed two forward and two aft 
of the engines, the former supplying the port and the 
latter the starboard engines. The total heating sur- 
face is 782 square metres (8417.68 square feet), and the 
firegrate surface 17.28 square metres (about 185} square 
feet). The air blast is delivered under the grates 
through a closed ashpit, each boiler having its own 
funnel of 1.60 metres (62.99 in.) in diameter. The 
boilers proved very satisfactory. No leakage, priming, 
or other defect was noticed under natural or forced 
draught steaming. 

The propellers’ bosses are of gun-metal, with blades 
of Stone’s patent bronze, the diameter being 2.400 
metres (8 ft.), and the pitch 2.760 metres (9 ft. 0.66 in. ) 

Under the contract two trials were to be made, 
one of ten hours’ duration under natural draught, 
the pewer developed to be not less than 2000 
indicated horse-power, and a three hours’ trial under 
forced draught, with an indicated horse-power of 
not less than 4000. A premium was to be paid for 
extra power developed in the forced draught trial. 
The natural draught trial was made on September 22, 
1892, with a commission of naval officers on board, 
under the presidency of Comandante De Simone. The 


0.590 m. (23.23in.) 
0.919 m, (36.18in. ) 
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INDICATOR AND VIBRATION DIAGRAMS; ITALIAN TORPEDO GUNBOAT “ARETUSA.” 
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firm was represented by Messrs, Orlando, jun., the 
ship being in command of Captain Parolda, The 
weather was fine, with a slight north-west wind 
blowing. The trial commenced at 6.15 a.m., the 
engines being under full steam at about 230 revolu- 
tions per minute with natural draught. The ship 
started opposite the Meloria Tower. The mean 
average of the revolutions indicated by the continuous 
recording apparatus for the ten hours was for the 
port engine 218.7 revolutions, and for the starboard 
engine 218.5 revolutions. During natural draught 
trials it is allowed in the Italian Navy to run the fans 
to assist the ventilation, but not to give any air 
pressure in the stokeholds. This time the fans were 
not put in motion during the trial, as the contractors 
did not consider it necessary. The distance of 72 
miles from the Meloria to Nervi, in the Gulf of 
Genoa, was run in 3 hours 59 minutes, giving a mean 
speed of 18.06 knots, The ship was then turned and 
put on her return course, completing her trial at 
4.15 p.m., south of Leghorn, without a single 
hitch during the whole of the ten hours’run, The 
mean indicated horse-power for the ten hours was 
2129, being 129 over the contract. The vibration of 
the hull was very slight; the annexed curves (Figs. 
13, 14, and 15) were taken at the extremes forward 
and aft, and on the bridge, which is a little aft of the 
centre of the ship. It should be noted that the 
number of revolutions at the time of taking these 
vibration diagrams varied slightly, as indicated on the 
diagrams: 

The diagrams taken from the Joy’s assistant 
cylinders gave a collective indicated horse-power of 
13.08. The working of the main engines was very 
satisfactory and noiseless, without heating or trouble. 

The forced draught three hours’ trial was also suc- 
cessful. The contract power to be obtained on this 
trial was 4000 horse-power, but this was exceeded by 
422, the mean indicated horse-power for the three 
hours being 4422, with a mean of 264 revolutions per 
minute for the starboard engine and 265.23 for the port 
engine. The assistant cylinders gave 16.80 indicated 
horse-power, this power being added to the power 
developed by the main engines. Diagrams were taken 
every quarter of an hour ; we are able to give those of 
1.15 p.m. (Figs. 5 to 10). The mean indicated horse- 
power being 422 over the contract, the maximum of 





the premium, about 5000/., has been paid to the firm. 


The highest number of revolutions per minute, reached 
several times during the trials, was 269 for the star- 
board engine and 270 for the port ; the approximate 
maximum power reached was nearly 4800 indicated 
horse-power. Annexed are also the diagrams of the 
Joy’s assistant cylinder (Figs. 11 and 12). A mean 
speed of 20.70 knots was obtained during the three 
hours’ trial. There was rain and wind blowing strongly 
from the south-west toward the finish of the trial. 

On the same day, before starting the official trial, 
curves were taken to show the vibrations under diffe- 
rent speeds. The curves are reproduced on Figs. 16 
to 18. The greatest vibrations were observed at a 
speed of from 230 to 240 revolutions, while at a higher 
speed the vibrations diminished. On the preliminary 
trials, however, the vibrations were very remarkable. 
In order to obviate this, the constructors decided to 
change the low-pressure pistons. The original low- 
pressure pistons were of the usual form, with cast-iron 
rings similar to those of the high and intermediate 
cylinders, and weighed each 540 kilogrammes 
(11904 lb.). They were changed for new pistons with 
brass rings, each weighing 430 kilogrammes (948 Ib.). 
The result was a decided improvement, as it dimi- 
nished the vibrations in the hull, and allowed the 
engines to be runat their very high power withcut the 
slightest trouble. 

It may be added that the Aretusa is 230 ft. long 
by 25 ft. 6 in. beam, and at 11 ft. 9 in. draught dis- 
places 740 tons. Her armament consists of one 12- 
centimetre gun, six 6-pounders, and three 3-pounder 
quick-firing guns, and three machine guns. he can 
launch five torpedoes simultaneously. 





NOTES FROM THE UNITED STATES. 
PHILADELPHIA, December 11, 1893. 

THE purchase cf 43,000 tons of steel rails by the 
Pennsylvania Railroad Company probably marks a 
new era in rail buying. Several other systems are in 
need of supplies, and makers expect their orders in 
January. The mill price is fixed at 24 dols. The 
depressed condition of trade continues in all other 
branches. Manufacturers are trying to force business 
by moderate concessions. Locomotive builders are 
obtaining a little more work, but the demand for 
rolling stock has not yet improved. Foundry iron is 
moving slowly at 14 dols. for No, 1, forge iron 12 dols., 





——— 


steel billets 19.50 dols, in eastern markets, Old iron 
rails are 14 dols.; there is no demand. Merchant bar 
mills are running half capacity. The tariff agitation 
is now on, and the expectation is that a decision will 
be reached within two weeks. Some are in favour of 
postponing the date of the enforcement of the Bill until 
September. The general situation in business has not 
improved. There is an unprecedentedly large volume 
of money in banks. Competition is very severe in all 
channels of trade. Idlenessis quite general, and there 
is but little resumption of work. Large buyers in all 
directions are purchasing very meagrely. This con- 
dition of things will continue into January, when a 
revival of greater or less magnitude may be expected. 





ARLBERG Rattway.—A new tunnel 14864 ft. long has 
been built along the Arlberg Railway. The tunnel was 
rendered necessary by the fall of an avalanche in July, 1892. 





New TuHames Excursion Sreamer.—The Fairfield 
Shipbuilding Company have just laid down in their 
works at Govan a new light-draught paddle steamer, 
which is to be built on the American principle with four 
decks. This vessel, ordered by Mr. Arnold Williams, 
and intended for a new company registered as the Palace 
Steamer Company, will be 330 ft. long, with a beam of 
40 ft.,a moulded depth to the upper promenade deck of 
21 ft. 6 in., and a draught of 8 ft. 6in. The hull will be 
composed of steel throughout, and there are to be no 
fewer than eleven bulkheads, designed to give rigidity 
and safety to the whole structure. In all there will be 
four decks—lower, main, upper, and promenade deck. 
The last mentioned, extending over the vessel for three- 
fourths of its length, and free from all obstructions except 
the bridge, the chart-house, and the ventilators, is to 
reserved exclusively for first-class passengers, while ample 
promenading space will be provided for second-class 
passengers on the upper deck, which will correspond to 
the promenade deck of the Royal Sovereign and other 
popular Thames pleasure steamers. There will for first- 
class passengers be two handsome dining-rooms, situate 
one on the lower deck and the other on the main deck, 
the total seating being for 400 persons, and ample dining 
space is being arranged for second-class travellers. The 
vessel, which is to be well appointed throughout, and to 
cost 90,000/., is intended for a new summer service either 
to Boulogne or to Ostend, or to both alternately, and her 
engines, capable of securing a continuous speed of 20 
knots, will allow of the return ——<§ being made to 
either place from London in aday. The vessel will be 
completed by June. 
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PISTON AND PISTON VALVE PACKING. 


CONSTRUCTED BY THE LEEDS 














Fgt —— Fig2 
H Sect Spriny 
Brass tongue L\ 
plese natok 
ies Ia / 








Ba ( 







ENGINEERING AND HYDRAULIC 















" 
on 
x ‘ ) 
NN fate, 
Se 


Vu 

















SSS te 4 1962.4 
Section A.B. 








We illustrate on this page a form of packing for 
piston rings now being manufactured by the Leeds 
Engineering and Hydraulic Company, of the Provi- 
dence Works, Cross Stamford-street, Leeds. The 
packing represented in Figs. 1 and 2 is the form 
adopted for a 29-in. piston, whilst in Figs. 3 and 
4 the same type of packing is shown as applied toa 
marine engine piston-valve. Essentially the packing 
consists of four rings, of which the inner pair are not 
split, and are turned to fit the body of the piston on 
the inside. Externally they are turned to a conical 
form, so that when in position the two form a pair 
of truncated cones placed base to base. Pockets 
varying in size and number with the diameter of 
the piston are cast in these rings, and in them are 
placed spiral springs, as shown, the pressure of 
which tends to keep the rings apart from each 
other. The other pair of rings are split, and fit the 
cylinder externally, whilst internally they are turned 
to fit the conical portions of the inner pair of rings. 
As these latter are always being earl apart by the 
springs aforementioned, it is obvious that the result 
of this will be that the split rings are pressed out- 
wards against the cylinder walls. As will be seen, 
there is always solid metal between the body of the 
piston and the wall of the cylinder. The me points 
in which the packing varies with the size of the piston 
are in the number and stiffness of the springs used, and 
in the thickness of the rings themselves. The makers 
have, we understand, found it advantageous to replace 
two or three of the spiral springs by brass pins, which 
fit tightly into the holes in one of the inner rings, and 
loosely into the other. This keeps the rings more 
securely in position, 





ORE AND COAL WASHING MACHINE, 

On the present page we illustrate a new type of 
jigging machine, designed for concentrating ores, 
coal-washing, and other quan of a like nature, 
In jigging machines which have fixed sieves, wherein 
minerals or other substances, having different specific 
gravities, are separated by means of a pulsating 
stream of water, the plungers which give motion 
to the water generally receive, in existing types, 
their reciprocatory motion from either cranks, eccen- 
trics, or levers and tappets. Such arrangements 
necessitate steam or other motive power and shaft- 
ing, and the chief merit claimed for the apparatus 
we now describe is that gpm permanent fittings 
are dispensed with, and, if there be a natural head 
of water, no other source of pews is required. Re- 
ferring to our illustrations, Fig. 1 is a cross section 
of the machine, whilst Fig. 2 is a section through 
the valve cylinder on a larger scale, The apparatus 
will be seen to consist of a trough or tank, which 
is divided at its upper part into two compartments ; 
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a is the reciprocating piston by which motion is| diaphragm rises, assuming the position shown in Fig. 
given to the water used for washing; } is the sieve 2, and carries with it the rectangular piston, It is 


or screen on which the ore or coal is washed. 
the rectangular piston moves up and down, it causes 
a backward and forward flow or pulsation of the 
water contained in the trough. This iscommunicated 
to the water in the other half of the trough, and the 
water is thus made to pass backwards and forwards 
through the sieve, keeping the material operated 
upon in agitation. This, of course, is the ordinary 


As, 


assisted in this by the reaction of the spring shown 
coiled round the connecting-rod (Fig. 1) ; at the same 
time the valve actuated by the lever and weight 
descends. The flow of water, being thus suddenly 
arrested by the closing of the valve, expends its kinetic 
energy by causing the diaphragm to reciprocate, forcing 


, down the rectangular wooden piston, and thus pro- 


ducing the downward stroke. The momentum of the 


jigging machine, well known to mining engineers, | water also at the same time causes the valve to rise 























Referring now to Fig. 2, we see how the recipro- 
cating motion is given to the wooden piston, and 
this constitutes the novelty of the apparatus. 
Water at pressure flows into the chamber (a a). 
This is closed at the bottom by a diaphragm of 
indiarubber or other flexible material. A rod, the 
top of which is shown in Fig. 2, connects the dia- 
phragm to the rectangular wooden piston, which 
agitates the water, as shown in Fig. 1. The upper 
part of the chamber a terminates in a valve case 
into which fits a piston valve, the latter being con- 
trolled by means of the lever and weight shown, or, if 
necessary, a spring may be used in place of the weight, 
the action being the same, however, in either case. 
The chamber aa being filled with water having a head, 
its interior is subjected to a static pressure. Upon 
the piston valve being raised, water flows from the 
chamber by the ports (two of which are shown in the 
illustration), and the static pressure being relieved, the 








(its premature opening being provided Yap by pro- 
viding a suitable amount of lead), and the same cycle 
of movements is repeated. 

It would appear at first sight that after the machine 
had been in work for a few strokes it would cease 
to act, as an equilibrium of pressure would be set up 
in the chamber a, so that the piston in the cylinder 
above would be forced upwards sufficiently to 
open the ports wide enough to give a_ balance 
to the two opposing forces-——-namely, those of the 
weight and lever above, and of the water pressure 
due to the head. Such, however, is not the 
case, the action being somewhat similar to that of 
the hydraulic ram, or water hammer, often experienced 
in pipes. The apparatus will, we understand, work 
with a head of from 10 ft. to 20 ft. or more. After 
the water has passed through the motive part of the 
machine, it is utilised for supplying the hutches, and 
it is said that experience shows but little more water 
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NOTES FROM THE NORTH. 
Giascow, Wednesday. 

Glasgow Pig-Iron Market.—A fairly large business was 
done in the pig-iron market last Thursday forenoon. 
Scotch warrants were dealt in at 44s., 433. 114d., and 
44s, 04d. per ton, the close being sellers at the latter 
tigure, and buyers at 443., which was an advance of 14d. 
from the preceding night. Cleveland iron was in active 
demand at 363. 2d. and 36s, 24d. cash per ton, closing 
with buyers at the latter, ‘This was an increase of 
24d. on Wednesday’s prices. Hematite iron was dealt 
in at 463. 2)d. and 463. 3d. one month, buyers 
over at the close at the latter quotation. ‘The 
afternoon market was firm in tone. Some 5000 or 6000 
tons uf Scotch iron changed hands at 44s. cash, at which 
there were sellers at the close, and buyers offering 4d. per 
ton less. There was a turnover of about 8000 tons of 
Cleveland iron at 363. 24d. to 36s. 14d. per ton cash, also 
at 36s. 5d. and 36s. 4d. one month. A slight decline in 
the prices of hematite iron was recorded. The settle- 
ment prices at the close were—Scotch iron, 44s. per ton; 
Cleveland, 363. 14d. ; Cumberland and Middlesbrough 
hematite iron, respectively, 46s, 14d. and 44s, per ton. 
The market was very idle on Friday forenoon. © cash 
business was done, and in the case of Scotch iron no 
month business either ; but unofficially 500 tons were sold 
at 43s. 10d. this week, with a plant. Of Cleveland iron, 
2500 tons were sold at 36s. 44d. one month, and 500 tons 
of hematite iron changed hands at 463. 34d. per ton cash 
in 21 days. In the afternoon the market was active, and 
the tone was very firm. Only some 5000 or 6000 tons of 
Scotch were dealt in, but about 8000 or 10,000 tons of 
Cleveland and 4000 or 5000 tons of Cumberland hematite 
iron were operated in. Scotch and Cleveland were un- 
changed in price from the morning, but Cumberland hema- 
tite iron roseld. per tonand Middlesbrough 2d. The closing 
settlement prices were—Scotch iron, 44s. per ton; Cleve- 
land, 363. 3d. ; Cumberland and Middlesbrough hematite 
iron, 463, 3d. and 44s, 3d. per ton respectively. The 
market was active on Monday, and a large amount of 
business was done at both meetings of the “‘ring.” It 
was mostly, however, of an inside character. Prices were 
firm during the forenoon, but a pressure of sales in the 
afternoon led toa sharp break in values. As compared 
with Friday’s prices, Scotch declined 24d., Cleveland 4d., 
and hematite irons 6d. to 34d. per ton. The settlement 
prices at the close were—Scotch iron, 43s. 9d. per ton ; 
Cleveland, 35s, 104d.; Cumberland and Middlesbrough 
hematite iron, respectively, 453. 9d. and 43s. 104d. per 
ton. The market was very animated on Tuesday fore- 
noon, the quantity of iron changing hands being the 
largest recorded for any meeting of the ‘‘ring ” for some 
considerable time back. The market was well supported, 
however, one line of 20,000 tons of Scotch iron being 
taken at 43s, 94d. a month ; but at the close of the morn- 
ing meeting the cash price marked a drop of 3d. per ton 
from the previous day’s finish. It is probable that about 
40,000 tons of Scotch iron were dealt in, including 5000 
tons at 44s, per ton one month, with 1s. forfeit in buyers’ 
option. Some 10,000 tons of Cleveland and 5000 tons 
of hematite irons were dealt in. In the afternoon 
there was evidently less disposition to sell, and the prices 
recovered nearly the whole of the previous loss, the final 
quotation only showing a drop of 4d. per ton on the day. 
Cleveland and hematite irons were also active, es cially 
the former, which gave way 2d. per ton. eniestene 
hematite iron lost ld. per ton, and Middlesbrough 44d. 
At the close the settlement prices were—Scotch iron, 
43s. 9d. per ton; Cleveland, 353. 9d.; hematite irons, 
respectively, 453. 9d. and 43s. 6d. per ton. Only 
a small amount of business was done this forenoon. 
Scotch warrants changed hands at 48s. 94d. cash, 
and some Cleveland iron was sold at 353. 9d. cash. 
In the afternoon business was done in Scotch iron 
at 43s. 10d. cash, but no cash transactions were 
reported in respect of any other irons. The follow- 
ing are the current quotations for several No. 1 brands 
of makers’ iron: Gartsherrie, Calder, and Summerlee, 
52s. 6d. per ton; Langloan and Coltness, 56s. 6d.—the 
foregoing all shipped at Glasgow ; Glengarnock (shipped 
at Ardrossan), 51s. ; Shotts (shipped at Leith), 54s. 6d. ; 
Carron (shipped at Grangemouth), 54s. 6d. per ton. A 
number of blast furnaces are again blowing, including 
Dixon’s at Govan and Calder, but it is ditticult to say 
how many are now actually blowing. A year ago there 
were 76 furnaces in full blast. Last week’s ship- 
ments of pig iron from all Scotch ports amounted to 
5616 tons, as compared with 5144 tons in the correspond- 
ing week of last year. They included 217 tons for India, 
350 tons for Italy, smaller quantities for other countries, 
and 4599 tons coastwise. The stock of pig ironin Messrs. 
Connal and Co.’s public warrant stores stood at 321,597 
tons yesterday afternoon, against 322,340 tons yesterday 
week, thus showing a decrease for the week amounting to 
743 tons. 


Finished Tron and Stecl.—Not much change falls to be 
noted in regard to the finished iron and steel trades. 
Prices remain firm, but the demand it somewhat limited 
just at this time. Several of the steel works in which 
operations were suspended during the recent coal trade 
strike are this week again making steel to meet the orders 
booked some time ago. They can now get coal at more 
reasonable rates, and not unlikely the holiday, which is 
customary at the turn of the year, will be much mo.e 
limited than usual. 


Cupper Market.—Last Thursday and Friday copper was 
quoted by sellers at 43/. 7s. 6d. per toncash, On Monday 
there was a drop of 23. 6d. to 43/. 5s., which was also the 
quotation of sellers on Tuesday, and to-day they have 
reduced their quotation to 43/, 2s. 6d. 


New Shipbuilding Contracts.—It ig stated to-day that 





Messrs. Robert Napier and Sons have just booked an 
order from an Aberdeen firm for a large screw steamer 
similar to the Damascus, which was a handsomely fitted- 
up vessel in which were embodied all the latest improve- 
ments. They have also secured an order for a steamer 
for service on the Manchester Canal.—Messrs. Scott 
and Co., Greenock, are now laying down the keel 
for a new steamer for Messrs. J. and J. Denholm, 
Greenock, who recently had two 1250-ton steamers built 
by the same firm.—It is said that one of the Govan firms 
has received orders for five or six steam trawlers.—Orders 
for two large sailing ships, of about 2700 tons each, have 
just been obtained by Messrs. Russell and Co., Port- 
Glasgow, from a Glasgow firm. 


Institution of Civil Engineers.—The first meeting of the 
Glasgow Association of Students for this session was 
held on Monday evening, when the president, Mr. George 
Graham, M. Inst. C.E., delivered his opening address. 
He took as his subject ‘* The Changes Consequent on the 
General Advance of the Prosperity and Trade of the 
Country,” partly relating to this district. During the 
address numerous drawings, photographs, and models 
were shown. ‘There was a large attendance at the 
meeting. 


Institution of Engineers and Shipbuilders in Scotland. 
—An ordinary meeting of this Institution was held last 
night, the chair being occupied by Mr. George Russell, 
vice-president, in the absence of the president, Mr. John 
Inglis. The chairman announced that it was proposed by 
the council to elect Dr. W. H. White, Chief Constructor 
to the Admiralty, an honorary member of the Institution. 
An interesting discussion took place on the paper of Pro- 
fessor Biles on the ‘‘Strength of ne Ships,” the speakers 
being Mr. F. P. Purves, Mr. Stromeyer, Mr. Thom, and 
Mr. Archer. At next meeting the discussion will be re- 
sumed, and on that occasion the President will have 
something tosay. There was, likewise, adiscussion on Cap- 
tain John Bain’s paper on ‘* The Effect of Reversing the 
Screw Propeller of a Steamship upon the Steering.” Mr. 
Mallison, Mr. W. R. M. Thomson, Mr. Thom, and Mr. 
Purves were the speakers, Captain Bain was not present 
to reply. Subsequently, Mr. Alexander Morton read a 
paper on ‘‘ Rotary and Reaction Engines.” After some 
critical remarks upon the new invention of Mr. Morton 
by Professor Barr, M. Inst. C.E., the discussion was 
adjourned till next meeting. 


Lloyd’s Register and the Science of Naval Architecture.— 
Professor Biles, of Glasgow University, has received the 
following important intimation from the secretary to 
Lloyd’s Register of British and Foreign Shipping: 
‘* With reference to your suggestion on the subject of the 
amount of the committee’s grant, I have much pleasure 
in acquainting you that, in view of the manner in which 
it appears their previous action in the matter has been 
appreciated, and in order to promote still further the 
study of the science of naval architecture, the committee 
have determined to increase the amount of their annual 
grant in connection with the scholarship in naval archi- 
tecture at the Glasgow University from 50/. to 150/., 
so as to admit of the scholarship being competed for 
annually.” 


East of Scotland Engineering Association.—At a meet- 
ing of this Association held last night in Edinburgh, Mr. 
Robert Keir, surveyor, read a paper on ‘‘ Some Notes as 
to the Warming, Cooling, pt entilation of a Large 
Working Space,” which brought out a very interesting 
discussion, 








NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Chesterfield and Midland Institution of Engineers.—A 
general meeting of this Institution was held on Saturday 
at Nottingham. Mr. George Lewis presided. Out of the 
five papers on the agenda only two were dealt with, some 
two hours and a half being taken up by the explanation 
and subsequent discussion of the relative merits of two 
portable safety lamps for detecting small percentages of 
inflammable gas. One is that of Professor Clowes, of 
Nottingham, with standard hydrogen flame, and the 
other that of Mr. A. H. Stokes, Her Majesty’s Inspector 
of Mines, in which the standard flame is alcohol. 
Since the issue of his paper in February last, 
Professor Clowes has made several improvements in his 
lamp. These he explained in full. he weight of the 
cylinder which holds the hydrogen has been reduced from 
18 oz. to13 oz, and at the same time the vg ag has 
been doubled to hold sufficient hydrogen to burn alto- 
gether for an hour and a half. Professor Clowes claims 
that by his lamps, by means of a wire gauge, the quantity 
of inflammable gas present, down to a quarter and up to 
three per cent., can easily be ascertained, the ‘‘ =P ” for 
the smaller Se 17mm. Mr. Stokes also de- 
scribed his lamp. e said that no lamp could equal the 
Pieler lamp, but for many well-known reasons that could 
not be generally used. He had taken the idea of the 
Pieler famp, and reduced the flame to act for small 
quantities. The arrangement by which the small 
alcohol lamp is fitted into the ordinary safety lamp, as 
he explained it, is very ingenious. It is made of alumi- 
nium, and, as it only weighs 2% oz., it is easily carried 
about in the pocket until needed for use. His scale for 
reckoning the alterations in the height of the ‘‘cap ” was 
simple, being easily calculated by half-inches. Professor 
Redwood said he found that the hydrogen flame gave re- 


markably satisfactory results in detecting the presence of | yy 


petroleum gas. As aresult of his experience he had come 
to the conclusion that hydrogen formed the more delicate 
test. Both Professor Clowes and Mr. Stokes were heartily 
thanked for their papers. 


The Miners’ Outlook.—Mr. B. Pickard, on being inter- 





viewed, states that householders have no need to buy a 
single ton of coal extra between now and February 1. 
There will, he says, be no stoppage, no lack of fuel, the 
middlemen will not be in a position to reap another 
bountiful harvest, nor will the South Wales, Durham, or 
Northumberland miners have another glorious opportunity 
as they lately have had. The miners of the federation 
have fought for and will continue to fight for a living 
wage, though their idea of a living wage is not exactly 
that of the colliery-owners. They knew what the owners 
assessed the living wage at, but it was not for him to 
state what the minimum living wage was assessed at by 
the miners. 


Earle’s Shipbuilding Company, Limited.—The directors, 
in their annual report, regret that in common with nearly 
every industrial concern in the kingdom the company has 
suffered from the unparalleled depression in trade experi- 
enced during the past few years. Its business, moreover, 
has been most seriously affected by the unfortunate and 
prolonged strikes of the dockers at Hull in the spring of 
the year, and of the colliers in the summer and autumn, 
which contest paralysed the trades of the Humber ports. 
These things, together with the cost of the extra work in 
finishing and fitting out Her Majesty’s ships Endymion 
and St. George, have caused the company’s working to 
result in a loss, which the directors deeply —, 
though the causes have been beyond their control. A 
claim has been made on the Admiralty for the cost of the 
extra work on these ships. After referring to the com- 
pletion of these vessels, the report states that the 
machinery has been fitted in H.M.S. Charybdis, at Sheer- 
ness Dockyard, and has since been tried under steam. 
The Admiralty has given the company orders for two of 
the newclass high-speed torpedo. destroyers, thus showing 
their appreciation of its work. After dwelling on other 
work in hand, the directors regret that Sir John Brown 
has, owing to advanced age, resigned his position as 
chairman. Mr. Galloway, the deputy-chairman, has 
been appointed to that position. The loss on the year’s 
working was 4866/. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 

The Cleveland Iron Trade.—Yesterday there was a 
large attendance on Change here, but the market was 
easier, owing to Middlesbrough warrants having been 
thrown on the Glasgow market, and not much business 
was transacted. Makers’ iron, however, did not alter 
much in price, producers having a fair amount of work 
on hand, and being anything but disposed to reduce their 
quotations. A few parcels of No. 3 g.m.b. Cleveland pig 
iron were sold at 35s. 74d. for prompt f.o.b, delivery, but 
most sellers held out tor 35s. 9d. Buyers were rather 
backward, and in some cases would offer only 35s. 6d. 
for prompt No. 3. The lower qualities were, if any- 
thing, a shade easier, but the general quotations were 
34s. 9d. for No. 4 foundry, and 34s. 3d. for grey forge, 
although some firms, perhaps, accepted rather less. 
Middlesbrough warrants opened at 35s. 7d. and closed 
35s. 8d. cash buyers, with little or nothing doing in them. 
A fair demand was reported for hematite pig iron, and it 
was not easy to purchase mixed numbers of local brands 
under 43s. 6d. for early f.o.b. delivery. Spanish ore was 
quiet, about 12s. ex-ship Tees being the price of rubio, 
‘To-day our market was steady, and there was rather 
more disposition to do business, but the quantity of iron 
which changed hands was not large. A few transactions 
were recorded at 35s. 74d. for prompt No. 3, and that 
figure was generally mentioned both by buyers and 
sellers. Other classes of iron were at the same rates as 
yesterday. Middlesbrough warrants advanced to 35s. 9d. 
cash buyers. 


Manufactured Iron and Steel.—There is very little new 
in the manufactured iron and steel trades. Quotations 
continue low, and new work is scarce. Steel plate makers, 
however, are a little better employed, and some firms are 
inclined to ask a trifle higher rates for their produce, but 
orders might still be placed at the same price as quoted a 
week ago. Common iron bars are 4l. 17s. 6d. ; best bars, 
5l. 7s. 6d.; iron ship-plates, 4/, 15s.; steel ship-plates, 
51. 23. 6d. ; iron ship angles, 4/, 12s. 6d.; and steel ship 
angles, 4/. 15s.—all less the customary 24 per cent. dis- 
count for cash. Heavy sections of steel rails are quoted 
3. 12s, 6d. net at works, 


The Fuel Trade.—The fuel trade generally is in a fairly 
satisfactory condition. Coalissteady, with a good demand 
for delivery early next year, and there are negotiations for 
delivery a good way ahead. It is stated that the Newcastle 
Gas Company have placed part of their contract for next 
year at 7s. 9d. per ton delivered. This is an advance of 
about 1s. per ton on the minimum rates of last year. 
Locomotive coal is steady. Few contracts for next year 
have yet been placed, but fair prices are expected to be 
realised. Very little coal is now available for this year’s 
delivery. At Newcastle 15s. f.o.b. is quoted for best 
Northumbrian steam coal, and 6s. for small, but for next 
year’s contracts prices are much lower. Gas coal is in 
fairly good demand, but deliveries are now likely to dimi- 
nish. pare coal is steady, manufacturing coal firm. 
Coke continues dear, and makers hold out for their high 
rates. Here 13s. to 14s. has to be paid for good blast fur- 
nace coke delivered at consumers’ works over next quarter. 


Cleveland Institution of Engineers.—On Monday night 
r. G. T. Nicholson, of Sunderland, read a paper at a 
meeting of the Cleveland Institute of Engineers on ‘‘ Har- 
bour Improvements at Sunderland: New Protecting 
Piers.” The paper pointed out that the Wear Commis- 
sioners, as early as 1723, commenced erecting piers to 
make Sunderland a safe harbour of refuge, and schemes 
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had since been submitted by Stevenson, Meik, Coode, and 
Mr. Wake, the present engineer. It was decided in 1884 
to proceed with the construction of the pier at Roker on 
Mr. Wake’s plan, to extend a distance of 2880 ft. in a 
south-easterly direction into the sea, and having a curve 
of 2280 ft. radius, and on September 14, 1885, the 
first block was laid. Previously to this date the sea 
wall and portion of the shore end of the pier had been 
already built by means of concrete deposited en masse, 
and faced with granite within cofferdams, which were 
required to enable the commissioners to remove the sand 
down to the rocks. At the present time a total length 
of 2311 ft. has been completed, leaving a length of 569 ft. 
to be done, which, it is anticipated, will take three or four 
years to complete. A subway, 6ft.3in. high and 4 ft. 
wide, is formed in the heart of the pier, as a means of 
access to the lighthouse in stormy weather. For a 
considerable distance out the blockwork, of a height 
of 23ft., was set on the rock, dressed, and levelled 
up with concrete to receive the blocks; but when 
deeper water was reached the foundation, to a 
height of 18 in. above low water, was made up of large 
concrete bags, of 116, 75, and 52 tons weight, laid across 
the site of the foundation. The pier is built of four courses 
of blocks, each block averaging 43 tonsin weight, all outside 
blocks having a facing of red granite, in courses of 10 in., 
11 in., and12in. deep. The north pier has cost 176,565/. 
already, and other 66,0007. will be required to complete 
the work ; whilst 44,566/. has been spent on the south pier, 
and it is estimated that 127,545/. more will be required to 
complete this work. 





NOTES FROM THE SOUTH-WEST. 

Cardiff.—The market for both steam and house coal 
has shown an easier tone for prompt shipments, but for 
deliveries after the holidays quotations have exhibited no 
change. The best steam coal has made 15s. 9d. to 16s. 6d. 
per ton, and secondary qualities have brought 14s. 9d. 
to 153. per ton. No. 3 Rhondda large has brought 
14s, 6d. to 14s. 9d. perton. Coke has been quiet; foundry 
qualities have made 20s. to 20s. 6d., and furnace ditto 17s. 
to 183. per ton. The manufactured iron and steel trades 
have exhibited little change. 


The Tinplate Trade.—The Waterloo Tinplate Works, 
owned by Captain Phillips, Monmouthshire, have re- 
started. A reduction of 10 per cent. in wages has been 
attempted at the Clyne Works, and has been rejected 
by the men. On Monday notice of a stoppage of the 
works was given. 


The “‘ Retribution.”—The Retribution, cruiser, which 
was built and engined by Palmer’s Iron and Shipbuilding 
Company, Limited, of Jarrow-on-Tyne, arrived at Devon- 
port from the contractors in July, 1892. After a series of 
successful trials had been made, a crack was discovered 
in one of the centre furnaces of the port after boiler ; and 
as the contractors had been put to considerable expense 
through having to renew a similar defective furnace in 
the Pique, cruiser, the Lords of the Admiralty decided 
to accept the Retribution’s defective furnace if it were so 
patched as to be rendered efficient. After undergoing a 
variety of pressure tests, the patch was pronounced per- 
fect ; but during the recent naval manceuvres the patched 
‘furnace showed signs of weakness. Since the manceuvres 
the vessel has been lying idle until a few days since, 
when she was placed in Keyham basin for a general over- 
haul. It is now discovered that one of the centre fur- 
naces of the port forward boiler has developed a crack of 
considerable length. A report of the vessel’s condition 
was on Thursday sent to the Lords of the Admiralty, as 
well as to the contractors. 


Penarth Pier.—The construction of this pier is expected 
to be commenced without delay. 


The ‘*‘ Astracwa.”—The Astrazea, cruiser, went outside 
Plymouth Breakwater on Wednesday for an eight-hours 
natural draught trial of her machinery. This was the 
first of the full-power trials to which the Astrea is to be 
subjected, and it was in every way satisfactory. The 
results were: Mean steam in boilers, 147 1b. ; vacuum, star 
board, 27.21 in.; port, 27 in.; revolutions, starboard, 
130.5 ; port, 130.8; air pressure, .44 in. ; indicated horse- 

wer, starboard, 3811; port, 3789—total, 7600; speed by 
og, 19 knots. The engines worked smoothly throughout. 
The Astrea again went out for a four-hours forced 
draught trial of machinery on Saturday. The mean 
results were: Mean steam in boilers, 149 lb. ; vacuum, 
starboard, 24.1 in. ; port, 25.3in. ; revolutions, starboard 
1381; port, 138.5; air pressure, 1.44 in. ; indicated 
horse-power, starboard, 4437; port, 4675; total, 9112; 
speed by log, 19.75 knots. The estimated ey, to 
= exceeded by 112, and the estimated speed by half a 

not. ; 


Aberdare-Merthyr Collieries.—Electricity is now em- 
ployed for working the pumping arrangements below 
ground. Two large hauling engines have been erected, 
one of which is expected to be shortly bringing coal to the 
surface at the rate of 1000 tons per day. 


Portsmouth New Docks.—The works at these docks are 
practically stopped, although they were commenced — 
afew months since, as new designs have to be prepared. 
The docks are to be 15ft. longer than was originally 
proposed, and this change involves many technical diffi- 
culties. Many of the navvies engaged were employed on 
the Manchester Canal, having been in the service of 
Messrs. Price, contractors for the docks, and sub-con- 
tractors for the Manchester Canal. Scores of them 
tramped to Portsmouth to obtain work. The majority 
of these are now thrown out of employment, as, during 
the re-designing of the plans, operations are practically 
at a standstill. 





MISCELLANEA. 

AT the second general meeting of the Newcastle-on- 
Tyne Association of Students of the Institution of Civil 
Engineers, held at the Durham College of Science on the 
13th inst., a paper on ‘* Locomotive Cranes” was read by 
Mr. P. M. Pritchard, Stud. Inst. C E. 


The annual meeting of the Newcastle and District 
Association of Foremen Engineers and Mechanical 
Draughtemen was held on Saturday, December 2, at 
25, Westgate-road, Newcastle, Mr. G. Hepple, President, 
occupied the chair at the outset. The lovin office- 
bearers were then elected for the ensuing year: President, 
Mr. J. Anderson, Wallsend; vice-president, Mr. W. 
Stafford, Newcastle; treasurer, M. T. Hunter, Gates- 
head ; secretary, Mr. W. Dalrymple, South Shields. 


The traffic receipts for the week ending December 10 
on 33 of the principal lines of the United Kingdom 
amounted to 1,383,727/., which was earned on 18,388 
miles. or the corresponding week in 1892 the receipts 
of the same lines amounted to 1,361,188/., with 18,199 
miles open. There was thus an increase of 22,539/. in the 
receipts, and an increase of 189 in the mileage. The 
aggregate receipts for the 23 weeks amounted on the same 
33 lines to 33,835,355/., in comparison with 36,079,642/. 
for the corresponding period last year ; decrease, 2,244,287/. 


The Borough of Harrogate has decided to attempt to 
utilise its town refuse as fuel for a municipal electric light 
station, and has accepted 1% for this purpose, prepared 
by Mr. G. Wilkinson, M.I.C.E., Southport. Mr. Wilkin- 
son proposes to tip the refuse, as brought by carts, on to 
a platform, from whence it is conveyed automatically, in 
a ‘‘rough” sifter, where the old pots, cans, &c., are re- 
moved. The remainder of the refuse is then passed into 
a drying cylinder, in which its moisture is extracted, and 
its — reduced by nearly one-third. The dried 
material then passes on to another sifter, which removes 
the fine dust, and the remainder is then automatically fed 
into special boiler furnaces. The outcome of the scheme 
will be awaited with interest. 


At a meeting of the New York Electrical Society, Mr. 
Nicola Tesla stated that he thought he would soon be 
in a position to produce twice as much electricity from a 


given weight of coal than is done at present. This he} w 


proposed to do with his ‘‘ vibrator,” which he described 
in a lecture given before the electrical section of the 
Engineering Congress at the World’s Fair. In this both 
engine and dynamo are reduced to their simplest parts. 
The engine has no packing, and the reciprocation takes 
place at an enormous speed, 100 metres per second being 
obtainable, and hence the expansion of the steam used is 
correspondingly rapid. Very high pressures can also be 
used, as there is no trouble with lubrication. In fact, 
Mr. Tesla is now having a boiler made for a 350-lb. steam 
pressure. The dynamo may consist of a simple coil caused 
to oscillate by the ‘‘ vibrator” in a magnetic field. 


The Netherlands Society for the Promotion of Industry 
offer a gold medal and 30/. for the best paper on the pro- 
duction of electricity by windmills, its storage, trans- 
mission, and utilisation. The following points in par- 
ticular should be attended to: 1. What is the average 
energy a common windmill is able to produce per day 
of 24 hours in combination with an electric accumulator ; 
what would be the installation most suitable to this effect, 
and what would he the cost of one horse-power hour? 
2. Is it possible, from an economical point of view, to 
apply the new aerial motors on an extensive scale for the 
accumulation and the utilisation of this energy? If so, 
what mechanicsl appliances would be required for this 
purpose? The project of a supposed app ication of the 
system, by which a factory is provided with light and 
power, is wanted as an illustration. Answers must be 
sent before July 1, 1894, with the author’s name, in a 
closed envelope, to the general ay of the Society, 
F, W. Van Eeden, at Haarlem, Holland. 


Amongst the very interesting exhibits at the World’s 
Exposition, Chicago, was the Laval steam turbine, which 
ran at a speed of 20,000 to 30,000 revolutions per minute, 
and developed 20 horse-power. The wheel was only 4 in. 
in diameter, and as it was impossible to perfectly balance 
it, the difficulties arising from centrifugal force at the 
high speeds attained, were avoided by mounting the wheel 
on a very flexible shaft, which yielded so as to allow the 
wheel to rotate about its centre of gravity, whether this 
coincided with its centre of figure or not. We remember 
seeing some time ago drawings for a centrifugal separator 
in which a somewhat similar plan was followed. The 
separator was mounted horizontally on a stiff spindle, 
one end of which was carried in a bearing attached by a 
ball-and-socket joint to the frame of the machine, whilst 
the bearing at the other end of the shaft was carried by 
four springs, thus allowing a certain freedom of motion to 
that end of the spindle. The machine, we believe, was 
never actually constructed. 


At a recent meeting of the Engineers’ Club, Phila- 
delphia, a discussion took place on the pressures required 
in riveting machines. Mr. Wilfred Lewis recalled that 
experiments made some years ago by William Sellers and 
Co., of Philadelphia, on a number of 4-in. rivets, showed 
that under a pressure of 10,000 lb. the rivet swelled and 
filled the hole without forming a head. At 20,000lb the 
head was formed, the plates slightly pinched ; at 30,000 lb, 
the rivet was well-made; at 40,000 1b. the metal in the plates 
around the rivet began to stretch, and increased under 
higher pressure. From these experiments it was concluded 
that a pressure of 300,000 lb. was required per square inch 
of rivet section in cold riveting. In hot riveting, until 
the last few years, the pressures used did not exceed 
60,000 lb., but now 150,000 lb. was not uncommon. Mr. 
James Christie stated that in girder work for red-hot 





rivets, with a length of grip not exceeding 3 diameters, 
50 tons per square inch of rivet section was sufficient, but 
with larger rivets higher pressures were uired, and, 
in extreme cases, 100 tons per square inch might be 
necessary. 


A new Imperial train for the Czar of Russia is at 
present being built at the Alexandrowski Wagon Manu- 
factory at St. Petersburg. It consists of eleven carriages, 
of which one is reserved for the railway officials, a kitchen 
carriage, and two luggage vans. With the exception of 
wheels and the axles, which have been supplied by 
Krupp, at Essen, the whole of the material is of Russian 
origin and manufacture. By means of a very powerful 
automatic brake, the train can be brought to a standstill, 
in a minimum of time, from every one of the carriages. 
The interior of the carriages is appointed with much 
taste. The windows are different on both sides; the 
side with the corridor has windows of a uniform size, 
whilst the windows on the other side are made in accord- 
ance with the requirements of the various compartments, 
The passages between the various cars are vestibuled. 
The carriage of the Czar and Czarina is connected 
directly with the dining-room, then comes the large 
saloon car, the carriages of the Grand Dukes, &c. The 
carriages will be sent ona “trial trip” to Copenhagen ; 
— of them have already been sent to Vienna and 

ck. 


The fifth annual conversazione of the Institute of 
rine Engineers was held at the Town Hall, Stratford, 
on the 8th inst. There was a large gathering of members 
and friends, numbering over 500. among which were in- 
cluded the President, Mr. W. H. White ; Past-Presidents 
Messrs. Beldam and Manuel ; and several vice-presidents 
and members of the council. The programme, in addi- 
tion to vocal and instrumental music, comprised a series 
of experiments, by Mr. M. Gray, ‘“‘On Anderton’s New 
Stereoscopic Lantern,” and experiments ‘‘On Surface Ten- 
sion and Bubbles,” by Dr. Hermann Hoffert, of the Royal 
College of Science, South Kensington. Around the room 
were arranged objects of special interest—among these we 
may mention models of McGlassson’s reversible propeller, 
Joy’s valve gear, Murdoch’s locomotive 1781-4, the hand- 
some model of s.s. London Belle, and a very exquisitely 
finished model of an engine and boiler, the work of C. R. 
ymer, an engineer apprentice. The United Asbestos 
Company exhibited specimens of crude and manufactured 
asbestos. Mr, Ruthren had on view his balance steering 
gear; and Messrs. Dewrance showed their patent renew- 
able stop valve, water gauges, &c. 


The new s.s. Gothic, which has just been completed by 
Messrs. Harland and Wolff, Limited, for Messrs. Ismay, 
Imrie, and Co., and which is to sail between New Zea- 
land and home, is not only the largest vessel in the 
Australasian trade, but is fitted for carrying no less than 
75,000 to 80,000 carcases of frozen mutton. She is fitted 
with two complete duplicate refrigerating machines by 
J. and E. Hail, Limited, of Dartford, on the same lines 
as a number of steamers fitted by them for importing 
frozen mutton on a very large scale from the River Plate, 
and which proved so successful. The machines cool a 
large quantity of brine to some 30 deg. or 40 deg. below 
the freezing point of water, and this is circulated by 
means of pumps through pipes nested between the deck 
beams of the holds to be kept frozen; the pipes thus 
occupy no useful space, and are out of harm’s way on the 
outward voyage, when the ship is carrying a general 
cargo. In the Gothic special attention has been devoted 
to the carriage of dairy produce, for which perfectly 
regular and even temperatures are indispensable, the 
brine pipe system lending itself particularly well to 
this purpose, as all the temperatures throughout the re- 
frigerated holds and ’tween-decks can be regulated from 
the engine-room, without entering the eold spaces for 
opening and closing air trunks, which have been by this 
system entirely done away with. 


In a recent issue of the ‘‘Comptes Rendus” of the 
Paris Académie des Sciences, M. Moissan describes a 
continuous electric furnace in which materials may be 
melted out of contact with the carbon vapour of the arc. 
The body of the furnace is constructed out of bricks of 
lime, surrounding a central cavity. The sides of this 
cavity are lined with alternate plates of carbon and mag- 
nesia, the latter being next the lime, as, if the carbon 
plates were in contact with the lime, combination would 
occur at the high temperatures reached, liquid calcium 
carbonate being formed. The magnesia plates are irre- 
ducible by carbon, and hence can only waste away by 
direct volatilisation. The cavity is closed with simple 
plates, above which is placed a block of lime. The arc 
carbons pass through opposite walls of the furnace, and 
the arc is struck between them in the centre of the cavity. 
Below the arc, and above the bottom of the cavity, a tube 
of pure carbon 1 or 2 centimetres in diameter passes 
through the furnace from side to side, and is inclined at 
an argle of 30 deg. to the horizontal. The ores to be 
fused are placed in this tube and theare struck. The 
metal as reduced flows down to the lowerend of the tube, 
where it can be collected. Usinga current of 600 amp?res 
at 60 volts, M. Moissan has produced an ingot of chro- 
mium of 2 kilogrammes weight. The fused metal was cast 
in moulds of sesquioxide of chromium, to which it gave up 
any carbon it originally contained. The heated part of 
the carbon tube is transformed into graphite. 





Coat 1n Russta.—The production of coal in Russia last 
year was 6,913,351 tons. It should be observed that the 
expression ‘“‘ coal” must be taken to include anthracite, 
coal properly so called, and lignites. The Donetz basin 
figured in last year’s output for 3,560,000 tons, or 434,000 
tons more than in 1891, 
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THE DEBATE ON THE NAVY. 

THE debate on the state of the Navy, which took 
place in the House of Commons on Tuesday last, 
followed the course that might have been expected. 
It is the misfortune of our system of government 
that it is almost impossible to separate the adminis- 
tration of the Navy from party politics. The fact, 
although deplorable, is inevitable, unless some radi- 
cal change be made, and it is useless to blame this 
or that individual for a defect which is inherent to 
the pernicious system that has grown to be a part 
of our Constitution. Lord George Hamilton was 
careful to say that his motion was of a non-partisan 
character, and we are willing to give him credit for 
all candour, but the task of lifting the administra- 
tion of the Navy out of the mire of party politics 
was entirely beyond his powers ; as, indeed, it is 


ving | beyond the power of any statesman so to do by 


simple declaration of a wish or intention. What- 
ever may have been said, or might have been said, 
by the leaders on either side, had the Prime 
Minister accepted Lord George Hamilton’s motion 
it would have been looked on as a party victory for 
the Opposition, and would have been made use of 
at the polls. 

It is not for this reason that the course taken by 
Mr. Gladstone should meet with approval, although 
parliamentarians appear to consider it an all- 
sufficient excuse. So degraded have we become, 
that political self-preservation is unblushingly 
acknowledged the first law of nature for front 
benches. ‘‘Is it likely,” say the supporters of the 
Government, ‘‘that Mr. Gladstone should acknow- 
ledge his adversaries right and himself wrong? It 
would be simply political suicide!” Such senti- 
ments are not dished up raw and undisguised for 
the consumption of the British public ; that is not 


| our modern British manner. We cozen and gloze ; 


we obscure counsel with windy rhetoric ; we ignore 


| facts which do not serve our purpose or unduly 


emphasise others that do; we attribute unworthy 
motives to others, posing ourselvesas the most dis- 


1|interested of patriots: but perish order, arts, 
1} learning, national honour, and public security, so 


long as we can sit tight in the sunshine of the 
Treasury Bench, dooming our opponents to the cool 
shade of Opposition: and there is not a pin to 
choose between either party. 

However, the administration of the Navy is in 
the grip of party politics, and it is the duty of 
every non-political journal to make as good a fight 
as possible for the true interests of the country. 
A few weeks ago* we published a simple statement 


* See page 593 ante. 








of facts which showed what would be, at a future 
date, the position of the British Navy in relation 
to that of two other Powers. We then stated that 
we were too near danger point for inquiry into 
this question to be any longer delayed, and we 
think an unbiassed examination of the Tables we 
put forward can lead to no other conclusion. 
Certainly nothing said in the debate of last Tuesday 
evening has weakened our opinion in this respect. 
Lord George Hamilton was repeating our previous 
statement in asserting that ‘‘ our command of the 
sea is at the present moment in jeopardy,” although 
the danger might be prospective rather than im- 
mediate, and we can therefore support the Con- 
servative ex-First Lord of the Admiralty without 
fear of accusation of political bias. Time is indeed 
in this matter the master of the situation. It is 
not as it was in days past, when wars were prolonged, 
and the construction of vessels could be pushed 
forward to take their place in the line of battle 
though they might not be commenced at the time 
peace was broken. In this way England’s ship- 
building resources have stood her in good stead in 
the days of the old wars; but such things will not 
happen again. As a nation now finds itself on the 
declaration of war, so will it have to fight its way 
to the end. Potential energy is not likely to be 
a factor of modern naval success, although ship- 
yards and engineering shops will be of value to 
make good quickly the damages of battle. Modern 
wars are of short duration on land, and are likely 
to be still shorter on sea. The end might come 
before we had time even to launch half-a-dozen 
torpedo-boats. 

When the Naval Defence Act of 1889 was passed, 
the Government of the day undertook that the 
British Navy of 1894 would be equal to any two 
navies of Europe. Lord George Hamilton claimed 
that this promise was fulfilled, or would be by April 1 
next, but that there was little margin to spare. 
Looking to the future, however, he found that at 
the commencement of the next financial year 
France will have six battleships building, and three 
more will be commenced in that year. The dis- 
placement of these nine ships would be 106,000 
tons. Russia will have six battleships building, and 
two will be commenced next year. This gives 
eight altogether, with a displacement of 90,000 
tons ; or, taking both France and Russia, seventeen 
battleships, with an aggregate tonnage of 196,000 
tons. Of course we have not next year’s programme 
revealed, but as at present arranged Great Britain 
will have three ships building, representing 42,000 
tons, and two of these have only been commenced 
within the last three weeks or so. In addition to 
these line-of-battle ships, France and Russia have 
each two coast defence vessels in construction, 
having an aggregate tonnage of 21,000 tons, and 
these vessels are so heavily armed and armoured that 
they might take their place in the line of battle were 
they present ; and the course of naval warfare would 
likely be such that they would have every chance 
of being present. Passing to first-class cruisers, 
Lord George Hamilton pointed out that France 
will have five building, representing a displace- 
ment of 30,000 tons, and Russia two, equal toa 
displacement of 23,000 tons. Against this, England 
will have only one building, representing a dis- 
placement of 14,000 tons, a single vessel not yet 
begun. Summing up these figures, it will be found 
that at the commencement of the next naval year 
France and Russia will have twenty-eight ships 
building, representing a displacement of 270,000 
tons, and Great Britain will have four ships build- 
ing, representing a displacement of 56,000 tons, 
Summing up, Lord George said that in the course 
of next year France and Russia will have twenty- 
one armoured ships in various stages of construc- 
tion, with a total displacement of 217,000 tons, 
which would be equal to half the total number of 
battleships available for the Navy of Great Britain. 

We find a good deal of comfort in Mr. Glad- 
stone’s reply to the late First Lord’s attack. With 
the political part of the question, which the Prime 
Minister resolutely refused to ignore, we have little 
concern. It is a satisfaction that Mr. Gladstone 
acknowledges it to be ‘‘the capital duty of the 
Government to make adequate proposals for the 
defence of the country.” Such a phrase may, of 
course, mean nothing, but in the present case we 
think it means a great deal. The present Govern- 
ment have found they have made rather a mistake. 
Under pressure of a falling revenue, and with a 
deficit to face, the old tactics—common alike in 
times past to both parties—have been to squeeze 
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the Navy. It was an easy and popular course, 
but of late years the Press has done some- 
thing to enlighten the public, and _ since 
the great exposure of 1884, a new temper 
has been engendered. The average citizen sees 
how essential a strong Navy is to national exist- 
ence ; not simply to national self-glorification, but 
to the continuance of that commerce by which we 
alllive. The present Government have been some- 
what slow to recognise this salutary awakening, 
but the course of affairs out of doors during the 
last few weeks has apparently opened their eyes. 
If we can read between the lines of Mr. Gladstone’s 
speech, therefore, we shall have a fair shipbuilding 
programme when the Estimates are brought for- 
ward early next year. Doubtless it would have 
pleased the Government well enough to have 
acquiesced in that which Lord George Hamilton 
asked, but it does not do for old parliamentary 
hands to climb down. It exalts the wisdom of the 
other side. 

There is one circumstance in connection with the 
provision for naval expenditure which seems as hope- 
less as ever. When the late Government brought 
forward the Naval Defence Bill, it was attacked by 
the Opposition for reasons which appeared to us, and 
which westill believe, to have been purely partisan. 
It is difticult to see how business men, accustomed 
to the conduct of large constructive works, could 
seriously question the wisdom of providing some- 
thing like a continuous programme. The opposi- 
tion, fortunately unavailing, was, however, so 
strong and so explicitly stated that even parlia- 
mentarians have not been able to eat their words, 
and the Navy Estimates will still remain the 
sport of public opinion, as it blows hot or cold 
from year to year, whilst the prospect of a 
»00r Budget is likely to produce that state of 
ome which unscrupulous Chancellors of the 
Exchequer—and they are all unscrupulous—have 
no hesitation in bringing about by curtailing the 
Navy Estimates. One would have thought that 
Governments would have been only too glad to 
be protected against themselves, or against the 
breath of unpopularity due to a rise in taxation ; 
and so they would have been were it not that polli- 
tical tactics demand opposition to one of the wisest 
measures ever brought before Parliament. 








DANGEROUS OCCUPATIONS. 

Pustic opinion is rapidly changing on the sub- 
ject of dangerous occupations. Formerly the con- 
ditions of employment were regarded as a matter of 
consideration for the workman only, and if he 
accepted them it was assumed that he found the 
risks were counterbalanced by the advantages. He 
was free to follow or to leave a calling as he 
chose, and the fact that he retained it was assumed 
to be evidence that he found it more remunerative 
than other and safer occupations. The Manchester 
school of politicians, which preached the doctrine 
that individuals and classes were quite able to safe- 
guard their own interests, both personal and finan- 
cial, without aid from the State, is now pretty 
nearly extinct, for experience has clearly shown the 
fallaciousness of its views. Freedom of contract 
between an employer with capital, and a workman 
without capital, either in the shape of money in his 
pocket or of a share in the funds and protection of 
a trade union, is a very one-sided affair. The claims 
of an empty stomach cannot be deferred until better 
times, like those of capital, but must be met day 
by day, and, if possible, several times a day. 
Hence the isolated workman is not usually in a 
position to make an independent bargain with his 
possible employers, and demand increased payment 
to cover the risks of a dangerous occupation. It is 
only in times of great commercial prosperity, when 
every possible hand is mest wont that the less 
skilled and unorganised workers are able to make 
successful demands for increased remuneration. At 
all other times the demand for employment keeps 
wages down to a point at which the risks to life 
and limb are not provided for, and it further pre- 
vents any systematic agitation for improved means 
and processes by which these risks may be mini- 
mised. The better class of workmen—those with 
more than average ability—naturally avoid call- 
ings which threaten their lives, and hence it comes 
that these are filled with the least able of the 
labouring classes. Those with no education or 
skill, and those who from physical or mental reasons 
are inept in fighting the battle of life, find them- 
selves impelled by a force too powerful to be re- 











sisted into trades in which the dangers are greatest 
and the pay smallest. 

The sense of a civilised community now demands 
that the State should endeavour to exercise a 
paternal care over those that are not competent to 
take care of themselves. Women and children 
have long been the subject of special industrial 
legislation, and now this is even being extended to 
adult male workers. Provided this is not carried too 
far, no reasonable person can object to it. The great 
majority of employers are anxious to deal justly 
with those that work for them, but the task is 
rendered difficult—and sometimes almost impos- 
sible—by an unscrupulous minority, whose com- 
petition in the market renders liberal treatment 
almost impossible. Legislation is required in 
many trades to bring up a few members to the 
standard of humanity that the majority desire to 
practise, and which they would readily adopt, were 
it not that it would put them at a disadvantage in 
the market, and lessen not only their profits, but 
the amount of employment that they could pro- 
vide. Further, legislation is valuable in prevent- 
ing the evils that come from long acquaintance 
with danger. It needs some external pressure to 
cause even a gentle-hearted man to adopt new 
systems of working, even when they do not entail 
any great expense. Habit is very powerful, and 
most of us endure inconveniences in our daily life 
simply because we continually defer making the 
slight effort required for their abolition. We con- 
template in all seriousness making the change next 
week or next month, and years slide past without 
it being effected. Not without reason the demon 
said, ‘‘ To-morrow always was my favourite day.” 
An Act of Parliament is useful when it obliges us 
to fix a date for the reform which we have not 
hitherto been able to find a fitting opportunity to 
undertake. 

The present Home Secretary, the Right. Hon. 
H. H. Asquith, has turned his attention to the ques- 
tion of dangerous occupations, and within the past 
few days two reports of department committees 
have been issued regarding them, on ‘‘ Various 
Lead Industries,” and on ‘‘ Potteries” respectively. 
The former is the more important of the two, as 
the industries in question are notoriously dan- 
gerous, particularly that dealing with the manufac- 
ture of white lead. For some time past much has, 
however, been done to render it less noxious to 
the workpeople by the issue of rules which require 
the employers to provide overalls and respirators 
for use in certain processes, and also accommoda- 
tion for washing and hathing. The employer is 
required to see that the workpeople wash faces and 
hands before each meal-time, and take a weekly 
bath. He has to provide all necessary appliances 
for these purposes, and insist on their use. By these 
means the constant absorption of lead through the 
skin is greatly reduced; the overalls prevent the 
clothes becoming fouled, while the cleansing pre- 
vents lead particles being carried into food, or 
accumulated under the nails and in the pores of 
the skin. To minimise the absorption of lead dust, 
the plates of lead carbonate are required to be 
wetted before they are removed from the ‘‘ white 
beds,” and again at the crushing mills. But in 
spite of these precautions much dust is created. 
That this is so will be understood from a descrip- 
tion of the process of manufacture. Gratings or 
thin plates of metallic lead are made into stacks 
within a brick cell. This is done as follows: The 
floor of the stack is first covered with a layer of 
tan ; on this are arranged as closely as possible 
stoneware pots filled with dilute acetic acid, 
and on the top of these are placed four or five 
layers of lead plate: The whole is covered over 
with boards, forming a second floor, upon which fresh 
layers of tan, pots, and plates are arranged. This 
is in its turn covered in the same way, and so on 
until the stack is full, as many as ten or more 
layers going into one stack. When it is complete, 
it is closed and left ten to fifteen weeks; the tan 
heats and evolves carbonic acid, the heat volatilising 
the acetic acid. Chemical action between the lead, 
the carbonic acid, the acetic acid, and the air takes 
place, leading through a series of changes not 
clearly understood to the ultimate production of an 
amorphous basic carbonate of lead, or white lead. 
When the process is supposed to be complete, the 
stack is opened and taken to pieces. The corroded 
lead plates are carried in trays, generally by 
women, to corrugated rollers, over which there 
passes a constant stream of water. In front of these 
rollers the corroded lead is tipped, after being 





dipped in water or thoroughly wetted by a 
hose, otherwise much dust arises, and even this 
does not entirely prevent it. In passing through 
the rollers the white lead is separated from any 
remaining blue or metallic lead. The crushed 
material next passes into a shallow tank, having a 
perforated bottom, in which it is raked about, com- 
pleting the separation. The blue lead is raked 
out, and the white lead passes with the current of 
water to grinding mills, where it is ground up and 
run into a series of washing tanks or becks. Here 
the lead settles, and the water is run off; the white 
lead is then removed, put into earthenware or 
copper pans, and placed in drying ovens. There 
it remains from three to five days; the pans are 
taken from the ovens by hand labour, and the dry 
white lead is either packed directly in casks or 
thrown into bins for subsequent conversion into 
paint. The emptying of the ovens and the packing 
of the white lead is necessarily a very dusty opera- 
tion, since the white lead, being perfectly dry and 
friable, rises readily as dust. 

Such is a general outline of the process. The chief 
danger arises from the inhalation of the dust, 
which is carried directly into the lungs, and also by 
the saliva into the stomach. There is also danger 
from absorption through the skin, and by particles 
being dropped into food from the hands. These 
two latter are fairly provided against by the present 
regulations, and it is to the former that the com- 
mittee directed their principal attention. They 
found, by inquiring of the medical officers con- 
nected with the various works, that women are more 
susceptible to lead poisoning than men, and young 
girls than full-grown women. It is well known 
that lead is capricious in its action on the human 
constitution, and that while some can resist its effects 
almost perfectly, others succumb very readily. From 
the evidence taken it would appear that a strong 
organisation is the best defence, and that conse- 
quently the weaker sex are the chief sufferers. As 
it is impossible to predict what will be the effect 
on a given person of the absorption of lead, the 
committee have taken the bold course of recom- 
mending that no female labour be permitted, after 
January 1, 1896, in the white beds, the rollers, the 
wash becks, the stoves, or in packing dry white 
lead. Practically this covers the entire manufac- 
ture, and, if the recommendation be adopted, must 
have very serious consequences on the trade. 

It is little less than a revolution to prohibit 
women working at a manufacture that has hitherto 
been carried on almost entirely by them. It means 
either that higher-priced male labour must be 
employed, or that machinery must be adopted as far 
as possible. Engineers are not likely to grumble 
at this latter alternative; at some of the best 
organised works many of the processes are con- 
ducted by aid of automatic mechanism, and in all 
machinery might be adopted to a greater extent 
than it is. It shows how crude processes survive 
when labour is cheap and ignorant when we relate 
that, in forming the stacks, in some works women 
carry on their heads plates of lead, varying from 
30 lb. to 50 1b., up ladders 10 ft. to 15 ft. 
high. At others women cast these plates from 
the molten lead. Evidently the owners need some 
pressure brought to bear upon them in order to 
enable them to recognise that they live at the close 
of the nineteenth century, and to see that not only 
is it indecent to allow ignorant women to continue 
in such tasks, but also that it is uneconomical. 
The disinclination that we should otherwise feel 
in concurring in the recommendation to abolish 
female labour at two years’ notice is a good deal 
reduced by the knowledge that it is now used, in 
part, for such unnecessary purposes. 

From time to time processes for the manufacture 
of white lead in a perfectly innocuous manner have 
been placed before the public, and some of these 
are now at work, but their output is, relatively, so 
small that the committee pass them over in a few 
words. Foreign competition in white lead is so 
severe that regulations demanding a radical change 
in its method of manufacture would kill the home 
industry entirely. Besides white lead, there is 
manufactured sulphate of lead, red lead, orange 
lead, litharge, and yellow lead. None of these 
latter are so poisonous as white lead, and beyond 
general recommendations concerning ventilation 
and personal cleanliness the committee have little 
to suggest. 

The Potteries Committee of Inquiry found that 
the chief evil they had to deal with was the dust of 
clay and flint. These haye a serious effect on the 

















Dec. 22, 1893.] 


ENGINEERING. 


755 








health of the workers, setting up inflammatory action 
in the lungs, and ending in gradual consolidation and 
abolition of the functions of the organs. Analysis 
of the mortality returns for males above the age of 
fourteen for the year 1890, of the parish of Stoke- 
on-Trent, including the county borough of Hanley, 
the boroughs of Longton and Stoke, and the large 
town of Fenton, show that, of the total mortality 
from all causes among potters, bronchitis accounted 
for 42 per cent., pneumonia and pleurisy 8 
per cent., and pulmonary consumption 21 per 
cent. Thus 71 per cent. of the deaths arose from 
chest diseases. Among pressers, bronchitis was the 
cause of death in 47 percent. of the cases, and 
other lung diseases in 7 per cent.; pulmonary 
consumption accounted for 21 per cent. In this 
class, therefore, 75 per cent. die from chest diseases. 
In males above fourteen, living in the district, 
but not engaged in pottery labour, diseases of the 
chest produced 26 per cent., and pulmonary con- 
sumption 14 per cent. of the deaths. The dust is not 
directly poisonous, in the ordinary sense of the 
word, but it isso deleterious that the average length 
of life among potters is forty-eight years, while 
among non-potters in the district it is fifty-three 
years. It is evidently impossible to abolish clay 
and flint in the pottery trades, or to prohibit adult 
male labour, and therefore the committee could 
only insist on improved ventilation and greater 
cleanliness. 

Lead poisoning also occurs in the potteries from 
the glazes employed, and is especially liable to 
attack young women and lads, especially if they are 
ill fed or debilitated. The bad effects of the lead 
are, however, being gradually reduced, as shown 
by the statistics of the hospitals and the experience 
of medical men. This is probably due to greater 
personal cleanliness, to an improved standard of 
living, and possibly to increased intelligence among 
the workers. The committee suggest that in future 
no child under fourteen be employed in the dipping 
house or the dippers’ drying room, or in any process 
of ware-cleaning after the dippers, glost placing, 
china scouring, ground laying, or majolica paint- 
ing, or in any process in which lead is used. Over- 
alls and head coverings are to be provided for all 
workers exposed to lead dust; no food is to be 
eaten in a room in which lead is employed ; efficient 
ventilation and daily cleansing are to be provided 
for; washing appliances are to be supplied ; ex- 
cessive temperature in the workshops is to be 
avoided, and no female under sixeeen years of age 
is to be employed at treading the lathes used by 
turners. 

These recommendations are much less drastic 
than those propounded by the Committee on 
Lead Industries, the danger to be met being 
less imminent. They amount to little more 
than common-sense suggestions that any humane 
employer would wish to carry out. It is evident, 
however, from the tone of the report, that 
greater opposition is to be expected from the work- 
people than from the employers. Dust is pre- 
ferred to draughts, overalls are found to be irksome 
to work in, scrupulous cleanliness involves more 
trouble than workpeople often care to take, and in 
many ways the proposed reforms will provoke 
opposition. The position of an employer thus 
becomes very unpleasant. He is urged to spend 
money and thought for the benefit of his work- 
people, and he finds his efforts resisted by the very 
persons who reap the gain of it. He must console 
himself by the reflection that were it not for this 
want of thought—this preference of present ease 
to future well-being—he would find it difficult to 
obtain hands, and would have to pay greatly 
increased wages for those he did get. It is un- 
doubtedly true that the office of the Inspector of 
Factories is as much concerned with workpeople 
as with employers, and that a constant and steady 
pressure is required to bring both parties up to the 
level of practice which both admit to be desirable. 
One great use of these inquiries will be to demon- 
strate to the labourers that they must bear their 
ar in the steps taken for the preservation of their 

ealth. 





THE DISTRIBUTION OF POWER 
FROM NIAGARA. 

At the meeting of the Institution of Electrical 
Engineers held on Thursday, the 14th inst., the 
discussion on Professor Forbes’s paper on ‘‘ The 
Distribution of Power from Niagara” was resumed. 

The first speaker was Mr, Ferranti, who said 





that he had not been present at the reading of 
the paper, but had been able to study it since. A 
remarkable fact in connection with the scheme was 
that, although a number of the best designers in 
the world had been asked to prepare plans, and 
had done so, none of these had been found entirely 
satisfactory, but the information supplied had ap- 
parently furnished a very good basis for the designs 
actually adopted. In the dynamos there were 
several novel features, such as the oil insulation of 
the coils. On this head he might mention that he 
himself had taken out a provisional patent for a 
very similar method some years ago, but had after- 
wards abandoned the idea, and he thought wisely. 
The engineers to the Cataract Company had been 
round the Continent examining designs and col- 
lecting information, and in the dynamo designed 
by Professor Forbes he recognised features due to 
Mr. C. E. L. Brown, of Baden, such as the mica 
insulated armature coils, which were a special 
feature of Mr. Brown’s design. He was surprised 
that after all the researches made a higher poten- 
tial than 2000 volts was not adopted in the 
dynamos. The practice of transforming up had 
objectionable features. There was a very great 
difference between designing and building dy- 
namos as a regular every-day practice, and 
designing them after getting all the infor- 
mation available in the world, and then doing 
the work, without great personal experience in the 
making, and above all in the running, of such 
machines. If this matter had been left to those 
who sent in the best designs, and the work of im- 
provement placed in their hands, it would, he 
thought, have been better. It was, he noted, pro- 
posed to use 20,000 volts on the line. This was 
adopted on the assumption that since 10,000 volts 
difference between one wire and the earth was used 
at Deptford, there would be no more difficulty in 
using 20,000 volts between the two leads. This wasa 
fallacy. At Deptford concentric wiring was adopted, 
in which, though the outer might get to earth, no 
harm was done, whilst if one of the mains at Niagara 
did so the electromotive force would fall to 10,000 
volts. In limiting their first attempt at high poten- 
tial work to 20,000 volts, he thought the author and 
his assistants were very wise. Looking at the subway 
as shown in the drawings, he thought it would be 
a very “‘ hot” place. He had been very close toa 
very high electromotive force himself, and found 
10,000 volts quite alarming when it got out of 
control. He thought the proposed periodicity of 
16% was too low, and even with one of 25, lighting 
would have to be sacrificed. Forty would be a 
much more satisfactory number, as with it both 
arc and incandescent lighting were possible. One 
side of the question was most important, 
viz., the general principles on which the Cataract 
Company got its information and assistance. 
They proceeded in a very clever way. They 
formed a commission, including the greatest scient- 
ists in the world, to obtain and report on plans and 
specifications, for which very inadequate prizes 
were offered. Though these plans were prepared 
by experts, one firm alone having spent 1000/. on 
them, nothing was found satisfactory, and so the 
next year the company sent its engineers round the 
world to gather information, though intending all 
the time to have the work executed in America. 
In short, the designs as adopted were based upon the 
unrecompensed work of the world. He did not 
attach any blame to Professor Forbes personally, 
but he must regret that the beautifully worked 
scheme of the company had been so successful. 

Mr. Alexander Siemens, referring to Mr. Ferranti’s 
charge against the Cataract Company, thought it 
was only right to point out that the conditions of 
the competition clearly showed that it was in- 
tended to execute the work in America. His own 
firm had not thought these conditions were suffi- 
ciently favourable for them to undertake the pre- 
paration of detailed plans, and they had accord- 
ingly only sent in an outline scheme, and so were 
out of the running for the prizes. The amount of 
the prizes was also clearly stated, and all tenderers 
must have acted with open eyes. With regard to 
the potential of 20,000 volts, he did not perceive any 
difficulty in making cables to carry this. In some 
experiments made by his firm, 50,000 volts had 
been safely carried. In respect to one other point, 
was it so absolutely certain that the continuous 
current could not have been used by running the 
machines in series? Personally, with the experi- 
ence he had gained, he would be afraid of under- 
taking the insulation of the dynamos. He had on 


various occasions, for different classes of work, 
made comparative estimates for the alternating and 
continuous current systems, and, up to the present, 
had always found the advantage to lie with the 
continuous curren‘. 

Mr. S. H. Evershed remarked that much fault 
had been found with the low periodicity adopted, 
but he thought previous speakers had not con- 
sidered the effect of the back electromotive force 
caused by mutual induction between the mains. 
Taking the mains as of 3 square inches in section, 
and the current density as 333 ampéres per square 
inch, the back electromotive force at a periodicity 
of 100 would be 880 volts per mile, whilst the loss 
due to direct resistance of the cables would be 27 
volts only. At a periodicity of 25 the back electro- 
motive force would be reduced to 192 volts, the loss 
due to resistance remaining as before. From these 
figures it was evident that Professor Forbes had 
a strong argument in favour of a low frequency. 
There was a point, however, on which he wished 
for information, viz., the reasons for adopting an 
artificial load for facilitating the working of the 
machines in parallel. The device appeared un- 
necessary, as alternators were successfully paralleled 
without such aid. 

Mr. Crompton found fault with the paper in that 
no information was given as to the estimated cost 
per horse-power transmitted to Buffalo. All other 
questions as to details of design, insulation, perio- 
dicity, were subordinate to this one question, Would 
the enterprise pay? His own firm had had many 
similar schemes, of course on a smaller scale, 
brought before them, but in every instance they 
had to abandon the project on account of the cost 
involved, even when the distance to which the 
power was to be transmitted was only ten or fif- 
teen miles. With regard to the question of ethics 
raised by Mr. Ferranti, he quite agreed that there 
had been a barefaced attempt to pick the brains of 
the world. He spoke feelingly on the subject, 
because the last comer invariably did this, since 
no system of patent laws yet devised could protect 
the pioneers, who were, of course, unable to cover 
every possible method of accomplishing a given 
end in their specifications. He agreed with Mr. 
Siemens as to the comparative advantages of the 
continuous current, holding that with a given 
amount of copper more could be done by the con- 
tinuous than by the alternating system. Mr. Sie- 
mens claimed that he could supply cables safe for 
working at 20,000 volts, but he had said nothing 
as to the cost of such cables. He wondered if 
Professor Forbes had ever seen a high-tension 
switchboard during a thunderstorm. He did not 
mean a natural thunderstorm due to the elements, 
but a ‘‘real artificial” one, due to the vagaries of 
high-tension current itself. He thought that if 
arcing occurred at one end of the 18-mile conduit, 
it would soon reach the other end. He had a good 
deal of experience with porcelain insulators, which 
he saw it was proposed to use in the conduit, and had 
found that what was good enough for the telegraph 
department was not good enough for use in under- 
ground lighting conduits. After much trouble he 
had, however, got a material which worked satisfac- 
torily at an electromotive force of 200 volts; but 
20,000 volts was a very different matter. Oil in- 
sulation he did not believe in, nor did he agree 
with previous speakers that a periodicity of 42 was 
satisfactory in arc lighting. 

Mr. Kapp read a communication from Mr. 
C. E. L. Brown to the effect that he had found no 
difficulty in working alternators in parallel even at 
high periodicities. In fact, he had been unable to 
detect any difference in the working between a 
range of 15 periods and 100. He had worked 
a machine of his successfully in parallel with a 
Ganz machine having a totally different curve of 
electromotive force. No artificial load was neces- 
sary. As regards transformers, a high frequency 
was certainly best. Itshould further be kept in mind 
that large transformers would not run cool as easily 
as small ones. For motors a high frequency was 
quite as good as a low one, and for are lighting 
a periodicity of less than 40 was useless. He 
thought the adoption of a two-phase system with 
four wires was good, but apparently the worst 
possible design for the dynamos had been selected. 

In reply, Professor Forbes congratulated the 
Institution on the discussion that night, which had 
risen far above the level to which it had sunk at 
the previous meeting. The speakers that evening 
had at least attempted to grasp the problem, 





whereas on the previous occasion he had felt 
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nothing but sorrow at the failure of the various 
speakers to take a comprehensive view of the sub- 
ject, though there was some excuse in the fact 
that but little time had been available for the study 
of the paper before the discussion took place. 
For a work of this kind months of study were 
required. One remarkable feature of the discus- 
sion was, however, the fact that’ nearly every 
adverse criticism had been combated by some 
succeeding speaker. He was astonished at the way 
in which the proposed adoption of low frequency 
had been received. He had claimed no credit for 
it, as he had believed himself to be a mere plodder, 
but, judging from the discussion, he appeared to be, 
in fact, a discoverer. In noting the varying opinions 
expressed from different parts of the hall, he had 
observed a sort of reflection of the course of rea- 
soning he had himself gone through before draw- 
ing up his final plans, and he had no doubt that 
when the various speakers had had time for further 
consideration, their opinions would be greatly 
modified. In 1890 every member of the Niagara 
Commission was opposed to the adoption of the 
alternating current, but since then all but one had 
been converted. In his report, drawn up at that 
time, the use of the alternate current, an electro- 
motive force of 2000 volts, step-up transformers, 
and Tesla motors, were all outlined. The only 
mistake he made at the time was to recommend 
the Mordey alternator, which had, by further 
experiment, been found unsuitable for the con- 
ditions obtaining at Niagara. Mr. Mordey would 
remember that in experiments made to test this, 
in which it was attempted to run the machines 
in parallel with a high resistance, consisting of 
glow lamps interpolated between the machines, 
the lamps went up and down with a perio- 
dicity of several seconds. In his remarks, Mr. 
Mordey had entirely failed to grasp the fact that 
this was a power plant, and not an electric lighting 
one. The machines used must run instep without a 
waste current, and no risk of breakdowns could be 
faced, such as had occasionally occurred with the 
Mordey alternator, which, in short, did not work 
well enough forhis company. He had adopted the 
principle of the artificial load as an additional pre- 
caution against breakdown. He had anticipated 
that manufacturing firms would raise difficulties as 
to providing transformers to work on the plant, and 
had therefore himself prepared designs for every 
special case required. e had given experimental 
proofs of the advantages of low frequency, with 
which proofs no speaker had dealt. Mr. Mordey 
wanted him to use 500 volts, but in that case 400 
square inches of copper would be required. It 
should be remembered that the space required for 
insulation in a 5000 horse-power machine was pro- 
portionately less than in a smaller machine. Pro- 
fessor E. Thomson had objected to the design of the 
dynamo on one point, and had the support of Mr. 
Kapp. But Professor Thomson’s criticism was based 
on the common American system of proportioning 
the parts, not by Kelvin’s law, but by the drop of 
electromotive force. The dynamos in question 
could, no doubt, have been improved in efliciency 
by adding more copper or more iron, but he had 
stopped short at the point at which an expenditure 
of 60 dols. would not increase the output by 1 horse- 
power. Mr. Ferranti had charged him with appro- 
priating the ideas of Mr. C. E. L. Brown, but in 
answer it was only necessary to recall the fact that 
in the letter read by Mr. Kapp, Mr. Brown said 
that the worst possible design had been adopted. 
He had tothank Mr. Kapp for his study of the 
dynamo, and his favourable criticism of the 
same. His own calculations did not agree per- 
fectly with those of Mr. Kapp, but the difference 
was not large, and Mr. Kapp could not be ex- 
pected to go into the minutizw of the design. Re- 
turning to Mr. Ferranti, he absolutely denied that 
that there was any plausible resemblance between 
his own machine and any of those submitted to the 
Cataract Company. Though he .1ad not intentionally 
tried to make his machine of an original type, the 
fact nevertheless remained that the design differed 
more from those submitted to the company than 
these latter did inter se. Mr, Ferranti had also 
said that if one of his conductors were put to ground, 
the electromotive force would be reduced to 10,000 
volts, and had advocated the claims of concentric 
wiring in which one of the conductors was already 
to ground. What would happen, though, to the 
electromotive force if the otherconductor grounded ? 
He would have no electromotive force at the 
further end at all! Of course the risk of this was 





reduced by the concentric system ; still he thought 
it more likely to occur with it than with one of the 
conductors in the subway. He had to thank Mr. 
Evershed for his calculation of the back electromo- 
tive force, showing the necessity of a low perio- 
dicity. Mr. Crompton complained that no details 
had been given as to cost, but neither now nor at a 
future date was it likely that this information would 
be published. In conclusion he would state that he 
had now not one particle less confidence in his 
designs than he had before the discussion took 
place. 








THE EVOLUTION OF THE ATLANTIC 
GREYHOUND. 

Mr. Cuartes H. Cramp’s paper, read at the 
first meeting of the American Society of Naval 
Architects and Marine Engineers, has already been 
referred to in these columns. Wehada full report 
in our last issue, and we recommend its perusal to 
those of our readers who are interested in the 
subject. Mr. Cramp was assuredly well advised in 
his choice of a starting-point. For some reason, 
which we must confess we have never been able to 
appreciate, the fashion has been to take the Ari- 
zona as the first of the distinguished family, and to 
ignore her immediate predecessors, who were little 
inferior in speed, io possibly were actually her 
superiors in results attained for expenditure. Mr. 
Cramp’s paper takes the famous City of Brussels as 
the starting-point. There is some reason in doing 
so. She was the first vessel to cross the Atlantic 
under eight days, and ifa line must be drawn some- 
where, as it obviously must, here is a convenient 
place to rule it. In his description of this ship, 
however, we at once find a divergence between his 
notes and our own. He says her engines were 
simple direct-acting, with two cylinders 90 in. in 
diameter and 54 in. stroke. We have thought 
that they were horizontal trunk engines, with 
cylinders 914 in. in diameter and 48 in. stroke. 
This discrepancy is not very important, but it serves 
to show how difficult it is to arrive at absolute 
accuracy concerning things not a quarter of a 
century old. Leaving her, he mentions the Oceanic, 
Celtic, and Adriatic. The former he surely gives 
100 tons too much. For her gross tonnage was 
3707, not 3808 tons. The error in respect to the 
two later ships is more important, but it is probably 
a printer’s mistake. The length of the Adriatic 
should be 437 ft., not 417 ft., and the steam pres- 
sure carried was never as highas 80lb. These points 
should be emphasised, for to the great length of the 
early White Star boats is largely attributable the 
regularity and comfort which characterised them, 
whilst their economy in working with what nowa- 
days would be called low-pressure steam should not 
be minimised. So far, Mr. Cramp has been com- 
paring vessels by their length between perpendi- 
culars, but in speaking of the City of Berlin some 
other measurement is taken, for we should call her 
length 488 ft. 6 in., not 499 ft. 

In speaking of the Britannic and Germanic, the 
vessels which competed so successfully with the City 
of Berlin for the Atlantic record, justice is again 
inadvertently denied to the economy of the Bel- 
fast ships by putting their steam pressure and indi- 
cated horse-power too high. The most important 
point of difference between ourselves and Mr. 
Cramp’s history is in regard to the competition of 
the flyers of 1881. We agree that the Servia was 
‘out of the hunt” as regards the blue riband, but 
Mr. Cramp asserts that the City of Rome held it 
with a passage of 6 days 18 hours, and beat the 
Alaska by some 37 minutes. We know that the 
City of Rome was claimed as a record boat, but 
we do not think the claim was sustained. Whilst 
she was in Inman’s hands she never got near the 
record, and her subsequent passages were measured 
in a provoking and confusing manner, some pub- 
lished times being reckoned from Roche’s Point: to 
Fire Island, and on other occasions the Fastnet 
was taken as the eastern end of the course. 

The America was surely worth a fuller notice 
than is given her, for she was a very remarkable 
ship, evenif her career was not a financial success. 
Her rival, the Oregon, is credited with a steam 
pressure of 1701b. This would be a good pressure 
for triple-expansion engines. The Oregon had 
only compound engines, and we think Mr. Cramp 
will find 100 lb. nearer her limit. 

Mr. Cramp then goes into interesting details 
regarding the triple-expansion vessels built for the 
North German Lloyd Company at Fairfield, and 














gives a table of allowance for Southampton pas- 
sages at various mean speeds to bring them into 
the parity of Queenstown. Here he says that at 
194 knots some fourteen hours must be allowed 
for the extra distance to Southampton. In four- 
teen hours at that speed some 273 nautical miles 
would be run. This statement by the builder of 
future competitors with the present record-holders 
is of great value, and should be pigeon-holed for 
future reference when controversies on records and 
ports are to the fore. 

Curiously enough, whilst he gives full and 
accurate particulars of the Columbia, Normannia, 
and Fiirst Bismarck, he ignores the Hamburg 
Line’s Augusta Victoria, and speaks of the Fiirst 
Bismarck as the first really important merchant 
ship built in Germany. Surely the difference 
between the two ships is not enough to destroy the 
earlier vessel’s claim. If unworthy of the distinc- 
tion claimed for her later sister, she might at least 
be deemed worthy of mention. The criticisms on 
present British practice are brief, and the same 
remark may be applied to those on future American 
building. The theory is excellent. No one wishes 
to carry unremunerative deadweight, but if it be 
found that to do so promotes the objects for which 
the ship was built, viz., the comfort of passengers 
and the rapidity and regularity of transit, better 
and more cheaply than other means could do, the 
diminution of cargo capacity earning nominal 
freights may be, and possibly is, a good invest- 
ment, 





NOTES. 
THE WateR REQUIRED FoR FLusHING CLosEts 
AND DRAINS. 

A SPECIAL committee of the Sanitary Institution 
have just issued a report on the quantity of water 
required for flushing water-closets, in which a very 
substantial increase in the amount now commonly 
used is recommended. In the course of their work 
the committee have carried out a series of over 
800 experiments, and their recommendations are, 
therefore, of great weight. A number of drains 
were laid, consisting partly of pipes and partly of 
half-pipes and open channels. The gradients 
adopted for the 4-in. drains 50 ft. long were 1 in 
30, 1 in 40, and 1 in 76, and for the 4-in. pipes 
26 ft. long 1in 40. The 6-in. drains 50 ft. long 
were laid at 1 in 30 and 1 in 40, and those 26 ft. 
long at 1 in 40. At the head of each drain a 
simple short hopper basin of good type was fitted, 
having an § trap with a 2-in. seal leading with a 
bend into the drain, the top of the closet basin 
being 2 ft. 3 in. above the drain. A good syphon 
waste-preventer, discharging 2 gallons in five 
seconds, and 3 gallons in ten seconds, was placed 
4 ft. 3 in. above the basin, with which it communi- 
cated with a 1}-in. pipe. Artificial excreta, made 
out of soft soap, cocoa fibre, and clay, together with 
five pieces of newspaper, were placed in the basin 
and the flushing cistern discharged, noting in 
each case how much material was left in the 
closet traps, in the drains, and in the dis- 
connecting traps placed at the lower end of the 
drains. The amount that passed through was 
also noted. As regards the closet trap, it was 
found that a 2-gallon flush left, on the average, 5 
per cent. of the material in the trap, whilst a 
3-gallon flush practically cleared, the retention 
being 1 per cent. only. In the drains little dif- 
ference was found between the 4-in. and the 6-in. 
When 50 ft. long, and laid at 1 in 40, with a 
2-gallon flush 21 per cent. of the material was 
retained, and with a 3-gallon flush 3 per cent. In 
disconnecting traps 36 per cent. was retained with 
a 2-gallon flush, and 26 per cent. with a 3-gallon 
flush. In the case of the 26-ft, drains, 3 per cent. 
was retained in the drains, and 26 per cent. in the 
disconnecting trap, with a 2-gallon flush, whilst 
with a 3-gallon flush these figures were reduced to 
1 per cent. and 19 per cent. respectively. Taking 
a general view of their experiments, the committee 
consider that the minimum flush should be fixed at 
3 gallons, and the maximum at not less than 3} 
gallons. 

CARRIAGE-WAY PAvEMENTs. 

A very interesting paper on ‘‘Carriage-way 
Pavements ” was read before the Society of Arts, on 
December 13, by Mr. Lewis H. Isaacs, F.R.I.B.A., 
Assoc. Inst. C.E., surveyor to the Board of Works 
for the Holborn District. One of the difficulties 
in ging | a satisfactory pavement was, he 
pointed out, due to the extension of tramways, 
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as it was exceedingly difficult to maintain the road 
near the tram rails. Inthe North of England, pave- 
ments were frequently made of gritstone sets, 
which did not take a polish and become slippery like 
granite, and were cheaper to lay, though less durable. 
‘The blocks varied in width from 5 in. to 7 in., and 
were from 7 in. to 10 in. long, and 8 in. to 10 in. 
deep. With granite sets, blocks 3 in. wide proved 
in the long run more economical than those 4 in. 
wide. The first cost of laying 3in. by 9 in. sets 
of Aberdeen granite in Gracechurch-street was 
14s. 6d. a yard, and when taken up at the end of 
twenty-five years, the total outlay, including 
repairs, had been 18s. 9d. per square yard, from 
which 2s. 3d. should be taken for the value of the 
old material. The net cost per year was thus 73d. 
per square yard. At present prices this would be 
increased to 9d. per yard. Wood is more expensive, 
costing about 1s. 44d. per square yard per annum, 
the initial cost being 8s, 6d. per yard. This class 
of pavement should not be used on steeper grades 
than 1 in 30, or at most 1 in 27. Asphalte was 
the favourite pavement in Berlin, and was yearly 
being extended. The horses did not slip on it 
much, as it was kept very clean, being washed 
down every morning and after every good shower 
of rain. Its total cost is about 1s. 9d. per yard 
per annum for laying and maintenance. As regards 
street cleansing, most Continental cities were 
better treated in this respect than London. The 
proper method was to wash the streets with copious 
supplies of water, and it would be a great advan- 
tage if London had a municipal supply of unfiltered 
water laid on specially for this purpose. The fol- 
lowing Table shows the comparative merits of 
asphalte, granite, and wood under various heads : 


First. Second. Third. 

Public hygiene ... Asphalte Granite Wood 
Noiselessness Wood Asphalte Granite 
Safety for horses, 

under existing 

conditions for 

cleansing Wood Asphalte Granite 
Cleansing ... Asphalte Granite Wood 
Durability Granite Asphalte da 
Economy ... re ‘a Wood  Asphalte 
Facility of repairs Asphalte oa Granite 

éei for tram- 

ways Granite a Asphalte 





SHIPBUILDING AND MARINE 
ENGINEERING IN 1893. 

Tue fact that the total production of new shipping 
throughout the kingdom in the year now closing is 
385,000 tons, or nearly a fourth, less than the aggre- 
gate of last year, is not surprising, and, from some 
points of view, not altogether unsatisfactory. It is 
true it indicates that where four men found employ- 
ment in 1892 only three men were required in 1893 ; 
and that, therefore, there was but three-fourths the 
money earned at shipbuilding. But activity in ship- 
building can only be satisfactory in the best sense 
when the conditions warrant that prosperity. It has 
been shown by official statistics compiled by Lloyd’s 
that the waste of shipping does not much exceed 
300,000 tons per annum. Asa matter of fact, if we 
take the removals from that registry, owing to 
all causes, for the past year given in the report 
issued quite recently, we find that the vessels lost, 
stranded, or removed from active service made up a 
total of 257,048 tons. This, of course, takes no 
cognisance of vessels removed by sale to other coun- 
tries, and these are as active, if not more so, in their 
competition and trade as when carrying the union 
jack. Another point to be noted is that as Lloyd’s 
includes a great preponderance of the tonnage of 
nearly every maritime nation within its purview, the 
257,048 tons indicated represent, within a compara- 
tively few tons, the loss of ocean cargo-carryin 
craft throughout the world. The loss in the Britis 
merchant fleet in the twelve months was 144,746 
tons, and with this latter figure we have probably 
more to do. There is, it is true, some room for 
excess to deal with the increase of merchandise to be 
carried, due to natural expansion of trade; but this 
is really a limited quantity, and as the production in 
past years has been largely exceeding the legitimate 
demands, the fact that there is decreased output is 
not without its advantages. 

Even this year, as we shall presently show, the 
total merchant tonnage for British owners exceeds 
what we have termed the waste of shipping, although 
not so largely as in some recent years, and this circum- 
stance really gives courage in the hope of future im- 
provement. The extensive machinery now in use in the 
shipyards and engine works tends to facilitate produc- 
tion at a rapid pace, and this, combined with the 
popularity of enormous cargo-carrying vessels of 5000 
to 8000 tons deadweight capacity, aggravates the situa- 





tion. It is becoming more and more recognised that 


salvation for the shipbuilder as well as shipowner 


lies in occasional cessation, or partial cessation, 
and the fact that stoppage of works brings in 
its wake dire results to workmen does not influence 
greatly. Probably the men or their represen- 
tatives are in part to blame. The time was when 
employers were willing to take work even at terms 
necessitating some sacrifice, satisfied to maintain the 
bond of union. Now, however, commercial considera- 
tions dominate more and more, and the growing ten- 
dency of parliamentary interference seems likely to 
further this end. Instead of labour and capital recognis- 
ing a community of interests, there is apparent on both 
sides a spirit of independence which is derogatory to 
the maintenance of mutualadvancement. In the closing 
year, notwithstanding the extreme difficulty of finding 
work, there have been many disputes, which, with the 
exercise of a little self-control and good sense, might 
well have been obviated. The joiners’ dispute at 
Glasgow is an instance in point. On the Clyde there is 
a most hopeful desire on the part of the employers 
for mutual action between the masters’ and men’s 
associations. Yet the workmen seem at times desirous 
of acting independently, irrespective of previous agree- 
ments. The purpose of a trades union apparently is, 
at least occasionally, to make strikes, not to obviate 
them, and certainly liberty, if not also the other two 
high-sounding but quite inconsistent terms, equality 
and fraternity, are sacrificed. Is it, therefore, surprising 
that commercial considerations outweigh the desire to 
keep works going? In several cases firms write us 
stating that they have no return to make, as it was 
impossible to get work except at less than cost price. 
Under the circumstances they were clearly better to 
act as they did. In view of all the facts, it is, indeed, 
surprising that the tonnage is as high as itis. These 
are the conditions which operated. Let us now con- 
sider the result. 

We have said that the waste of shipping in the 
British fleet in the year was 144,746 tons. The out- 
put from private yards in the United Kingdom this 
year was 883,874 tons. This represents the measure- 
ment of 742 craft, small and great—from the tiny 
launch to the Cunard liner Lucania, of something 
like 18,000 tons displacement and 12,950 tons measure- 
ment. Of this total, however, 158,292 tons were for 
foreign countries, and deducting also the tonnage for the 
British Navy—this year, unhappily, very small—the 
total British merchant tonnage is 710,000 tons, which 
is 565,000 tons more than the waste. The tonnage 
constructed for foreign nations, however, must really be 
considered, since it enters into pine agers and thu 
we find that Britain alone has much more than me® 
the loss due to wrecks, &c., without considering the 
increasing tonnage constructed by other nations. The 

TaBLe I.—Aggregates of Production in the United 
Kingdom. 
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1898. | 1892. | 1891. | 1890. 
| tons | tons, | tons. tons. 
Steamers* - 749,838 974,826 | 1,003,706 | 1,139,015 
Sailing ships .. 134,036 | 275,136; 228,749} 141,929 
Totals .. .. 883,874 | 1,249,962 1,232,545 | 1,280,944 
British Navy yards ..| 31,640} 50,450;  68,100| 22,520 
Grand totals ..| 915,514 | 1,300,412 | 1,300,645 | 1,303,464 
Steel tonnage of pri- | 
vate yards .. +-| 871,436 | 1,207,311 | 1,195,083 | 1,208,723 
Per cent. of total ‘ 98.6 96.8 | 97.00 94.1 
Foreign-owned ton- } 
nage .. oe -- 158,292 188,312 | 227,462} 272,968 
Percent. of total ..! 17.94 15.1 | 1846 | 218 
Total merchant ton- 
naget.. oe --| 872,449 | 1,131,816 1,130,816 | 1,194,705 
Percent. of steam mer- 
chant tonnage to total 84.6 75.5 79.8 88.2 
Indicated horse-power j 
of engines .. --| 917,354 | 1,003,529 | 1,022,206 | 1,078,256 
Per cent. of all war- | 
ships to merchant 
ships built .. = .., 4.95 13.1 o |. 6&3 





* Includes warships built in private yards. + Excludes British 
and foreign warships. 
tonnage of the year, however, is from 400,000 to 
500,000 tons less than in the four previous years, 
although in 1888 it was about as low, as will be seen 
from the diagram accompanying this article, which 
gives the aggregate production in all private yards. 
The falling-off, however, is not quite so marked if we 
exclude ships-of-war, for during the past three years a 
large number of vessels have been constructed through- 
out the country for the Naval Defence Act fleet. It 
is, therefore, desirable that, as in Table I., the total 
merchant tonnage built should be shown separately, 
since it reflects on the general question of freights. 
From this Table it will be seen that the decrease in 
merchant tonnage is not more than 330,000 tons in any 
year since 1888, and is about 260,000 tons when com- 
parison is made with the past two years. A point 
which is not without its significance is that the 
sail tonnage is very much less this year than it was 





in 1892 and 1891. In the latter years it bore a propor- 
tion to the total merchant tonnage of 24.5 and 20.2 
per cent. respectively. This year the ratio is 15.4 per 
cent. The merchant tonnage therefore added is, com- 
paratively speaking, a trifle more efficient on the basis 
of cargo-carrying than it at first sight appears. If we 
assume that aship is able to do but a third of the work 
of a steamer, and bring the merchant tonnage for 
the year to the basis of steam tonnage, it will be found 
that the production of the year now closing is equal to 
829,000 steam tons, whereas in 1892 it was 948,000 
tons, and in 1891 about one million tons. The decrease, 
therefore, in production, although it represents a 
fourth so far as wage-earning goes, is only equal to an 
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eighth so far as cargo-carrying or freight competition 
is concerned. The decline in the sailing tonnage pro- 
bably indicates less speculative bv although 
lately the principle has been growing of a manager 
organising a company with brilliant promises, which are 
not realisable according to existing conditions, with 
the view primarily of securing commission on gross 
earnings. The total sail tonnage is 134,036 tons, the 
measurement of 234 vessels. It is barely half what it 
was a year ago, when it reached an abnormal level, 
but it about equals the totals of 1890 and 1889. The 
decrease is more in the general size of the craft than 
in number, there being a less disposition for the 
moment to construct immense craft, and it may be 
that the mishaps to some of the big ships hitherto 
built have had some effect in bringing about this 
result. 

The tonnage of steamers shows a very great decrease 
on several past years, the aggregate being 749,838, the 
measurement of 508 vessels. This is 225,000 tons of a 
decrease, The total, in other words, is only two-thirds 
of the steam tonnage of the two past years. If com- 

arison is made with the three preceding years, the 
Sep is still more marked, being in the case of 1889 
about 430,000 tons. In the total of 1889, too, a com- 

ratively small number of warships were included. 
nstead, however, of being matter for satisfaction, it 
is quite possible that this total of 1,188,000 tons has, 
in large measure, necessitated the short total this year. 
That it is a case of necessity not only the lowness of 
freights* obtaining, but the extent of idle tonnage, 
demonstrate, as well as the low remuneration to 
capital sunk in steamship companies, on which subjects 
we wrote quite recently.t The decrease in steam 
tonnage has, of course, materially affected the marine 
engineering industry, and probably this may not be an 
inappropriate point at which to refer toit. Table III. 
gives the collective power of the engines constructed 
at the various ports. Included, of course, is the 
power for steamers re-engined. The total is affected, 
more than is that of tonnage, by work for the 
Government, for although the Admiralty are more 
inclined now than formerly to allow the engine works 
in connection with the Dockyards to construct new 
engines for cruisers and gunboats, there is still a large 
number of warships engined by private firms. Indeed, 
fully one-fourth of the total power is for British 
and foreign Government vessels, for the London 
firms, the Thomson, Fairfield, Earle, and the Barrow 
Companies, as well as Messrs. Hawthorn, Leslie, and 
Co., have their totals augmented by Government work. 
Moreover, a goodly part of the total is for ships re- 
engined, although not so large as in some previous 
years. The total power, including all marine engines, 
was, therefore, 917,354, as against fully a million 
indicated horse-power in the three preceding years. 
Excepting Government vessels, comparatively few 
high - speed steamers have been constructed, the 
great majority of the engines being for cargo-carrying 
steamers, and in these latter the aim is to pro- 
duce the lowest power consistent with a moderate 





bs See ENGINEERING, page 486 ante. 
+ Ibid., page 544 ante. 
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TABLE II.—STATISTICS OF SHIPBUILDING IN THE UNITED KINGDOM IN 1888.93. 
~ att. # \| i| 1 
Total Production. Per Cent. of Steel to Total Tons. | Per Cent. of Steam to Total Tons. | Per Cent. of Foreign owned to Total Tons. 
| | 
District. | | | 
1803. | 1802, | 1301. | 1890. | 1sg0. | 1988, | 1908, | 1902, | 1so1. | 1988. | 1893, | 1so2, | iso1. | 188. | 1898. | 1892. | 1801. | 1890. | 1889. | 1888. 
Scotland. | tons tons tons tons tons | tons | | | | 
Clyde (including outports) ..| 279,916 | 336,191 | 885,076 | 53,719 | 885,201 | 278,970 | 99.48 | 98.87 | 98.68 96 | 648 | 523 | 68.00| 81.6 14.7 | 21.37 | 26.72 | 85.6 | 34.4 | 22.6 
Other Scotch ports .. --| 22,723 | 69,361 | 67,956 | 69,155 | 60,664 | 30,047|| 100 | 95.17 94.88 | 90 || 96.9 | 62.2 54.79 | 93 36 6 | 25.3 32.2 | 18.3 14 | 10.4 
| | | | | ] 
yland. | | || | 
Tyne rg ve ee ..| 147,248 | 229,469 | 185,369 | 234,754 | 281,710 | 213,205 || 98.88 | 97.2 | 96.36 | 946 | 98.28 | 96.31 98.94 | 99.34 26.4 26.85 | 27.2 34 21.2 | 27.8 
Wear + | 122,535 | 190,802 192,114 | 197,481 | 217,336 | 142,410 100 | 99.8 | 100 | 98.6 | 98.19 90.3 79.18 100 10.95 10.2 12.85 | 17.6 22.2| 23 
Tees oo oe 93,915 | 99,279 | 120,182 | 127,739 | 110,486 | 57,170 | 98.14 93.05 97.56 76.71 || 98.18 95.15 95.42 96 35.3 12.1 11.28; 4.3 67 | 7.68 
West Hartlepool oe +-| 66,641 | 90,924 | 96,993 99,847 | 84,109 | 73,909 100 | 97.98 100 100 || = 100 100 100 | 100 17.1 1.35 118 6.6 | 13.23] 8.9 
3 -in-Furness(includin; | | | 
Eee ant Wencarent 26,791 | 33,489 | 36,845 27,549 | 41,691 | 12,471 | 99.32 | 100 100 88.5 || 75 75.75 86 33 19 23.4 6.17 |17.19| 0 88.5 | 15.5 
Mersey .. os oe --| 9,071 | 40,125 25,975 | 30,253 | 35,773 | 22,588 | 98.1 | 88.6 93.44 90.3 || 97.6 67.7 60.65 | 72 21.6 186 | 10.78 | 22.6 88 | 155 
Blyth and Whitby .. << 6,010 | 21,277) 11,754 16,059; 24,118 | 20,202 || 98.43 | 100 99.14 79.6 | 57.5 100 99.14 100 0 8 0 6.8 9.8 5.2 
Humber (Hull and Grimsby)} 9,143) 14,004 | 19,070 | 9,624 | 21,712 7,474 87 | 66 43.76 43.8 | 100 100 98.84 100 1.67 5.77 | 5.49 0 32.62} 0 
hi d other Englis | 
Thad Welsh ports .. on | 18,625 83,123 | 37,795 | 87,388] 10,346 | 14,785 | 98.75 | 96 | 93.02 | 78 1 95.7 | 67.2 | 74.56 | 66 87 7.65 |15.29| 17 | 25 | 17 
Ireland. i | 
Belfast and Londonderry 37| 87,256 | 99,827 103,466 | 77,876 | 87,265 40,308 |; 100 | 100 100 93 || 94.1 78.4 85.05 | 87.7 | 2.96 137 0 3.6 | 3.6 | 5.7 
' ! —_ 





speed when the vessel is heavily laden. In most cases 
the triple-expansion engine has been adopted, and 
there are two or three instances where it has been 
introduced for paddle steamers, driving three cranks. 
Messrs. Inglis last year, and Messrs. Denny this year, 
have so fitted steamers, and the results have been most 
satisfactory. There are this year, too, for the first 
time, if we mistake not, instances of the quadruple 
four-crank engine in large steamers. These are the 
large International liners Kensington and Southwark, 
built by Messrs. Thomson and Messrs. Denny respec- 
tively, but the quadruple, as a rule, does not seem to 
have met with that favour which was anticipated, 


TaBLE II 1.—Jndicated Horse-Power of Engines 











Constructed. = 
a 1893. 1892, 1891. 1890. 
Clyde .. oe «-| 256,435 275,899 332,906 874,324 
Other Scotch ports ..| 23,010 | 81,405 39, 41,571 
Tyne bn .-| 114,147 | 228,005 185,741 206,311 
Wear .. 77,655 | 104,261 98,070 97,000 
Tees .. 51,471 | 43,378 73,480 60,000 
Hartlepool 48 550 67,450 67,990 57,000 
Humber 7 .-| 28,200 | 24,643 67,928 44,380 
Barrow and district..| 31,480 | 36,300 26,975 52,720 
Mersey... oe ee 15,468 | 34,850 17,075 28,403 
Blythand Whitby ..} 2,080 | 10,942 6,894 8,830 
Thames and other 

English ports 189,048 98,006 70,112 69,432 
Ireland.. ee 65,720 48,390 45,950 38,285 
Total .. 892,354 1,003,529 |1,022,206 |1,078,256 

The Dockyards 27,000 | 3,500 om — 

917,354 1,007,029 -~ ee 











The coal saving, it is urged, does not compensate for 
the increase in working parts, particularly in a cargo 
steamer, where the tear and wear is great and the 
facilities for repair under emergency not too many. 
There is indicated in the past two years a tendency 
to go back to the compound engines for coasting 
steamers as well as steam trawlers. The contention 
is that while the coal efficiency is not so great, the 
engines are more readily manipulated by men who are 
not over skilful, and the tear and wear question is 
again brought forward. 

As will seen from Table [II., all districts have 
suffered, although those depending on Government 
work do not show the same heavy decreases. Moreover, 
the districts that undertake re-engining work have 
done fairly well. On the Clyde, although there has 
been a large decrease in the total tonnage, it has been 
largely in sailing vessels, so that the marine engineer- 
ing output is not so much less, the decrease on 1892 
being only 20,000 indicated horse-power, or about 74 
per cent. Itis much greater on the totals of preveding 
years, {n the other parts of Scotland it is about 20 per 
cent, On the Tyneit is particularly heavy, the total 
being but a half what it was. This is also the case 
with tonnage, being in both instances consequent on 
the fact that less Government work has been under- 
taken. Messrs. Hawthorn, Leslie, and Co., have not 
completed the same large number of cruisers’ engines, 
and Messrs. Palmer had not two battleships with their 
engines. These were completed during the year, but 
were included in the totals of 1892. The total power 
of the Wear shows a decrease of about 25 per cent.; the 
Tees is rather higher, owing to the greater proportion 
of steam tonnage. ‘The other ports show a less total, 
that in the case of the Mersey being but a half, due 
again to the warship engines constructed last year. 
This also accounts for the increase in the Thames 
total, while Ireland occupies a creditable position, 
showing an increase over a series of years, not- 
withstanding that the vessels were all of mode- 
rate speed, although, as a rule, of greater aver- 
age size than the fleet sent from any other port. 
Nearly all firms indicate decreases except where 
Government work is the chief product. Messrs. 


-| got with the steamers. 








Humphrys, Tennant, and Co., London, have com- 
pleted engines for British and foreign vessels which 
aggregate 83,600 indicated horse-power; but, of 
course, these have not been exclusively built this 
year. In like manner, Messrs. Maudsley, Son, and 
Field completed engines of about 54,000 indicated 
horse-power. Messrs. Penn have completed engines 
of nearly 30,000 indicated horse-power. The Fair- 
field Company top the list of firms in the provinces, 
with a total of 48,300 tons, the aggregate of six 
sets of engines, including those for the Lucania, the 
new Cunard steamer. ‘The five years’ total of this 
firm is 208,300 indicated horse-power, with which 
the engineering management have reason to be 
satisfied, in view, particularly, of the high speeds 
The majority of the vessels 
were of 20 knots speed. Messrs. Thomson, of Clyde- 
bank, come second with 42,100 indicated horse- 
power, also for oe eed craft, including three 
paddle steamers, an a British cruiser built in one 
of the Dockyards, Messrs. Harland and Wolff, 
Belfast, come next with 41,640 indicated horse- 
power. These were mostly for cargo or ‘‘ inter- 
mediate’’ steamers, many of them twin-screw. Last 
year this firm took second place amongst engineers, 
their total being 37,550 indicated horse-power. The 
Central Marine Works, West Hartlepool, completed 
25 sets of engines, of 36,550 indicated horse-power, in- 
cluding three sets for old steamers. This is above 
the average, and is in addition to twelve ordinary 
marine engines built for a sugar refinery in China. 
The total of this firm for five years has been 169,800 
indicated horse-power for 135 vessels, so that the 
mean is about 1260 indicated horse-power. All were 
for the merchant service. The Naval Construction 
Company, of Barrow, who were third last year with 
26,975 indicated horse-power, have this year a total 
of 30,800 indicated horse-power, the largest engines 
being for an Indian troopship. Messrs. Denny and 
Co., Dumbarton, take a creditable place with 30,060 
indicated horse-power, all for merchant vessels. Very 
few of the other firms exceed 25,000 indicated horse- 
power. 

One of the most remarkable features is the decrease 
in foreign-owned tonnage built in thekingdom. There 
has been a steady decrease over a series of years from 
293,093 tons in 1889 to 158,292 tons this year. This 
latter is about half the former, but one must at the 
same time consider the decrease in the aggregate. 
Withal, however, foreign countries are taking a less 
proportion of our tonnage. In 1889 other nations took 
22.37 per cent. of the tonnage produced, and this de- 
creased to 15.1 per cent. last year, consequent, as we 
then iedganl. to a less inclination to risk money at 
atime when the shipping trade was depressed than 
was displayed by the British shipowner. Even with the 
aggregate output so low, the foreign proportion is now 
only 17.94 per cent. It can scarcely be said that this 
is due to any decrease in the activity in building 
up merchant navies, for one might almost say that, 
notwithstanding the condition of the shipping trade, 
there is manifest on all hands a desire for a merchant 
navy, and, as a consequence, we are taking a lessening 
share in the carrying trade of other countries. Pro- 
bably Norway indicates greatest vitality for her posi- 
tion amongst the nations. Her courage is worthy of 
the Viking, and, to judge from the figures given in 
Table IV., she seems, while supporting her own 
builders, to patronise British firms, for in three years 
nearly 100,000 tons have been sent thither. The time 
was when they were satisfied with our old discarded 
barks, but now they are constructing a large fleet 
of modern ships and steamers, which, with the daring 
and hardih of the Norwegian, are worked most 
economically, and therefore most successfully, in com- 

tition with our vessels. It is scarcely necessary to 
indicate our various clients. Spain, Russia, France, 





and Germany have taken a fair tonnage, but there are 
evidences in consular reports of activity in shipbuild- 
ing in these centres. 


TaBLe 1V.—Countries where British-built Foreign-owned 








Ships were Registered. 

om | 1808, | 1902, 1891. 
Norway ‘alee sea | 27,737 | 19,850 | 50,706 
Spain .. oe oe we oof JF,beu 3,699 3,637 
Russia os ee we «-| 16,083 10,365 7,690 
France - al ‘ 12,021 2,064 7,597 
Austria oh ne “ e-| 10,378 21,800 1,179 
Colonies and India.. SS je 9,718 | 25,964 89,894 
Germany R am 8,379 19,623 31,392 
South America 7,651 9,182 14,148 
Belgium 7,538 1,782 _ 
Italy .. ee 5,060 _ _ 
West Indies .. 3,921 1,087 2,399 
Turkey ‘ 2,329 _ _— 
China.. oe 1,830 1,855 3,218 
Greece oe ee 1,817 7,073 11,812 
Denmark .. 614 | _ _ 
Africa.. aA ie ie re 110 - _ 
Other nations and not classified | 25,935 | 63,968 53,790 








| 158,202 | 188,312 | | 227,402 





The total tonnage of vessels for British owners was, 
therefore, 725,582 tons; and as the foreign-owned 
tonnage indicates a decreasing tendency, it follows 
that the home shipping is on a rising ratio. The 
point of interest is really as toits distribution amongst 
the ports. Last year London took 27.6 per cent, 
of the total; this year the ratio is 28.1 per cent. 
Glasgow this year comes second with 18.8 per cent., 
against only 9.85 per cent. last year. Liverpool, which 
was first among the ports two years ago, is but third 
this year, with 15.26 per cent. of the total, against 
25 per cent. last year. The north-eastern ports from 
Blyth to Whitby take 15.15 per cent., against 17.6 per 
cent. last year, the Tyne and Hartlepool taking the 
greater proportion. Cardiff and the Bristol ports 
took 4.73 per cent.; Hull and Grimsby about 
4 percent. Of the total England took 73.5 per cent., 
nearly the same proportion as last year. Scotland 
took 25.3 per cent,—22 per cent. being for the Clyde— 
the proportion of the north country last year having 
been 18 per cent. Ireland, however, has not spent 
much in tonnage, her proportion of the total being 
only 1.2 against 7 per cent. in the previous year, and, 
curiously enough, Scotland has sent nearly the whole 
of that tonnage. The Irish, however, have sent more 
tonnage to Scotland than they got. Similarly the 
north-east ports have contributed largely to the 
py, te tonnage, while but one steamer was sent from 
the Clyde to the north-east ports. One steamer built 
on the Clyde had her engines from the north-east coast. 
Last year it was the other way about. 

Little need be said as to the character of the vessels 
launched. The most important was the Lucania, con- 
sort to the Campania. We have already placed on 
record not only full details of the vessels, but also of 
their performances.* They have done well in their 
first year, having by successive runs reduced the 
record to 5 days 12 hours 47 minutes outwards, 
and 5 days 12 hours 7 minutes homeward, the former 
being the run by the Lucania and the latter by the 
Campania. Both were made at the same time, in the 
end of October and beginning of November, and the 
mean speed was, respectively, 20,93 and 21.28 knots. 
The Campania in seven runs outward has maintained 
an average of 20,1 knots, her highest mean for a 
voyage being 20.94 knots, while the average on the 
seven homeward runs was 20.90 knots, the highest 
speed ys 3 21.3 on her maiden trip home. The 
Lucania in her runs out and home has averaged 20.7 





* See ENGINEERING, vol. lv., pages 461, 660, 714, 771, 
= 912, and pages 46, 309, 342, 399, 460, 517, 580, 648, 
ante. 
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knots, the maximum being about the same as those 
of the Campania. It is only fair to state that these 
averages do not include the runs for November- 
December, when abnormal weather was experienced. 
The most remarkable paddle steamer constructed was 
the Leopold II. by Messrs. W. Denny and Brothers, 
Dumbarton. This vessel, which has been described in 
ENGINEERING,* attained a mean speed on four runs 
between the Cloch and Cumbrae Lights on the Clyde 
of 21.955 knots; while the mean on the measured 
mile was 22.16 knots. This vessel was for the Belgian 
Government’s service between Ostend and Dover. The 
Cockerill Company, of Belgium, constructed a sister 
vessel, and on the same course—between the lights 
on the Clyde—the mean speed was 22.2 knots, so that 
it would appear that the honour for the fastest paddle 
steamer afloat rests with the Continent. It is to be 
hoped that the opportunity may be forthcoming for 
another effort by British builders. A passing reference 
may be made to the British torpedo-boat destroyers, 
described in recent issues, and to the two new Thames 
excursion steamers, Royal Sovereign, built by Fairfield, 
and the London Belle, jo Messrs. Denny. The former 
company are building a steamer for a return trip day 
service between Londonand Continental ports. Messrs. 
Thomson have built several fast steamers for service 
on the Clyde and on the Irish coast. There is 
a growing tendency to build what we have called 
‘* intermediate ” steamers, which, while having a large 
cargo capacity, carry at a moderate speed—say 16 
knots—a number of passengers to America, the Cape, 
or Australia. Several of these immense vessels have 
been built this year. There are the Kensington and 
Southwark, of 9000 tons, by Messrs. Thomson and 
Denny respectively. They carry over 10,000 tons of 
cargo and 200 saloon passengers. There were several 
vessels built by Messrs. Harland and Wolff for the 
White Star Australian service, and the Union Com- 
pany of South Africa, the largest being the Cevic, of 
8500 tons. Several of these vessels are propelled by 
twin screws. Indeed, the twin screw is being more 
largely adopted. Thirty-five merchant steamers have 
been fitted with twin screws, in addition to Government 
vessels, and of these merchant steamers five were over 
6000 tons, one was between 5000 and 6000 tons, five 
between 4000 and 5000 tons, and three between 3000 
and 4000 tons. The great majority of the vessels 
constructed, however, were of the ‘‘tramp” type, 
the primary consideration being the cargo-carry- 
ing capacity, and thus they have been fitly called 
‘rectangular boxes.” Indeed, as has been pointed 
out, some owners refuse to consider all other points as 
against this one feature, quite oblivious of the fact 
that form materially affects the relation of power to 
speed, out of all proportion to the little gain in extra 
cargo cubic area.t ‘There was but one sailing ship over 
3000 tons, whereas in the past two years there were 
seven and eight respectively. Table V. offers sugges- 
tion as to the size of the vessels. 





TABLE V.—Showing Sizes of Vessels. 


























1893. | 1892. 1891 
| 

= d| 2 id| ®igl ze 

3 = |2i = $/|s 

a| a |a!| a lal a 
Under 500 tons .. es --| 229] 173 | 363; 322 | 346 71 
Between 500and 1000 tons ..| 51; 11)| 77, 21] 73) 16 
» 1000 ,, 2000 ,, 56} 380| 82 100, 76 
» 2000 ,, 3000 ,, 71 19 | 107 61} 128 47 
» 3000 ,, 4000 , 61 1 76 7 48) 8 
» 4000 ,, 5000 ,, 20; — 260, — 20) — 
Over 5000 tons .. ‘ 17) — 23) — 20; — 
505} 234 =| - =| — 








The total production of the various districts is given 
in Table II., which also includes the ratio of steam, 
steel, and foreign tonnage to the total. As to the 
material of construction, it may be noted that the 
ratio of steel to the total is 98.6 per cent. The 
iron tonnage totals 11,689 tons, made up largely of 
steam trawlers, which are mostly of iron, with com- 
pound engines. Wood accounts for 749 tons. All 
the districts have suffered in the depression, although 
Ireland and the Clyde districts have come best out of 
the ordeal. The first-class builders have shown a dis- 
position to compete for all work, content to have any- 
thing since they could not get the best work, and thus 
we find Fairfieldand the Palmer Company eachconstruct- 
ing a sailing ship. The Clyde total shows a decrease 
of 16 per cent. when compared with the two —— 
years, which is the more remarkable asin each of these 
two years there was about 20,000 tons of war vessels. 
The other Scotch ports have suffered badly, the total 
being about a third what it was in the two pre- 
ceding years. The Tyne and Wear show decreases 
of one-third, that in the former case being partly due 
to inflation last year, consequent on the launch of 





* See ENGINEERING, vol. lv., pages 444 and 737, and 
vol. lvi., pages 182 and 273. 
t See ‘ENGINEERING, page 159 ante. 





two battleships. The Tees, although only 54 per 
cent. behind last year, is nearly a fourth behind the 
total of 1891 and 1892. Hartlepool shows a decrease 
of 26.8 per cent. on 1892, and of about 33 per cent. on 
the two previous years. The decrease in Barrow-in- 
Furness and district is 20 per cent. on the average of 
several years, while the Mersey has produced only a 
fourth of last year’s total, but this is due to the fact 
that there was then included a battleship and two 
gunboats. In Ireland, as we have said, the decrease 
is not so great, being 12.6 and 15.6 per cent. on the 
two preceding years. This is the only case where 
there is any improvement on the figures of 1890, the 
increase on that year being 12.9 per cent. The follow- 
ing Table, read in conjunction with Table II., is 
interesting. 


TaBLE VI.—Percentage of Decreases in Tonnage 








in Principal Districts. 
is ee 
—- On 1892 Total.|On 1891 Total On 1890 Total. 

Clyde.. ea << 16.4 16.3 20.8 
Other Scotch ports 61.5 66.7 62.5 
Tyne .. ee eel 35.8 206 37.3 
Wear .. os wal 85.8 36.4 37,8 
Tees .. ‘ai ‘aa 5.35 21.5 23.4 
Hartlepool .. °| 26.8 31.3 83.3 
Ireland et | 126 15.6 | * 

\ | 








* Increase of 12.9 per cent. 


While deferring the analysis of the returns of the 
various districts and builders, it may be interesting 
here to state that Messrs. Harland and Wolff, Belfast, 
have again the largest total of any one firm—65,660 
tons, the measurement of fifteen vessels. This total, 
however, is 3000 tons lower than that of last year, 
which, as the production of one yard, was unprece- 
dented, although Messrs. Russell, with three yards on 
the Clyde, exceeded it in 1890. Messrs. Harland’s 
total includes one vessel of 8500 tons, one of 7720 
tons, a third of 6200 tons, a fourth of 5800 tons, a fifth 
of 5204 tons, and four of about 4750 tons. Messrs. 
Gray, of Hartlepool, again take second place, with 
eighteen vessels of 50,349 tons, while last year their 
total was 59,810 tons. Messrs. Russell, on the Clyde, 
come third, as last year, the total being twenty-seven 
vessels, of 47,093 tons. The two other firms exceeding 
30,000 tons are Messrs. J. L. Thompson and Sons, 
Sunderland, with twelve vessels, of 32,441 tons ; and 
Messrs. C. S. Swan and Hunter, Wallsend, with ten 
vessels, of 31,088 tons. 





HYDRAULIC POWER SUPPLY IN LONDON. 

At the ordinary meeting of the Institution of Civil 
Engineers, held on Tuesday, December 19, Mr. Giles, 
President, in the chair, a communication was read treat- 
ing the subject of ‘‘ Hydraulic Power Supply in London,” 
by Mr. E, B. Ellington, M. Inst. C.E. 

The paper first recorded the considerable progress made 
in the distribution of hydraulic power during the past 
five years, the number of machines worked from the 
system in London having risen from 609 in December, 
1887, to 1755 in December, 1892, and the length of mains 
laid from 27 to 58 miles in the same period, whilst the 
available horse-power had increased from 800 to 2600. A 
public supply was now given in Liverpool, and works 
were in progress at Birmingham, Manchester, and several 
foreign towns. 

The first pumping station in London, at Falcon Wharf, 
Blackfriars, was described by the author in a paper read 
before the Institution in 1887. Since that time other 

umping stations had been erected at Millbank, near the 
ae of Parliament, and at Wapping, near the entrance 
to the London Docks, while a fourth station was in course 
of erection at City-road, near the ent’s Canal. The 
general arrangement of the latter stations was much the 
same as that at Falcon Wharf, except that at Wapping 
triple-expansion engines had been employed with a steam- 
pressure of 150 lb. per square inch. The water used was 
obtained at Millbank from the gravel bed overlying the 
London clay. Through this bed about 150 ft. of headings 
had been driven. The water contained iron, which was 
deposited on exposure to the air. For getting rid of this 
iron and filtering the water, the Porter Clark lime-process 
was employed, at a cost of 1.05d. per 1000 gallons. The 
9 output from the station was 1,500,000 gallons per 
week, 

The water at the Wappin pene station was ob- 
tained partly from the grave , a8 at Millbank, and 
partly from the Loudon Dock. The quantity of iron in 
the water was much less than at Millbank, and the 
Pulsometer Company’s ‘‘ Torrent ” charcoal filters were 
used at that station. For the pur of clarification, 
‘*alumino-ferric ” had been successfully employed. The 
capacity of the Wapping station was 800,000 gallons in 
twenty-four hours. The water used at the several stations 
was pumped into tanks situated over the engine and 
boiler houses by pumps worked by hydraulic pressure, 
These pumps had proved to be economical machines, and 
possessed the great advantage of being able to work by 
the pressure in the mains when the main engines and 
boilers were stopped during the night. The only station 
worked continuously was that at Falcon Wharf. The 
total capacity of the accumulators in connection with the 
system was 1600 gallons, while the capacity of the pump- 
ing plant was 3500 gallons per minute. This dowd 
that the accumulators acted almost exclusively as regu- 





lators of the pressure, and had little effect in respect of 
storage. 

The results of tests of the Wapping triple-expansion 
engines and boilers made by Mr. Bryan Donkin showed 
@ consumption of 1.3 lb. of coal per 1 horse-power per 
hour. The increased apne J gained by the use of 
triple-expansion engines and the high steam-pressure of 
150 lb. per square inch were very striking. At Falcon 
Wharf, with compound engines working at 85 lb. per 
square inch, 4048 gallons, at a pressure of 732 lb. per 
square inch, were pum for every hundredweight of 
coal consumed. At Millbank, with the same engines, 
but with 100 lb. per square inch of steam pressure, 4130 

allons, and at ps my” oye gallons, were pumped per 
Soekicbaniahs of . The efficiency of the plant in re- 
spect of coal consumption, working over long periods, was 
much below the efficiency of the trial runs, and it appeared 
that only about 60 per cent. of the coal burnt was utilised 
at efficiencies obtained in the trials; and 32 per cent. of 
the balance was wasted by the intermittent running of the 
ane Notwithstanding that the total delivery of power 

ad more than doubled since 1887, no diminution of this 
loss had resulted. 

The author proceeded to discuss the question as to 
whether it was possible to increase this efficiency in prac- 
tice by improving the load-factors ; and especially whether 
a combination of power supply during the day, and the 
use of the energy for electric lighting during the night, 
would produce such a result—and arrived at the conclu- 
sion that little or no advantage in this respect was to be 

ained by such combination. The load-factor of the 

ydraulicf supply for the year 1887 was 0.275 ; for 1889, 
0.338 ; and for 1892, 0.326. It was pointed out that the 
improvement of the load-factors in recent years over 1887 
was due to the —— area of supply, and not to the 
increased quantity of power supplied—the time of maxi- 
mum demand varying in the different districts supplied. 
Load diagrams were given of the electric supply on 
December 21, 1892 (a foggy day), in Westminster, and of 
the hydraulic supply on the same day, and the two were 
combined. The load factor for the combined curve was 
0.522, while the electric load-factor alone was 0.533 and 
the hydraulic load-factor 0.495. It was further pointed 
out that under the most favourable conditions a supply 
approaching the maximum would only be given on 280 
days in the course of a year, and that it was impossible, 
without storage, to obtain from any combination of sup- 
plies more than twelve hours’ work out of twenty-four 
—a condition which would only produce a load-factor of 
0.380 against 0.325 actually realised. A low load-factor 
was likely therefore to be a permanent cause of low 
efficiency in all methods of supplying energy which did 
not admit of extensive storage. he load-factor had, 
however, a far greater influence upon the amount of 
capital outlay per unit of output than it had upon the 
cost of fuel and station expenses. 

Particulars were furnished of the actual cost of the 
supply of hydraulic energy for the years 1884 to 1892 
under the headings: (1) Station and Distribution Ex- 
penses ; (2) Repairs; and (3) General Charges. In the 
result it appeared that the amount of the supply was un- 
likely to affect the working cost favourably to any sub- 
stantial extent. The experience of the cost of supply in 
London showed that the total expenses had increased 
in direct ratio to the total output, added to a constant 
pe aay ram the minimum cost of working the under- 
taking irrespective of the output. There was no reason 
to believe that experience in relation to hydraulic 
supply in London was likely to differ materially from 
that of other undertakings established for supplying 
energy in towns from artificial sources. If works were 
planned on a moderate scale in relation to the probable 
output, and would allow of extensions as required, the 
minimum cost of supply would be approximated to within 
a comparatively short period, and further development 
was unlikely to exercise any material influence on the 
cost. The influence of capital expenditure on plant in 
relation to output was as important as the actual expense 
in determining the cost at which the consumer could 
obtain . The capital outlay for hydraulic supply 
in London had fallen from 2.8/. per 1000 gallons in 1885 
to 1.241. in 1892, and a further reduction was anticipated 
in the future. 

In conclusion, reference was made to the value of the 
high-pressure supply for purposes of fire-extinction. 
Attention was also directed to the value of the Pelton 
water-wheel for high pressures, especially for driving 
dynamos, in substitution of the hydraulic engines 
hitherto used. By this apparatus 66 per cent. of the 
pps energy could be converted into electrical energy, 
which could be obtained in this way at a cost of about 
6d. per Board of Trade unit. The electric lighting of 
Antwerp was being established on a combined hydraulic 
and electrical system of this kind, devised by the late 
Professor Van Rysselberghe, of Ghent. 





Tue American Navy.—A return which has been pre- 
ate by Mr. Herbert, and forwarded to the Hon. J. D, 

ayres, chairman of the Home Committee on Appropria- 
tions, shows the actual cost of the ‘‘ New Navy ” since its 
inception, and these are the chief items : Amount appro- 
priated upon the increase of the navy since March, 1893, 
to the end of October, 1893, 77,184,163 dols. ;° amount 
expended, 65,288,739 dols. ; amount appropriated for con- 
struction and machinery plants at the several navy yards 
from September, 1888, to end of October, 1893, 715,000 
dols. ; expended, 658,862 dols. Appended to this finan- 
cial statement is a table giving the Demme dates of the 
vessels now being constructed, and according to this 23 
vessels, including battleships, cruisers, gunboats, and 
—— are to be launched between January next 
and January, 1896. 
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THE STABILITY OF ARMOURCLADS. 
To tHe Eprror oF ENGINEERING. 4 

Srr,—The considerable importance of the constructive 
stability of ships is probably sufficient reason for intrud- 
ing the subject further to your notice; and as Mr. J. J. 
O'Neill in his letter asks, ‘‘ Again, in the light of the 
Victoria’s midship structure, ‘N. A.’ might, perhaps, be 
good enough to show that injury in this region would be 
at least equally disastrous as at the ends,” in reply to 
which the opinion might be expressed that injury to the 
midship portion could not be more disastrous than injury 
to the ends. 

And to show that itis equally so is not a difficult matter, 
for, with injury to the midship structure, the shoulder or 
stability there is destroyed, there is no reserve of buoy- 
ancy or stability left to either side to which the vessel 
may incline, and she rolls over. 

A vessel intact has a shoulder or righting power at the 
water line to right the vessel upon any inclination or 
power acting on the vessel. If a portion of the midship 
structure is destroyed, the vessel loses so much of her 
original buoyancy and shoulder in proportion to the 
volume destroyed. The vessel sinks deeper in the water 
in proportion to the volume destroyed, thus increasing 
the upsetting power of the bottom buoyancy ; and, with a 
reduced volume of shoulder or stability at the water line, 
there may not be sufficient power to resist any inclination 
of the vessel, and consequent capsize. 

The object of constructors should be to place a reserve 
of buoyancy shoulder and stability within the vessel that 
shall resist this overturning power of bottom buoyancy, and 
maintain the vessel upright on the surface of the water. 

Double bottoms in the vicinity of the portion injured 
only add to this upsetting volume of bottom buoyancy, 
and helping to the capsize. 

Cofferdams would hardly meet the case. What is 
wanted is a positive internal reserve of shoulder or sta- 
bility that shall be equal to, or greater than, the original 
shoulder or stability intact. 

But in the present system of construction the slightest 
injury to the hull seems to prove disastrous, and to render 
the vessel unstable and liable to capsize. Is it too much 
to conceive that some attempt should be made to render 
the vessel more unsinkable and stable under the condition 
of injury ? 

Here is a dreadful disaster which should be a warning 
in time. Cannot we hope that some consideration and 
investigation should be made in the matter by our present 
Board of Admiralty ? 

In referring to the earlier type of vessel, we do not 
notice any very great alteration in the internal construc- 
tien of the present type of vessel, with the exception of 
the addition of the ‘‘ protective deck.” But this ‘‘ pro- 
tective deck” is of but little value as giving internal 
reserve of buoyancy and stability to the vessel, as proved 
in the case of the Victoria. 

It is to be hoped that the Lords Commissioners of the 
Admiralty may be disposed to look more closely into the 
matter of the construction of armourclads internally for 
protection from sinking or foundering in any future 
designs for ships for the Royal Navy. 

am, Sir, 
Your very obedient ——. 


London, 8.E., December, 1893. 





STEAM JETS. 
To THe Eprror or ENGINEERING. 

Sir,—A month or two since many of the technical 
journals, under the heading of ‘‘ Duplex Nozzles,” pub- 
lished certain disparaging statements as to the status of 
an old and tried friend, viz., the solid, simple, or central 
steam jet as applied to blowing purposes. As strong con- 
servatives in this matter, we wish you to allow us to reply 
on the other side. 

Sir William Siemens was, we believe, one of the first to 
claim higher efficiency for the annular over the central or 
solid steam jet for blowing purposes. We had, however, 
supposed that no one in these days who had given the 
subject any practical consideration would now support 
the proposition, It should, however, be noticed, in the 
first place, that a nominally annular jet is not mo | 80 
unless the air, or whatever other fluid is to be propelled, 
is admitted into the annulus through the centre, as in the 
blowers designed by Sir William Siemens. In the duplex 
nozzle referred to above, no‘ only is no provision made 
for admitting air inside the annulus, but the annular jet 
itself acts as a shield to prevent access of air to the cen- 
tral or solid jet. This explains the advantage of the in- 
terrupted annulus of the duplex nozzle, the three or four 
jets in the ring allowing access of air to the central jet as 
well as all round themselves. 

We have made the subject of jet blowers a special study 
for the last ten years, and, with respect to the form of 
nozzle, have come to a definite conclusion that the central 
or solid jet is the most efficient for all ordinary purposes, 
and that an ——- from this not only increases the 
first cost and adds useless complications, but actually de- 
tracts from the efficiency. 

Having these very decided opinions, we were rather 
Piston at the prominent position given in the technical 
press to the alleged advantages claimed for the duplex 
nozzle, To leave no room for doubt, we obtained one of 
the duplex nozzles (as well as the oe supplied 
with it), and conducted a series of tests with it, the results 
of which we give below. The nozzle has a central jet 
y+ in, in diameter, and three jets in a ring surrounding the 
central jet, and having a variable opening, the full maxi- 
mum area being equal to that of a solid jet upwards of 
7 millimetres in diameter. 


effect as a solid central jet of 4 millimetres diameter, 
which is considerably a than our average size. This 
size of nozzle, viz., 4 millimetres, was taken as a standard 
for comparison, as being the size of nozzle in the third 
ype of blower referred to later on. ; 

he position of the regulating screw in the duplex 
nozzle was found after making several tests with various 
forms and sizes of combining tubes, giving equal volume 
of outlet air at equal pressures. The air [pressures tested 
were 3 in. water column, which may be taken as a normal 
ashpit pressure, 1 in. water, and 2 in. water. 

To arrive at the proportional — of the nozzles, 
an air receiver of a certain capacity was filled with cold dry 
air at 20 lb. pressure above the atmospere, and emptie 
first through the duplex nozzle with the regulator in the 
se position, and then through the simple nozzle. 

his was repeated several times, and it was found that 
the duplex nozzle reduced the pressure from 20 lb to 
5 lb. in 25 seconds, whereas the simple nozzle, giving the 
same effect, required 45 seconds. In other words, the 
duplex nozzle, to give equal effect, required 80 per cent. 
more steam than the simple.central nozzle. 

We presume, however, that the efficiency of the nozzle 
as nat 4 is of secondary consideration, and that the really 
interesting question is as to the relative efficiency of the 
complete blowers. ‘T'o ascertain this a series of experi- 
ments were made with the duplex nozzle and the com- 
bining tube supplied with it, with our own blowers of 
various sizes, and a third form of blower which has 
recently been in evidence. The air pressures tested with 
were as mentioned above, viz, § in., 1 in., and 2-in. water 
column, the corresponding steam pressures being 16 lb., 
42 lb., and 70 lb. above the atmosphere. 

The net result of the series of experiments is to show 
that to do a given quantity of work, where our blower 
required a unit weight of steam, say 11b., the duplex 
arrangement used between 24 lb. and 3% lb., and the 
third form of blower from 2 lb. to 4} Ib. 
As the question of forced or assisted draught is con- 
tinuously coming more to the front, and as the steam 
jet offers the simplest and, for most purposes, the best 
form of blower, we think the figures given above should 
be of interest to many of your readers. 
Yours truly, 
MELDRUM Bros. 
Atlantic Works, City-road, Manchester, 
December 19, 1893. 





THE UNEMPLOYED. 
To THE Eprror or ENGINEERING. 

Sir,—In your review last week of the Blue-Book issued 
by the Board of Trade upon the unemployed, you refer to 
‘trade societies as being effective agencies” dealing 
therewith, and state that these ‘‘ pay their members when 
out of work from 3s. 6d. to 18s, per week,” some of these 
extending over ‘‘ one or two quarters” of the year. You 
also state that those ‘‘ agencies are best which give unem- 
so pe benefit,” one reason being ‘‘ they relieve the rates,” 
and that ‘‘in the skilled trades 10 per cent. are unem- 
ployed.” 

In your ‘‘ Industrial Notes” you say more than one- 
seventh of the engineers are on the funds, “ costing 1s. 8d. 
per member per week.” You also state the ‘‘ Ironfounders 
are granting 5s. per week to time-expired members,” &c. 

Now, for my own part, although I freely admit the pro- 
blem of the unemployed is a very difficult one, and that 
trade societies are showing an excellent spirit of ‘‘ help 
one another” in the matter, I cannot see the wisdom of 
having, say, 5 to 10 per cent. of the whole of the workers 
always out of work from year’s end to year’s end, and 
being more or less well supported in enforced idleness by 
the remaining 90 to 95 per cent. in employment ; neither 
can I see that trade societies ought to be specially required 
to relieve the rates. 

There is one thing about the a ah question 
which always puzzles me—namely, Why does every person 
you ask give a different reason for it, and generally a pre- 
judiced one? There must be a correct reason, and some 
of our best-informed men must know the reason. Why 
cannot the laws which govern labour economics be laid 
down simply in text-books and taught in schools ? 

It appears to me that if every man in the country made 
the greatest possible production of useful commodities by 
means of the most improved machinery, and that every 
gaol, workhouse, &c., was converted into a modern higb- 
class factory, we should then be in the best wealth-pro- 
ducing condition. But Iam told no. It would interfere 
with free labour to put prisoners to useful work or employ 
workhouse people usefully. They say, in effect, the less 
the output the richer we are; the fewer the workers, and 
the more numerous the idlers, the higher the wages and 
the better off the people. One man says we want a good 
war to reduce the population. Another, let us build war- 
ships toemploy the people. The building trades pray for 
fires and earthquakes, the decorators for royal weddings, 
the shipbuilders for gales and shipwrecks, &c. 

I cannot, however, see how limiting production, or de- 
stroying what is already produced, or putting people— 
criminals or not—to unproductive labour can be of the 
least service in increasing wealth, nor can I see how in- 
creased production of useful commodities can fail to 
increase wealth. 

Yours faithfully, 


J. FRRRABEE, 
Stafford, December 19, 1893. 





ECONOMICAL SPEED OF STEAMSHIPS. 
To THE Eprror oF ENGINEERING. 
St1r,—In his letter of October 5, “ B. Sc.” calls atten- 


that ‘‘the work. done will vary as the product of the 
power exerted and space traversed.” 

If that is the actual wording, it must undoubtedly be a 
slip of the pen. ‘‘B. Sc.,” to prove the error, makes use 
of the assumption that the power varies as the cube of the 
velocity ; and though I am perfectly aware that this is 
stated on the authority of Rankine, I am afraid it is not 
at all in accordance with fact. No one has a higher 
respect for the writings of Rankine than I have, but I 
cannot accept them as infallible, and when his statements 
do not agree with actual experiment, I, for one, part com- 
pany with him on this road to knowledge. . , 

Tf ‘*B. Sc.” says he believes Rankine notwithstanding 


d | —which is equivalent to ‘‘ so much the worse for the facts 


—there is an end to the argument; but if he thinks my 
statement is not correct, I hope he will give me a few 
examples (one or two good ones will be sufficient) of ships 
or torpedo-boats whose horse-power varies as the cube of 
the velocity. I can give him dozens where it is either very 
much less or very much more, whichever he pleases. Of 
course there must be no nonsense about the examples. 
They must embrace a wide range of speeds. ‘* B. Sc.” 
will find that at low speeds the power varies considerably 
lower than V*: at about 10 or 12 knots it is somewhere 
about V*; the power then increases much faster than V* 
up to about 17 knots, above which speeds it again increases 
at a lower ratio than V*. ’ 
t 


The resistance does not vary as V*, but ase “*, or 


€¢ ,0r VY, or 10%, up to about 17 knots, where 


t=time, V=velocity; k, 8, y, and @ being constants. 
Above 17 knots the law changes. 


St. Helena, November 24, 1893, 


R. DE VILLAMIL, 





PATENT OFFICE LIBRARY. 

To THE EprToR OF ENGINEERING. 
S1r,—I fully indorse the remarks of ‘‘ Disgusted” re 
the delay in getting periodicals at thislibrary. ‘There are, 
however, some foreign periodicals, such as the ‘‘ Revue 
Générale des Chemins de Fer,” the ‘‘ Organ fiir Fort- 
schritte,” which appear very irregularly, so that the 
Patent Office librarians cannot be altogether blamed for 
the unpunctuality with which these appear on the tables 
of the library rooms. 

A good catalogue is sadly wanted, also some arrange- 
ment whereby readers would be enabled to find out what 
new books are put on the shelves. There is also much 
delay in this respect, for one would naturally expect that 
a Patent Office library would try to keep abreast of the 
times with regard to technical literature. 

The lighting of the library leaves much to be desired, 
and it is a wonder to me that there are so many visitors 
at night. Several systems of gas lighting have been 
tried, but I think the present arrangement is the worst 
of all. Why has not electric light been introduced ? We 
= to see marked improvements in the new Patent 
Office library, for the present management is in many 
respects most unsatisfactory. 

Yours faithfully, 


London, N., December 18, 1893. MERNOK. 





METHOD OF TAKING OUT STRESSES. 
To THE Eprror oF ENGINEERING. 

Srr,—I notice that in my letter of November 14, kindly 
published by you on the ,15th inst., there is an error, 
viz., in the formule for flanges ‘‘cosine” should read 
“sine” in every case. I believe this is my mistake, 

With apology for giving you so much trouble, 

I am, yours truly, 
Burnet ADAMS. 

December 17, 1883, 





Tue “ BrrrisH Association ” Screw THREAD System. 
—Messrs. Selig, Sonnenthal, and Co., ndon, have 
brought out one of their ‘‘ Lightning” pattern screw- 
plates adapted to the “British Association system” of 
screw thread. The case contains nine sizes, Nos. 0 to 8, 
and should do much towards extending the adoption of 
this valuable system of threads. The dies are circular in 
form, and are held in an elastic stock. The adjustment 
is made by a conical-headed screw, which tends to separate 
the dies, whilst they can be forced together by a tighten- 
ing screw on the stock. They are thus held very rigidly. 
The thread is cut full depth at one operation. 





CaTALOGUES.—We have received from the General 
Elecric Company, Limited, of 69 and 71, Queen Victoria- 
street, London, a copy of their catalogue of electric plant 
for 1894. Incandescent lamps are a new feature in this 
catalogue, the Edison-Swan monopoly having expired. 
Of these, two classes are supplied by the company, viz., 
long life lamps and high-efficiency lamps. The former 
take 56 watts for 16 candle-power lamps, and have an 
average life of 1200 hours. An important note is added, 
to the effect that Continental candle-power is 14 per cent, 
less than the English standard, a fact of which con- 
sumers would do well to take note in purchasing foreign- 
made lamps. In addition to lamps, the catalogue in- 
cludes illustrated and priced descriptions of practically 
every variety of electric plant, from dynamos to medical 
coils.—We have also received a copy of the new catalogue 
issued by Messrs. J. Copeland and Co., of the Pulteney- 
street Hngine Works, Glasgow, containing reproductions 
of seg eta taken of the different types of engines, 
boilers, evaporating plant, hydraulic presses, and other 








The duplex nozzle was regulated so as to give the same 


tion to an error of Mr, W. J. Millar’s, where he asserts 


machinery constructed by them. 
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VERTICAL 


ENGINE AND 


CENTRIFUGAL PUMP. 


CONSTRUCTED BY MESSRS. THWAITES BROTHERS, LIMITED, ENGINEERS, BRADFORD. 


WE illustrate on this page a centrifugal pump and 
engine combined, which is being exhibited by Messrs. 
Thwaites Brothers, Limited, of Bradford, along with 
other machines, at the Industrial Exhibition at New- 
castle-on-Tyne. The pump is constructed on the 
Capell principle, and is capable of discharging 450 
tons of water per hour. The engine is, as will be 
seen, of the vertical type, the cylinder being sup- 
ported on four steel columns of ample size, so as to 
insure complete stiffness in working. All the working 
parts are made adjustable and with large a 
surfaces, and the lubrication is automatic an 
adapted for continuous running. The combination 
is specially suitable for draining docks, or for circu- 
lating the water through the condensers on board 
ship, and owing to the special construction of the 
pump, it is claimed that it can be run at a slower 
speed than any other pump of the same size. The 
results of trials supporting this claim were published 
in our issue of February 3, 1893. We understand 
that Messrs. Thwaites have a large number of these 
machines in progress for various vessels in our Navy. 


[ —— 





Tar Mexican Navy.—The establishment of a Govern- 
ment dockyard is being considered in connection with the 
proposed improvement of the Mexican Navy. The port 
of Guaymas is said to be its probable site. Vera Cruz is 
to have an arsenal and a floating dock. The latter is 
being built in France. 








BAXTERS’ LOCK NUT. 
THE accompanying illustration represents an ar- 
rangement introduced by Messrs. Baxters, Limited, 
Sandiacre, Notts, with the view of counteracting the 
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tendency of nuts to slacken under vibration, with- 
out interfering with freedom of adjustment. There 
are really two nuts. That touching the work has, 
as shown in the illustration, a female cone, and the 
upper nut is shaped to fit into this. The upper nut 
is split through, and is sprung on to the stud, so that 









there is always a certain pressure between it and the 
stud, Any loosening of the lower nut, due to work- 
ing, wil! tend to press it upwards, and, by means of 
the cones, the pressure of the upper nut on the stud 
wili be increased. 


INDUSTRIAL NOTES. 

Tuer state of the skilled labour market, as disclosed 
by the Board of Trade Journal and the Labour 
Gazette, shows a decrease in the proportion of unem- 
ployed for the first time this year. Indeed, the pro- 
portion is even slightly under that of 1892 at the same 
date. In the thirty-two societies which reported 
there was an aggregate of 338,689 members, the total 
number of unemployed being 24,534, or 7.2 per cent., 
as against 7.3 per cent. in October. In October and 
November of last year the proportions were 7.9 and 
7.8 per cent. respectively. Considering that the total 
number of societies reporting is ten more this year, 
with a largely increased membership in nearly all 
cases, the returns are more favourable than was 
expected. The percentage of unemployed members 
in the thirty-two societies shows a larger proportion 
out of work all through the year, as compared with 
last year, but, whereas the number increased rapidly 
from the end of August up to the end of November, in 
1892, the variation this year in the same three months 
has been very slight, and the curve is now towards a 
lessened proportion, and this, too, in spite of the disloca- 
tion of trade by the coal crisis, lasting over four months, 
In the shipping and iron and steel trades the propor- 
tion out of work was large, being equal to 12.2 per 
cent. of the total, but, on the whole, the prospects are 
brighter than for some time past. In the building 
trades the proportion out of work was only 3.7 per 
cent., as compared with 3.6 in the previous month. 
The furnishing trades show some improvement, the 
ratio being 5.4 per cent. out of work, as against 6.1 
in the previous month. The cotton trades are brisk, 
but the woollen, silk, hosiery, and lace trades are 
depressed. The clothing and boot and shoe trades have 
been very slack, especially for this season of the year, 
while the printing and allied trades have fallen from 
5.2 per cent. to 3.8 per cent. of unemployed. The 
classified percentages show that only 1 per cent. of 
the engineering and shipbuilding industries report 
trade as good, while 81 per cent. represent it as dull 
to very bad. This is the worst case of all the detailed 
trades. The number of fresh disputes is fewer, and 
the numbers involved smaller than in any month of 
this year. Of the 35,769 members affected by disputes, 
32,000 belonged to the Scotch coalmining industry, 
in which the dispute has, happily, ended. The engi- 
neering and cognate trades appear to have no dis- 
pute worth recording. 








Unusual attention has been given to the state of 
trade in the unskilled branches of labour, and some 
rather curious results are given as the outcome of 
special inquiry. It appears that the dock and river- 
side workers have, as a rule, been steadily employed, 
an improvement being manifest in London and Liver- 
pool, while at Cardiff work continues brisk. As re- 
gards the employment of dock labourers in London, at 
all places _— Tilbury, the total employed in the 
last week of November was 7736, as compared with 
6886 in the first week of the month. The average for 
the four weeks was 7151, as compared with 7313 in 
November, 1892. The average in October was 6698, 
as Ma, ye with 6812 in October lastyear. The more 
detailed figures in the chart show a large rise in the 

roportion of employed during the two last weeks of 

ovember. But the total number of paupers has in- 
creased rather largely, and some curious suggestions 
are thrown out as to the cause. The coal strike 
affected very many adversely, by slackness of work 
and decreased wages. Illness also has contributed to 
the increase of pauperism in various districts. But it 
pp ase that the most notable feature in the increase 
of pauperism is from the ranks of the common lodging- 
house class, a class which, from one cause and another, 
such as unfitness from sickness, privation, and a roving 
disposition, seldom takes permanent employment. 
These people have, doubtless, also suffered from the 
coal strikes, for the money collected for the miners in 
the streets of London was diverted from the ordinary 
beggar. But in West Ham the increase has been ab- 
normal, there being over 3000 paupers more than in 
November, 1892. In most of the east-end districts of the 
metropolis certain trades are very slack, but the chief 
suffering is among the labouring class of a rather un- 
certain character as to regular employment, that is to 
say, the casual labourers generally. Many railway em- 
ployés, and those whose work is in connection with the 
railways and the other carrying trades, north, south, 
east, and west, have suffered owing to the coal dis- 
pute. As that dispute is now ended, it is probable 
that the industries affected will revive somewhat, and 
thus lessen the number of unemployed and of the 


paupers. 








The report of the Boilermakers and Iron Ship Builders, 
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Society for December shows a very bad state of trade, 
in so far as employment is concerned in those indus- 
tries, The total number on the funds was 8743, as 
against 8486 last month. The number on donation 
was 3889, as compared with 4060 last month, a de- 
crease of 171; but there was an increase of 187 sign- 
ing the vacant book, which more than counterbalances 
the decrease. The number out of work was 6852, or 18 
per cent. of the total members, exclusive of the sick 
and superannuated. The cost of benefits was 70751. 
nearly. The report says : ‘‘ All this does not look very 
bright, but we are inclined to think that soon after the 
New Year has commenced there will be an improve- 
ment. There are indications in the right directions.” 
With all the depression, the number of members in- 
creases, which is a most unusual thing in the history 
of trade unions. An increase of contributions is im- 
posed upon all members who run out of benefit, so 
that neglect to pay up imposes upon them extra pay, 
with the loss of benefit fora time. Efforts are also 
being made to restrain the agents of some employers 
touting for men out of the district. The report re- 
minds such employers that the society often helps them 
when trade is brisk and men scarce, so that there ought 
to be some reciprocity. But, generally, the employers 
and the union work harmoniously together, as the last 
four years abundantly prove. The report contains an 
item of 17/, lls. 4d. paid to a shipbuilding firm for 
losses sustained by the bad workmanship of four mem- 
bers. But the men named have to repay the amount 
to the society before being entitled to benefit. The 
bonus claims are rather heavy—2125J. for accidents, 
nine of which are for 100/. each, and 23 for 50/, each, 
the others being 25/. each. The outlook in the several 
chief shipbuilding districts is not very promising, but 
on the Clyde alone there are about 177,000 tons in 
hand. On the Tyne things are quiet. On the Tees 
there is an improvement. In the boiler and bridge- 
making districts things look a little brighter, and 
especially in the Staffordshire districts. As the ship 
joiners’ strike is ended, things will be busier on the 
Clyde for some time to come. There is mention of an 
appeal to the Government respecting some recent con- 
tracts, 


In the Lancashire districts there is a more hopeful 
tone in the engineering branches of industry, although 
just at present the signs of revival are few and not very 
apparent. Heavy stationary engine builders have a 
fair amount of work on hand, and machine tool makers 
are tolerably well employed, but generally the estab- 
lishments for the most part are only moderately sup- 
plied with work. In the boilermaking branches trade 
is quieter than it has been for some time past, and in 
the locomotive branches the trade outlook is far from 
satisfactory, In the Manchester district the engineers 
describe trade as bad; the steam engine makers as 
moderate, but with a slight increase in the number of 
unemployed ; the machine workers and metal planers, 
and also brassfounders and finishers, report the state 
of trade as moderate, but the boilermakers as bad, 
though the number out of work has not increased. In 
the iron trade there has been a firmer tone, but not 
so much on account of a largely increased demand, as 
because of the scarcity of supplies. 
is that prices will advance during the next two or three 
months, and therefore there appears to be some desire 
to place orders for delivery at present rates during that 
period. Manufactured iron is firm at recent rates, 
but there is no quotable advance at present. In the 
steel trade raw material has advanced by about Is. per 
ton, but for steel boiler plates quotations are merely 
nominal, as there is very little inquiry. In the 
Oldham and Bolton districts the iron and steel in- 
dustries are a little brighter ; two large iron works, 
long closed owing to the coal dispute, have been re- 
opened, and generally there is a more hopeful tone. 
In the Barrow district the steel works have re-started, 
and at Workington the men at the stee) works 
are on full time. The shipping trades are, however, 
quiet. In the Liverpool district the shipping in- 
dustries and all cognate branches are quiet, and in 
some cases very dull. But the general run of the 
cotton industries keep well employed, and the build- 
ing trades are fairly well off for work, bearing in mind 
the season of the year. On the whole the outlook is 
not altogether discouraging, though there are few 
actual indications of activity. In the chemical and 
glass industries trade has been resumed, after the long 
stoppage for lack of coal, but mary menare still out of 
employment. 


In the Sheffield and Rotherham district the local 
industries generally are not so active as usual at this 
time of year. The silver and electro-plate trades are 
not so well employed as in previous years at this 
date; they are working twelve hours per day in- 
stead of fifteen usually in December. There is a 
larger demand for railway material than for the last 
three months, but the accumulation of work is said 
not to equal the losses resulting from the recent 
stoppage. Cutlery, files, and me generally are quiet 
to dull, but engineering work is said to be in better 
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request. Armour and ship-plate makers are very 
slack, but a few firms are fairly busy in the railway 
tyre and axle departments. Skate and joiners’ tool- 
makers are fairly busy, and iron and steel founders 
are a little better off for work, though 7 per cent. are 
still out of work, while many are on short time. Steel 
smelters are more active, for the demand for Bessemer 
and Siemens steel billets is fairly good, and that for 
steel wire is causing exceptional activity. There is 
also an increased demand for best crucible cast steel, 
both for export and for the better classes of cutlery. 
In the general staple trades of the district it is alleged 
that fully 50 per cent. are only partially employed, and 
the Sheffield Corporation is finding work for the 
labouring class in levelling, laying, and improving the 
recreation grounds of the town, in accordance with 
the circular of the Local Government Board. The 
building trades are busy, very few really skilled men 
being out of work. In other districts of Yorkshire the 
engineering and cognate branches of trade are very 
dull. In Leeds and the surrounding district one 
large firm is stated to be busy, and that one is on 
special work, the manufacture of electrical appliances, 
for which there is a good demand at present. The 
ironfounders and steelworkers are very slack, the 
close of the coal strike not having had the full effect 
expected as yet. But the glass trades are better off 
for work now that fuel is no longer scarce. York- 
shire generally suffered much from the coal dispute, 
and the districts are very slowly recovering from the 
disorganised condition of trade consequent thereupon. 
The industries not largely dependent upon the coal 
supply are in a better condition, but all have suffered, 
and are still suffering, from the same cause. 


In the Hull district engineering and shipbuilding have 
been in a bad state for some time past, from 20 to 25 per 
cent. of workmen being out of work. But owing to the 
recent gales and damage to shipping, a good deal of 
repairing has come in, which has given a degree of 
activity not otherwise obtainable, the number of un- 
employed having thereby been reduced. The other 
shipping and riverside trades have been busy since the 
close of the coal dispute, and the demand for seamen is 
greater than for some time past. On the whole, 
things are better and brighter in Hull than for a long 
time has been the case. The ye for the new 
year also are regarded as tolerably favourable, as trade 
goes. 





In the Wolverhampton district some good business 
was done during the past week, though the orders 
booked were of limited weight, mostly for home con- 
sumption, and for the completion of contracts, There 
were also good inquiries for galvanised sheets, common 
bars, and hoop iron, by export agents. But the 
‘* would-be buyers” complain of high prices, and hold 
back. It is said that Belgian makers and competitors 
are again in the market with building and bridge- 
building requisites, underselling the British makers. 
It is stated that the Belgian prices are 15s. per ton 
below local makers in Staffordshire, after all the cost 
of carriage. Yet the local makers declare that they 
cannot make at a profit while coal and fuel are so dear 
in price. The makers of finished iron, bars, plates, 
mb angles especially complain, and even hint the possi- 
bility of closing the works in preference to reducing pre- 
sent prices. Steel plates and billets are in fair demand, 
and fair otfers are made for common sheet, angle, and 
ship iron for home consumption. In the engineering 
branches trade is regarded as fair, but some are out of 
work. Puddlers, mill rollers, steel workers, and blast- 
furnacemen are busy when coal is available. Bridge 
and girder makers, boiler and tank makers, and 
gasholder makers are well employed, as also are the 
heavy ironfounders. In the hardware trades business 
is dull, except in the lock trade. The brass and copper 
trades have improved in some branches, and so also 
have edge-tool and — implement makers. 
Short time is being worked in the tinplate, iron-plate, 
and steel toy trades ; the anvil-smiths and vice-makers 
are alsoslack. Generally the district has well main- 
tained its own for some months past, but the competi- 
tion of other districts will now be felt in most cases, 


Inthe pottery districts of Staffordshire the iron and 
steel and the engineering trades suffered severely by 
the scarcity of coal and fuel generally. Fully 10 per 
cent. of the engineering trades are unemployed. But 
it is thought that trade will improve with the New 
Year in all the local industries, as well as in the iron 
and steel trades. Among the miscellaneous trades of 
the district there is a slight improvement in some, 
while others maintain the general activity which has 
prevailed for some time past, in cases not much affected 
by the high price of fuel. The worst trades report 
10 per cent. of the men out of work, while some are 
as low as 4 per cent. The general average would be 
about 74 per cent. unemployed in the district. 


In the Bristol, Gloucester, and Somersetshire dis- 


tricts engineering is not so good as in October, but | —— 


the electrical branches are fairly busy. Shipwrights, 





boilermakers, and ironfounders report no improve- 
ment in trade, but the iron and tinplate workers are 
fully employed. The iron trade is also reported good 
in Gloucestershire. The miners in the Forest of Dean 
are busy, but not over busy in the. Bristol and 
Somerset coalfields generally. 





In the Birmingham district, engineers, toolmakers, 
machinists, bedstead-makers, and cycle-makers are 
more active, but a goodly number of men are out of 
employment. Brassworkers on electrical work are 
busy, but not for cabinetwork or house furnishing. 
Electro-plate workers, metal rollers, tubeworkers, 
wireworkers, and the several branches of the iron 
trade are tolerably well employed. The tinplate 
trade is fairly good, but some are out of work. 
Workers in malleable iron are busy, and iron fencing 
is in demand. Enamelled sign and advertising plates 
trades are so busy that some are working night and 
day. Many of the miscellanous trades of the district 
are fairly well employed, and several that were 
depressed are feeling some improvement. The bed- 
stead-makers have secured an advance of 5 per cent. 
by federating with the employers. This appears to 
be one of the possible methods of industrial peace in 
the future. 





In the coal trades the first step has been taken in 
the constitution of a Board of Conciliation, a — 
of the reprentatives of the coalowners and the federate 
miners having been held to prepare a code of working 
rules and elect a chairman. The latter they were 
not able to agree upon, so that the matter is referred 
to the Speaker of the House of Commons to nominate 
one. It is a matter of regret that the conference could 
not — upon a chairman, but the provision of a way 
out of the difficulty in case of any want of agreement, 
has been found to be most valuable. There seems 
to be little doubt as to the successful launching of 
the Conciliation Board at the date originally fixed. 


The Scotch miners have arranged their difficulty, 
and coal no longer blocks the way to industrial activity. 
The question for the public now is, What is to be done 
to reduce prices? The miners are getting no more 
wages now than they were six months ago, except in 
South Wales, where they have an increase of 24 per 
cent., and in some parts of Scotland and in the 
Forest of Dean; but the price of coal is at least 6s. 
or 7s. per ton dearer in London, and much dearer else- 
where than it was six months ago. 





The House of Lords has passed the Employers’ 
Liability Bill through Committee, and also the third 
reading. Now it will have to be returned to the 
Commons with the contracting-out clause in it, and 
some further ‘‘amendments.” The question is, What 
will the House of Commons do? The answer is believed 
to be: Reject the amendments of the House of Lords, 
and restore the Bill to where it was when it left the 
Commons. There is some talk of a possible modus 
vivendi, after a conference with the Lords, but much 
will depend upon the way in which the advocates of 
the change made in the Bill conduct their cause in the 
Commons. If no arrangement can be effected, the 
work expended on this Billis practically lost. For the 
present the Bill is ‘‘hung up.” 





BRITISH COLONIES AT THE WORLD’S 
COLUMBIAN EXPOSITION.* 


By James DrepGE, Member of the British Royal 
mmission. 
(Concluded from page 745.) 

4,5, AND6. JAMAICA, TRINIDAD, BRITISH GUIANA.—We 
must pass over with only a few words the splendid efforts 
made by these little colonies to do credit to the Mother 
Country, to show the world their special resources, and 
to aid in the success of the Columbian Exposition. The 
view of the Jamaica Court in the Manufactures Building 
will suffice to show how well arranged and varied. were 
the contributions from this island. They comprised 
specimens of all the useful animal, vegetable, and mineral 
products, plans and photographs, pottery, textile goods, 
aud other native manufactures, and statistics. The 
Jamaica exhibit was under the charge of Colonel C. J. 
Ward, the commissioner for the colony. The very beau- 
tiful display of timber in the Forestry and Agricultural 
Building, made by Trinidad, under the care of Mr. Vin- 
cent, opened up new possibilities to American builders, 
and especially to the constructors of railway cars, for 
whom nothing is too costly in the way of wood for 
internal decoration. It is satisfactory to note that it is 
the earnest desire of this colony to present its collection 
to your Institute. 

_ British Guiana, with Mr. J. J. Quelch as commis- 
sioner, shone —— in the Agricultural Building, where 
in a very beautiful pavilion the agricultural products of 
the colony were well displayed. 

7. Inpia,—India was, unfortunately, but very poorly 
represented, though the handful of exhibitors in the 
Manufactures Building exhibited Indian textile, metal 
work, &c., of great value. The commissioner, Mr. 


* Read in abstract before the Imperial Institute, 
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Bleciaynden, however, erected a very beautiful Oriental 
avilion in the grounds, chiefly for the benefit of the 
ndian Tea Association, and in this building, eight 

different districts and about 100 different companies were 

represented. It appears probable that one result of the 

Columbian Exposition in the United States, will be a 

large transfer of the tea trade from China to India and 

Ceylon. 

8. CANADA.—There remains for notice the exhibit made 
by the Dominion of Canada. As may be naturally sup- 
posed, this exhibit was of the highest importance, and one 
of special interest to that section of the American people 
who look forward with hops to the Dominion seceding’ 
from its allegiance and throwing in its lot with the Stars 
and Stripes ; probably there is not a very large number of 
serious people either in the United States or Canada who 
regard this contingency as a possible one, and the 

mphatic loyalty displayed during the whole period of 
the Exhibition by Canadians of all shades of political 
opinion, who visited Chicago, must have been sufficient 
to set at rest any doubt which might previously have 





Building, the trophies of bituminous and anthracite coal 
from British Columbia, and of others from the Nova 
Scotia coalfields, hinted at the wide extent of this source 
of wealth. These and displays of nickel and nickel ore 
formed the chief feature of the Canadian mining court, but 
there were also remarkable collections of minerals from 
all parts of the Dominion. The Forestry Building showed 
how rich Canada is in wood, both of fine quality and 
colour for cabinet and decorative work, and in pine and 
cedar. The Douglas fir from the Pacific slope was exhi- 
bited in planks 4 in. thick, 4 ft. wide, and of prodigious 
length, and the Quebec pine and spruce were also well 
represented. Especially worthy of notice was the troph 

of wood pulp in all stages of manufacture, from the roug 

timber to finished paper, and many other articles manu- 
factured from this material. The pavilion of Canada in 
the Agricultural Hall was one of the beautiful objects 
within the building ; it illustrated in a concentrated form 
the magnificent resources of the soil enjoyed by the 
Dominion. One of the objects that attracted most 
popular attention was a monster cheese weighing 11 tons, 














Fia. 13. Horricutrurat Section. 


existed on the subject. The various pictures thrown on 
the screen will serve to give an idea of the extent and 
character of the display made by Canada in almost every 
department of the Exhibition. In the Manufactures 
Building the crowded space behind the handsome screen 
upon the main aisle was filled with exhibits attesting the 
manufacturing power of the Dominion. There were shown 
cases of textile fabrics, furs, leather, cutlery, and porce- 
lain; trophies of hardware, wall papers, stoves, and 
graphite ; exhibits of furniture, musical instruments, and 
carved stonework. In the Machinery Hall the Canadian 
section was highly creditable, although of course it was 
dwarfed by the fine gg, by Germany and some 
other nations. In the Transportation Building, the 
Canadian section was of exceptional interest. Besides 
the magnificent exhibits made by the Canadian Pacific 
Railway Company, there were a large number of objects 
connected with railroad equipment; there was a fine 
model of the Chignecto ship railway, which, when com- 

leted, will shorten the ocean voyage to ports on the Lower 
Be Lawrence, and spare vessels a long stretch of dangerous 
navigation. There was a fine collection of road vehicles, 
for which Canada is famous, including a large series uf 
sleighs. There were many models of vessels, amongst 
which was a specially fine one of the Empress of Japan, 
one of the Pacific fleet working in connection with the 
transcontinental railroad ; there were also specimens 
of native canoes. The fishing industry of Canada is 
very important, and it was well represented in the 
Fishery Building by models, prepared specimens of all 
kinds of fish taken in Canadian waters, fishing ap- 

liances, fish preserved for food, and general products. 

he neo of proximity to Chicago, enjoyed by 
Canada, enabled her, among all the foreign countries, to 
make an exceptionally fine display in the Horticultural 
Building, where she occupied 9000 ft., divided into three 
courts, devoted to fruit, vegetables, and wine respectively. 
In this section the province of Ontario was conspicuous. 
Especially interesting was the display from an experi- 
mental Government farm at Ottawa, from which were 
sent one hundred and thirty varieties of grapes, thirty- 
six of raspberries, fifty-seven of currants, seventy-four of 
gooseberries, and forty-four varieties of cherries. De- 
spite the fact that Canada lost a large amount of her fruit 
display by the destruction of the cold storage building, 
she occupied one-sixth of the s set aside in the Horti- 





cultural Building for fruit, In the Mines and Mining 


and manufactured for the Dominion Government ; one 
of the Chicago newspapers, commenting on this prodigious 
effort of the dairy, stated that ‘‘it was due to the col- 
laboration of no less than 1400 cows.’’ Finally reference 
should be made to the Canadian pavilion, where the 
executive representatives had their offices. Of the 
officials, the chief commissioner was Mr. T. 8S. Larke ; the 
commissioner for Central Toronto was Mr. G. N. Cock- 
burn ; for Ontario, Mr. Awrey ; and for Quebec, Mr. John 
McIntosh. 

The World’s Columbian Exposition of 1893 was full of 
wonders—the triumphs of science, of art, and of industry 
in all its forms; it was a bewildering forecast of the 
legacy which the energy and skill and civilisation of the 
expiring century will ueath to its successor. But 
surely none of the illustrations of progress gathered 
together within the limits of Jackson Park exceeded 
those contributed by the colonies of this country, whose 
credit has indeed been nobly maintained by her children. 





SOME PRACTICAL EXAMPLES OF 
BLASTING.* 
By Mr. Perry F. Nursey, Past President. 
(Continued from page 714.) 

Demolition of a Bridge at Reading.—In the course of 
widening the Great Western Railway between Maiden- 
hood and Didcot, several brick and timber bridges had to 
be demolished and superseded by structures on more 
modern principles, The eo wr | which had to be con- 
tended with in the removal of these bridges was that 
they were over the main line, and it was a sine qué non 
that the traffic should be in no way interfered with or 
obstructed. It wasoriginally intended to put in skeleton 
centre ribs with laggings under the arches, and upon 
these to remove the arches piecemeal. There was not, 
however, sufficient room between the minimum structure 
gauge and the soffit of the arches to introduce the ribs 
and lagging, so that plan had to be abandoned. Among 
others was one of Brunel’s brick over bridges, known as 
Mustard Lane Bridge, carrying the roadway across the 
line at 32 miles 714 chains, at the east end of Sonning 
Cutting, near Reading. The contractors for that portion 








* Paper read before the Society of Engineers, 





of the works in which the bridge was situated were 
Messrs. Lucas and Aird, whose engineer, Mr. Herbert 
Ashley, consulted the author in the spring of 1891, as to 
the feasibility of removing the structure by blasting. 
Having inspected the bridge and satisfied the contractors 
on that point, and having submitted a scheme for carry- 
ing out the operation, the author was instructed to pro- 
ceed with the work. 

The bridge consisted of three semi-elliptical brick spans 
of 31 ft. 6 in., and 28 ft, 6 in. high from rail level to soffit, 
with brick abutments, ——— and wing walls, the cutting 
here being 30 ft. deep. The two piers were 5 ft. thick, 
and the bridge was 19 ft. wide between the parapets. The 
lines of rails passed under the centre span, the two side 
spana being over the slopes of the cutting. An outline 
of the bridge, with the parapet removed ready for blast- 
ing, is seen at Fig. 5 (next page). The scheme of demoli- 
tion propounded by the author consisted in first cutting 
through the crown of each of the side arches by blasting, 
and then through that of the centre arch. This would 
leave the piers standing with a half-span attached on 
either side. Then by simultaneously firing charges on 
the inside of the two piers at the springing of the centre 
arch, it was conceived that the pier would be thrown out- 
wards on to the slopes of the cutting, the two halves of 
the centre arch falling on to the rails. This point was 
important in view of clearing away the débris, as the time 
during which the work of demolition had to be carried 
out and the line cleared was very short. It was, more- 
over, ordered that no explosive was to be placed in posi- 
tion until a given train, which marked the commencement 
of the longest interval, which was two hours, had passed. 
The bridge was prepared by removing the road metalling 
and the — ts, and the holes were drilled asshown in 
plan at Fig. i it will be seen that there were five sets 
of four holes, marked respectively A, B, C, D, and E. 

In deciding upon the quantity of explosive to be em- 
ployed, while using sufficient to bring down the bridge, 
great care had to be taken not to damage the telegraph 
wires, nor to injure a cottage which was situate just at 
the end of the bridge. Carbo-dynamite was the explosive 
selected by the author for the work, and it was decided 
to charge each of the holes in row A with 8 oz., those in 
row C with 6 oz., and those in row E with 6 oz. These 
charges were for cutting through the crowns of the three 
arches, the boreholes for which were 13 in. deep, just 
passing through three out of the five rings of brickwork. 
In the two series of holes B and D, which were 5 ft. 6 in. 
deep, and were drilled in the haunches of the central 
arch, the charges for the top and bottom holes were each 
16 oz., and those for the two intermediate holes 14 oz. 
each. The quantity of carbo-dynamite used was there- 
fore 12 lb. 8 oz., plus twenty 1-oz. primers, which brought 
the total to 13 lb. 12 oz. he charges were tamped with 
| loco sand. 

he method of exploding the charges simultancously 
in three sets of fours in the crowns of the arches and one 
set of eight in the two haunches, was as follows: A 
length of instantaneous or lightning fuz2, burning at the 
rate of 150 ft. per second, was attached to the detonator 
in each priming charge, and was led into a coupling box. 
Here they were coupled up to a length of ordinary 30- 
second safety fuze, which, on being lighted, burned down 
to the group of instantaneous fuzes, igniting them and 
exploding the detonators, and through them the charges. 
The arrangement of the fuzes for exploding the charges 
in the crowns is seen at Figs. 7 and 9, oa that for ex- 
ee the charges in the haunches at Fig. 8. The safety 
uze is marked 8, and the instantaneous fuze I. The 
simultaneous explosion of the various charges was neces- 
sary in order, firstly, to get the maximum effect out of 
the combined charge ; secondly, to save time ; and thirdly, 
to prevent tha possibility of the explosion of one charge 
separating an pr erg one from its fuze, or otherwise 
dislodging it so that it might constitute a source of 
“ to the workmen when clearing away the débris. 

The day fixed for the demolition was Sunday, April 19, 
1891, and everything was in readiness for charging the 
holes at 2 p.m., at which hour the train which marked 
the commencement of the longest interval was to pass, 
As a matter of fact, however, the train was 15 mintutes 
late, but directly it had passed the holes in row A were 
charged and simultaneously fired, the crown of the arch 
being cut completely through. Rows C and E were then 
successively charged and fired with similarly satisfactory 
results. Then came the heavier charges in the haunches, 
which were likewise put in and fired. It was hoped that 
they would have had the desired effect of throwing the 
piers over on to the slopes of the cutting, and permitting 
the two halves of the centre span to fall inwards on to a 
bed of straw below. Unfortunately this was not the case, 
for the piers moved slightly round upon themselves, and 
the two halves of the centre span jammed at the front, 
the whole structure, however, being broken up into 
numerous parts, and ready to fall down directly the nip at 
the front was overcome. To this end heavy ropes were 
thrown over the rim of the broken arch, just at the bite, 
and attached to a goods locomotive which had brought up 
a train of workmen and materials prior to the blast. 
After two breakages of the ropes, the bridge and one of 
the piers came down with a crash, sending clouds of red 
dust into the air. The want of success in bringing the 
bridge clean down by means of the explosive was doubt- 
less due to the circumstance that the final charge was just 
alittle too small. This was the result of anxious care- 
fulness not to injure the telegraph wires or the adjacent 
house. On mounting to the top of the bridge, after the 
explosions, to arrange the hauling tackle, the struc- 
ture ‘was seen to be rent and fissured in all directions. 
It was also clear that a trifle stronger charge in each of 
the holes in the haunches of the centre arch would have 
resulted in its complete, instead of its partial, collapse. 

As soon as the bridge was down, a gang of about 40 men 
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set to work to clear the down line, which was more free 
from débris than the upline. A large portion of one pier 
had deposited itself over the latter, while the other pier 
was only slightly shifted from its normal position. As 
the larger masses of brickwork were broken up, the débris 
was loaded into trucks and the trusses of straw finally 
cleared off, the down line being opened for traffic in about 
two hours from the collapse of the structure. This was 
some time after the period assigned, and consequently the 
traffic was delayed. As soon as the way had been cleared, 
the waiting trains were passed through, and the traffic 
both up and down was carried on over the down rails. 
The removal of the wreckage was no easy matter, as 
Brunel’s brickwork held splendidly together, the pier on 
the up line obstinately resisting demolition on a large 
scale, and yielding only to piecemeal disintegration and 
removal. It was a fine night, though rather cold, and a 
liberal supply of refreshments being provided 7 the con- 
tractors, the navvies and labourers stuck to their work 
throughout the night as only English navvies and labourers 
can stick. Nor is less to be said for the company’s 
sectional engineer and other officials, who, with the con- 





tractors’ engineer, remained by with the author and his 
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mite, roburite, securite, bellite, von Dahmen’s safety 
dynamite, fortis powder, Hengst’s powder, lithofracteur, 
and carbo-dynamite. It will seen, however, that for 
his practical work he has selected the two latter only. 
This is not because of their greatly superior power over 
the others, for there is not, in his opinion, such a very 
wide margin between any of them as regards strength as 
is sometimes claimed for them. There is, however, a 
difference between some of them as regards the way in 
which they exert that strength. Let us take, for example, 
dynamite, which is the oldest and best-known high ex- 
plosive (but which is now gradually being superseded by 
other nitro-compounds), and compare its action with that 
of lithofracteur, which at one time promised to become 
its formidable rival. The explosion of dynamite takes 
place with flashing rapidity, and its full power being so 
instantaneously developed, its action is more or less 
locally intensified, resulting in a smashing effect within 
a comparatively limited area. In lithofracteur, however, 
the power is developed a little more slowly, and the re- 
tardation causes it to act with greater lifting and rending 
effect than dynamite, and its power is utilised in doing 
work over a wider area. There are also two other features 
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colleague, Mr. Walter F’. Reed, all night. By 7 o’clock on 
Monday morning both lines were cleared, and the re- 
moval of the wreckage sufficiently advanced to permit of 
the finish being left in the hands of subordinates who had 
arrived to relieve guard. Not being able to get at the 
quantity of brickwork moved, the author can only sum- 
marise the result by stating the broad fact that one of 
Brunel’s bridges, consisting of three spans of 31 ft. 6 in. 
each, over the Great Western Railway, was demolished by 
a divided charge of 13 lb. 12 oz. of carbo-dynamite. 
With the exception of the delay caused to the traffic, the 
result was considered to be most satisfactory. 

As regards the quantity of explosive employed to per- 
form a given amount of work, the result compares favour- 
ably with that in the case of another bridge in the Sonning 
Cutting, which was subsequently demolished by blasting. 
This bridge, although in the same cutting, did not come 
within Messrs. Lucas and Aird’s contract. It was taken 
down in September, 1891, but not by the author. The 
bridge had one semi-elliptical arch of 30 ft. epan and a 
roadway width of 18 ft. 3 in., carrying a road over the 
railway. The 4 was stripped in the same way as 
that removed by the author, in addition to which the 
brick and concrete backing was cleared away from both 
sides of the arch. In this case the total charge was 23 lb. 
12 oz. of tonite, disposed in thirty holes. As a matter 
of course, the disintegration of the structure was more 
complete, and the clearance of the débris, therefore, 
effected more quickly than in the author’s case, as, in- 
deed, it should be with 23? lb. of explosive for one arch, 
as against only 13} 1b. for three arches. In view, how- 
ever, of the delay that took place in the clearance 
operation after the blast in the author's bridge, he would 
undoubtedly slightly increase his char, to a gross 
amount of about 16 Ib. in the case of a similar demolition, 
other things being equal. 

As regards the precautionary measures taken, the 
author may mention that in order to prevent damage to 
the rails by the projection downwards of the bottoms of 
the shot holes, or by the fall of the bridge, the permanent 
way was protected by a double layer of trusses of straw, 
placed crosswise one over the other. The author, how- 
ever, would not adopt this method again, for the reason 
that it hinders the removal of the smaller portions of the 
débris. In place of straw he wovld use stout timbers for 
protecting the rails from injury. A further precaution 
was the presence of a staff of telegraph men with tools 
and materials for repairing anyd wires, but whose 
services fortunately were not required, although a few 
brickbats were hurled through the air at each explosion. 
The windows of the adjoining cottage were opened, and 
the tenants were rang resi! evicted. No damage, how- 
ever, was done here, only a few fragments of brick falling 
harmlessly, although not noiselessly, upon the slated roof. 
The reason for this immunity was mainly due to the fact 
that the holes were all put in vertically, and that the 
charges were well distributed. 

Selection of Explosives.—In the course of his experience, 
the author has had to experiment with and to demonstrate 
on a working scale the practical character of a con- 
siderable number of high explosives, including dyna-: 
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which commended lithofracteur and carbo-dynamite to 
the author in the circumstances under which he employed 
them. These are plasticity and resistance to the action of 
water. Plasticity enabies an explosive to be pressed well 
home into a borehole of larger size than the cartridge, or 
one of irregular shape. It can also be made to readily 
conform to the shape of a cleft or crevice in which it may 
be desired to use it. Capability of resisting the action of 
water, too, is of the greatest importance in sub-aqueous 
operations, or in the event of accidental exposure to 
water, such as occurred with the author both at Jersey 
and Wapping. Water, moreover, from its incompres- 
sibility, forms an excellent tamping, and in vertical holes 
and holes bored at an angle which permits of the water 
being retained, it is not unfrequently used to advantage 
with explosives which permit of it. In dwelling upon 
these features, the author would by no means be thought 
to decry the excellent qualities of the other explosives 
mentioned by him, and still others to which he has not 
referred. There are circumstances in which the use of 
lithofracteur and carbo-dynamite would be inadmissible, 
and where some of the others alone could be employed. 


(To be continued.) 





RAILWAY COLLISION AT DROITWICH. 
On October 26 the 1.25 p.m. down Midland nger 
train from Bristol to Birmingham ran into six trucks 
which had been left on the line just north of Droitwich. 
Five passengers complained of injury, and some damage 
was done to the train and the permanent way. From 
Major Marindin’s report, which has just appeared, we 
gather than an up goods train had, after doing some 
shunting at an up siding, been shunted through a cross- 
over road on to the down line to allow an up goods to 
, and, as it was about to turn at Droitwich to form a 
own goods, it had already been marshalled at a siding 
some three-quarters of a mile before reaching Droitwich 
Junction, with the guard’s brake-van next to the engine. 
After the train had been placed on the down line, it drew 
forward towards the station, leaving six trucks on the 
down line unknown to any of the shunters or guards. 
The engine was then uncoupled and ran round its train, 
using the same cross-over road that it had run through to 
get on to the down line, but, although the engine came 
within 180 yards of the wagons, the driver failed to notice 
them. The engine then coupled on to its train and drew 
it forward on to the Great Western line clear of the branch 
to Birmingham, to allow the Midland enger to pass, 
The passenger train left the station with all the signals 
off, and when the engine was some 200 yards from the 
trucks the driver saw them, but, owing to there being 
sidings at the spot, and the line being on a curve of about 
24 chains radius, he did not realise that they were in front 
of him until he was about 50 yards from them, when he 
did all he could to stop his train. The first wagon was 
completely broken up, and it derailed the engine, causing 
it to foul the up line, while the other five were driven 
ahead a quarter of a mile. 
Major Marindin considers that no blame attaches to 





this driver, though it would have been wiser of him to 
have slackened speed on first seeing the trucks, even if he 
was not sure of their fouling his road. Although it was 
just possible for the signalman to see the two nearest 
trucks, yet, owing to the sidings and curve, it was ex- 
tremely difficult for him to notice that they were on the 
wrong road, and therefore he cannot be held to blame. 
The foreman shunter, however, should have seen that they 
were properly coupled ; and even if, as he stated in his 
evidence, he had coupled them on to the other trucks be- 
fore the train had backed on to the down line, he should 
have seen that they had not become uncoupled and been 
left behind when the train drew forward again. The goods 
guard, though not —. while shunting operations 
were going on, should have seen that nearly a third of his 
train was missing, and it is certainly curious that the 
driver of the goods train failed to see the trucks when 
running round his train. 

Any of the many devices for automatically protecting 
trains shunted on to the wrong road (a plentiful crop of 
which have appeared since the Taunton accident) would 
not have protected these trucks; but, had it been the 
practice for all trains shunting at the many sidings at this 
spot to always run with a van at their tail, the failure to 
do this would have at once called the signalman’s atten- 
tion to something being wrong. It is always dangerous 
to allow a train to be on a main line without a van at its 
tail, and itis to be hoped that this accident, which might 
easily have been as disastrous as that at Taunton, will 
lead to every endeavour being made to always arrange for 
this in future, 





LAUNCHES AND TRIAL TRIPS. 

THE new screw steamer St. Brieuc, built to the order 
of Vicomte Le Guales de Mezaubran, by Messrs. J. Jones 
and Sons, of Liverpool, went on trial on the 11th inst. 
The dimensions of the steamer are: Length between 
perpendiculars, 158 ft.; beam, 25 ft. 6 in. (moulded); 
depth, 12 ft. She is about 400 tons gross, and is in- 
tended for the passenger and cargo trade between Havre 
and St. Brieuc. Sheis fitted with triple-expansion engines, 
the cylinders being 14 in., 22 in., and 36 in. diameter 
respectively, having 2 ft. stroke. The pumps have a uni- 
form stroke of 16 in. The dimensions of the pumps are: 
Air, 12 in. ; circulating, 7 in. ; feed, 34 in. ; and two bilge 
pumps of 3in. The engines are ret ge: with steam by 
two single-ended multitubular steel boilers 9 ft. 9 in. in 
diameter by 9 ft. 1 in. in length, each with two furnaces, 
the grate area being 52.7 square feet, and heating surface 
1442 square feet. Under the cross bunker, which has 
a capacity of 50 tons, is placed a fresh-water ballast tank 
for supplying the boilers, and on deck a tank is placed 
for the exhaust steam of the deck winches. On the trial, 
a speed of 12 knots was attained with a working pressure 
of 160 lb., 98 revolutions, and 420 indicated horse-power, 
an ample supply of steam being given with partially 
closed dampers during the greater part of the trip. 
Several special cabins are provided for passengers. 

The s.s. Hotham Newton left the Cleveland dockyard 
of Sir Raylton Dixon and Co., Middlesbrough, for her 
official trial trip on the 12th inst. This vessel has been 
built to the order of Messrs, J. M. Lennard and Sons, of 
Middlesbrough, for carrying oil in bulk. The principal 
dimensions are: Length, 322 ft.; beam, 41 ft.; depth 
moulded, 26 ft. 6in. The hull is divided into tanks for 
the carrying of oil by thirteen transverse bulkheads, and 
a centre line bulkhead which runs right fore and aft. 
Water ballast is provided for under the engines and 
boilers and pump-room, and also in the fore and after 
peaks. This is the first oil steamer built on Kendall’s 
patent system of expansion trunkways for controlling the 
oil cargoes under varying degrees of temperature. These 
trunkways allow a clear space in the middle of the ship 
for the stowage of coal and general cargoes, as they are 
fitted at the sides of the vessel instead of on each side of 
the centre-line bulkhead, as in previous systems. A 
cofferdam is provided at each end of the oil tanks, and 
can be rapidly filled with water in case of need. The 
engines and boilers are placed right aft, and these have 
been fitted by the North-Eastern Marine Engineering 
Company, Limited, of Sunderland, the cylinders being 
24 in., 39 in., and 64 in. in diameter by 42 in. stroke, 
with two large steel boilers working at 160 lb. pressure. 
On the trial everything worked satisfactorily, a speed of 
over 12 knots being attained. 





The last of the three large cattle steamers built b 
Messrs. Furness, Withy, and Co., Limited, Hartlepool, 
for the Chesapeake and Ohio Steamship Company, 
Limited, was taken out to sea for trial trip on the 12th 
inst. The engines, which were built by Messrs. S, 
Richardson and Sons, Hartlepool, worked satisfactorily. 





The twin-screw steamer Southwark, built by Messrs. 
William Denny and Bros., Dumbarton, for the Inter- 
national Navigation Company, has completed a series of 
steam and coal consumption trials, with satisfactory re- 
sults. The dimensions are 480 ft. by 57 ft. by 40 ft., the 
ie tonnage being 8650 tons, and the net 5600 tons. The 

eadweight carrying capacity exceeds 10,600 tons, and she 
has accommodation for 200 saloon passengers, and be- 
tween decks 1000 emigrants can be carried. The engines 
are of the quadruple-expansion type, with four cranks, 
the cylinders being 254 in., 374 in., 524 in., and 74 in., 
with a stroke in each case of 54in. On the trial the vessel 
carried more than half her deadweight, and the mean of 
two runs on the measured mile gave a speed equal to 
16.38 knots, the boilers be. og ing a sufficiency of steam. 
The boilers are fitted wit rown’s system of induced 
draught. The steamer is intended for service between 
Liverpool and Philadelphia, — 
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‘** ENGINEERING” ILLUSTRATED PATENT 
RECORD. 


ComriteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATICNS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case ; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the pt of a plete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing is given. 

Any person may at any time within two months from the date of 
the advertisement of the pt of a plete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GUNS, &c, 


20,215. A. Chapman, Wigston, Leicestershire. Re- 
peating Fire-Arms. [11 Figs.) November 9, 1892.—This 
invention refers particularly to repeating fire-arms of the ‘‘ Lee-Met- 
ford” type, and its object is to dispense with the present form of 
magazine, and to provide an arrangement for feeding the cartridges 
to the chamber of a gun by means of a belt h passing through an 
opening in the under side of the fire-arm. The movement of this 











belt is effected by means of a spring cylinder operated by a hand- 
knob, and provided with studs to engage the cartridges, from 
whence they are removed by the extractor for delivery to the 
chamber in the barrel by the action of the breech-bolt g. This 
extractor is connected to a spring-controlled platform k, which, 
when depressed, is level with the cartridge on the top of the 
cylinder, and when raised by the action of the spring/ is in a line 
with the cnamber inthe barrel. (Accepted November 8, 1893). 


11,509. T. Bergmann, Gaggenau, Baden, Ger- 
many. Small Arms, [13 Figs.) June 12, 1893.—This inven- 
tion relates to breechloading small arms. When a cartridge is 
fired in the barrel by pulling the trigger, the pressure of the 
gases is generated so rapidly, and is so great upon the side walls of 
the cartridge-case, that the latter, with the breech-bolt B and 
breech closure, cannot move backimmediately. After the projec- 
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tile has reached a sufficient amount of propelling force, the 
powder gases still in excess open the breech, and the breech-bolt 
is forced back to its utmost limit, the spent cartridge being 
ejected and the lock being cocked anew. During the forward 
movement of the breech-bolt B another cartridge is passed out 
of the magazine into the barrel. The finger allows the trigger to 
move back for renewed pulling, and the weapon is again ready 
for firing. (Accepted November 8, 1893). 


MACHINE TOOLS, SHAFTING, &c. 


21,729. G. Brown, Eastfield, Galashiels, N.B. Driv- 
ing Bands. [1 Fig.) November 28, 1892.—This invention 
relates to means for regulating and equalising the tension of 
spindle-driving bands. The band A drives the spindle B from 
the power-driven cylinder C, and in descending runs over the 








pulley D, which slides on rods E fixed into an arm F on the 
frame of the machine. The pulley D is drawn forward or let 
back by a weight H hung on the end of a cord G which runs over 
a smaller fixed pulley J, thereby regulating and equalising the 
tension of the band A. (Accepted November 1, 1893). 


RAILWAY APPLIANCES, 


22,903. T. Marsden and I. Thompson, Nelson, 
Lancs. Actuating Railway Signals. (3 Figs.] December 
13, 1892.—This invention comprises a lever A jointed to the rails 
and inclined upwards, so that when an engine or carriage passes 
over one end of it, the other end raisesa catch to cause the release 
of a chain fixed to a balance lever attached to the semaphore, and 
thus raise the signal automatically and retain it so long as the 


jointed lever is depressed, Within the cabin is alever to which 
the signal wire is attached. By pulling this lever the signal is 
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lowered and the wire drawn forward until the catch is in position 
wo it with the signal depressed. (Accepted November 8, 
1893, 


23,284. E. Barton and W. Seddon, Bolton, Lancs. 
Railway Signals. (2 Figs.) December 17, 1892.—This inven- 
vention has reference to railway signals, and cons‘sts of a signal 
wire compensator and multiplying wheel for facilitating the 
movements of signals and insuring their action. An eccentric 
wheel G is attached to the operating handle A by a rod H, and is 
provided with grips L which come in contact with a chain M 















coupled to the signal wire N. As the full side of the wheel presses 
down the chain during its operation, it increases the speed of the 
signal, The chain passes beyond the eccentric wheel and over 
another pulley, its end being attached to a frame carrying weights 
which comprises the compensator, and insures the signal dropping 
when the operating handle is released by the pointsman. (Accepted 
November 8, 1893). 


18,485. L. B. Kenney, Dansville, Livingstone, New 
York. Car Couplings. [7 Figs.) October 3, 1895.—This 
invention has relation to twin-jaw couplings of the ‘‘ Janney” 
type, and its object is to provide means for automatically throw- 
ing open the pivoted jaw and maintaining it in that position while 
—— A is the drawhead, B the coupling jaw, b a non- 
rotatable pivot bolt on which is pivoted the jaw B. A coil spring 
surrounds the bolt at one end, and has one of its ends engaging 
it, and its other end bearing on an adjacent part of the jaw. A 
removable casing surrounds the spring, and has one of its sides 
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open, through which one end of the spring works, means being 
provided for removably clamping the casing in place. A locking 
plate is pivoted on the side opposite the jaw, a spring normally 
closing it. A horizontal lever works through the side of the draw- 
head, and has its inner end connected to the locking plate, this 
lever being capable of being locked to hold the locking plate out of 
operative position. The drawhead has a flanged mouth, and the 
locking jaw is provided with a locking arm, the locking plate 
normally bearing against the flange round the mouth of the draw- 
head. A vertical pin 3 through ears on the end of the 
locking plate opposite the jaw, the sprin mer ine) pressing the 


locking plate forwarfl. (Accepted November 8, 1893 
STEAM ENGINES AND BOILERS. 
3806. G. Barker, Birmingham. (%. P. Hutchinson, 
Philadelphia, Penn., U.S.A.) Furnaces. [5 Figs.) Feb- 


ruary “1, 1893.—This invention relates to furnaces. 4 is the 
shell, 1 the ashpit, 11 the grate, 20 the dome, 18 the staves, and 
9an adjustable ring. The ashpit 1 is provided with air-tight 
fitting doors and a perforated grate bearing 3. Means are provided 
for admitting and regulating air to the shell 4, stave 18, and per- 
forated arch 16 from the ashpit1. The fire is kindled by light 
fuel placed on the grate, the coal or coke for the permanent fire 
added ; the feeding door is then closed, and as the staves 18 be- 
come heated, the air from the ashpit passes through apertures 
8, 10, through grooves 19, and mingles with the gases above the fuel, 
and burns at a high temperature. The arch 16 becomes highly 
heated, and deflecting heat back upon the fuel, increases the 
heat at the centre of the furnace. e temperature rises in the 
furnace chamber above the fuel to an intense heat, which can be 
moderated by partially closing the apertures 8 by the lever 30 and 
ring 9, and can be arrested by entirely closing the apertures 8 





and the ashpit doors 7. The products of combustion pass up- 
wards through the perforations in the arches 16 and 17, and are 
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utilised by passing through the flues of a boiler, and then 
around the air-heating flues of the hot-air apparatus. (Accepted 
November 8, 1893). 


6870. J. Wo Boston, Lincolnshire. Steam, 
&c., Engines. (3 Figs.) April 1, 1893.—This invention relates 
to means for ——— the cut-off valves of steam, &c., engines, 
so that it is increased or diminished equally at each end of the 
stroke of the valve as the load on the engine varies. A slotted 
quadrant i is employed, with which the valve spindle engages, 
one end of the link being connected by a rod to a lever 7 pivoted 
on the engine frame, this lever being joined by a rod o toan 
eccentric y on the engine skaft, while the other end of the link is 











connected by a rod to one end of a lever adjustably pivoted on the 
engine frame, the other end of this lever being slotted so as to 
engage a pin on the first lever; the eccentric thus operates the 
two ends of the link in opposite directions. The height of the 
governor balls adjuststhe position of the link relatively with the 
valve spindle, and the movement of the valve will be varied to 
increase or diminish the cut-off equally at each end of the stroke. 
(Accepted November 8, 1893). 


1747. J. E. L. Ogden, Goole, Yorks. Reducing 
Valves. (3 Figs.) January 26, 1893.—This invention relates to 
steam, &c., pressure reducing valves. When the steam pressure 
acts on the top of the valves, and the low-pressure side B has 
steam enough to keep down the diaphragm F against the action 
of a spring G, then when the low steam pressure is a little more 
reduced, the spring forces up the diaphragm, opens the small 
steam valve, and admits high-pressure steam to the hollow of the 





large valve, and to its balancing cylinder and piston. The dia- 
phragm being released from the pressure of this steam on the top 
of the small valve, moves up further, and the latter, by coming 
into contact with a bridge, permits steam to have access to the 
yee anon side, tillthe pressure rises sufficiently to move the 
diaphragm against its spring, and so close both small and larger 
steam valves, and cut off steam supply to the low-pressure side 
until a further fall occurs there. (Accepted November 8, 1893). 


169. H. Hocking, Walton, Lancs. Reducing 
Valves. [7 Figs.) January 4, 1893.—This invention has 
reference to valves employed to distribute fluids under a high 
pressure in mains, at a reduced pressure. When the steam on 





the outlet side of the valve c reaches a pressure above the desired 
one, this pressure within the ap) tus a, acting upon its dia- 
s a1, causes each two of the latter which are adjacent to 
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move a little way away from each other, the combined smail 
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movements of all the diaphragm:, through the spindle b and 
lever d, thus moving the valve c towards its seat cl, and restricting 
the passage for the flow of steam, and reducing the pressure 
admitted to and exis:ing in the case d and chamber a on the 
delivery s'de of the valve c. (Accepted November 8, 1893). 


260. T. Walker and G. F. Alder, Tewkesbury, 
Gloucesters. Expansion Gear. (9 igs.) January 5, 
1893.—Thie invention relates to trip expansion gear for fluid- 
pressure engines, and consists of steam admission valve gear 
having a wrist plate with projections on its periphery in crder 
to draw with it the valve-rods C so as to open the admission 
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valves, the trip plates H, H1 having a projection G on each, to 
release the valve-rod C from the wrist plate A, the trip plate 
being actuated by the engine governor, and moved upon the 
same axis as the wrist plate. A spring D is provided for holding 
the valve-rod C in contact with the wrist plate. (Accepted No- 
vember 8, 1893). 


24,134. T., R., and W. Lees, Hollinwood, Lancs: 
Expansion Valves of Steam Engines, [8 Figs.) De- 
cember 31, 1892.—This invention relates to the construction of 
expansion valves for steam engines in order to vary the quantity 
of steam admitted to the cylinder at each stroke to correspond to 
the work on the engine, In applyingit to an engine in which the 
lifting of a single valve controls the quantity of steam, two 
rocking shafts are used, one of which is operated by a lever 
from an eccentric on the crankshaft, so that the valve is lifted 
twice during each revolution of the crankshaft, and steam ad- 
mitted to each end of the cylinder: On each of the rock shafts is 
mounted a bellcrank lever, the upper arms of which are con- 
nected by a link, so that both levers move simultaneously, but 
in opposite directions. On the lower horizontal arm of each bell- 
crank lever are triggers, also shaped as bellcrank levers, the 





lower arms of which are so formed as to engage under lateral pro- 
jections on the valve spindle, and raise the spindle at each lift 
of either of the triggers. The lift of the valve and the time it 
remains open depend on the length of time during which one of 
the triggers is acting on the under surface of the lateral projec- 
tions of the valve spindle. To modify the shock due to the rapid 
closing of the valve, the valve spindle is connected with an air 
dashpot, the piston of which is provided with air passages 
covered at the top by asliding plate. When the valve spindle 
is raised the piston of the dashpot is depressed, and the air con- 
tained in it passes through the air passages by the sliding plate. 
On the spindle falling, the piston rises, and drawing air through 
a small orifice, its free motion is impeded, and thus a too rapid 
descent of the valve spindle is checked. (Accepted November 8, 
1893). 
MISCELLANEOUS. 

1109. J.M. Hetherington, Manchester. Bearings 
for Mules, &c. [1 Fig.) January 18, 1893.—This invention 
relates to bearings for mules. The shaft is fitted to revolve in 
bearings, and an annular collar c is mounted upon it, and is 





secured by ascrew. A washer ¢is mounted upon the flange of 
the bearing bush }. In the cqnects faces of the parts c and e 
channels are formed to receive hard steel balls /, the channels in 
the two faces forming an annular race. (Accepted November 8, 
1893.) 


18,245. M. Todd, New Bedford, Bristol, Mass., 
U.S.A. Thill Couplings. [5 Fics.) September 29, 1893.— 





This invention relates to thill couplings, in which one half of the 
thill-iron pivot box is secured to the axle clip, the other being 


hioged to the first. The bow A of the clip is secured to the axle 
by a tieplate and nuts. Upon the forward arm of the bow of the 
clip is formed the lower half of a square box made to receive the 
forward pivot-pin carried by the forked inner end of the thill-iron 
D. To the rear upper part of the lower half A? is hinged the upper 
half. When the cover is down its front part is kept from longi- 
tudinal or lateral displacement by two dowel pins entering holes 
correspondingly located in the lower half on each side of a screw 
tap perforation made to receive the bolt B. Within the cen- 
tral part of the lower and upper halves, rectangular bearing 
blocks E are placed, these blocks consisting of vulcanised 
rubber, and each having formed in it a semi-cylindrical groove. 
Transversely each block is a narrow groove of larger diameter 
than the groove e, to receive a cylindrical collar formed upon 
a pin centrally between the forks of the thill-iron: (Accepted 
November 8, 1898). 


20,460. J. Whitehead, Tottington, Lancs. Sup- 


plying Fuel to Furnaces. [2 Figs.) November 12, 1892. 
—This invention relates to fuel supplying and distributing appa- 
ratus described in Patent No. 11,082 of 1890, and consists in 
means for conveying the fuel along the distributing trough 
the discharge funnels 


and feeding it to in front of the 








Fig. 2. 
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furnaces. In place of the endless belt a shaft a is employed 


along the trough D, and is arranged to move about. To these 
shafts a series of scrapers are attached, which serve to move the 
fuel along until it is guided by gates g extending through open- 
a hea. the funnels in front of thefurnace. (Accepted November 


23,840. B.and F. A. Holt, Rochdale, Lancs. Reel- 
ing, &c., Machines. (4 sfi7s.] December 24, 1892.—This 
invention relates to appliances for holding down spindles in 
spinning, &=., machines. Instead of the spring hook usually 
employed for each spindle, a rod is mounted upon the spindle rail 
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Fig.2. 


a, so that it projects over the edges of the wharves c of the 
spindles b, and prevents them from being lifted during doffing. 
This rod is mounted upon the spindle rail, so that when required 
it can be moved back clear of the edges of the wharves to free the 
pindles, and replaced to hold and lock them in position. (Ac- 
cepted November 8, 1893). 

21,601. M. T. Neale, London. Sea Signalling Ap- 
paratus. [5 Figs.) November 26, 1892.—The vessel A is fitted 
with a gong C, and B with aresonator and microphone D for re- 
ceiving the sound emitted from the gong when struck by the 
hammer E, that can be operated from the deck. When the bell is 
struck, the mechanical vibration is conveyed through the water in 
every direction, but especially in a direct line ahead of the part of 
the bell struck. The resonator D is placed at the same level as the 











bell, and its diaphragm is in vibrational sympatby with the bell C. 
The mechanical vibrations received by the re I cause the 
electrical pulsations in the wires J or J' to deflect the needle in- 
strument tothe left or right, according whether the sounds are 
received on the starboard or port side. The needle instrument is 
in electrical connection with a magnet, above which is arranged 
a short reed for reproducing upon the receiving vessel the sounds 
or signals sent by the gong of the vessel communicating. (Ac- 
cepted November 8, 1893). 


8058. J. and A. Moss, Hebden Bridge, Yorks. 
Picking Motion of Looms for Weaving. [6 Figs.) 
pg 21, 1893.—This invention refers to the picking mechanism 
of looms for weaving. Overhead picking arms are employed, 
composed of flat spring steel, so that after being bowed and sud- 
denly released they exert sufficient force to propel the shuttle 
backwards and forwards across the loom. These spring picking 
arms are connected at their up ends to short cross-shafts 
I, which are connected together by lever arms and connecting-rod, 
so that when the cross-shafts are rocked the two picking arms 
are moved backwards and forwards in the same direction. The 
rocking motion is im d to one of the cross-shafts by an 





eccentric M and rods driven from the crankshaft by toothed 


wheels. The horizontal rod erates the starwheel § is rotated 
by means of a clutch H, ard slotted lever siding over a fixed stud 
projecting from the Icom frame, 82 that as the stay moves back- 








ward and forward the rod is made to rock, and so gives the 
on movement to the starwheel. (Accepted November 8, 
1893 


23,679. J. Wild, Oldham, Lancs. Mortising and 
Boring Holes. (3 Figs.) Uecember 23, 1892.—This invention 
consists in means for mortising and boring timber so that it can 
be worked by either hand or power. Ona frame A is mounted a 
sliding head b which carries the chisels and bits ¢ to whicha 
toothed rack d is secured. Further back on the same frame 
another toothed rack e is fitted, and so arranged that it can be 
secured to the frame A or slide up and down. Between these two 





























OL _ 


(joa 








‘jae19 g ©) 


© 


toothed racks d, e, aud gearing into them, and mounted on a stud 
J carried by a hand lever, but so arranged that it can be secured 
rigidly to the lever g or left perfectly free to revolve on the stud 
J, isa spurwheel A, 80 that when it is required to mortise by hand 
it isonly necessary tosecure the spurwheel h to the lever g, and 
the rack e to the frame A, and loosen the stud in the framework. 
Then by moving the hand lever g up or down, a corresponding 
motion is given to the head b. Means are provided for mortising 
i tu and for boring by power or hand. (4ccepted November 
a § 


UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINEERING, 35 and 36, Bedford- 
street, Strand. 





Aw American Suip Canat.—A project for cutting a 
ship canal between Chesapeake Bay and the Delaware 
has been recently revived. 





_A Victorian Suspension Bripcze.—When the ques- 
tion of re-erecting a bridge over the Snowy, destroyed by 
floods in 1891, was before the Orbost council, a suggestion 
of a suspension bridge, made by Mr. George Seymour, 
engineer tothe shire, was accepted. The bridge consists 
of four bays of 27 ft. each on the east side of the river, 
and three of the same length on the west side, a suspen- 
sion —— of 165 ft., and two spans of 55 ft., one on either 
side of the suspension. There are four 6-in. steel cables, 
capable of a strain of 150 tons each. The suspenders, 
placed at a distance of 5 ft. apart, were tested to 10 tons 
each. The towers are 26 ft. above the decking of the 
bridge, and are formed of four piles of 18 in. in dia- 
meter, stayed by a strut pile on each side, and let into 
a foundation of fourteen heavy piles. The base of the 
foundation on which each tower sta:ds covers an area 
of 180 square feet.. The piles bave been driven down to 
the rock, and are aa together and close boarded to 
prevent the lodgment of timber. The cables are anchored 
to the piers on the bank of the river, and these, again, are 
stayed and braced. The decking is from 25 ft. to 30 ft. 
above summer level. The width varies from 17 ft. to 
55 ft. The suspension span is stiffened by lattice girders 
6 ft. high, with 10 ft. apex, and the rigidity of this por- 
tion of the bridge is said to be so perfect that no more 
vibration is noticeable in walking or riding over it than 





on many ordinary bridges of 25 ft. span, 
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A NEW PERU. 
(From A CoRRESPONDENT.) 
(Concluded from page 752.) 

New Rattway Provects. 

At present the Department of Piura, which is 
reckoned as the richest agricultural department in 
the Republic, has but one railway—that between 
Paita and Piura (33 miles), with an extension to 
Catacaos of a few miles. The latter portion is 
operated by a separate corporation, but may be 
considered as forming part of the longerroad. The 
distance of 33 miles is travelled in the alarming 
time of four hours! Thus the Paita-Piura Railway 
may lay just claim to the title of a ‘‘record- 
breaker’’—oxen teams barred. 

The Port of Paita is the third most important in 
the Republic, and is called at by all the mail 
steamers, as well as those plying between Europe 
and South America vid the Straits of Magellan. 
The harbour is well sheltered on the north-east, 





the fissures have increased in siz». _The road-bed, 
rails, carriages, and engines of the line would be 
very much improved if they were all re-made, as 
they are in a wretched state of dilapidation. Ifthe 
proposed new road is to be worked with any degree 
of success, the present line must be thoroughly over- 
hauled, as it forms the connecting link between 
Piura and the coast. 

The line for which the right of way has been 
obtained is to run from Piura to Tambo Grande, 
and thence to Morropon. This line will tap a very 
good district, that will increase in value as the 
work of irrigation progresses, but its real value will 
lie in the fact that it forms the first section of a 
road, the importance of which has not been equalled 
in Peru, or, indeed, one could safely say, in western 
South America. For some time past several pro- 
minent men have been trying to obtain the conces- 
sion for a railway from Piura to Huancabamba, and 
thence to the Rio Marajion on the eastern side of 
the mountains (see map, Fig. 2). No one has yet 
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but for the existence of the Pongo de Manseriche, a 
narrow gorge cut out of the solid rock by the action 
of the water (see Figs. 3 and 4). 

The Maraiion River, after being joined by the 
Santiago, suddenly contracts, and through this 
‘“‘gut” the whole volume of water has to pass. 
The Pongo de Manseriche (Fig. 3) is 74 miles long, 
and averages about 250 ft. in width, its narrowest 
part being less than 150 ft. When rains prevail in 
the mountains forming the great watershed of the 
Upper Maraiion valley, the flood of water through 
the narrow rocky pass is terrific, and even during 
the ‘‘dry ” season it is only navigable with balsas 
or rafts under the control of Indians, who are the 
only people who can handle them in such a dangerous 
locality. At San Borja(Fig. 2), situated at theeastern 
end of the Pongo de Manseriche, the river again 
widens out, and becomes navigable for all classes of 
vessels. About eleven leagues from San Borja the 
Marajion is joined by the Rio Morona, from the 
north, and by the Rio Pastaza, also from the north, 
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east, south, and south-west, by a high barranca or 
bluff, and is unaffected by any strong winds that 
may blow from those quarters, while the west and 
north-west winds are generally light. The water is 
deep close to shore, enabling the large Pacific Steam 
Navigation Company’s vessels to anchor within 
about 200 yards of the small pier opposite the 
Custom House. A new pier, to extend to deep 
water, so that vessels may lie alongside, is con- 
templated, and would do much to enhance the 
importance of the port. 

The town itself is small, being confined to the 
beach, and backed by the high bank on all sides. It 
is also not over-clean, as there are no sewers, owing 
to the absence of any water supply, and to the 
existence of a ‘‘ go-as-you-please” sanitary system. 
It is wonderfully healthy, however, as is evidenced 
by the fact that not one in twenty of the inhabi- 
tants could tell you where the graveyard is located. 

The port is the only gateway through which the 
exports and imports from and to the Provinces of 
Piura and Ayavaca pass, except, it may be added, 
an occasional cargo that finds its way ashore at 
night a short distance away, in order to avoid any 
dispute with the Custom House authorities as to 
the correctness of the duties. 

The railway station is in the town, and trains 
have to climb a rather stiff gradient along the face 
of the bluff before arriving on the tublazo, where 
the surface of the ground is perfectly level as far as 
Huaca, a distance of about six leagues. The per- 
manent way between the town and the top of the 
tablazo is not such as will engender enthusiasm for 
travelling often by the line, for the first impres- 
sion is—and it is apt to be a lasting one—that 
some day the vibration of the moving train will 
be too much for the clay shelf upon which the 
sleepers are laid, and there will be a fall in railway 
stock (rolling) that will be attended by most 
disastrous consequences. As it is, the clay is 
cracked in many places, and one imagines, when 
passing the place for the second or third time, that 
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succeeded in securing the right, which, without 
doubt, will open up a part of Peru vastly superior to 
the portion now occupied, both as regards natural 
resources and geographical position. The north- 
eastern department of Peru, known as Loreto, has 
an area almost equal tothat of all the other depart- 
ments taken together, and throughout this vast dis- 
trict is a network of rivers that render it capable of 
producimg unlimited quantities of all kinds of grain, 
fruit, and vegetables. The territory is as yet 
covered by a virgin forest, containing all classes of 
trees, from the rubber tree on the Brazilian frontier 
to the hard wood on the slopes of the Andes. In 
mineral wealth it is also very rich, gold and ccpper 
being discovered in many places by travellers who 
had the courage to pass through its trackless forests. 
But all these are inaccessible. The journey from 
Lima to the capital of the department, Moyobamba, 
can be made by hard riding in about 30 days, and 
the journey to Iquitos, the important Government 
station on the Rio Marafion, in not less than 80 or 
90. By the accompanying map it will be seen that 
the only gateway to the district is from the direction 
of Piura, and it is for the privilege of opening this 
path that so many are now seeking. 

The western chain of the Cordilleras is broken 
at two points on the boundary line between the 
Department of Cajamarca and the Department of 
the Amazonas. Through the most southerly de- 
pression the Rio Tamborapa flows from the foot- 
hills west of Tabaconas, thus forming an easy 
crossing of the Cordilleras to the Marajion, where 
the country is level, in the direction of the stream. 
The other depression is near the head waters of a 
small river that also flows into the Marajion, and if 
this route were adopted the line would pass through 
Chirinos, as shown on the map. There are but two 
difficult portions on the line: the first, the ascent 
to Huancabamba, and the other the crossing of the 
Rio Santiago, which has a strong current, ard is of 
considerable width. The terminus of the road 
would have been located in the town of Santiago 














Those two rivers are fed by 


at about 20 leagues. 
nine lakes, besides draining a considerable water- 


shed which extends into Ecuador. Thirty leagues 
from San Borja the Rio Huallaga enters the 
Maraiion from the south. This tributary has its 
source in the mountains of which the famous Cerro 
de Pasco is the principal point, and it thus drains 
a territory extending over six degrees of latitude 
along the eastern slopes of the western Cordilleras. 
From the junction of the Huallaga the Rio Marajion 
becomes a noble river, in which vessels of large 
tonnage could navigate, and as it flows eastward its 
volume is further increased by the Rios Ucayli and 
Napa. The Ucayli is the longest river in the 
Republic, reaching as far southward as the Depart- 
ment of Arequipa, wuere it is known by the local 
name of Epurimac. The Napa, on the other hand, 
is a large river, flowing from the north, where it 
taps the watershed of the mountains in southern 
Kcuador, and drains the enormous district to the 
south-west of the mountains on the borders of 
Nueva Granada. 

At the junction of the Napa, the Marafion merges 
its identity with that of the Amazon, of which very 
little need be said here, except that it would form 
a connecting link between the Peruvian territory 
of Loreto and the Atlantic Ocean, the Marafion 
being both deep and wide enough to admit of 
vessels of large tonnage reaching even the town 
of San Borja. 

But it is from the Pacific side that the import- 
ance of the railway proposed can beseen. Through- 
out the west coast the Republic is dependent for 
timber upon California and the extreme south, 
while in the Department of the Amazonas alone 
there is sufficient to enable her to enter into com- 

etition with all the lumber-producing countries. 

ot only that, in the Department of the Amazonas 
the coffee plant is found in abundance, and the 
samples of wild rice that have been brought from 
there are equal to a great deal that is imported. 





The railway, allowing for all curves, would be 








778 


ENGINEERING. 


_ (Dec. 29, 1893. 








less than 350 miles, and the gradients, even in the 
ascent to Huancabamba, would not exceed the limit 
of 3 percent. Ample timber for sleepers is close 
at hand, and the climate, if the fevers met with in 
all thickly-wooded districts are excepted, is healthy. 
The Indians of the district are known to be of a 
very peaceful temperament, totally unlike those of 
the southern Andes, who have a very unfriendly 
habit of introducing their machetes to strangers 
before they go through the ceremony of making 
their acquaintance themselves. They live in bliss- 
ful ignorance of the efforts that are being made to 
obtain permission to open up their country, but 
when that is accomplished, they will perhaps be the 
means of developing the land for the benefit of 
their western brethren. 

The following is a summary of the two routes by 
which a road can be built : 

1. From Piura the line would run directly east- 
ward to the bank of the Huaramaca River, when it 
would change direction and follow the west bank 
of that stream. It would then rise by easy gradients 
toward the town of Huancabamba, but it is ques- 
tionable if the construction of the line would 
not be rendered less difficult by crossing the river 
at Serdn and gradually working into the valley of 
the Rio Huancabamba south of the town of Sdéudor, 
keeping San Filipe on the east. The gradient at 
this point would reach the maximum, as a ridge of 
comparatively high mountains would have to be 
crossed before the valley of the Tamborapa could be 
reached. Once the ridge is passed, the gradients 
would become light, as the slopes on the eastern 
side are easy. Passing through Jaen la Viega, the 
line would follow the course of the Rio Maraiion, 
crossing the Rivers Parcasa and Turumbusa about 
two leagues from their junction with the main 
stream. 

2. The line after leaving Huancabamba would 
cross toward Chirinos, and thence through the 
pass at the head waters of the Parcasa River to the 
eastern slope, where it would join the first line. 

A third line, although longer than either of the 
above, is one which, on reaching the valley of the 
Huancabamba, follows it until near Pimpingos, and 
then turns northwards along the side of the river. 
This line can be carried across the Marafion at 
Yamon, close to where the Huancabamba joins, and 
then over practically level country along the east 
bank of the Marafion. By this route the crossing 
of the Rio Santiago can be avoided, and that would 
mean a large item of expense, as the bridge for such 
a river would have to bea very important structure, 
and the foundations alone would prove more costly 
than the side-cut necessary to pass the Pongo de 
Manseriche. 

It is stated that an estimate of 2,000,000/. has 
been made, but that is a rather low figure for the 
work, considering the difliculties in the vicinity of 
Huancabamba. Anyhow, the matter is now being 
discussed with great interest, and no doubt the 
present Congress at Lima will take some action in 
definitely settling the question of opening up a 
territory whose riches are known, but at present 
unattainable. 





THE AMERICAN SOCIETY OF NAVAL 
ARCHITECTS. 
(From our New York CorresPonpveEnNT.) 
(Concluded from page 755.) 
Sree. Suies or THE Unrrap States Navy. 


Tne next paper was one of general importance, 
and presented by a man well known in the special 
line treated of. It was entitled, ‘* Steel Ships of 
the United States Navy,’ and was prepared by 
Theo. D. Wilson, late Chief Constructor U.S.N. 
This was the most elaborately illustrated of any 
paper presented, and was said by many to be 
one of the most important ; certainly it was listened 
to with thoughtful attention and discussed at 
length. 

The distinguished author described the con- 
ditions under which the construction of the new 
navy of the United States was undertaken, and 
stated that as we had no plant suitable for heavy 
forgings or guns, the development was at first in 
the direction of construction most readily carried 
on. To-day conditions were changed, and this 
country can produce everything required for a 
man-of-war, and in quantity and quality unsur- 
passed. He held that to-day there were no limita- 
tions on designers in producing a warship, not 
even that of cost. Since 1885, forty-three vessels 
and two torpedo-boats have been added to our 








navy. The first class of navy vessels considered 
was cruising gunboats. These are protected only 
against the fire of light guns, and at present we 
have nine ships of this class, which have proved 
eminently satisfactory, although their speed is not 
to-day equal to the requirements due to a develop- 
ment in the line of torpedo-boats. In regard 
to protected cruisers, Mr. Wilson stated as 
follows : 

**TIt is in the protected cruiser class that the 
greatest progress has been made. In all sixteen 
vessels have been built or are building. Their 
size varies from 2000 tons in vessels of the Detroit 
class to 7350 tons in the Columbia and her sister 
ship, the Minneapolis. The Olympia may be re- 
garded as a development of the design of the San 
Francisco, the horse-power being relatively in- 
creased, and the first step being taken toward the 
more complete protection of the heavier guns of 
the main battery by placing them in pairs in turrets. 
The military value of the vessel is much greater 
than of any of the ships of this class that have 
preceded her.” 

In respect to armoured cruisers, Mr. Wilson 
said : 

‘“‘The earliest design of armoured cruisers was 
that of the Maine. The New York, whose design 
followed that of the Maine, contains all the features 
of protection, buoyancy, and stability embodied in 
the designs of the later protected cruisers. In the 
Brooklyn the displacement was increased for the 
purpose of allowing a heavier battery to be carried, 
and additional protection was given to all of the 
guns of the main battery. The Brooklyn has 
more freeboard forward than the New York ; but 
the principal differences consist in the increase of 
battery and its additional protection against high 
explosive shell fire.” 

Speaking next of battleships, Mr. Wilson re- 
marked : 

‘* Five battleships have been begun. The Texas 
may be considered as an isolated type, whose fea- 
tures have not been repeated in more recent ships. 
She was followed by the three vessels of the Oregon 
type, which, it is believed, may be regarded as the 
most powerful additions yet made to our navy, or, 
for that matter, to any navy. Both the 13-in. and 
the 8-in. guns are provided with complete armoured 
protection. The Lowa, the last battleship designed, 
differs from the vessels of the Oregon class in 
having improved nautical qualities, due to an in- 
crease of freeboard forward. The calibre of the 
heavy guns is reduced from 13 in. to 12 in., and 
the armour is generally reduced in thickness, the 
side armour being 14 in. thick on the Iowa, as 
against 18 in. on the Oregon.” 

The next class was the monitors, of which there 
are six, with a displacement of 26,020 tons ; five of 
these were built nearly ten years in advance of the 
time under consideration, although work on them 
was suspended for a number of years. In 1885 to 
1887 their designs were so modified that they may be 
considered as belonging to the new navy. Of these 
but one is completed, viz., the Miantonomoh. The 
Monterey, the last monitor under construction, is 
modern in design, and has greater speed, thicker 
armour, and heavier guns. She also has large 
water ballast tanks, so that her freeboard can be 
materially reduced. There are four special service 
boats and two first-class torpedo-boats, but Mr. 
Wilson did not go into details. Asto torpedo gun- 
boats he was emphatic, and declared : 

‘*In the class of torpedo gunboats absolutely 
nothing has been accomplished, and when the 
marked development which this class of vessels has 
received in all foreign services is considered in con- 
nection with the great military value that may be 
given to these small and comparatively inexpensive 
vessels, their total absence from our fleet is greatly 
to be regretted. Taken in connection with the 
want of torpedo-boats, the absence of any torpedo 
gunboats in the list of our new vessels must be re- 
garded as a serious weakness, and one that should 
be remedied at the earliest possible date.” 

Considering the protected and armoured cruisers 
together, the Commodore considered them larger, 
faster, and more heavily armoured than any they 
would have to encounter, and complimented the 
United States on their possession. He thought, 
however, in what is known as fleet service, our 
navy was very weak, and this was due to the facts 
already stated, of the inability to construct such 
ships at the time the new navy was undertaken, 
but that objection is now removed ; in fact, his statc- 
ment was as follows : 





‘In continuing in the immediate future the de- 
velopment of our national policy of naval construc- 
tion, the classes of vessels of which we have the 
greatest need are battleships, torpedo gunboats, and 
torpedo-boats. With the material resources now 
available, there is no longer any limitation to the 
results that may be accomplished other than that 
whichthe wisdom of Congress and the Executive may 
place upon the naval designer through the limita- 
tion of cost.” - 

The author then concluded thus : 

‘* Tt is impossible to conclude this brief summary 
of the work accomplished towards the construction 
of a modern fleet without referring especially to the 
manner in which the private shipyards of the 
country have contributed to the success of the re- 
sults obtained. When it is remembered that all 
but four of the new steel ships have been built by 
contract, the aid rendered the country by private 
shipbuilders will be appreciated, and higher praise 
to the thoroughness of their work cannot be given 
than is implied by the simple statement of fact 
that in no case has the contract speed of any vessel 
failed to be obtained on trial.” 


THe Encines oF UNITED States WAR VESSELS. 

The next paper, being by the Engineer-in-Chief 
of the United States Navy, naturally dealt with the 
topic he knows so much about. It was entitled, 
“ Notes on Machinery of the New Vessels of the 
United States Navy,” by George W. Melville, 
Engineer-in-Chief U.S.N. 

This distinguished author considered that our 
new navy began with the construction of the Roach 
cruisers Atlanta, Dolphin, &c. As_ horizontal 
engines were used coming below the protective 
deck, no vertical armour is required. In the days 
when the speed was 12 knots, it was not a problem 
to run at 8. Butnow, when 18 to 20 knots is de- 
manded, a reduction to 10 knots is a different 
matter. The friction alone is an enormous factor, 
and the immense cylinder condensation is another, 
when the question of running 16,000 horse-power 
at a greatly reduced speed is considered. The 
earliest method to solve this was that of having 
two sets of engines on one shaft, and throwing 
out one when reduction was desired. Another 
method suggested by triple-expansion was to throw 
out the low-pressure cylinder, and running as a 
compound engine with the two smaller cylinders, 
which, although not economical, was yet more so 
than running a large triple-expansion engine with 
reduced power. 

‘*The next method which suggested itself is the 
subdividing of the very large power among three 
engines instead of two, giving us the triple-screw 
ship, so that at very low speeds only the central 
engine need be used, the propellers of the side 
engines being disconnected and allowed to revolve 
freely. Of course, in thiscase there is the loss due 
to the work necessary to drag these propellers 
through the water, and to offset this is the gain 
from saving the friction of running two large 
engines in a twin-screw ship. The experiments by 
Chief Engineer Isherwood, at the Mare Island 
Navy Yard in 1874, on the power necessary to turn 
screw propellers, when disconnected and allowed 
to revolve freely, show that the loss in this way is 
very slight, and there can be little doubt that this 
will by no means be equal to the power which 
would be absorbed in the friction of the large mov- 
ing parts of two large engines. Then, as has 
already been pointed out, we shall have a single 
engine working up to pretty nearly its full power, 
when the steam economy would be good, while in 
the case of the two large engines working at very 
reduced powers the steam economy reduced by 
condensation would be very low. The first of our 
triple-screw cruisers, the Columbia, has just had 
her official trials, which have been a great 
success as far as working at maximum power is 
concerned. Of course, there has been no oppor- 
tunity yet to determine the economy of working 
at reduced powers by the use of a single screw, but 
by a study of the logs of the New York and the 
Columbia for a — of years, we shall be able to 
form a very clear idea as to which of these methods 
is the better one for economy. 

‘* Still another very ingenious method of combin- 
ing an engine which shall be fairly economical at 
full power with one which shall have good economy 
at moderate powers is the engine which we have 
just designed to go in Gunboat No. 7 of our navy. 
The primary conception of this idea is due to Pro- 
fessor Hollis, of Harvard University, until recently 
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one of my assistants in the Bureau of Steam Engi- 
neering, and the subsequent working out has been 
under my direction, and modified to suit all the 
circumstances of the case. 

‘*Tn this case it was desired to combine as many 
desirable features as possible, so that the machinery 
was not only to be economical, but to be very light. 
With this latter end in view, more than two-thirds 
of the boiler-power is in the shape of tubulous 
boilers, whose weight, as is well known, is, roughly 
speaking, only half that of the ordinary cylindrical 
boiler. The special novelty in the design consists 
in having the engine designed as a quadruple- 
expansion engine for full power, taking steam to 
the high-pressure cylinders from the coil boilers, 
while the remainder of the boiler-power, which 
consists of two cylindrical boilers, will furnish 
steam to the first receiver, a reducing valve being 
fitted so that the pressure in the receiver will be 
just equal to the pressure of the steam discharged 
from the high-pressure cylinder. Of course, while 
this is entirely novel, it is really an extension of 
the idea which has obtained for some time of 
exhausting from the auxiliaries into the receivers.” 

The Table given above shows the comparative 
consumption of coal at various speeds, as well as 
the amount expended for the auxiliary engines, 
which was treated at length by Mr. Melville in his 
paper. 

He then considered the question of detaching all 
auxiliaries from the main engine, and evidently did 
not consider it an economical plan. He alluded in 
this connection to the paper of Mr. Dickie, an ab- 
stract of which appeared in ENGINEERING, among 
those of the Marine Congress, in which he advo- 
coated making the air pump an integral part of the 
design of the main engine, and spoke of Mr. Frank 
H. Bailey’s plan for an air pump run from the 
main engine of a torpedo-boat, or other fast-running 
engine, where, under adverse circumstances, a 
vacuum of 21 in. was obtained, at a speed of 
1000 revolutions per minute. As the boilers are 
the heaviest parts of the machinery, an effort has 
been made to reduce their weight by the use of 
forced draught. He commented on the fact that we 
had followed recent English practice when Colonel 
Stevens had introduced it during the early part 
of this century, and the Hudson River steamers 
had used it for years ; and, further, that Chief Engi- 
neer Isherwood built, during our war, nineteen 
gunboats fitted with ashpit forced draught. The 
practice, having fallen into disuse, is now revived, 
and all the various navies are employing it. He 
then stated his own views as follows : 

** As between the two methods of forced draught 
in most common use, that by closed fire-rooms and 
by closed ashpits, I am decidedly in favour of the 
latter when it can be applied. I make this proviso 
for the reason that some may at once ask why, if I 
am a believer in ashpit forced draught, nearly all 
of our large vessels recently designed have forced 
draught on the closed fire-room system. It is simply 
because in a war-vessel, with a protective deck and 
minute watertight subdivision, it is extremely diffi- 
cult, where there is a number of large boilers, 
to so arrange the blowers for closed ashpit forced 
draught as to ventilate the fire-room thoroughly. 
This is a point which is sometimes forgotten, but, 
if it is, the fire-room would simply become intoler- 
ably hot, and while the boilers themselves will work 
admirably, the men will simply be killed by the 
heat. The San Francisco, of our navy, has ashpit 





forced draught, and all who have had experience 
on her and on other vessels speak in the highest 
terms of praise of the greater facility, convenience, 
and comfort which attend this method. 

‘* Tt isto be noted, also, with this method of forced 
draught, that when there is any care at all taken in 
the fire-room to keep the grate bars covered, leaky 
tubes in the combustion chamber are unknown, 
while, with the closed fire-room forced draught, 
they are not at all uncommon.” 

He then treated of high chimneys, which he 
decidedly favoured, and told how he had nearly 
been thwarted in putting them in the Brooklyn by 
some gentlemen in the Navy Department, whose 
sesthetic ideas were shocked by their appearance. 
As to tubulous boilers as an expedient for reduc- 
tion in boiler-weight, he considered the only objec- 
tion was their possible failure to last long, on 
account of the thinness of their tubes, although he 
knew of some which had been in use six years 
without deterioration, and some used for over ten 
years with fresh water. They were being tried on 
a large scale on the Monterey. As to reducing the 
weight of the engines, this had been done to a con- 
siderable extent by the use of forged steel for 
certain parts, and of cast steel for others; but he 
saw no immediate prospect of replacing cast iron 
for cylinders. When this could be done, a material 
difference in weight would be attained, and by the 
use of nickel steel, if that could be employed. 
a great reduction on all parts could be reached, 
As to coal consumption on full-power trials, while 
14 lb. per horse-power is frequently quoted, he had 
not found results better than 2 lb., and in some 
cases 2.6 1b. He alluded to the difficulties encoun- 
tered in standardising the indicators. This is an ex- 
tremely important subject, especially where a pre- 
mium is paid on horse-power above the contract re- 
quirement, and a fine imposed where it falls below it. 
The navy had taken this matter up, and devised 
the most elaborate testing apparatus for this purpose 
in existence. As an evidence of the effect of this 
on instrument-makers, he stated that 72 springs 
were purchased from one maker under a guarantee 
that the error should not exceed 3 per cent., and 
only seven springs were rejected. 

This papogr, so full of interest, may be closed by 
the following quotation, your correspondent ventur- 
ing to remark that the task of condensing Com- 
modore Melville’s remarks to their present size has 
been one of great difficulty, because of their prac- 
tical character. 

‘*Jt may possibly not seem strictly germane to 
the title of this article to bring in the matter of 
speed trials, but I do so merely to call attention to 
a method which I had the honour to bring to the 
attention of the Navy Department, and which was 
unanimously approved by the Board of Construc- 
tion of that department, and was used with great 
success in the trial of the Bancroft early in this 
year. It consisted in a series of progressive trials 
for the purpose of standardising the screw and 
determining accurately the number of revolutions 
corresponding to a particular speed. Then, having 
laid a curve to show the relation of speed to revo- 
lutions, the vessel could be taken to sea anywhere, 
and the continuous endurance trial run off, and the 
speed at once determined as soon as the average 
revolutions for the entire period were known. 
Doubtless many of you are aware that the fast 
Argentine cruiser, the Ninth of July, was tested in 
this way, and I believe several other foreign vessels 


also have been. This method enabled the speed to 
be accurately determined with less difficulty than 
any other which had been suggested. Patent logs 
are out of the question, and the run over a long 
course, which the department is now using, invelves 
the attendance of a very large staff of observers, 
and several ships besides the ship which is making 
the trial. In the case of trials by the standardised 
screw method, no other observers are needed than 
those on the ship itself. 

‘* The objections to the trial over a long course 
occur at once to any one who gives much attention 
to the matter, in the difficulty of laying out the 
course accurately in the first place, and then the 
fact that everything which may go at all amiss 
operates against the contractor. One of the great 
advantages of the standarised screw method is that 
in case the performance of the vessel improves from 
the very beginning, the trial may be prolonged an 
hour or two, and then any consecutive four hours 
taken as the one on which the record will be based. 
Of course, it goes without saying that, if the last 
four hours of the trial are better than the first four, 
the Government is getting a ship whose excellence 
has been demonstrated more conclusively than by 
the performance of the first four hours. An addi- 
tional advantage of this standardised screw method 
is that the progressive trials over the measured 
mile enable data of great value to the designers of 
both hull and machinery to be obtained in getting 
the relation of horse-power to speed at the various 
speeds run. 

‘* Again, at the risk of being considered some- 
what away from my subject, I think it may not be 
amiss for me to say a word which is based on the 
matter of economy of machinery at low powers, of 
which I have already spoken. This is a design for 
an economical peace cruiser. I think all who have 
studied the matter carefully cannot fail to be struck 
with the idea that it was a mistake to build small 
vessels of very high speed for duty as cruisers. I 
mean vessels of, say, 1500 to 1800 tons displace- 
ment, designed to make 17 or 18 knots. The 
machinery necessary to produce this power occupies 
so much available weight that the amount left for 
coal is relatively small, and the radius of action very 
limited. These vessels very rarely in peace time 
are called on to run at aspeed anywhere near their 
maximum, so that, as a matter of fact, during their 
entire lives, barring a war, they are simply carrying 
around a large weight of engines and boilers which 
would be useful in an emergency, but which, as 
things actually go, are entirely useless. 

‘*In case of war these vessels are not sufficiently 
powerful to fight any real war-vessel, and they are 
not fast enough to capture any very valuable mer- 
chantman, even leaving out cf consideration the 
fact that no vessel would remain under the flag of 
one of the belligerents in time of war. 

**Tt would seem, therefore, that it would be an 
economical thing for the Government to build a 
number of vessels which should be intended en- 
tirely as peace cruisers, and which, in time of war, 
would be laid up. The office of these cruisers 
would be to go around and show the flag, to iook 
after the interests of American citizens abroad, and, 
in case of necessity, as happened recently at Hono- 
lulu and elsewhere, to land troops. Consequently, 
they should be able to carry a relatively large crew, 
and should have as large coal capacity as possible. 

‘*Tt seems to me that a vessel of about 2500 tons 
displacement, with engines of, say, about 1500 
horse-power for full power under forced draught, 
would fulfil these conditions admirably. This 
would give us a speed of about 12 or 13 knots at 
full power under forced draught, so that with 
natural draught at full power she could steam with 
great economy at 8 or 9 knots. The coal capacity 
would be about 675 tons ; and, as the arrangement 
of auxiliaries could be designed with special refer- 
ence to economy, she could be safely put down for 
a radius of action of about 13,000 knots at a speed 
of 9 knots. I would by all means have such a vessel 
sheathed, echoing most heartily the efforts which 
my good friend, Chief Constructor Hichborn, of the 
Navy, has been making for so many years. The 
boilers and engines of this vessel would be specially 
designed with regard to the maximum economy at 
cruising speed, and I believe that a dozen euch 
vessels would save enough during their career to 
more than pay for themselves,” 


Tue Superiority oF AMERICAN Carco SuHIPs, 
The next paper must not be considered a piece 





of ‘‘ spread-eagleism,” although the author claimed 





780 ENGINEERING. [Dec. 29, 1893. 








FIFTY-TON ELECTRIC TRAVELLING CRANE AT NIAGARA FALLS. 
CONSTRUCTED BY MESSRS. WILLIAM SELLERS AND CO., PHILADELPHIA. 
(For Description, see Page 782.) 

























































































SX 


(QQ QQ’ wm 





superiority for America. It was entitled, ‘‘ Com- 
parative Performances of American and Foreign 
Freighting Ships: Our Superiority.” The author 
was Captain W. W. Bates, late Commissioner of 
Navigation, United States Treasury Department. 
Captain Bates’s paper was given up entirely toa 
discussion of the different ships engaged in the 
grain-carrying trade from the Pacific ports of the 
United States to Europe, was largely supplemented 
by tables giving data of performance, and conclu- 
sively proved the superiority of the American- 
built ship in each particular department of per- 
formance considered, notwithstanding which, Cap- 
tain Bates informs us, the underwriters of Great 
Britain, and other European nations, discriminate 
against the superior American ship in favour of the 
inferior foreign ship, which gives them an advan- 
tage in freight carriage, and thus perpetuates the 
control of foreigners upon this large branch of our 
foreign carrying trade. Captain Bates’s argument 
is unquestionably in favour of the present prac- 
tices in American shipyards of building nothing but 
first-class ships, and he contends, as he always has, 
that our ships need protection in employment more 
than in any other way, believing that, this once 
accorded, our superiority would once more put our 




































































ships in demand. He concluded as follows: 
‘*Thus it results that the comparison may assume 
the following shape : 
American 
Superiority. 
Per Cent. 
On delivery in good condition ... _> yee 
on damaged... se #h 0,039 
og a le mee 
Wikailnss oo. si Geo on!s BAB 





‘*Tt has now been shown that American ships 
built of wood have no superiors in the Californian 
trade, nor is it likely they have in any other. When 
compared in fleets with the Lest of the foremost 
nations, they are found to excel in size, capacity, 
value of cargo, cheapness of freight, safe delivery, 
speed in sailing, efficiency in work, escape from 
disasters, preservation from loss both of life and 
property, and in reducing toa minimum the perils 
of thesea. What could we have more—what could 
we have better, by giving up our own superior 
building and becoming dependent upon foreign 
countries for inferior tonnage of any material ? 
Manifestly, we would not get from Great Britain 
the equals of the wooden fleets that her under- 
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writers have driven out of trade by their discrimi- | or abandonment of the sea. Our shipbuilders and | fence of our rights on the sea as on the land. 
nations. There is not a single benefit to be gained, | our navigators have done their duty as mechanics | Wisdom, justice, and patriotism in Congress will 
but several sure to be lost, by substituting imported | and seamen. They have well pressed the button, | restore our fleets to the ocean and fill our shipyards 


for domestic ships in American commerce. The|and our Government must do the rest. The only | with work, rush our counting-houses with business, 
problem of the American ship is one of protection | thing wanting is protection to employment—de- | crowd our ports with our own ships, and open new 
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careers to our architects and engineers in the inte- 
rest of the people of our Republic.” 


Wertep Surrace AND SKIN Friction. 
‘“‘The Wetted Surface of Ships,” by D. W. 
Taylor, Naval Constructor, U.S.N., was the next 
paper. It cannot be condensed, as it was of the 
nature of an argument. It treated of designs and 
methods, and contained many tables of great value 
to naval architects. 


Marine ENGINES AND Suips’ Dxsiens. 


‘‘The Influence of Speed and Weight of Machi- 
nery on the Determination of the other Elements of 
Design of Steam Vessels,” by James J. O’Neill, was 
read by title. The paper proposes to show ‘‘ that 
the weight of the propulsive element, coupled as it 
is with the speed desired, will play an important 
part in the fixing of the elements of the ship in 
which the machinery is placed.” The author 
thought high speeds could only be attained by 
more carefully considering the propeller problem. 
He then compared. various types of vessels, and 
showed what could be done. He thought in the 
case of the Paris, with high-speed machinery fitted, 
accepting the dimensions, the conditions are that 
on her length she should easily reach 2 knots 
greater speed. He also noted the Campania and 
other fast vessels, This paper had numerous dia- 
grams and tables. 


FrictionaL ResistaANCE OF VESSELS. 


The next paper was read by title, ‘On the Law 
of Frictional Resistance,” by Professor W. F. 
Durand. It was a discussion of this law, and 
illustrated by diagrams. 

Fiecutina YAcuts. 

A very interesting paper was read by Mr. Wm. 
Gardner, entitled, ‘‘The Steam Yacht as a Naval 
Auxiliary in Time of War.” Mr. Gardner, as a very 
successful yacht builder, had full command of his 
subject ; but the paper is unfortunately not avail- 
able, although in general it may be said the author 
advocated an arrangement by which steam yachts 
should be modified in design, so that they could be 
readily adapted for use as torpedo-boats, small 
cruisers, or despatch vessels, in case of war, the 
Government inducing owners to adopt such modi- 
fications by the payment of their cost and by 
attending to the inspection of the vessels during 
construction and service. Some of the fastest 
boats, it may be noted, are from the designs of 
Messrs. Gardner and Moshier, such as the Norund 
and the Feiseen, already described in ENGINEER- 
ING. 

New York Ferrvpoats. 


The concluding paper was by Colonel Edwin A. 
Stevens, president of the Hoboken Ferry Com- 
pany, an able engineer and astute thinker, as this 
paper showed. The title was, ‘‘ Some Thoughts on 
the Design of New York Ferryboats.” A few 
extracts will serve to show its character. 

The requirements and limitations of designs were 
noted, as follows : 

‘** As to the hull, it must have rigidity to carry 
its shaft in line; it must have a longitudinal 
stability to resist burying with a large load on the 
bow, and must steer well even when trimmed by 
the head; it ought to have a fair manceuvring 
power when fore-reaching with the engines stopped ; 
it must carry heavy team loads without straining, 
should be of good shape to fight ice with an easy 
form ; its weight should be kept as small as pos- 
sible ; its draught not to exceed 11 ft., and its 
stability should be enough for safety and no more. 

‘*The engine must start and reverse quickly ; it 
should be capable of great variations of power 
without sacrificing economy at its usual working, 
or, say, two-thirds power ; its balance should be as 
good as can be secured ; but, above all, it must be 
simple, strong, and easy of operation, repair, and 
inspection, and, let me repeat, must reverse most 
promptly. The boilers should be free from any 
suspicion of priming, and should be able with least 
possible waste to meet the varying demands. Steam 
has to be stored at each stop, or some other method 
of attaining the same object must be devised. 

‘*As fired in service, the boilers do not supply 
enough steam to run the engine continuously. The 
result is that at the beginning of each trip the 
steam pressure is above the average, and at the end 
of the same below. Skilful firing, while most 
desirable, is hard to secure, as it demands more 
than average intelligence, while the work is dis- 








couraging because of the impossibility of meeting . 
all demands without some waste through the escape 
ipe. 

cf The auxiliary machinery of modern ferryboats 
consists of an air pump, circulating pump, feed 
pump, fire and bilge pump, steering engines, elec- 
tric light engines and dynamos, and with an engine 
and fan used for ventilating and blowing heated 
air into the cabins. 

‘*The designs of New York ferryboats divide 
themselves generally into two classes—paddle- 
wheel vessels and screw propellers. The paddle- 
wheel engines have been mostly of the beam type, 
with jet condensers, carrying pressures ranging 
from 30 1b. to501b. The wheels in these engines 
are radial. This engine was really very well suited 
to its work, and still retains its place beside its 
most modern competitors. Low-pressure inclined 
engines have been built and used to a certain 
extent, but have not met with the same favour as 
the beam engine.” 

Paddle wheels do not stop the boat as efficiently 
as the screw, and occupy more space, and while 
the boat is more easily steered when forereaching 
it is at the expense of manceuvring power at low 
speeds. He considered the beam engine simple and 
economical as to coal comsumption, and as the 
wheels could not be placed in the midship section, 
the ends steered differently. He added that on 
crowded ferries the screw propeller was better than 
the paddle wheel. All the screw propeller boats 
built for New York are modifications of one type, 
and have a rigid shaft running from end to end, 
driven by one or two engines, with a screw at each 
end. The necessity for prompt reversing has led 
to the adoption of two engines, with the object 
of securing two high pressure cylinders with 
crankpins at right angles to each other. The 
Bergen, described in ENGINEERING, vol. liii., pages 
223 and 253, was the first screw ferryboat in New York 
Harbour. All sorts of misfortunes were predicted, 
but never did she break propeller blades in the 
ice ; her shaft stayed in line, and the bearings did 
not heat, and she stopped quickly. He then con- 
trasted the Bergen with the latest boat on the 
Hoboken Ferry, the Netherlands, and showed what 
improvements the latter possessed. 

In conclusion, Colonel Stevens expressed a belief 
in the future adoption of coil boilers with a proper 
design for a forced draught. He is also consider- 
ing the working of auxiliary machinery by hydraulic 
power, and closed with this suggestion : 

‘*T have studied the following plan for the 
motive power of ferryboats. It involves a large 
driving engine of the marine type coupled directly 
to a dynamo and carefully governed. The dynamo 
is to supply all the power necessary for the driving, 
lighting, and ventilating of the vessel, the main 
shafts being as short as possible, thus doing away 
with the present long and rigid shaft. I may add 
that, while this plan is eminently interesting, 1 do 
not believe that electric science is as yet sufficiently 
advanced to allow of its application to this branch 
of marine design.” 

After the usual courtesies between this Society 
and its various hosts, the meeting adjourned, all 
feeling enthusiastic over the prospects of the new 
organisations, and receiving on all sides congratu- 
lations and good wishes for this most successful 
gathering. 





FIFTY-TON TRAVELLING CRANE FOR 
THE CATARAOT CONSTRUCTION 
COMPANY, NIAGARA FALLS, N.Y. 

Tue central power-house for the Niagara Falls 

Power Company, erected by the Cataract Construc- 

tion Company, is designed for ten 5000 horse-power 

generating dynamos on vertical shafts, each driven 
by a separate turbine situated at the bottom of the 
wheel-pit. The large size and weight of the various 
parts of the machinery, as well as the great depth 
at which the wheels are placed, make a quick-acting 
power crane a necessity for prompt installation and 
successful subsequent operation. Not only is such 

a crane required for handling machinery, water- 

wheels, shafts, girders, dynamos, &c., before and 

after installation, but also to continue the excava- 
tion of the great wheel-pit beyond its present limits. 

The house, as first erected, will accommodate only 

four dynamos, and it is proposed to close one end 

with a temporary wall provided with doors through 
which the crane can pass to the outside, and there 
serve to hoist broken stone from the excavation, 
and lower brick, cement, and other materials as 





required. The importance of securing a quick- 
moving crane, easily handled and thoroughly adapted 
to the somewhat unusual conditions of the case, 
was early recognised by the company, and in asking 
bids a wide latitude in design was permitted in 
order to bring out a variety of constructions. The 
crane illustrated on pages 780 and 781, we learn, 
was selected as most nearly filling the required 
conditions, as well as being the cheapest of those 
submitted, in first cost. The designers and builders 
of this crane are Messrs. William Sellers and Co., 
Incorporated, of Philadelphia. The size and 
capacity of the machine may be stated as follows : 
Span of bridge, 60 ft. between centres of carrying 
wheels; maximum load, 100,000 1b.; maximum 
hoist of lift, 164 ft. ; the full load is to be lifted at 
5 ft. or 10 ft. per minute, proportionately lighter 
loads at 20 ft. and 40ft. per minute ; the travel of 
the carriage across the bridge may be at 50 ft. or 
100 ft. per minute, while the bridge itself is geared 
to travel along the runway at 100 ft. and 200 ft. 
per minute. The highest position of the hook 
above the floor of the power-house is 24 ft., the 
rails carrying the crane being 29 ft. above the floor, 
and supported by longitudinal girders on columns 
which are connected with the columns carrying the 
rafters of the roof. The supporting rails are 5 in. 
high, 85 lb. per yard, held to the girders by bolts 
and clamps. Attached to these rails on the inner 
side on both runways are cast-iron racks, into which 
gear the pinions which serve to drive and square 
the bridge. These racks are of 2-in. pitch, 3-in. 
face, made in 5-ft. sections, bolted to the rails and 
resting on the runway girders. Racks for driving 
and squaring were obligatory in the original speci- 
fication to shorten the length of wheel base. 

Fig. 1 shows the crane as it will appear looking 
from the south towards the north in the power- 
house, the platform carrying the operator being at 
the end which comes over the wheel-pit, in order to 
permit him to see the hook at its lowest position. 
The crane bridge is composed essentially of two 
plate girders, about 5 ft. deep, strongly cross-braced 
together across the top and near the centre, and 
carrying the trolley wholly within the bridge girders 
below the bracing, upon the shelf angles near the 
lower flanges (Fig. 8), the eccentric load on the 
latter being provided for by heavy vertical stiffeners 
at short intervals. This form of construction, 
uniting as it does the two plate girders into one 
compound beam, gives great lateral stiffness to the 
bridge, with a comparatively light structural weight. 
The bridge is carried upon four 37-in. wheels with 
turned steel tyres, double flanged. These wheels 
are supported in bearings on either side, the axles 
being 6 in. in diameter in the journals. It will be 
noted that this crane is one of those in which the 
hoisting apparatus is stationary at one point on the 
bridge, and the trolley (Fig. 11) is simply a sheave 
carriage or upper block on wheels. This type 
seems to have marked advantage for this particular 
case over the arrangement in which the hoisting 
drums and mechanism are mounted in the carriage 
itself. The great height of lift and consequent 
size of drums would necessitate a large carriage of 
great weight, giving command of much less floor 
space than is covered by the hook in the crane 
shown. Itis, we believe, usual in such cranes to 
put the drum at one end of the bridge. In this 
case it was deemed best to place the drums, which 
are two in number (Figs. 6 and 7), in the centre. 
They are each 48 in. in diameter by 6 ft, 3 in. long, 
and have securely bolted to one end a spurwheel 
66 in. in diameter. These wheels are driven by the 
same steel pinion of thirteen teeth about 3 in. pitch 
on a shaft which extends across the bridge, and is 
driven by a bevel wheel also of 66 in. diameter. 
The drums are provided with right and left hand 
grooves ; two 1} steel ropes are used, being con- 
nected to the drums at each end, the course of each 
of the ropes being as follows: From the drum to 
which it is attached it passes to the end of the 
bridge, around a sheave, back to the carriage, 
down around the block (Figs. 13 to 15), back to 
the carriage, around another sheave, down to the 
block again, thence back to the carriage, thence to 


the opposite end of the bridge around a sheave, and 


back to the end of the other drum. There are 
thus four strands of rope, two on each drum 
winding towards the centre of the drum, and the 
load is carried on eight strands of rope. .To pro- 
vide against unequal stretching, one of the sheaves 
at the end of the bridge is made adjustable horizon- 
tally by means of a 3-in. screw, and is provided 
with clamps for securing it in position (Fig. 3). 

















DEc. 29, 1893.] 


ENGINEERING. 


783 








The operating mechanism is carried upon a cast- 
iron frame (Figs. 4 and 5) secured to the side of 
the bridge girders, and it receives its motion from 
a constant-speed electric motor of about 45 horse- 
power capacity, situated upon a platform upon the 
opposite side of the bridge, and connected by a belt 
with the receiving pulley. This framework, or 
housing, carries three sets of friction clutches on 
parallel shafts, which operate as many spurwheels 
running loose upon the shaft (Fig. 3). These spur- 
wheels gearing together, receive their motion from 
the pulley through another clutch shaft connected 
with the pulley shaft by gears of two ratios, thus 
providing a fast or slow movement for the whole 
train. An idler, or an intermediate shaft, is em- 
ployed to reverse the motion of one set of clutch 
gears. By this arrangement it will be noted that 
the clutch wheels on any shaft run in opposite 
directions, and that by engaging one or the other 
of the clutches the shaft may be made to rotate in 
either direction desired ; thus, without reversing 
the motor, which runs continuously in the same 
direction at the same speed, any motion of the 
crane can be effected in either direction and 
at a variety of speeds. These three operating 
clutch shafts are coupled respectively by suit- 
able trains of gearing to the bridge travelling 
mechanism, the trolley travelling mechanism, and 
to the hoisting machinery. In the hoisting train 
we find, after leaving the operating clutches, first, 
a reduction through another pair of clutches of a 
larger size, giving two additional speeds of hoist. 
They operate a long horizontal shaft running 
parallel with the bridge, and carrying a bevel pinion 
which gears into the large bevel wheel before men- 
tioned. To prevent the overhauling of the load, 
a Weston clutch upon a long pinion shaft is com- 
bined with a self-acting brake, which permits 
rotation in one direction only. The load may be 
driven up or down at will, but the reaction of 
the load causes the friction clutch to clasp the 
brake disc, which is preventing from rotating by 
the self-acting brake. The load is therefore auto- 
matically sustained at all times, and the operator is 
freed from the responsibility of working a hand 
brake. 

A third shaft extends across the bridge, directly 
coupled at one end to the traversing clutch, and at 
the other carrying a pinion gearing into a wheel on 
the shaft of the rack pinion. A similar reduction 
is made at the other end of the bridge. By this 
means the bridge is squared and traversed posi- 
tively and regardless of the wheel base, which need 
be no longer than actually required for the width 
of the bridge. The carriage, or trolley, is drawn 
back and forth by two {-in. steel wire ropes, alter- 
nately coiled upon a 2-ft. drum at one end of the 
bridge, one rope passing directly over the under 
side of the drum to the carriage, and the other being 
taken off the top of the drum, around a sheave 
at the far end of the bridge, and thence to the 
carriage. As the drum shaft is rotated in one direc- 
tion or the other, the carriage is thus drawn back 
or forth as desired. The levers for operating the 
various movements are four in number, and are 
conveniently grouped for handling by the operator. 
Three of these operate the three trains of mecha- 
nism. One operates the stopping and starting 
clutches, by means of which the whole train of 
mechanism is put in motion at a slow or rapid rate. 
With these levers a central position means that 
the clutches are out of gear, and no motion 
results. The fifth lever operates the change 
of speed clutches in the hoisting train, and, of 
course, must be in gear with one or the other re- 
duction at all times. In order to prevent the 
operator throwing any clutch too suddenly into 
operation, all of the connecting-rods are compelled 
to act through stiff springs locked up in cases, so 
that the motion of a lever in either direction must 
first compress a spring before it can move the 
clutch. The clutches are all operated by a rod work- 
ing through the centre of the shaft and connected 
to the sliding sleeve by a transverse pin. The car- 
riage (Fig. 11) consists of a framework of 15-in. 
channel beams, attached by long bolts to two trans- 
verse box-girders of 10-in. beams and plates. The 
axles, 6 in. in diameter, are carried in these trans- 
verse girders, and the carrying wheels, 26 in. in 
diameter on the tread, are provided with double- 
flanged steel tyres. The six hoisting sheaves are 
carried upon a 6-in. steel pin, passing through and 
supported by the 15-in. channels. They are 
bushed with bronze, and oiled through the centre of 
the pin. The engraving also shows the method of 





attaching the traverse ropes and the eye-bolts by 
which they can be adjusted. 

The lower block (Fig. 13) consists of a forged 
beam, 10 in. by 14 in. in the centre, with 7-in. 
trunnions upon which are carried the rupe sheaves. 
An open hook with 44-in. shank is carried upon 
250 2-in. hardened steel balls between hardened 
and ground plates, a ball washer being also pro- 
vided to insure an equal distribution of weight. 
These balls are made with great care, ground accu- 
rately true, and of exactly the same diameter. They 
are not guided by any grooves, but are allowed to 
move at will under the load. The makers of the 
crane claim to have had great success with hooks of 
this construction, and they regard the ball bearing, 
while not essential, as at all events very desirable, 
since accidents to workmen occasionally occur on 
account of the difliculty of turning the hook when 
loaded, and the difficulty of stopping when once in 
motion. With the ball bearings it is said that 
there seems to be but little difference between the 
power required to start the load and that required 
to continue the motion after it is started. The ideal 
condition is, of couse, a uniform resistance from rest 
to motion and during motion to avoid the sudden 
starting before mentioned. A hook was selected 
by the engineers in place of a clevis as being more 
convenient for rapid adjustment of hoisting slings. 
Although it was recognised by the engineers in 
charge that the present tendency of crane-builders 
is to apply a separate motor to each movement, 
which is stopped, started, or reversed, as required, 
and that such an arrangement permits the me- 
chanical details to be somewhat simplified, they at 
the same time regard it as questionable whether 
the electrical complication involved is not more to 
be dreaded. In the many-motor crane, each motor 
must be started from a condition of rest under the 
full load, and at a considerable speed. This is the 
condition under which the tramcar motor works, 
and it is recognised as severe work for the motor. 
In fact, such motors are designed to have an 
enormous starting torque, and absorb in starting 
an amount of current entirely out of proportion to 
that which is required to keep the load moving. In 
the crane under consideration, the motor may be 
any ordinary constant-speed motor, direct or alter- 
nating current. When the crane is in service the 
motor is running light and at speed; when the 
load is added, the inertia of the motor is 
ready to assist in maintaining its velocity, 
while with proper clutches the work is applied 
so gradually that no extravagant demand is 
made upon the generator, an important matter 
where the same machine is also used to supply 
lights. Of course it is realised that the success of 
such a crane depends upon the kind and size of 
clutches used. They must be of a character that 
will allow an occasional slip without too great an 
amount of heat, and also without such an expan- 
sion of the parts as would affect the amount of 
holding power of the clutch. There are friction 
clutches of various makes that fully answer these 
requirements, and it is deemed better to alter 
the speed of hoisting by a change of gear readily 
applied than to alter the speed of the motor which 
is driving the crane. Extreme slowness of hoist 
at any one time in such a case as this is limited 
only to the moment of starting or stopping. When 
once started without shock, motion may continue, 
without slipping the clutch, at whatever speed may 
be deemed advisable. The crane under considera- 
tion is capable of hoisting, by proper manipulation 
of the clutches, at an infinitesimally slow speed, 
and also at any increase of velocity up to the full 
speed of the gearing which may be in operation at 
the time. 





U.S. POST-OFFICE EXHIBIT AT 
CHICAGO. 

TuE Post-Office Department of the United States 
Government had a most interesting and instructive 
exhibit in the Government Building at the Colum- 
bian Exposition. In order to provide for the 
handling of postal matter addressed to persons at 
the Exposition, the exhibit of the Department was 
made in the form of a working post-office, through 
which all mails addressed to the Exposition grounds 
passed, thus giving visitors an opportunity of seeing 
the details not only of post-office equipment, but 
also the active and actuai working of a very busy 
office. 

It was the intention of the Government to make 
this post-oflice not only a working office, but also a 


THE 





model in design and detail, thus exhibiting the 
latest and best arrangements in use in the Depart- 
ment, The organisation and conduct of the exhibit 
were, therefore, placed under the direct supervi- 
sion and control of General A. D. Hazen, formerly 
Third Assistant Paymaster-General, thus obtaining 
the benefit of his experience and judgment in the 
preparation and execution of the work. A design 
for the office was prepared under the direction of 
the Post-Office Department, but was subsequently 
laid aside, and in its place there was adopted a design 
submitted by the Yale and Towne Manufacturing 
Company, of Stamford, Conn., and containing many 
details devised during its long experience in the 
construction of post-office equipments. 

The development of special equipments for post- 
office work in the United States is closely connected 
with this firm. As long ago as 1869, shortly after 
the commercial introduction of the Yale lock, the 
manufacture of post-office lock-boxes was com- 
menced by this company, the immense number of 
permutations of the Yale lock rendering it especially 
applicable to a service in which not only a high 








Fie. 3. 


degree of security, but also absolute non-inter- 


changeability of keys was essential. Since that 
time the Yale lock and lock-box have been adopted 
for post-office service, and the department of the 
company’s works in which post-office equipments 
are made, has grown to important dimensions in the 
twenty-tive years that have elapsed since its in- 
ception. 

The handsome post-office which was one of the 
principal objects of attraction in the Government 
Building at Jackson Park, was therefore representa- 
tive of the latest developments of the work of the 
most experienced builders in the United States, 
and as such was worthy of careful inspection by all 
interested in methods of post-office administration. 
In order to permit an unobstructed view of the 
interior of the office to the public, those portions 
of the partition work usually made of panelled 
wood were, in this office, made of plate glass and 
ornamental copper grille work. The post-office 
was provided with ten wickets for sale of stamps, 
both wholesale and retail ; for ‘‘ Inquiry Depart- 
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ment,” where information was given regarding 
post-office service ; also for ‘‘ General Delivery ” 
service, where letters were delivered which had 
been addressed to visitors in care of the ‘‘ World’s 
Fair Station,” without other address. Drop boxes 
for mailing letters, papers, and parcels were also 
provided, these being designated ‘‘ North,” ‘* East,” 
‘*South,” ‘‘ West,” ‘‘ City,” ‘‘Foreign.” The 
central section of the office was devoted to the 
‘* Money Order” and ‘‘ Registered Letter” divi- 
sions, occupying a floor space of about 200 square 
feet, fitted with desks, closets, spaces, and pigeon- 
holes to accommodate the various forms of blanks, 
books, &c. The total length of the office was 100 ft., 
the central part, containing the money order divi- 
sion, bearing the name ‘‘ World’s Fair Post-Office,” 
and being surmounted by a handsome clock, this 
being embodied in the design. 

The post-oftice was also provided with a section of 
Yale bronze front lock-boxes, these showing the 
latest improved form of box, with the new Yale 
paracentric lock, with heavy bronze door and front, 
and i:etal grated bottoms, the latter to prevent 
accumulation of dust. The Yale lock-boxes are 
arranged in three sizes, proportioned so as to nest 
in combinations of three, two, or one in width. 
This enables various combinations to be made 
from the standard sizes to meet the requirements 
of any office without involving the construction of 
a special size. Other interesting features of the 
equipment were: The carrier delivery windows, 
designed for delivery of mail by the carriers after 
the hour of regular delivery ; distributing cases 
through which carriers received the mail for their 
districts ; stamping tables ; distributing cases for 
sorting letters to outgoing points, and many other 
essentials for use in handling the mails rapidly and 
correctly. While this important exhibit was of 
especial value to all connected with matters asso- 
ciated with post-office administration, it was also of 
universal interest. Visitors to the World’s Fair 
from foreign countries found in this post-office a 
clear exposition of American methods, and also a 
most interesting exhibit of the most recent pro- 
duction of an important department of the Yale 
and Towne Manufacturing Company. 

The corner stone of this department of the com- 
pany’s business is the Yale lock, which, from the 
beginning, has been pre-eminently adapted to post- 
office use, lock-boxes being a peculiarly American 
institution, and in use in every important post- 
office throughout the United States. For this 
reason the characteristics of the Yale lock itself are 
interesting in this connection. Its newest and 


latest form, the ‘‘ paracentric,” has only this year 
been perfected and placed on the market. 
As before mentioned, the ‘‘Yale” lock is the base 








Figs. 


of the whole equipment; it has many advantages 
over the old form of lock, and is not too well 
known in England, but that a description may be 
acceptable. Before the invention of Linus Yale, 
Jun., a round key was in general use, and the 
idea that its size should be proportional to the 
size of the lock was generally accepted ; its length 
was necessarily such as to enable it to reach 
through the thickness of the door, and it was 
clumsy and heavy in proportion ; this large old- 
fashioned key is well known in England, and largely 
used at the present time. The original Yale key 
that took its place is shown in Fig. 1; it is a small 
flat key, the same size for all sizes of locks, the key- 
hole being reduced to a small narrow slit. This was 
rendered possible by separating the key mechanism 
of the lock from the case which contains the bolt, 
and inclosing it in a separate cylinder inserted 
from the front of the door, and connected perma- 
nently through it with the lock case behind. The 
details of the construction of the cylinder are shown 
in Fig. 2. The security and key changes are 
obtained by means of pintumblers. The small flat 
key is inserted into a slit in a cylindrical plug, and, 
as shown, adjusts the height of the pins sv that 
divisions in them coincide with the line of division 
between the plug and the body of the escutcheon, 
thus permitting the plug to be rotated and the bolt 
mechanism to be operated by any suitable cam con- 
nection with the end of the plug. The number of 
tumblers and freedom from play and lost motion 
make an enormous number of key changes possible. 
The next change was the introduction of the corru- 
gated key, removing all tendency to tilt, greatly in- 
creasing the inaccessibility of the tumblers, and 
extending the possibility of the key changes almost 
indefinitely. A still further improvement was the 
introduction of the Yale paracentric lock and key, 
Figs. 2,3,and 4, The new form of keyway is shown 
in Fig. 3, and it will at once beseen the projections 
extend far beyond the vertical axis of the keyway, 
and are of such a shape as utterly to preclude the 
vertical movement of any instrument which might 
be introduced with the intention of lifting the pins, 
and so surreptitiously opening thelock. The new 
key differs absolutely from every predecessor, so 
that no key heretofore made can ever enter one of 
the new paracentric locks, this making it of peculiar 
advantage for post-office work. Where a man has 
to carry a great number of keys, the small flat key 
forming so great a feature of this equipment is of 
special interest, and its use cannot be too highly 
recommended. 





Water Suppiy or K1mMBERLEY.—The quantity of water 
sold by the Kimberley (South Africa) Water Works Com- 
pany last year was 121,171,564 gallons. The revenue 
collected was 49,8791. 12s. 6d. 








COMPOUND SIX-WHEEL COUPLED 
LOCOMOTIVE. 

On the present and opposite pages we give another 
example of the locomotives exhibited by the Rhode 
Island Locomotive Works, which are situated in Pro- 
vidence. This engine (see Figs. 1 and 2) has six 
coupled wheels ; a four-wheeled truck in front and a 
two-wheeled radial truck at the rear of the engine. 
The following are some of the leading particulars of 
this engine : 


Gauge... ae aaa 4 ft. 84 in. 
Diameter of cylinders 21 in. and 31 in. 
Length of stroke oe aes in. 
Diameter of driving wheels ... 78 in. 
Number re “ ia 6 
Number of front truck wheels 4 
” back ” 2 
Diameter of boiler 62 in. 
Size of firebox ... 120 in. by 333 in. 
Number of tubes 272 
Outside diameter 2 in. 
Driving wheel base 13 ft. 6 in. 
Rigid wheel base 13 ft. 6 in. 
Total wheel base ie 29 ft. 9} in. 
» Wheel base engine and 
tender ... aa na ds 50 ft. 62 in 
Total weight... 150,000 Ib. 
Weight on drivers 90,000 Ib, 
“8 front truck 41,000 lb. 
es rear truck ... 19,000 Ib 
», Of tender 75,000 Ib 
Tank capacity ... a pe 4,000 gallons 
Number of wheels in tender... 8 
Fuel employed ... ha Bituminous coal 


The formal specification to which this engine was 
built is appended. 
Borer. 


Made of homogeneous steel, § in. thick; riveted with 
l-in. rivets p not over — in. from centre to centre ; 
all horizontal seams and junction of waist and firebox 
double riveted ; all longitudinal seams provided with lap 
welt, with rivets alternating on both sides of main 
seams, to protect caulking edges, and all parts well and 
thoroughly stayed; back head a perfect circle, butt 
joints. All plates planed on edges and caulked with 
round-pointed caulking tools, insuring plates against injury 
by chipping and caulking with sharp-edged tools. Boiler 
tested with 220 lb. to the square inch steam pressure, and 
260 lb. warm water, to carry 200 lb. 

Waist, 62 in. in diameter at smoke-box end; extended 
wagon top, with extension arch, with one dome 30 in. in 
diameter placed on wagon top. 

Tubes of charcoal iron, 272 in number, 2 in. in outside 
diameter, and 12 ft. 83 in. in length ; with copper ferrules 
on firebox end. 

Firebox made of best firebox steel, 120 in. long and 
33g in. wide; all plates thoroughly annealed after 
flanging ; side ;'; in. and back sheets 3 in. thick; crown 
sheet @ in. thick ; flue sheet 4 in. thick. 

Water space 34 in. wide at sides, 34 in. wide at back, 
and 34 in. to 44in. wide at front; stay-bolts Zin. and 1 in. 
in diameter, screwed and riveted to sheets and not over 
4 in. from centre to centre; fire-door opening formed by 
flanging and riveting together the inner and outer sheets, 
Engine furnished with firebrick. 

rown supported by radial stays 14 in. in diameter. 
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Cleaning holes in corner of firebox, and blow-off cock 
with convenient handles. Smoke-stack suitable to fuel. 
Grates, cast-iron, suitable to fuel. Ashpan wrought iron, 
dampers front and back. 

Balanced Poppat throttle valve of cast iron in vertical 
arm of dry pipe. 

FRAMES. 

Main frames of best hammered iron, forged solid. _ 

Front rails bolted and keyed to main frame, and with 
front and back lugs forged on for cylinder connections. 

Pedestals protected from wear of boxes by cast-iron 
gibs and wedges, secured by thimbles and through bolts. 


MACHINERY. 


Cylinders 21 in. and 31 in. in diameter, and 26 in. 
stroke, of best close-grained iron as hard as can be 
worked. Each cylinder cast in one piece, with half 
saddle placed horizontally ; right and left hand cylinders 
reversible and interchangeable, accurately planed, fitted 
and bolted together in the most approved manner ; valve 
face and steam chest seat raised 1 in. above face of 
cylinder to allow for wear; cylinders oiled by double sight 
feed placed in cab, and connected with steam chests by 
copper pipes running under jacket; pipes proved to 
200 lb. pressure. Balance valve in steam chest. 

Piston heads and followers of cast iron, fitted with cast- 
iron spring ring packing; piston-rods of hammered iron 
keyed to crossheads, forced and riveted to piston. 

Guides of hammered iron, 

Crosshead of cast-steel, babbitted. 

Valve motion of most approved shifting-link motion, 
graduated to cut off equally at all points of stroke (all 
working joints provided with removable hardened bush- 
ings to facilitate repairs); links, sliding-blocks, pins, 
lifting links, and eccentric-rod jaws made of the best 
hammered iron, well case-hardened; sliding-blocks with 
long flanges to give increased wearing surface; rocker 
shafts and reverse shaft of wrought iron, with arms 
forged on. 

Deceiving wheels, six in number, 78 in. in diameter ; 
centres of cast iron, with hubs and rims cored out and 
turned to 72 in. in diameter to receive tyres. 

Tyres of Krupp crucible steel 3 in. thick; first and 
= pairs flanged 5} in. wide; second pair plain 64 in. 
wide, 

Axles of hammered iron ; journals 8 in, in diameter and 
8% in. long; driving boxes of strong close-grained cast-iron 
with wide flanges and heavy brass bearings. 

Springs of best cast steel, tempered in oil, made by — 

Equalising beams of wrought iron, and of most approved 
arrangement, with steel gibs and keys. : 

Connecting and sesaiiel rods of hammered iron forged 
solid, with solid ends on parallel-rods, back end of main 
rod forked, all panelled. Crankpins of steel. 

Feed water supplied by two injectors. 

ENGINE TRUCK. 

Centre bearing swivelling four-wheel swing motion 
truck (front). 

Centre bearing swivelling two-wheel swing motion 
truck radial (back). 

Truck frame and braces of wrought iron, with cast-iron 
cross spider fitted with swinging bolster and cast-iron 
pedestals, 

Wheels, four, steel-tyred, 33 in. in diameter (front). 

Wheels, two steel-tyred wheels with retaining rings, 
42 in. in diameter (back). 

Axles of best hammered iron, with inside journals 5} in. 
in diameter and 10 in. long (front). 

Axles of best hammered iron, with inside journals 6 in. 
in diameter and 10 in, long (back). 

Springs of best cast steel tempered in oil, made by — 
connected by equalising beams, resting on tops of boxes, 
ACCESSORIES. 

Cab of good pattern, built of ash, well seasoned and 
finished ; fitted together with joint bolts. Pilot of wood, 

Cylinders lagged with wood and neatly cased with 
No 14 iron. 

Oylinder head casings of cast-iron, polished bande. 

Steam chest casings of cast-iron top, sheet iron centre, 
polished bands. 

Dome lagged with wood and cased with cast iron. 

Boiler lagged with asbestos, wood, and jacketed with 
p'anished iron and secured by planished iron bands, 

Handrails of iron pipe. unning board nosings of 
flat iron. Wheel cover nosings of iron. 

Engine to be furnished with sand-box, brackets, and 
shelf to receive head-lamp, bell, whistle, blower, and 
two 3 in. Poppet safety valves, heater, steam gauge, cab 
lamp, gauge vocks ; also a complete set of tools, consist- 
ing of two heavy jack screws and levers for same, one 
heavy pinch bar with steel point and heel, one 18-in. 
cas>-hardened monkey wrench, one 12-in. case-hardened 
monkey wrench, one 2-lb. machinists’ hammer, one soft 
hammer, one flat chisel, one cape chisel, one poker, one 
scraper, one slice bar, one set of packing irons, one set of 
hardened double-ended wrenches for all nuts and bolts on 
engine larger than 4 in. in diameter, including two pack- 
ing wrenches (duplicates) for piston aiid valve stem glands, 
one 16-in. flat bastard file, one 16-in. half-round bastard 
file, one 16-in. round bastard file, twc padlocks and keys 
for tender boxes, two cab seats with covers and locks, 
twocab seat cushions, one clamp for pulling down driving 
box oil cellar, one stud for same, one eye-bolt for same, 
one galvanised iron water-pail, one steel screwdriver with 
10-in. blade, five oil cans, viz, : one squirt can with brass 
bottom, two 1-quart long snout cans with cast-iron bottom, 
one 2-gallon can with cast-iron bottom, one 2 quart tallow 
pot with cast-iron bottom ; one 23-in. headlight. 

Engine and tender to be well painted and varnished, 
with the road mark, number, and name put on as specified 
by purchaser. 





GENERAL FEATURES OF CONSTRUCTION. 

All principe] parts of engine accurately fitted to gauges 
and templates, and thoroughly interchangeable. 

All movable bolts and nuts, and all wearing surfaces 
made of steel or iron, case-hardened. : 

All wearing brasses made of ingot copper alloyed with 
tin as hard as can be worked. 

All threads on bolts cut to U.S. standard. : 

Driving box linings and connecting rod bearings of 
Damascus bronze. 

TENDER, 

Tank strongly put together, of steel, well braced with 
angle-iron corners. Bottom plates, } in. thick; side 

lates, } in, thick ; top plates, } in. thick ; inside of legs, 
¢ in. thick ; riveted with ¥,-in. rivets 1}-in. pitch ; capacity, 
4000 gallons. 

Tender frame substantially built of white oak, strongly 
braced. ; 

Tender trucks, two centre bearing trucks, made with 
wrought iron side-bara and cross-beams of wood with 
additional bearings at sides of back truck. 

Springs, two cast steel springs in each truck, made by — 

Chilled wheels of approved make 33 in. in diameter. 
Brakes on both tender trucks. 

Axles of best hammered iron; outside journals 4} in. 
in diameter and 8 in. long; oil-tight boxes with brass 
bearings. 

Three tool boxes of hard wood. 

Brake front of all drivers and for tender truck. 

Metallic piston and valve rod packing. 





STANDARD ROLLING STOCK FOR THE 
VICTORIAN GOVERNMENT RAILWAYS. 


Tue rolling stock of the Victorian Government 
Railways is in the transition stage, as the older—and 
it may be said antiquated—types are being rapidly 
replaced by stock to designs by the locomotive branch, 
embodying the most modern practice, and suitable 
for Victorian requirements. Steel underframes are 
used exclusively, for cars and wagons alike, and the 
Westinghouse brake is fitted to all classes of stock. 

The standard type of first-class carriage is shown 
in Figs. 25 to 27, page 788, and the second class 
(excepting the upholstery) is exactly similar. ‘This is 
also the case with the first and second composite cars, 
and suburban brake vans; but in the latter case the 
end compartment has a monitor roof for guards. The 
suburban traffic is worked with similar vehicles, but 
the carriages are divided into seven compartments 
instead of six. 

Long-distance luggage vans have the same type of 
underframe, but have a raised monitor roof in the 
centre. For long runs, and intercolonial express, 
sleeping cars are being introduced, and several of 
these are now in course of construction at Newport. 
They are 75 ft. long, built on steel underframes, 
mounted on six-wheeled bogies, and are replete with 
every convenience. The internal fittings are of black- 
wood and mottled Kauri (native woods) ; the sides and 
ceilings are ‘‘Lincrusta Walton,” combined with 
mirrors and hand-painted panels; the cars are lit by 
electricity, supplied by storage batteries replenished 
by a Crompton dynamo, driven by a high-speed motor 
on the locomotive. These vehicles will be supple- 
mented by dining-room and palace cars later on. 

Coming back to the first-class cars, that illustrated 
on page 788, Figs. 25 to 27, is of the compartment 
type. The divisions between the compartments are 
not carried up full height. As will be seen, it is a 
bogie car, and it may be taken as typical of the 
standard adopted for passenger stock. A second class, 
first und second class composite, and combined smok- 
ing carriage and van are manufactured for use on 
suburban roads; the cars are all identical so far as 
body, underframe, and bogies are concerned, and 
differ in internal fittings only, though in the vans a 
raised compartment is provided and fitted for the use 
of the guard. The stock for the country roads is also 
similar, the only change made being that the cars are 
divided into six instead of seven compartments, thus 
increasing the space allotted to each passenger. The 
mail vans are constructed with a sorting-room in the 
centre, with second-class passenger compartments at 
either end. 

Throughout the bogies and underframes, iron and 
mild steel have been used wherever practicable, to the 
almost entire exclusion of timber, the result being a 
structure not subject to climatic influence, stronger, 
lighter, and more durable than the various forms of 
timber construction previously in use. 

The bogies are each mounted upon four 3 ft. 14 in. 
wrought-iron wheels, with steel axles, running in 
Babbitt metal bearings The weight of the car is 
transmitted to each set of wheels through six double 
elliptical springs and cradle links, and is further dis- 
tributed and equalised by compensating bars and coil 
springs. This mode of suspensiun—combined with 
the comparatively long car—gives very equable and 
smooth running. The underframe is wholly of mild 
steel (having an ultimate tensile strength of 28 tons, 
with an elongation of 25 per cent.) ; the side bars are 
of channel section, 9 in. by 3 in. by 3 in., trussed to 
withstand vertical loads, and strongly braced, by 











diagonals, &c., to resist transverse flexure, and the 
other and varying stresses to which they are subjected 
on the road. Alt wheels are provided with cast-iron 
brake blocks, connected to, and actuated by, a 10-in. 
diameter Westinghouse cylinder placed under the 
centre of the car; the brake power used is calculated 
to equal 90 per cent. of the total weight of the 
wablibe. 

The body of the carriage is quite distinct in its con- 
struction from the underframe ; the only connection is 
the holding-down bolts, passing through blocks of 
rubber inserted between the sole bars and longitudinals 
to minimise vibration. The longitudinal bottom sides, 
diagonals, and framework generally, as well as most 
of the internal fittings, are of blackwood; this is a 
native timber, strongly resembling teak in appearance, 
but closer in structure, and possessing a greater trans- 
verse strength; it is susceptible of a high degree of 
polish. Kauri pine is used for outside panels, roof 
sticks, lining flooring, &c.; this is a New Zealand 
timber, close-grained, hard, and tough, and procurable 
in almost any size, free from knots or defects. This 
timber is used almost exclusively in the construction 
of all kinds of goods stock. Oregon is introduced for 
cant rails and longitudinals, where it is necessary to 
have the whole length in one piece. New Zealand 
white pine (varnished) is used for venetians; glass 
frames are of teak. The external woodwork is painted 
with dark chocolate ‘‘ hematite” paint, relieved with 
chrome lines, and varnished. The running gear and 
ironwork is japanned black. Internally, the second- 
class cars are fitted with polished wood seats and 
fittings. The first-class cars are upholstered in dark 
green split buffalo hide, each seat or back consisting 
of a single piece, without seam or join. The roof, 
sides, and panels are of ‘‘ Iincrusta Walton,” mounted 
on straw board, and suitably decorated in various 
coloured bronzes. Large bevel-edged plate-glass mir- 
rors are placed on the divisions; this gives a depth of 
effect, and also serves to reflect the light from the 
lamps at night, to facilitate reading. To assist in this, 
narrow mirrors are also placed at suitable angles on 
the cant rail in the elevated roof. The mouldings, 
cornices, mirror-frames, &c., are in polished black- 
wood. All metal work is either nickel-plated or gilt- 
lacquered. Ample and adjustable ventilation is ob- 
tained by means of movable sashes, glazed with opal 
glass, opening from the elevated roof. Thissystem to 
a great extent obviates draughts. 

A high standard has been aimed atin the production 
of this stock, the specifications requiring the very best 
quality of material and workmanship; and to insure 
the specifications being adhered to in their entirety, a 
strict system of inspection has been initiated and 
maintained, 

The bogie brake-van (Figs. 11 to 14, on our two-page 
plate) is, inits running gear and underframe (except in 
length), almost identical with that already described— 
in fact, all bogie stock has been mace to duplicate as 
far as possible. Seats are provided for drovers accom- 
panying mixed or cattle trains, and other details of 
construction will be gathered from the engravings. 

The double bogie milk-wagons (Figs. 20 to 23) 
were constructed to supply a long-felt want, by pro- 
viding for the rapid conveyance of milk from the 
country districts to Melbourne, especially in the hot 
season, when special precautions are absolutely neces- 
sary to insure the delivery of the milk in a wholesome 
condition. The loading is conducted either in the cool 
hours of the night, or from cool storage chambers, at a 
moderate temperature, and the trucks are so con- 
structed as to guarantee the arrival of the milk at its 
destination in the same condition. In addition to the 
usual outside panelling, there are two inside linings, 
separated by air spaces, and further rendered non- 
conducting by insulating layers of felt. 

Air is admitted through suitable openings into the 
ae between the outside panels and the first lining ; 
the effect of this is to lower the temperature of the 
outside of the first lining to the shade temperature, 
rarely exceeding 90 deg. Fahr., whilst the outside of 
the boards may be above 160 deg. Fahr. The full load 
is 252 cans, equal to about 17 tons. As extreme case 
or smoothness of running is not requisite in this class 
of stock, the bogie previously described is replaced by 
one of simpler and stronger construction. In this the 
equalising beams and elliptical springs are omitted, 
the entire weight being sustained on ‘‘ Timmis” coil 
springs. 

The bogie meat-wagons are very similar to the 
above, except that the partitions are omitted, and 
that receptacles for ice are provided at each end. 
Meat slaughtered in the country is conveyed by 
these wagons to Melbourne, where it is stored in cool 
air chambers, and delivered as required. Extensive 
storage chambers, cooled by ‘‘ Haslam” and ‘“‘Bell- 
Coleman” refrigerators, form part of the railway plant 
at Newport. 

The Soot horse-box, shown in outline in bs i, 
page 726, of our issue of December 15, is built to 
carry twelve horses, with compartments and seats for 
attendants. This class of wagon is chiefly used for 
the transit of the more valuable classes of stock. Each 
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compartment is carefully padded with stuffed leather 
cushions, and provision is made for fodder, &c. 

The bogie flat truck, shown in the same diagram, is 
constructed to admit of the expeditious handling and 
conveyance of long timber and rails. 

The standard ‘‘ Medium” wagons are made in two 
varieties, viz., bogie and four-wheeled. The former 
(Figs. 28 to 3l, page 789) is adapted for long load- 
ing, also for grain, or wherever large quantities of 
merchandise have to be handled, as the bogie system 
materially reduces the dead running load. Where it 
is necessary to split loads, or where the quantity 
carried does not justify the use of large wagons, a four- 
wheeled car is used. 

All open trucks are provided with tarpaulins, 
dressed with waterproof compounds, and secured 
when in use by lashings. To prevent the canvas 
resting on the goods in wet weather, the tarpaulins 
are supported by chains threaded through woolen 
balls, and stretched between iron stanchions at the 
truck ends. This arrangement has the effect of 
causing the covering to assume the furm of a corru- 

ated roof, and effectually prevents damage from rain. 

n the four and six-wheeled standard vehicles, as in 
the bogies, iron and steel are used as far as possible to 
replace timber. 

The live-stock trucks (Fig. 2, page 726 of our issue 
of December 15) are four-wheeled wagons, with partly 
open sides, protected byiron bars. The sheep wagons, 
shown in the same diagram, are similar to the pre- 
ceding, but are constructed with an upper and lower 
floor. Thesheep are drafted from the station yards to 
the upper and lower floors simultaneously, from suit- 
able ramps, at different levels. The fish and fruit 
trucks are built with sides and ends doubled, with 
two distinct systems of louvres, wire gauze being 
interposed in such a way as to ventilate freely, by 
giving access to air currents, but preventing the 
entrance of dust. The six-wheeled goods van, shown in 
Figs. 15 to 19, is intended for goods or mixed trains, 
or for short distances, where the traflic does not 
warrant the use of the bogie goodsvans. This stock is 
similar in details and materials of construction to the 
bogie vans already described. 





INDUSTRIAL NOTES. 

Tue year 1893 will long be remembered by 
reason of the general depression in trade in a variety 
of industries, intensified by several gigantic labour 
disputes. Altogether, the industrial world has been 
in a state of unrest up to nearly the close of the 
year. But at its close, just before Christmas, most of 
the disputes of any consequence had been arranged, 
so that no dark cloud overhangs the land in 
se far as these are concerned. But the outlook as 
regards exports is by no means encouraging. Down, 
down, down, these have been trending month by 
month, except that machinery and some iron and steel 
manufactures have taken a favourable turn, and in 
some respects also the cotton trade. The one feature 
which gives encouragement is that stocks of all kinds 
appear to be unusually low, as production has de- 
creased with demand, so that when trade looks up 
there will possibly be a spurt in order to supply what 
is short am | also current demands at the same time. 
From a parliamentary and national point of view, 
labour had made an advance. A Labour Department 
has been instituted by the Government. The ques- 
tions of a fair wage and a living wage have heen 
advanced considerably by concessions both by the 
Government and by various municipal councils, county 
councils, school boards, and other local bodies. The 
eight-hours system has been introduced as an experi- 
ment by several engineering and other firms, and on 
the whole the experiment seems to have given satisfac- 
tion. The right of combination, in connection with 
Government establishments, has also been conceded 
where hitherto it had been withheld. Then the 
Employers’ Liability Bill seems within the bounds of 
probability of becoming law. The one great question 
remains, of the unemployed, but this also is being 
made a subject of experiment in various parts of the 
country. ‘The feeling is becoming general that for 
willing and able workers useful employment should 
be found without the taint of pauperism. This is a 
healthy sign, and will eventuate in good if directed 
with prudence. 





The Employers’ Liability Bill came before the Heuse 
of Commons again last week, when the Lords’ amend- 
ments were discussed and disposed of. The real fight 
was over the “‘ contracting-out clause.” Mr. Asquith, 
the Home Secretary, moved to disagree with the 
Lords’ amendment, and was supported by a majority 
of fifty-two. Those who formerly supported Mr. 
McLaren’s amendment now supported the Govern- 
ment, on the ground that the Lords’ amendment went 
further than that proposed in the House of Commons. 
This accounts for the large majority of the Govern- 
ment. But it was also noticed in the House that 
several of the Conservative Lancashire members 
abstained from voting, the feeling in that part of the 





country being strong for the Bill of the Government. 
The motion to disagree with the Lords’ amendment as 
regards seamen was agreed to without a division, and 
a Committee was appointed to draw up reasons for dis- 
agreeing with the Lords. The fate of the measure 
now rests with the House of Lords; but it is thought 
that possibly some other form of amendment may 
be proposed, giving time to certain companies to see 
the working of the Act and decide as to the insurance 
funds. Subsequently to the disposal of the Bill in the 
House of Commons, Lord Salisbury received two 
important deputations—one from the Lancashire and 
Cheshire miners, mainly on the question of the desire of 
the latter to have the Bill as it stands, notwithstanding 
a declaration by previous deputations in favour of the 
contracting-out clause from those districts. The second 
deputation was remarkable from the fact that repre- 
sentatives from the great affiliated orders of friendly 
societies, consisting of over 1,700,000 members, as well 
as the representatives of some 1,750,000 trade unionists, 
were unanimous in their desire that the Bill should be 

assed as it stands. The conjunction of these two 

orces as regards this question is most important, and 
will, it is thought, greatly influence the Peers in their 
final decision. It is generally expected that some 
modus vivendi will be found, so that the measure will 
not be lost, especially in the face of such a large 
majority in the Commons as fifty-two. It is also 
agreed on all hands that there is no solid reason why 
the insurance funds should be dissolved. 


Mr. Bousfield, the honourable and learned member 
for North Hackney, has introduced into the House of 
Commons a Bill affecting industrial organisation in 
this country. His proposals are : ‘‘ The establishment 
by law of trade societies, consisting of employers in a 
trade, and of workmen in their employ, with district 
councils, provincial councils, and a grand council. 
The district councils are to be composed of an equal 
number of representatives of employers and employed, 
with a chairman chosen by nt y- The provincial 
councils are to comprise a group of districts, with 
representatives from the district councils. The grand 
council is to consist of representatives chosen by 
the provincial councils, one representative for every 
2000 members. Membership is to be purely volun- 
tary until five-sixths of the total employers and 
workmen in the district are enrolled, when mem- 
bership of the society shall be compulsory. The 
grand council is to be specially constituted for 
certain purposes by the addition of trade union dele- 
gates, one delegate for every 2000 members in the 
particular union, and by delegates from the em- 
ployers’ unions in an equal number. Six months’ 
notice is to be given by public advertisement to enable 
trade unions and employers to elect delegates. When 
thus constituted, the grand council shall have power 
to make bye-laws as to the settlement of trade dis- 
putes, hours of labour, regulation of the admission of 
apprentices and of others who may desire to work at 
the trade, the formation of registers of workmen seek- 
ing employment, the temporary relief of unemployed 
members, and such other matters as may be authorised 
by the Board of Trade. Such bye-laws shall bind all 
members of the trade, both employers and workmen.” 
For the special purposes of this section the grand 
council is to be strengthened by the addition of dele- 
gates from friendly and benefit societies, having mem- 
bers in the trade, at the rate of one delegate for 
every 2000 members, and a like number of delegates 
from employers’ associations, so as to make the total 
number of delegates equal, both of employers and 
employed, on the grand council ; due notice of elec- 
tion to be given by public advertisement prior to the 
election. 

In addition to the powers to make bye-laws in sec- 
tion 6, as given above, the grand council is to have 
power to make bye-laws in relation to the formation 
and administration of a fund for compensation for 
injuries to workmen ; of sick funds, old-age pension 
fund, and other matters authorised by the Board of 
Trade. These bye-laws shall be ae upon all 
members of the trade, both employers and workmen, 
The unions and societies to be admitted into the 
grand council, as before specified, are to be called 
affiliated unions and gocieties, and are to be entitled 
to certain privileges. When members are in receipt 
of sick allowance or old-age pensions, the boards of 
guardians are to pay to the fund 2s. 6d. per week for 
each such member, The district council to supply to 
boards of guardians a weekly statement of all claims 
for such weekly allowance in sickness or old age. In 
the case of affiliated unions or societies the amount 
of 2s. 6d. per week payable by the guardians is to be 
handed over to such societies. If the allowance is less 
than 5s. per week, boards of guardians are to pay 
one-half of such sum. The contributions to the 
council are to be an equal amount by the employer and 
workmen. The employers to collect the contributiens 
at specified times, and pay the same to the district 
council. District councils may be constituted for any 
trade, and the provisional council may draw up a 
scheme to regulate the constitution of the former ; 





such scheme to be sanctioned by the Board of Trade. 
The grand council shall have power to make bye- 
laws, which shall be binding upon all members of 
the society, relating to the several subjects in section 
6 and section 7, and which are recapitulated in 
section 14. The necessity for Mr. Bousfield’s Bill 
is not very apparent. All the objects that he 
has enumerated in his Bill can be attained now, 
under existing Acts, save and except one—namely, 
the compulsory powers to bind all the men in 
the trade by statute. Employers and workmen may 
combine and register under the Trade Union Acts. 
They may form boards of arbitration and concilia- 
tion under the Acts of George IV., or subsequent 
Acts down to the Act of 1872. If the principal 
object of Mr. Bousfield is to give the power of legal 
compulsion to such corporate bodies, he will fail. The 
Act is in direct antagonism to the Employers and 
Workmen Act, the Conspiracy and Protection of 
Property Act, and to several other Acts, all of which 
would have to be repealed. But he has not even 
attempted to repeal them by his Bill. 





Though there is quietude generally in the engineer- 
ing trades in all the chief industrial centres of Lanca- 
shire, yet there is a disposition to take a rather hopeful 
view of the prospects for the new year. Very little 
has been stirring during the holidays, and the lack of 
pressure has had the effect of prolonging the holidays 
in some instances. Generally speaking, the engineer- 
ing establishments are only indifferently supplied with 
orders, and those to hand are not of any great weight. 
Many of the establishments have been really running, 
as it were, from hand to mouth, especially since the 
coal dispute began, nearly six months ago. The most 
fortunate thing in connection with the engineering 
branches of trade, and all the cognate industries, is that 
there has been a remarkable absence of serious labour 
disputes throughout Lancashire during the whole year, 
except in regard to certain reductions at Barrow, and 
these were settled without any prolonged resistance, 
mainly by the prudence and AR ster of the great 
unions to which the men for the most part belonged. 
There were rumours of intended or suggested reductions 
in wages in the earlier months of the year, but these 
appear to have been either unfounded, or the employers 
preferred to wait hopefully rather than begin a 
struggle which might end disastrously to all concerned. 
And it is very satisfactory to know that generally 
cordial relations exist between the workmen in the 
several engineering branches of trade and the em- 
ployers. ‘Ihe iron market has been quiet generally, 
the inquiries being limited, with no material change in 
prices, except that foundry qualities of pig iron are 
said to be rather easier in price. Forge qualities, on 
the contrary, are scarce, the finished iron works having 
some difficulty in getting sufficient supplies to keep 
them well going. District makers are well sold for 
some time forward, and only quote for foundry qualities 
of iron at present. Makers of finished iron appear to 
have little to offer, and what they have stands at the 
full recent rates. Nut aad bolt makers report only a 
moderate amount of business, and orders of any weight 
are cut down to very low figures. The steel trade is 
very quiet, little business being done. But as makers 
have very little to offer, and consumers are not buying 
to any large extent, the quoted prices are but nominal. 
The general metal market is quiet, but prices are firm 
at the recently advanced rates. The cotton trades 
continue to be pretty active, and the building trades 
have slackened down very little considering the season 
of the year, the open weather being favourable. 





In the Sheffield and Rotherham district trade has 
not undergone that material change for the better 
since the coal strike ended which was expected, but 
the prospects are more cheering in several depart- 
ments. The year is ending rather favourably for 
the steel trades, December y oe wwe been the busiest 
month of the year, and the prospects are very hopeful, 
— that fuel is still much above what is regarded 
as the normal price. The heavier industries have 
been much depressed for some time, but there is a 
hopeful feeling on account of the decision of the 
Government to strengthen the Navy. More activity is 
also apparent in the shipbuilding and railway branches, 
consequent upon the turn of the tide in those trades. 
The large armour-plate works expect to be busy 
during the coming year. Among the lighter industries 
of the district, the makers of cutting tools are kept 
busy with orders from Russia. These have been 
diverted from Germany by the recently established 
preferential tariffs in favour of England by Russia. 





In the Wolverhampton district activity has been 
manifest in the manufactured iron departments more 
than for weeks past. This may be attributable to the 
desire to execute all the orders possible before the 
holidays had set in, and to clear the books as far as 
possible before the close of the year. In most instances 
operations have been either partially or wholly sus- 
pended this week, in view of the general quietude of 
trade. The export demand has fallen off considerably 
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shire, Cheshire, )urham, Northumberland, and now 
South Wales and other districts where such relief 
societies exist. This will be a great misfortune, for the 
societies have done a vast amount of good. 





The unemployed question still agitates local bodies, 
the Government, and the general public. The meet- 
ing, however, called in Trafalgar-square on Sunday 
last was only attended by a score or two of demon- 
strators. These were addressed by a new organiser, 
who spoke wildly, and then the meeting dispersed 
quietly. It is dreadfully sad to see willing workers 
idle when able to work, but these organised attempts 
to uss the unemployed for political purposes are even 
more sad. If, however, the Tower Hill scenes, the 
Trafalgar-square meetings, and the parades through 
the streets of the City and the West End can stir up 
the local bodies to find employment at useful labour, 
good will be done to the community. London is never 
so clean as it ought to be for a great and wealthy 
metropolis, and much can be effected for comfort and 
health if the vestries do their duty. 








NOTES FROM THE NORTH. 
Guascow, Wednesday. 

Glasgow Pig-Iron Market.—Only a small amount of 
business was done in the pig-iron warrant market on 
Thursday forenoon. Prices, however, were well main- 
tained, and hematite iron was in special request. Scotch 
warrants were dealt in at 43s, 104d. and 433, 10d, cash, 
the market closing with buyers at the latter. Cleveland 
changed hands at 353. 10d. cash, closing buyers 1d. per 
ton less, the same as on the preceding afternoon. Cum- 
berland hematite iron was done at 45s. 104d. and 
45s. 94d. cash, the finish being 453. 9d. cash buyers, 
and sellers wanting 1d. per ton more. While little 
business was done, a very firm tone prevailed in the 
afternoon. Business was done in Scotch warrants 
at 43s, 11d. cash, at which there were buyers at the close, 
Only one or two lots changed hands. Cleveland was 
done at 353. 104d. cash, closing buyers at 353. 11d. 
Hematite iron was again in demand, and a moderate 
amount of business was done at 45s. _— cash, also at 
463. 1d. to 463, 2d. per ton one month, closing buyers at 
the latter quotation. The closing settlement prices were 
—Scotch iron, 43s. 104d. per ton; Cleveland 35s. 104d. ; 
Cumberland and Middlesbrough hematite iron, respec- 
tively, 463. and 43s. 74d. per ton. A moderate amount 
of business was transacted on Friday forenoon. About 
10,000 tons were dealt in—5000 tons of Scotch, 2500 
of Cleveland, and 2500 tons of hematite iron. Most 
of the Scotch iron sold at 442, 2d. and 44s. 3d. per 
ton one month fixed, with 1s. forfeit in buyer's option. 
Prices were easier all round to the extent of 14d. per 
ton. Very little support was extended to the market 
in the afternoon, and prices were easier than in the 
morning, Scotch and Cleveland each dropping 1d. per 
ton, and Cumberland hematite iron 14d. About 10,000 
tons would again completely cover the transactions—5000 
tons of Scotch, 4000 tons of Cleveland, and 1000 tons of 
hematite iron. The settlement prices at the close were— 
Scotch iron, 433. 9d. per ton; Cleveland, 35s. 84d.; Cumber- 
iand and Middlesbrough hematite iron, 45s, 9d. and 43s. 74d. 
psr ton respectively. Owing to the Christmas holidays, 
business was not resumed till to-day. It was very re- 
stricted this forenoon, when Scotch warrants changed 
hands at 43s. 8d. to 43s. 6d. cash, the close being even 
lower. Cleveland was done at 35s. 9d. to 35s. 8d. one 
month. A fair amount also changed hands at 35s. 64d. 
Friday. In the afternoon a large business was done, and 
prices were lower all round. At the close the settlement 
prices were—Scotch iron, 43s, 44d. per ton ; Cleveland, 
35s. 6d.; Cumberland and Middlesbrough hematite 
iron, respectively, 45s. 3d. and 43s. 14d. per ton. 
The following are the current prices of a few special 
brands of No. 1 makers’ iron: Clyde, 49s. 6d. per ton ; 
Gartsherrie, Summerlee, and Calder, 52s. 6d.; Langloan 
and Coltness, 56s. 6d.—the foregoing all shipped at 
Glasgow ; Glengarnock (shipped at Ardrossan), 5ls.; 
Shotts (shipped at Leith), 54s. 6d. per ton. Since the 
close of the strike of the Scotch miners, 13 blast fur- 
naces have been fired up afresh, making a total of 
28 in active operation, as compared with 76 at this 
time last year. Last week’s shipments of pig iron from 
all Scotch ports amounted to 3017 tons, as compared 
with 3589 tons in the corresponding week of last year. 
They included 200 tons for Italy, 175 tons for Germany, 
427 tons for Holland, 100 tons for Spain and Portugal, 
smaller quantities for other countries, and 1927 tons 
coastwise. The stock of pig iron in Messrs. Connal and 
Co.’s public warrant stores stood at 321,111 tons yester- 
day afternoon, against 321,597 tons yesterday week, thus 
showing for the week a reduction amounting to 486 tons. 


West of Scotland Coal Trade.—In the coal market the 
demand for all classes continues good. Some producers 
are wt pores difficulty in keeping their men fully em- 
ployed on account of the scarcity of wagons, but so far no 
serious delay has oocurred in the loading of vessels, and 
by the end of the week all orders arranged for should be 
pretty well run off. The miners will stop work on Friday, 
and it is expected the pits will be open again on Thursday 
of next week, as the men, it is thought, will not be 
anxious for a prolonged holiday so soon after the strike. 
For the opening of next year the prospects are fairly good, 
and if the men show inclination to work, there need be n 
fear of keeping the pits going at about the present prices. 
In some quarters hints are being thrown out that work may 
be suspended about the beginning of February, but looking 
to the result of the recent struggle, it is thought the men 





will not be eager to renew the conflict at so early a date, 
To-day’s quotations at Glasgow Harbour are as under : 


F.o.b. per Ton. 
92 6d. 


Splint 

Main coal ... 9s. 9d. to 10s. 
Steam 11s. to 11s. 6d. 
| 11s. 


Glasgow C Market.—Copper on Glasgow Exchange 
was quoted ae opening last Thursday at 43/. 1s. 3d. 
per ton, but in the afternoon the quotation ran up to 
431. 33. 9d. On the following day there was an advance 
to 43/. 5s. per ton, and to day there has been a decline to 
431. per ton cash. 


The Local Steel Trade in 1893.—To the manufacturers 
of open-hearth steel in the West of Scotland, the year 
which is closing has been one of great anxiety, almost 
without a single ray to relieve the gloom of the deep 
depression which has been cast over all the business. The 
improvement, small though it was, which had set in 
shortly before the termination of last year, proved very 
short-lived, and very early in the new year died out. 
Prices of ship plates, which had advanced to the extent 
of something like 7s. 6d. per ton, gradually fell away, 
until by the month of June they were as low as at 
any previous time. Since then, however, a slight 
improvement has again taken place, and the year 
closes with prices just about the same as at its 
commencement. These remarks also apply equally 
to boiler plates ; but with regard to angles, the year has 
witnessed the commencement of keen competition from 
the North of England in these products such as had pre- 
viously been experienced in plates, and as a consequence 
angles were recently at the lowest priceever known. The 
steelmakers of the west of Scotland are now quoting 
angles 4/. 15s., ship and bridge plates 5/. 10s., boiler plates 
5l. 17s. 6d., all with extras and for delivery at Clyde or 
equal, but in all likelihood business could be done at 
2s. 6d. per ton under the prices named for ship plates and 
angles. During the year there has been a considerable 
shortness of work in the district. 


Malleable Iron Trade.—The makers of finished iron are 
in some cases very busy—so much 80, indeed, that they 
will stop their works for only a very short time at the 
forthcoming New Year holiday season. Prices show prac- 
tically no change of any importance. The past year in 
this branch of the iron trades has been one of compara- 
tively level prices ; indeed, the range of quotations now 
ruling is almost exactly the same as that which existed 
at the beginning of the year. On the whole the 
works have been fairly well employed, although 
the business done through the year has been much 
of a ‘‘hand-to-mouth” character. During the first half 
of the year prices gradually came downwards, owing to 
the severe competition amongst both the manufacturers 
and the merchants; during the latter half of the year, 
however, prices gradually crept up again to the former 
standard, mainly on account of the advancing price of 
coal before and during the colliers’ strike. So far as 
profits are concerned, the year’s work has brought very 
poor results. 


Messrs. James Howden and Co. and Forced Draught for 
Boiler Furnaces.—It is stated that Messrs. James How- 
den and Co., of this city, have booked orders during 1893 
for the application of their system of forced draught under 
royalties to 52 steamships, mostly of large size, including 
the large passenger steamers now building at Philadel- 
phia for the American Line, by Messrs. Cramp and Sons. 
The aggregate power of these 52 steamships amounts to 
145,600 indicated horse-power. 


The Glasgow Locomotive Trade.—This branch of local 
trade is more destitute of good prospects than it has been 
for many years. During the past year locomotive engines 
have been supplied from Glasgow for railways in India, 
Japan, Cape Colony, Australia, China, Ceylon, and 
Assam in the East, and Mexico and Argentina in the 
western hemisphere, as also for many railways at home, 
including the Glasgow and South-Western, the Great 
North of Scotland, the Highland, the Midland, and Irish 
railways. Prices have been reduced to a very low level. 


The Late Mr. David Henderson, of Meadowside Ship- 
yard.—-This well-known gentleman, who was the senior 
partner of Messrs. D. and W. Henderson and Co., engi- 
neers and shipbuilders, Glasgow, died yesterday morning, 
somewhat suddenly, at his residence on Gareloch, at about 
76 years of age. In early life, like his brothers, he was 
a shipmaster, and was a captain both of sailing ships and 
steamers. During the Crimean War he had command of 
the troopship Clyde, which was employed in the transpor- 
tation of troops between thiscountry and the sceneof opera- 
tions in the Black Sea. Shortly after the close of the war 
he retired from the sea, and together with his brother 
William he established the marine engineering business at 
Finnieston Steam Engine Works, frequently called the 
Anchor Line Works, from the fact that they did all the 
engine repairs, &c., for the Anchor Line steamers, owned 
by Messrs. Henderson Brothers. About twenty years 
since the firm acquired Messrs. Tod and Macgregor’s 
famous shipyard at Meadowside, where they carried on a 
large shipbuilding business for the Anchor Line and 
many other owners. They also built some of the most 
notable yachts afloat, including the Thistle, Valkyrie, 
and Britannia. 





NOTES FROM CLEVELAND AND THE 
NORTHERN COUNTIES. 
MIDDLESBROUGH, Wednesday. 
The Cleveland Iron Trade.—The absence of business 
renders it somewhat difficult to report on the trade of the 
district this week. Few transactions, indeed, have 





occurred, and several blast furnaces are damped down 
owing to scarcity of material caused by the holidays. 
Yesterday no market was held here, and to-day very few 
eople were seen on ’Change. It is said that No. 3 g.m.b. 
Sievcead pig iron can be bought just now at 35s. 6d. for 
prompt f.o.b. delivery, but few sellers would dispose of 
much at that price. Makers have a good few orders on 
hand, and are not anxious for new work at present 
rates, believing that quotations are likely to improve 
before long. The lower — of pig iron are 
rather quiet, and No, 4 foundry pig might be bought at 
34s. 6d., whilst 34s. might be accepted for grey forge, 
both for prompt delivery. Hematite pig iron is steady, 
and Nos. 1, 2, and 3 of makers’ east coast brands may be 
put at 43s, 6d. for early f.0.b. delivery. Spanish ore keeps 
quiet, rubio being quoted 12s. ex-ship Tees. Yesterday 
Middlesbrough warrants closed 35s. 54d. cash buyers. 


Manufactured Iron and Steel.—There is little or nothing 
doing in manufactured iron and steel, but prospects on 
the whole look somewhat better. Itis expected that next 
year establishments will be kept more regularly going. 
Common iron bars are 4/. 17s. 6d. ; best bars, 5. 7s. 6d. ; 
iron ship plates, 4/. 15s.; steel ship plates, 52. 2s. 6d. ; 
iron ship angles, 4/. 12s. 6d. ; and steel ship angles, 47. 15s, 
all less the usual 24 per cent. discount for cash. Heavy 
sections of steel rails are quiet at 3/. 12s. 6d. net at works, 


The Fuel Trade.—Fuel continues dear, and prospects 
for the future are encouraging. Good blast-furnace coke 
is between 13s. and 14s. delivered at works here over the 
next three months. 





NOTES FROM SOUTH YORKSHIRE. 
SHEFFIELD, Wednesday. 

Grimsby Trade Council and Gcvernment Work.-——The 
Grimsby Trade and Labour Council have unanimously 
adopted the following resolution, and sent a copy of it to 
the Secretary of State for War: ‘“‘ That this meeting is 
of opinion that the Government can grant an eight-hours 
day without reduction of pay to all employés at work in 
Government factories without loss to the State, owing to 
the cost of production being far less than that done by 
private contractors.” It is understood that further 
measures will be taken to agitate this question. 


Heating Railway Carriages.—The Great Northern Rail- 
way Company have recently conferred a boon on their 
passengers in some parts of the West Riding by providing 
them with trains heated with Haycock’s apparatus. A 
cylinder filled with a non-freezing liquid is placed in each 
compartment, and heated with steam by a pipe from the 
engine. When once charged, sufficient heat is generated 
to maintain an even temperature of 70 deg. Fahr. in the 
coldest weather for four or five hours. A heat regulator 
is provided in each compartment, by which means pas- 
sengers can lower or raise the temperature as desired. 
The trains thus fitted were constructed in the company’s 
shops at Doncaster. 


Yorkshire Miners Still Out of Work.—The miners re- 
cently employed at East Gawber and Wharncliffe Silk- 
stone Collieries, near Barnsley, are out of work, and are 
appealing to the public for support. They state that 
they are unable to resume employment because of a dis- 

ute between the colliery owners and the ground land- 
ord. About a thousand miners are idle, and as they are 
——- of the union, some assistance is to be given from 
its funds. 


The Forthcoming Coal Contracts.—It is understood that 
the Yorkshire owners of steam coal have held a meeting 
and decided on a united course of action with respect to 
the new contracts with the railway companies for steam 
coal. The following figures show the course of prices 
during the past few years: 1888-9, 8s. 6d. per ton ; 1889-90, 
8s. 6d.; 1890-1, 10a. 6d. to 11s,; 1891-2, 10s. 6d. to 10s. 9d.; 
1892-3, 93. 6d.; 1893, January, 93. 6d.; June, 7s. 9d. It 
has been agreed that tenders shall be at an advance of 
about 1s. 6d. on the last-mentioned figures. 


Iron, Steel, and Engineering.—Prospects, so far as the 
iron and steel trades are concerned, are of an encourag- 
ing character. Local smelters find a ready market for 
their output at higher prices than ruled previous to the 
coal stoppage, and they are not disposed to commit 
themselves to lower figures in forthcoming contracts, 
Local-made forge pig realises 403. to 42s. per ton, and 
foundry 42s. to 44s. Orders and inquiries are coming 
in thickly for best and medium qualities of bar 
on home account and for export, and it is probable 
that the mills will be put on full time at an early 
date. Probably India, Australia, and South Africa 
will supply the earliest heavy orders for bar for export. 
Sheet-rollers are receiving some fair lines on colliery 
account. Circumstances point to a heavy trade super- 
vening in the steel departments, both in railway and 
marine material, particularly in heavy forgings, and as 
there are many pressing orders on the books, business will 
be resumed as rapidly as possible. Coke is likely to re- 
main at its present comparatively high price. Bessemer 
billets find a ready sale at 5/7. 17s. 6d. to 6/., and Siemens 
at 62. 5s. to 62. 103. per ton. Armour-plate manufacturers 
are kept fully going on all-steel work. The engineering 
trades throughout the district are all benefiting by the 
partial revival, and promise to be busy before the spring 
months are reached. 





NOTES FROM THE SOUTH-WEST. 
Great Western Railway.—The Brent and Kingsbridge 
extension of the Great Western Railway, which has just 
been opened for traffic, has involved an outlay of about 
250,000. Its length is twelve miles. It is a single line 
branch, falling into the previously existing Great Western 
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system at the South Brent station. Ib runs vid Avon- 
wick, Gara Bridge, and Loddiswell, and there are stations 
at each of those places. 


The‘ Harrier.’—The Harrier, gunboat, now building 
at Devonport, will be ready for launching by Tuesday, 
February 20. It was at first arranged that the Halcyon 
should be the next vessel launched ; but as the Lords of 
the Admiralty are anxious that a start should be made 
with the new cruiser Talbot, instructions have been given 
for expediting the construction of the Harrier, as it is 
upon her slip that the Talbot is to be built. 


The Electric Light at Cardif.—The Lighting and Elec- 
trical Committee of the Cardiff Town Council has accepted 
tenders for 250 lamp columns, lamps, and lampholders. 
It is proposed to erect 40 additional lamps in various 
parts of the town. 


The Tinplate Trade.—Pre tions are being made 
for laying down four extra mills at the Gwendraeth Tin- 
plate Works, Kidwelly. The mills are to be laid down in 
the part known as the New Works. 


Barry Railway.—The directors of the Barry Railway 
and Dock Company will let in the course of the next six 
weeks a contract for the first section of the new dock with 
which they are about to proceed. The section will cover 
about 20 acres. Accommodation will be provided for ten 
additional coal tips. 


Cardiff.—The coal trade has maintained a firm tone; 
steam qualities have, however, been somewhat more 
plentiful for prompt shipment. The best qualities have 
made 16s. to 16s. 6d. per ton for immediate shipment, 
while 15s. to 15s. 6d. per ton has been the quotation for 
deliveries in January. House coal has continued in good 
demand ; No. 3 Rhondda large has been making 14s. 6d. 
per ton. 


The *‘ Carysfort.”—The Carysfort, cruiser, which is to 
be brought forward for service with the training squadron, 
is to be fitted with two 14-in. Whitehead torpedo tubes. 
The vessel will not be supplied with quick-firing guns at 
present, and it is also not intended to make any altera- 
tion with her armament of machine guns or her 7-pounder 
and 9-pounder muzzle-loading guns. 


Welsh Coal Contracts.x—Messrs. Elder, Dempster, and 
Co., of Liverpool, have concluded a contract with the 
United National Collieries (Limited) for a supply of about 
70,000 tons of Newport-Abercarn steam coal. The contract 
price is stated to be 12s. per ton, freeon board. The coal 
thus contracted for is to be shipped at Newport. The 
Cambrian Coal Company has secured a contract for the 
supply of 75,000 tons of coal to the Campania Trans- 
atlantica, of Cadiz and Barcelona. The contract price in 
this case is about 13s. per ton. 


The ‘‘ Talbot.” — The a Engineering and Con- 
denser Company has received instructions to supply a 
pair of distilling condensers, spare tubes, and circulating 
engines for the Talbot. A tender of Messrs. J. and G. 
Weir has also been accepted for the supply of two evapo- 
rators for the Talbot. 


A Harbour Trust for Cardiff.—A special meeting of the 
Cardiff Harbour Trust Committee was held on Friday, 
at Cardiff, under the presidency of the Mayor. The 
members were instructed at the last meeting of the 
general committee to communicate with the various inte- 
rests involved, stating that the Town Council had adopted 
the principle of a harbour trust, and asking those interests 
whether they were willing to receive a deputation upon 
the subject. Favourable replies have been received from 
Sir W. T. Lewis, Lord Tredegar, and others. Sir W. T. 
Lewis has, however, asked for further particulars. 


A Welsh Industrial Exhibition.—A proposal has been 
made for holding an industrial and fine art exhibition at 
Cardiff. The managers of a similar exhibition at Bristol 
will shortly be in a position to dispose of their buildings, 
and this, of course, is a consideration. r. J. Spear, 
secretary of the Bristol exhibition, had an interview on 
Friday with the Mayor of Cardiff, with the view of 
arranging terms of sale. 

The ‘‘ Cambrian.”—The trial of the electrical fittings 
and the search lights of the Cambrian took place on 
Tuesday night. The gear was worked under the direc- 
tion of Messrs. J. Border and W. Prout, electrical fitters, 
from Devonport. The trial was generally successful, the 

earch light being very effective. 


The ‘‘ Sharpshooter.”—The Sharpshooter, gunboat, will 
be ready for her steam trials by the middle of February. 
To insure this, it has been necessary to put nearly 100 
mechanics from Keyham factory to wee With new 
Belleville tubulous boilers it is expected that a speed of 
19 knots per hour will be attained by the Sharpshooter. 


Death of Sir George Elliot.—The death of Sir George 
Elliot, which occurred on Sunday, has deprived Newport 
of a powerful friend. Sir George provided the necessary 
capital for the completion of the Newport Dock works; 
and when the first Alexandra Dock was opened in 1875, 
he was regarded as the hero of the occasion. In 1874 
the exports from Newport amounted to 1,000,000 tons 
annually ; now they have risen to nearly 4,000,000 tons 
annually. Sir George Elliot also lent powerful aid to the 
Pontypridd, Caerphilly, and Newport Railway, which 
brought the Rhondda and Aberdare Valleys into closer 
communication with Newport. 





CoAL IN THE UniTED States.—The output of coal in the 
United States last year is officially returned at 179,000,000 
tons in round figures. In this total Pennsylvania figured 
for 99,000,000 tons, or more than one-half. The value of 


the American coal raised last year is officially computed 
at 207,566,381 dols, 








LAUNCHES AND TRIAL TRIPS. 

THE steel screw steamer Snowflake was taken to sea on 
Tuesday, the 19th inst., for her trial trip. She has been 
built at the Walker yard of Sir W. G. Armstrong, Mitchell, 
and Co. for the Bear Creek Oil and Shipping Company, of 
Liverpool, of which Messrs. C. T. Bowring and Co. are 
the managing owners. Her principal dimensions are: 
Length, 305 ft.; breadth, 39 ft. 6 in.; depth, 27 ft. 9 in. 
She is capable of carrying about 4000 tons deadweight on 
a moderate draught of water. The propelling machinery 
is on the triple-expansion system, manufactured by the 
Wallsend Slipway and Engineering Company. Owing 
to the rough state of the sea, no speed runs were made 
on the measured miie, but during the few hours the vessel 
was on trial the machinery gave every satisfaction. 


There was launched on the 23rd inst. by Messrs. C. S. 
Swan and Hunter, shipbuilders, Wallsend, a steel screw 
steamer, named Indralema, of the following dimensions : 
Length over all, 341 ft.; breadth, 41 ft. 6in.; with a 
moulded depth of 28 ft. lin. The vessel has been built 
to the order of Mr. T. B. Royden, Liverpool. Her engines 
are by the Central Marine Engine Works, West Hartle- 
ay with cylinders 24 in., 38in., and 64 in. in diameter 
y 42 in. stroke. 





A steel screw steamer, named Stefania, was launched 
on the 23rd inst. by Messrs. Wigham, Richardson, and 
Co., Newcastle-on-Tyne. The vessel is for the Royal 
Hungarian Sea Navigation Company “ Adria,” Limited, 
of Fiume and Budapest, and is 293 ft. in length by 
39 ft. 9 in. beam. The engines, which, with the boilers, 
are also being constructed by Messrs. Wigham, Richard- 
ae Co., are intended to drive the vessel at a good 
speed. 


It may be remembered that, about two years ago, the 
National Lifeboat Institution placed on trial at Harwich 
the first mechanically-propelled boat intended _for life- 
saving purposes. This vessel, named the Duke of 
Northumberland, was constructed by Messrs. R. and H. 
Green, the widely known shipbuilders of Blackwall, and 
engined by Messrs. Thornycroft, of Chiswick. She is 
50 ft. long, 12 ft. beam, and her loaded displacement at 
3 ft. 6 in. draught is 23 tons. Her propelling machinery 
consists of a horizontal compound surface-condensing 
engine of about 170 horse-power, driving a nearly hori- 
zontal turbine of 30 in. in diameter, which delivers its 
water through two outlets in the sides of the boat, and 
draws its su ply through a vertical scoop-shaped inlet 
amidships. ‘I e boiler is one of Mr. Thornycroft’s patent 
water-tube type, with a heating surface of 606 square feet, 
and grate surface of 84 square feet. This boat, after 

ing through an exhaustive series of trials, making 

uring one of them the passage from Harwich to Holy- 
head, a distance of 1000 miles, without the least mishap, 
was eventually placed on the station at Harwich, and has 
since done excellent service in the saving of many lives 
and much valuable property. The success attained sug- 
gates the construction of two other boats by Messrs. 

reen, one for the Royal National Lifeboat Institution, 
and the other for the Lifeboat Institution of South 
Holland. These vessels have the following principal 
dimensions: Length, 53 ft.; beam, 16 ft. ; depth, 5} ft. ; 
and their loaded displacement is 30 tons, giving them 
a draught of 3 ft. 3 in., at which they will carry 
from 30 to 40 passengers, four tons of coal in the bunkers, 
and half a ton of fresh water in their reserve tanks. The 
first of them—or that intended for the Royal National 
Lifeboat Institution—launched some months ago, is nearly 
ready for her official trial ; the second—that for the kin- 
dred institution in South Holland—was launched on Fri- 
day of last week. Ins of propulsion being dependent, 
as in the case of the Duke of Northumberland, upon one 
turbine and inlet to feed it, the new vessel is fitted with 
two vertical centrifugal pumps placed on the starboard 
and port sides, driven direct from the crankshaft — to 
which they are coupled and co-axial—of an inclined com- 
pound direct-action engine of 200 horse-power. For for- 
ward and kward motion, go-ahead and go-astern, 
outlets—the former in the bottom, and the latter in the 
sides of the vessel—are connected by pipes to each of the 
pumps, and to give a lateral propulsion to the boat a 
special side outlet has been arranged—which has been 
patented by Mr. J. F. Green both in England and abroad— 
the advantage of which when manceuvring round a wreck 
is considered invaluable, as the water can be discharged 
through the outlet nearest the wreck, and thus act as 
a buffer or fender in keeping the boat and the wreck from 
colliding, and assisting it by sideways propulsion in 
getting clear away when desirable. The buoyancy of the 
new vessel has been very carefully considered, and to add 
to her safety she is divided into no less than 13 water- 
tight compartments; but should one of these be stove in, 
provision is made to connect it with the centrifugal 
pump inlets in such a way that the inflow of water would 
be utilised for the boat’s propulsion. The boiler for 
supplying steam to the compound engine of the vessel is 
of the water-tube type, and will, together with the whole 
of the propeiling machinery, be fitted by Messrs. John 
Penn and Sons, of Greenwich. It is expected that the 
official trial of the first of the improved type of steam 
lifeboats wili shortly take place. 








The official machinery trials of her Majesty’s first-class 
cruiser Theseus, built by the Thames Ironworks and Ship- 
building Company at Blackwall, and engined by Messrs. 
Maudslay, Sons, and Field, of Lambeth, were completed 
last week off the Nore. The preliminary trial of the 
ship—which was a progressive one—was undergone on 
December 6, when a maximum of 16,300 indicated horse- 
power was developed by the engines with a mean boiler- 





pressure of 150 lb. and an air-pressure of .35 in. The 
trial, although a successful one as far as developed power 
was concerned, was marred by the trouble experienced 
with the impure Sheerness water with which the boilers 
had been filled before starting. The ship left the Nore 
for the preliminary trial at 7.15 a.m., and proceeded to 
sea for the official eight hours’ full-power trial under 
natural draught. After she had been running for some 
time, during which the engines deve’sped a mean of 9600 
indicated horse-power, it was found that the after-boilers 
were priming, the impure water not having been got rid 
of—and that it would not be possible, without risk, to 
run the engines at a higher speed. It was therefore 
decided to postpone the trial until after the boilers had 
been thoroughly cleansed and filled with fresh water. The 
final official trial of the machinery was completed last 
week, when a continuous seven hours’ run under natural 
draught gave the ——— mean results: With an air- 
pressure of .43 in. an ample supply of steam was main- 
tained at a boiler-pressure of 149.4 lb. per ‘square inch, 
and with vacuums of 27.2 in. and 27 in. the engines 
attained a speed of 96.18 and 96 3 revolutions per minute, 
and developed 5315 and 5293.4 horse-power, in starboard 
and port engines respectively, or a total indicated power 
of 10,608.4 horses, the resultant speed of the ship being 
18.66 knots, her draught at the time being 22 ft. 3 in. 
forward and 24 ft. 4in. aft. The power is 608 above that 
stipulated by contract. The Theseus, which has already 
been described in this volume (pages 180 and 330 ante), 
is 360 ft. long, 60 ft. beam, and at a mean draught of 
23 ft.9 in. has a displacement of 7391 tons. Her pro- 
pelling machinery consists of two independent three- 
= triple-expansion twin engines, each driving a 
three-bladed gun-metal screw propeller 16 ft. 9 in. in 
diameter. Steam is supplied by eight single-ended circu- 
lar tubular boilers, designed for a working pressure of 
155 1b. per equare inch, capable of generating ample steam, 
when under forced draught, for the development of 
12,000 indicated horse-power by the engines. The Theseus 
is armed with two 9,2 in. 22-ton breechloading guns, ten 
6-in. 100-pounder guns, sixteen quick-firers, two 9-pounder 
field guns, and five .45 in. Nordenfeldts; she has also 
four 14-in. torpedo-tubes, two of which are submerged 
and two above water. 


Instructions have been received at Chatham Dockyard 
that the new gun-ve.ssel Dryad is to be prepared for her 
machinery trials in February, so that the vessel may be 
ready for sea during the present financial year. 





Tho official trials of No. 93 torpedo-boat, the first of the 
new type of boat ordered in 1892, and the only one fitted 
with twin screws, were completed on the 21st inst. off 
Sheerness. At the trials the Admiralty was represented 
by Mr. Pledge and Mr. Ellis, of the Constructive Depart- 
ment, and Mr. Harding. The trial on the mile was under- 
gone on the 14th inst., when the following mean results 
were attained: With a steam pressure of 225]b. per 
square inch, the engines made 472 revolutions per minute, 
and the ship attained a speed of 23.846 knots. On the 
continuous three hours’ trial which took place on the 21st 
the mean revolutions of the engines per minute were 467, 
and the speed of the ship 23.5 knots. This new type of 
torpedo-boat has a length of 140 ft. and an extreme 
breadth of 15 ft. 6 in., and her loaded draught is 5 ft. 4in. 
She is fitted with triple-expansion three-cylinder engines, 
driving twin screws capable of developing 2000 indicated 
horse-power, steam for which is supplied by two Thorny- 
croft water-tube boilers. Her armament consists of three 
3-pounder guns, and she has three 18-in. torpedo tubes. 
The craft was corstructed and engined by Messrs. 
Thornycroft. 





The Rona, recently launched by Messrs. D. and W. 
Henderson and Co., of Partick, is a notable addition to 
the steam division of the British yachting navy. She has 
been designed by Mr. G. L. Watson, and has been built 
for Mr. A. H. E. Wood, of Rugby, who last year bought 
the racing 20-rater Chiquita. The Rona, which will 
measure about 1000 tons B.M., is upwards of 270 ft. 
over all, with a beamof 30 ft. 3 in., and a moulded depth 
of 19 ft. 8 in. She has been built under special survey, 
and is classed 100 Al in Lloyd’s yacht register. The 
engines, which have been made by the builders, are of the 
triple-expansion type, with cylinders 23in., 38 in., and 
64 in. in diameter by 36in. stroke, horse-power about 
380. In regard toaccommodation the Rona will be quite 
a model vessel, and when completed she will start on a 
voyage round the world. 





Her Majesty’s ship Hornet, which is the sister vessel to 
the Havock, was safely launched from the works of 
Messrs. Yarrow and Co., of Poplar, on Saturday. The 
Havock has recently been described fully in previous 
issues (vol lv., page 848 ; page 545 ante), while the tubulous 
boilers of the Hornet have also been described (page 612 
— This is practically the only difference in the two 
vessels, 





CapE GOVERNMENT RaAiLwAys—At the close of last year, 
2171 miles of railway bad been constructed in the Cape 
Colony, at a cost of 19,770,000. The revenue acquired 
per mile last year was 1035/., while the working expenses 
were 631/. per mile. The movement of goods last year 
over the system was 713,521 tons, the average amount 
collected being 2/. 4s. per ton. Thenumber of ngers 
carried last year was 2,258,234, and the fares collected 
amounted to 748,101. The working expenses amounted 
last year to 1,370,904/., viz.: Maintenance of way and 
works, 406,833/. ; locomotive power, 606,470U. ; traffic ex- 
penses, 242,851 ; and general charges, 32,8697. 
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TRIPLE-EXPANSION ENGINES OF TH 
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THE Condor, the engines of which we illustrate | struction; the hull is composite, with copper sheath- | 
above, is a small composite schooner, built some ing over the wood and steel frames; it is divided | 
time since at Havre by the Forges et Chantiersde la into five watertight compartments by four trans- | 
Mediterranée, for the Chilian Government. The fol- verse bulkheads. The forward compartment con- 













lowing are her principal dimensions : tains the sail and cordage stores; in the next 
g P pa 8 
; . are the sleeping quarters of the men; the centre 
Length between perpendiculars 88 ft. 7 in. compartment contains the engines, boilers, and coal 
er? paella 18 ft. 8 in. bunkers ; the fourth and fifth are devoted to the 
—_ 1 OE aaa 4 ¥ soy ammunition and general stores and officers’ quarters. 
nee tron arg water i 145 tons The engine, of which we publish an illustration 
E ues e "950 horse-power | 8bove, is a with the three jacketed 
TE Rl aa MM sea ~ cylinders placed side by side, and an independent 
Speed on trials ... i ess 10} knots A , “satel 
Approximate tonnage... _... 115 tons condenser with brass tubes, tinned inside and out ; 





| the circulating pump is driven by a separate motor. 
This little veseel presents no special features of con- | The boiler is cylindrical, with two corrugated fur- | 














E SS. “CONDOR.” 


CONSTRUCTED BY THE FORGES ET CHANTIERS DE LA MEDITERRANEE, HAVRE. 
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re = EZ ZZ 


naces and return flues; the shell is of Siemens-Martin 
steel, and the furnace plates are of iron. The 
following figures give some particulars of the engines 
and boiler: 


Diameter of high-pressure cylinder 12.20 in. 


Px ——rred + af = in. 
oe ow me 26.77 in, 
Length of stroke arene 
Number of revolutions sa aie 130 
oe of boiler... me ave : > 6 in. 
pegt re ae es ae t. 7 in. 
—r diameter of furnace ¥ a Ls 74 ~ 
rea of grate ... ae eee ... 30.14 sq. ft. 
Total heating surface ... . 807 sq. ft. 


Authorised working pressure " 142'Ib, per sq. in, 
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4% SPECIAL NOTICE. &a 


The Publisher begs to state that he has recently 
received a number of communicati having re- 
ference to a special number of the “Engineering 
Review,” for which advertisements are being soli- 
cited. Many telegrams have apparently been sent 
out by the publisher of that periodical so worded 
as to unintentionally convey the idea that the 
advertisements were being solicited for ENGI- 
NEERING. The Publisher begs to state that the 
two periodicals above mentioned have no connec- 
tion whatever with each other. 
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The Publisher begs to announce that a Reprint is 
now ready of the Descriptive Matter and Illustra- 
tions contained in the issue of ENGINEERING of 
April 2ist, comprising over 130 pages, with nine 
two-page and four single-page Plates, printed 
throughout on special Plate paper, bound in cloth, 
gilt lettered. Price 6s. Post free, é6s.é6d. The ordi- 
nary edition of the issue of April 2ist is out of print. 
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Publisher. 

Owing to the retirement of Mr. Charles Gilbert, 
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should now be addressed to Mr. C. R. JOHNSON, 
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NOTICES OF MEETINGS. 


Gro.oaists’ AssociATION, LONDON.—The next meeting will be 
held in the Botanical Theatre, University College, Gower-street, 
W.C., on Friday, January 5, at:8 p.m., when the following paper 
will be read, and illustrated by the oxy-hydrogen lantern, ‘‘ The 
Genesis of the Chalk,” by Dr. W. Frazer Hume, F.R.S. 

THE JUNIOR ENGINEERING Society.—Friday, January 5, at 8p.m., 
at the Westminster Palace Hotel, lecture on ‘‘ Boiler Incrus- 
tations and Deposits,” by Professor Vivian B. Lewes, F.I.C., 
F.C.S., Honorary Member. 
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DEFECTIVE PATENT SPECIFICATIONS. 

Mr. CHAMBERLAIN must have laughed in his 
sleeve when introducing the Bill that ultimately 
developed into the Patents, Designs, and Trade 
Marks Act, 1883. He is far too astute ever to 
have imagined that the institution of preliminary 
examination and comparison of provisional and 
complete specifications would enable the average 
inventor to obtain a valid patent on specifications 
of his own drafting. Before the Act in question, 
the practice was to grant a patent on a provisional 
specification, making it a condition that the patent 
should become void unless within six months the 
grantee filed an instrument in writing, under his 
hand and seal, fully describing and ascertaining 
the nature of the invention, and in what manner 
the same was to be performed. It was, however, 
not essential that a provisional specification should 
be lodged in the first instance. Then, as now, a 
complete specification might be deposited with the 
application. Objections urged to the old practice 
were, that there was no proper control over the 
specifications ; that the patentee could never tell, 
until he got into a court of law, whether his speci- 
fications were in proper form ; whether what he 
described and claimed in his final specification 
would be held to be covered by his provisional 
specification, or whether his claims were sufficient. 
Furthermore, it was urged that, in consequence of 
the absence of control, specifications were lodged 
with claims the meaning and extent of which it 
was often impossible to determine. Jl these dif- 
ficulties were to be swept away by the new measure, 
as many people fondly imagined ; and the inventor 
would only have to fill up some blank forms, ob- 
tained from a post-office, in order to secure a valid 
patent without any professional assistance. Indeed, 
so satisfied did Mr. Chamberlain appear to be with 
his draft Bill, that notwithstanding a memorial pre- 
sented to him, and bearingthe signatures of over 4000 
persons, from the most eminent scientific men of the 
age down to the artisan (of whom thousands had 
signed), he did not condescend to make provi- 
sion for the registration of patent agents, and their 








removal from the register in case of misconduct. 


Yet he cannot have supposed that men of ordinary 
common sense would run the risk of trusting to 
their own inexperience in the drafting of the 
documents upon which the value, to them, of their 
inventions must so largely depend. But a few 
fussy persons of the ‘‘ every man his own lawyer ” 
stamp had, presumably, to be conciliated ; so the 
thing went on, and a grand deception it has proved. 
Persons of a certain class, who imagine themselves 
to be inventors, are very much like those busy- 
bodies who are prepared to prescribe a cure for 
every ailment. Just as one of the latter feels satis- 
fied that his knowledge of medicine exceeds that 
of any doctor, and that the medical profession is 
represented by quacks and impostors; so do so- 
called inventors of the class referred to believe 
themselves to be more capable than the most ex- 
perienced patent agent to draw the specifications 
fora patent. If the mischief went no further, no 
great loss would ensue to anyone. But, unfor- 
tunately, a system such as that inaugurated by the 
Patent Act of 1883 causes disaster to many unwary 
inventors, who have not the requisite knowledge 
to prevent their being misled by the plausible pro- 
visions of the Act. It does not enter their heads 
that the Legislature and the Government can have 
laid a trap for them. A man of education—although 
not a patent agent—may often be able to draw a 
good title, provisional specification, complete speci- 
fication, and claims. As arule, however, the more 
competent he is to do the work himself, the more 
likely will he be to seek advice ; because his know- 
ledge and experience will have enlightened him 
as to the many difficulties and dangers a patentee 
is liable to encounter with a successful in- 
vention — difficulties and dangers that do not 
usually crop up until a period of commercial success 
has been entered upon ; difficulties and dangers 
which, if due (as is frequently the case) to defects 
in the specifications and claims, it may then be too 
late to surmount. But these points are not realised 
by the average inventor, who is induced to obtain 
forms at:a post-office, to apply straightway to the 
Comptroller for a patent, and is lulled into a false 
feeling of security when (it may be after corre- 
spondence with the Comptroller, and various 
cmendments in the documents, suggested by the 
officials or otherwise) he receives, first, official 
notice of acceptance of his provisional specifica- 
tion ; and, secondly, official notice of acceptance 
of his complete specification. Now, how is it that 
an applicant is thus deceived? It is because the 
law holds out to him two apparent safeguards, 
each of which is in reality as unreliable as a broken 
reed. The applicant, having deposited a provisional 
specification, is misled by its acceptance, because 
the application has been referred to an examiner, 
who has ascertained and reported to the Comptroller 
whether the nature of the invention has been fairly 
described, and the application, specification, and 
drawings (if any) have been prepared in the pre- 
scribed manner, and the title sufficiently indicates 
the subject-matter of the invention. Having sub- 
sequently deposited a complete specification, the 
applicant is again misled, wes he receives official 
notice of its acceptance, by the circumstance (to 
which he, in his ignorance, not unnaturally attaches 
undue weight) that it and his provisional specifica- 
tion have successfully passed the ordeal of reference 
to an examiner, for the purpose of ascertaining 
whether the complete specification has been pre- 
pared in the prescribed manner, and whether the 
invention particularly described in the complete 
specification is substantially the same as that which 
is described in the previsional specification. 
Warnings avail but little. Thousands of inven- 
tors never see them—many because journals of the 
class they read are silent on- the subject, and many 
more because, from one cause or another, it is not 
their habit to read technical journals, much less 
treatises on patent law and practice, reports of 
committees, or reports of patent cases. Were it 
otherwise, it is probable that the proportion of 
applicants comparable to the man who is his own 
lawyer would be much smaller than is at present 
the case. Soon after the passing of the Act of 1883, 
Mr. Theo. Aston, Q.C., in his treatise on the law, 
said it ought not to be assumed by patentees that 
they were, under the new system, relieved from 
the responsibility of filing specifications which must 
be legally sufficient. Notwithstanding any assist- 
ance and guidance that might be afforded under 
the new system of official examination, specifica- 








tions would (he said) probably still have to undergo 
judicial criticism when taken into a court of law, 
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At the same time, it might be hoped that specifica- 
tions, if prepared, as they should still be, under 
proper and experienced care, would, after passing 
official examination and approval, be better able to 
withstand criticism than they had, asa rule, been 
theretofore. 

Subsequently, Mr. Morton Daniel wrote that the 
critical examination of the Act and Rules, which the 
preparation of his work thereon had required him 
to make, had convinced him, notwithstanding all 
that had been said to the contrary, that skilled 
assistance was as necessary as ever to the patentee, 
to guide him safely through the process of acquir- 
ing the exclusive privilege he desired to obtain. 

In 1885 the Board of Trade appointed a Patent 
Office Inquiry Committee, which, as enlarged in 
1886, consisted of the Lord High Chancellor (Lord 
Herschell), the Earl of Crawford, Baron Henry de 
Worms, M.P., Sir Bernhard Samuelson, Bart., 
M.P., Sir Richard Webster, Q.C., M.P., and Mr. 
C. T. D. Acland, M.P. No doubt, in its way, this 
was a strong committee ; but its recommendations 
would have had more weight had it included one or 
two experienced members of the profession most 
concerned in the taking out of patents, and, 
therefore, in a position to indicate, with authority, 
weak points of a kind about which men such as 
those of whom the committee was actually com- 
posed would be likely to know little or nothing. 
However, it is not with the conclusions (some of 
them ridiculous enough) of the committee that we 
are now concerned, so much as with some of the 
evidence given before it. Amongst the wit- 
nesses was the Deputy Comptroller of Patents, 
who said: ‘‘There is the poor inventor, with 
whom we have to frequently communicate, and 
eventually we have to pass what we know to be a 
very inferior specification. . . An ignorant inventor 
very often puts in a specification describing abso- 
lutely no invention whatever. We return the 
specification to him and ask for a fair description. 
He then puts in a description that may or may 
not be a description of the invention he had in his 
mind at the time he made his application, and 
there is very great danger there of our giving an 
unfair advantage to the applicant. Also, in asking 
for a fair description there is this danger, that he 
may put in more than the provisional specification 
is required to do, and thereby possibly invalidate 
his patent by putting in something at variance with 
what he does eventually describe as his invention 
in his complete specification.”” The witness went 
so far as to recommend that the examiners should 
be relieved of the duty of comparing the provisional 
and the complete specifications. 

In these columns, and elsewhere, it has been 
repeatedly pointed out that the examination which 
takes place is misleading ; it has been held to be 
no bar to the adverse decision of a court, where 
validity has been denied on the ground of discon- 
formity between the provisional specification and the 
complete specification ; the examination, though 
costly, is practically a dead letter, especially in refer- 
ence to the claims ; and judges have commented upon 
the character of the specifications that have passed 
muster; as, of course, insufficient specifications 
are bound to do, notwithstanding any attempt to 
cure defects by a system of preliminary official ex- 
amination. A recent case in point is that of Allen 
versus Duckett and Son, in which Mr. Justice 
Hawkins made some amusing remarks, albeit his 
judgment would be very much the reverse of amus- 
ing to the unfortunate patentee. The action was for 
infringement of a patent, and his lordship com- 
menced his judgment by saying he had made up his 
mind that upon every ground the defendants were 
entitled to his judgment. First of all, he thought 
that both the provisional and complete specifica- 
tions were bad. ‘This in itself was a pretty strony 
commentary on the futility of the examination for 
which the Act of 1883 provides. His lordship, in 
the course of his judgment, furthermore said : 
‘*The provisional specification is in these terms : 
‘The invention consists of an earthenware pipe of 
any required section divided into three parts, two 
of which contain air chambers leading to a venti- 
lating shaft, and the remaining part forms a 
chamber for the excreta to pass through from the 
closet seat to the main drain.’ 

“It should be said that the provisional specifi- 
cation purports to be for an improved form of basin 
and pipe of any required section, and the combi- 
nation of the same with air chambers and venti- 
lating shaft for use in self-flushing water-closets or 
otherwise, 








‘*T may state, at the outset, that it was distinctly 
stated to me—and the case was tried before me on 
this supposition—that there was no alleged infringe- 
ment of the combination, and that all that was 
alleged to have been infringed was the patent for 
‘an improved form of basin and pipe of any re- 
quired section.’ The invention, I have already 
said, and I repeat it, consists of ‘an earthenware 
pipe of any required section divided into three 
parts, two of which contain air chambers leading 
to a ventilating shaft, and the remaining part forms 
a chamber for the excreta to pass through from the 
closet seat to the main drain.’ 

‘The complete specification really is but little 
more than the provisional specification. It practic- 
ally gives no further information. It alleges that 
it is an improved form—that is, following the 
description of the invention as stated in the pro- 
visional specification. Then the plaintiff says: 
‘JT, William Thomas Allen, declare the nature of 
this invention, and in what manner the same is to 
be performed, to be particularly described and 
ascertained in and by the following statement: It 
consists of an earthenware pipe of any required 
section divided into three parts,’ exactly as in the 
provisional specification. Then he says, ‘two of 
which contain air chambers marked A A’ on certain 
figures which are on the complete specification, 
‘and flues marked B B,’ which are upon the figures, 
‘leading to a ventilating shaft marked C C ’—all 
that description is utterly immaterial to the present 
case—‘and the remaining part marked D D’— 
which I do not find at all upon the figures—‘ forms 
a chamber for the excreta to pass through from the 
closet seat to the main drain.’ There is no figure 
marked D D, and even if I could say that one 
D was to be found on one figure and another 
D on another, there is a little ambiguity about 
this part of the case, because there are three 
D's, and Ido not know to which two it applies. 
That is merely a minute criticism of it ; but there 
it is, ‘Fig. 1 in annexed drawings is a plan of 
the basin and pipe horizontally fixed.’ This gives 
me absolutely no information whatever. It is 
about as rough a figure as one can very well 
imagine. It shows literally nothing, except what 
purports to be the interior of the basin with an 
elongated opening denoted by two parallel lines 
running from one end of the basin to the other; 
but T can get no information from it. ‘Fig. 2 is a 
side elevation of the basin and pipe.’ That is abso- 
lutely useless for the purpose of showing what is 
claimed. ‘Fig. 3—longitudinal section of the 
basin and pipe.’ That does show, it is true, a 
basin with the sloping sides, but that does not 
show the opening itself. Figs. 4 and 5 are very 
much the same thing, and Fig. 6 gives no informa- 
tion of any sort or kind. The patentee goes on to 
say: ‘Having now particularly described and 
ascertained the nature of my said invention, and in 
what manner the same is to be performed, I declare 
that what I claim is (1) the use of a basin and pipe 
of the above form, constructed of earthenware or 
other suitable material, and I also claim (2) the 
combination of the same with air chambers and 
ventilating shaft for use in self-flushing water- 
closets or otherwise.’ I have already said that the 
claim for the combination is not made the subject of 
the present action, and therefore all I haye to ask 
myself is whether the claim for the use of the basin 
and pipe ‘of theabove form’isa sufticient description 
of the invention to satisfy the requirements of the 
statute. Iam of opinion that it is not. Looking 
at this description, and looking at these figures, I 
fail absolutely to be able to appreciate what was 
the invention therein which is said to have been 
the invention. I fail tosee it. Ido discover from 
the evidence, what is a totally different thing, that 
what he claims is a basin with sloping sides. I do 
discover from the figure that there is to be an open- 
ing, a hole, at the bottom of the basin, but there 
certainly is no novelty in having a hole at the bottom 
of the basin of a water-closet, nor is there any 
novelty at all in having sloping sides—that is per- 
fectly certain. 

‘* Well, then it is said ‘Oh, but you must look 
at this Fig. 1,’ and looking at Fig. 1—I really will 
not say what it is like, because I cannot tell, but I 
do know that it gives me not the smallest intima- 
tion of the object of the invention, or what this 
invention is supposed to carry out. We were told 
in evidence that the object was to have an opening 
at the bottom communicating with the drain below, 
which is intended to carry off the soil. We were 
told, moreover, that it was to present this form of 








opening, and the hole was to be of such dimensions 
as to prevent the possibility of a dead cat being 
thrown through it, or an old jacket, or a pair of 
boots, or something of that sort. Of course, whether 
it would prevent the cat, or the old boots, or the 
jacket going through would depenc very much 
indeed on the size of the cat, the boots, and the 
jacket. An old tom-cat who died'in agony with his 
tail spread out, and his legs also, would probably 
find a difficulty in getting through a hole 2% in. 
wide ; a little kitten just born would probably find 
no difficulty in it. So a child’s boots would find 
no difficulty in getting into the drain if they were 
thrown down the water-closet, nor would probably 
a little jacket such as some babies do wear, and, pro- 
bably, will continue to wear so long as there are 
babies to go on wearing them. 

‘* Speaking seriously, can anybody reading this 
specification form any judgment as to what the 
object of this invention is? If it is said merely 
that the form of basin is more elegant than any 
other, that it is more fit for particular houses than 
any other, and more convenient, and in what way 
it was so, one might see something in it ; but it is 
not claimed as having any particular object in 
view.” 

After further comment, his lordship said: ‘‘I 
feel it would be absurd to go on commenting upon 
this in detail. I could make a thousand objec- 
tions to it. The more I look at it, the more satis- 
fied I am that both the provisional and the com- 
plete specifications are absolutely wanting in the 
essential features which ought to present them- 
selves upon both provisional and complete specifi- 
cations ; and I therefore hold that it is bad for 
that reason. . . . It is not necessary to go further 
than to say the specification is bad to entitle the 
defendants to the verdict. I therefore give judg- 
ment for the defendants, with costs.” 

We have quoted from the learned judge at con- 
siderable length, and we have done so advisedly. 
Many persons who will not listen to advice will 
recognise the grave import of such a judgment as 
the one in question, because every patent specifica- 
tion is liable to have to undergo criticism in a court 
of law ; and the judgment emphasises the fact that 
the circumstance of a specitication having been 
passed by the Patent Office officials in no way indi- 
cates that it will be capable of withstanding the 
test to which it must inevitably be subjected 
should the patentee have to enforce his rights 
against an infringer. 

The Deputy-Comptroller, to whose evidence 
before the Board of Trade Committee we have 
already referred, having pointed out that under 
the Act, owing partly to the reduction of the fees, 
and, he thought, partly to the examination system, 
many ignorant inventors applied direct without 
the assistance of an agent, and having expressed 
the opinion that a benevolent examination would 
tend to lead the public still more to apply for 
patents themselves, went on to say, ‘‘ That I think 
is a bad thing, because their specifications are so 
badly drawn. Very often the specifications we 
have to pass we know are not such as could be 
maintained in a court of law,” 

In the face of such evidence, confirmed as it is 
by the judgment of Mr. Justice Hawkins, can any 
inventor doubt that when he has occasion to apply 
for letters patent it will be prudent (notwithstand- 
ing the official examination, which experience has 
repeatedly shown to be so ineffectual) to think 
twice before trusting to his own unaided efforts in 
the preparation of those documents upon which 
his exclusive rights must ultimately stand or fall ? 





WARSHIP BUILDING. 

Durine the year which is now closing, operations 
at the Royal Dockyards have been confined mostly 
to the completion of vessels launched in the pre- 
ceding year, when the tonnage floated was consider- 
ably above the average, but there were, in addition, 
nine vessels of 31,640 tons combined displacement 
floated from the five Dockyards. Adding the ton- 
nage of vessels completed and commissioned, or 
ready for commission, the total becomes 123,000 
tons, and the estimated value of these is 6.9 millions 
sterling. Out of this sum, 24 millions were dis- 
bursed in the Dockyard for wages alone, the re- 
maining 4.4 millions being spent in material, 
machinery, armament, and fittings. But this does 
not by any means represent all the money spent on 
warship building during the year. There are a 
number of vessels which have not been launched, 
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but have been advanced towards completion, and 
if we include these, the total is greatly augmented. 
The value of ships and engines and armament 
completed, or advanced during the year, in con- 
nection with the Naval Defence Act is 13,680,0001., 
and to this may be added 5,400,000/., the value of 
work ordered during the year apart altogether 
from the Naval Defence Act. This includes the 
battleship Renown, of 12,350 tons, started at Pem- 
broke several months ago, while the engines, of 
10,000 indicated horse-power under natural draught, 
were ordered from Messrs. Maudslay ; the 14,500- 
ton battleship Magnificent, just laid down at Chat- 
ham, and to be engined by Messrs. Penn, and the 
sister ship Majestic, laid down within the past day 
or two at Portsmouth, and to be engined by the 
Naval Construction Company, Barrow. In addi- 
tion there are three second-class cruisers of 5500 
tons, and four sloops of 960 tons. The only work, 
excepting machinery, given out to contract since 
the Naval Defence Act ships of three years ago, 
are the torpedo-boat destroyers of the Havock or 
Daring* type, and of these about thirty have been 
ordered, the prices ranging from 33,0001. to 
38,0001. each. 

We have said that the vessels launched from the 
Royal yards during the year numbered nine, and 
aggregated 31,640 tons displacement. ‘This is very 
much less than in the two preceding years, more 
particularly in view of the small number of vessels 
launched by private firms. The total tonnage 
launched for the British Navy is about 33,700 tons 
displacement, including torpedo-boats, which is 
very much less than it has been for several years. 
The following indicates the total for five years, 
without taking cognisance of torpedo-boats : 


Vessels, Tons. 
1889 ... aes ‘a eka 31 2,110 
1890 ee en 20 64,260 
1891 19 107,985 
1892 22 141,200 
1895 14 33,330 


Tt will therefore be seen that the average is about 
80,000 tons. But, as has been pointed out, great 
progress has been made during the year with the 
vessels previously launched. In several cases 
vessels built by private firms have had improve- 
ments made after delivery at the Dockyards, as 
the result of experience gained in the trials of 
the first vessels of the various types. All 
the ten battleships built under the Naval 
Defence Act have been completed, and the 
results were analysed by us in ENGINEERING a 
fortnight ago. Of the nine first-class cruisers of 
the Edgar type, only the St. George remains to be 
tried, and she has been delivered to the Dockyards 
by the contractors. All the 21 second-class cruisers 
of the Apollo class are completed, the last, the 
Brilliant, having been launched in January of this 
year. The results suggested an improved type, 
the Astrea class, the building of eight of which has 
been practically accomplished this year ; six of the 
nine vessels launched belong to this class. All the 
11 torpedo gunboats of the Leda class have been 
launched, and the only one launched from the 
Dockyards, the Antelope, this year remains to be 
tried. The only vessels of the Naval Defence Act 
fleet to be launched, therefore, are the Flora, of 
the Astrea class, and four of the five vessels of the 
Dryad class. This latter class, of which one has 
already been launched, are improved Ledas or 
Sharpshooters ; and here it may be suggested that 
the vessels of the Naval Defence Act have been 
completed, all things considered, within a very 
small margin of the estimated cost. It is true the 
cost is very much greater than contemplated ; but 
this is in large measure due to the increase in wages 
in the Dockyard granted by the Board of Admiralty, 
sundry changes in armament, but more particularly 
to the adoption of improved classes, as in the Astrzea 
and Dryad classes. The changes are due princi- 
pally to admit larger boilers than were originally 
designed, the necessity for greater spacing of tubes, 
&c., having made this, or some other improvement, 
almost essential to permanent success. The excess 
in cost, however, has been well earned, for not 
only has the efficiency of the vessels been added to, 
but, as a rule, also the coal endurance, and not un- 
frequently opportunity has been taken to increase 
the freeboard. 

In the case of the Astreea class, for instance, the 
length is 320 ft., the beam 49 ft. 6in., and the 
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draught 19 ft., at which the displacement is 4360 
tons. The Apollos had a length of 20 ft. less and 
the beam 5 ft. 10 in. less, the difference in draught 
being 18 in., and in displacement 760 tons. This 
difference is made up mostly by adding to the 
machinery, the general construction being similar. 
The protective deck is the same, 1 in. on the hori- 
zontal and 2 in. on the sloping parts. Two more 
4.7-in. guns are carried, the armament of the 
newer class being two 6-in., eight 4.7-in., and eight 
6-pounder quick-firing guns, one 3-pounder quick- 
firer, and four machine guns. The difference in 
price is from 35,0001. to 40,000/. There was not 
much difficulty in getting the power and speed with 
the Apollos, but there are those who contend that the 
maximum or forced draught results cannot well be 
got on ordinary occasions. Of this improved class, 
as we have hinted, eight are building. One—the 
Bonaventure—was launched in 1892, and the last— 
the Flora—remains yet to float. She is building 
at Pembroke, and is nearly ready. The six vessels 
included in this year’s output are the Astrea and 
Hermione, built at Devonport ; the Cambrian, at 
Pembroke ; the Fox, at Portsmouth ; the Charyb- 
dis, at Sheerness ; and the Forte, at Chatham. It 
is interesting to note that while the machinery of 
three of the vessels was constructed in the Dock- 
yards, the engines, &c., of the others were given 
out to contract. The result of the experiment, 
from a financial point of view, will be carefully 
noted at the Admiralty when the work is completed. 
The Forte’s engines were constructed at Chatham, 
the Fox’s at Portsmouth, and the Astrzea’s at Devon- 
port. Messrs. Thomson, Limited, Clydebank, 
supply the engines of the Hermione; Messrs. 
Hawthorn, Leslie, and Co., Newcastle-on-Tyne, 
those of the Cambrian ; and Messrs. Earle, Hull, 
those of the Charybdis. Of the improved Sharp- 
shooters of the Dryad class, five were ordered, one 
of which has been launched—the Dryad—from the 
Chatham yard. These are considerably larger, 
being 1070 tons displacement. Their length is 
20 ft. more, or 250 ft., beam 30 ft. 6 in., and 
draught 9 ft. They cost 76,000/. each, against 
62,0001. each for the Leda class, although the arma- 
ment is the same. But greater weight has been 
given to the machinery, and the result should be 
more satisfactory and more to be depended on. 
The Dryad gets her machinery from Maudslay’s 
works in London, and will be ready for trial in six 
or seven weeks. The other four vessels, too, are 
almost ready for launching. Messrs. Hawthorn, 
Leslie, and Co. will fit the machinery into three of 
them, while the fourth is already being supplied 
with her propelling machinery by the Fairfield 
Company. The other vessels launched were the 
Brilliant—the last of the Apollo class built at the 
Sheerness yard, and already tried—and the Ante- 
lope, the last of the Leda class, from the same 
works. This latter is of 810 tons displacement, 
and has been supplied with machinery by Messrs. 
Yarrow. She will undergo trials in a week or two. 
The output of the Dockyards may thus be tabulated: 














1898, 1892. 1891. , 1890. 
| 

| | | | | 
No. Tons. No.) Tons. No.| Tons. | No. Tons 
Devonport... 3 9,530 | 1)| 4,360 1| 3,600 | 3 | 12,500 
Sheerness ..; 2) 7,960 | 4 3,240 | 1 3,600 | 2| 1,470 
Chatham |. 2/ 5,430 | 1/ 10,500  3/ 24,900 | 1| 3,400 
Portsmouth! 1 4,360 | 2/ 18,300 2/ 21,850 | 1! 2,575 
Pembroke..; 1 4,360 | 1 | 14,160 1 | 14,150 1} 2,575 
9 8 8 | 68,100 | 8 | 22,520 


$1,610 50,550 
j | 


While in the previous year there was, as incidentally 
stated, a large number of vessels Jaunched by 
private firms, this year’s total only includes the 
torpedo gunboat Speedy, by Messrs. Thorny- 
croft, and already fully described, one torpedo-boat 
destroyer of 27 knots speed by the same firm, two 
by Messrs. Yarrow, and one by Messrs. Laird. 
These firms have also launched several torpedo- 
boats. All the Naval Defence Act vessels have been 
launched, and the great majority have been tried. 
All built by contract have been delivered. Only 
two or three of the Astreea and of the Dryad types 
will remain to be completed after March 31 next, 
when it was arranged that all the vessels were to 
be completed. This performance reflects credit 
not only on the Naval Constructor’s department, 
but upon the Director of Dockyards, and upon 
the superintendents and their assistants and 
officials at the various establishments. Of the 





promptitude in carrying out work, the best indi- 





cation was in connection with the repairing of 
the Howe at Chatham, which we described at 
length (pages 19 and 310 ante), and the Admiralty 
specially expressed their satisfaction. The other 
repairing work was extensive, several vessels being 
almost entirely reconstructed. At Portsmouth 
there were the Devastation, Sultan, Warrior, and 
Cordelia ; at Chatham, the Howe, Monarch, and 
Agincourt ; at Devonport, the Northumberland, 
Warspite, and Phaeton; and at Sheerness, the 
Vanguard. In quite a number of instances new 
machinery was supplied. 








ELECTRICAL SIGNALLING BY THE 
TELEPHOTOS. 

THeRE was exhibited at the Royal United Service 
Institution, on Friday, the 15th inst., an invention 
by Mr. C. V. Boughton which he has called the tele- 
photos. It is designed for signalling by night or day, 
at sea or during military tactics on land. At the same 
time a paper was read on the subject by Col. G. E. 
Gouraud, late of the United States Army. The 
object aimed at is to signal by the Morse alphabet, 
displaying simultaneously all the symbols which go 
to make up a letter or signal, instead of flashing 
them from the masthead in succession, as in the 
present system of Admiral Colomb. This latter 
system has been found to work well, but, as Lord 
George Hamilton, who presided, remarked, all 
present tendencies are towards concentration, and 
the mobility of a fleet depends in large measure 
on the success with which means can be adopted 
for facilitating co-operation and combination. An 
essential feature, therefore, is rapidity of signal- 
ling, and it seems possible to attain higher speed in 
showing all the symbols simultaneously, than in 
flashing them in succession. It is claimed that 
100 letters were sent per minute by the telephotos. 
The theory of the telephotos is the production of the 
symbols by electric light in lamps mounted on a 
long shaft, ten lighted lamps in a line of 5 ft. 
length representing a dash, and one light a dot. 
There is an unlighted interval between each dot or 
dash of at least 5 ft. in length. The number of 
lamps required is 53, and these are mounted on a 
shaft 27 ft. long. The switch-board is only 11 in. 
by 14 in., and may control lamps for two shafts. 
It is fitted in a case mounted ona pedestal. At 
one end of the pedestal is fitted a keyboard corre- 
sponding to that on a typewriting machine, and 
the keys have raised on their under sides the Morse 
characters, for the respective letters, in brass with 
platinum points. The crossbars, 106 in number, 
are flexible and imbedded in hard rubber. The 
pressing down of the key makes contact with such 
crossbars as are immediately opposite to the 
platinum-pointed brass projections on the key 
corresponding to the Morse symbols which repre- 
sent the particular letter. Wires are led from 
each crossbar to a lamp on the shaft, and thus 
the signal corresponds with the symbols. A 
groove under the keys contains a number of fine 
steel balls similar to those used in the bearings of 
cycles, with ;}; in. of lost motion—the thickness of 
the key. The pressing down of the key causes 
these balls to lock all the other keys. The lamp 
is of special construction. It is flatter in the face 
than the usual incandescent globe, resembling an 
ordinary door knob, and the filament of 10 coils is 
placed crosswise in order to secure the greatest 
light surface. Each lamp is fitted into a special 
bell-mouthed casing with a parabolic metal re- 
flector, and in front there is a lens screwed on. 
This latter, it is said, has the effect of screening 
the expiring incandescence of the filament of 
the lamp. Of course it will be understood 
that the lamps may be used for any or all 
successive letters, for the lamps used are deter- 
mined by the spacing necessary for the symbols in 
the letter, and here it may be stated that where 
practicable the symbols are as far divided as pos- 
sible. Thus ‘‘m,” equal to two dashes, would 
require ten lights at either end of the 27-ft. 
shaft to be lighted ; while ‘‘i,” equal to two dots, 
would require the extreme end lights on the shaft 
to be illumined. 

An important consideration is that by auxiliary 
mechanism a permanent record in writing of 
the signal given is kept. Above the keys for 
making the electrical contact with the cross- 
bars is a cylinder with an adaptation of the 
ordinary typewriting machine, and thirty - six 
double magnets for throwing the Roman type of 
the symbol displayed on toa paper ribbon. This 
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recording apparatus may be kept under seal. There 
are a great variety of means of applying the inven- 
tion. Several Navy officers, while recognising the 
ingenuity displayed, seemed inclined to regard it 
as much too intricate, and therefore liable to 
get out of gear. Admiral Colomb, who is a great 
authority on the subject, expressed a desire for 
a more intimate acquaintance with the mechanism, 
which he seemed to regard as unique in concep- 
tion. Indeed, he urged the necessity of a prac- 
tical trial. and indicated a belief that modifications 
might be made. The direction of these modifica- 
tions he did not indicate; but satisfaction was 
expressed at the probability of the working of the 
telephotos being demonstrated from one of the 
buildings on the London Embankment. At present 
it is in use at Rio de Janeiro, on an elevated part 
of the city, La Gloria, overlooking the bay. But 
clearly the best method of testing its efliciency 
would be to fit it into some of the vessels of the 
Fleet now in commission. 

As to its application in the field, a light horse- 
wagon has been designed for military use, the 
shaft being easily erected and worked on a swivel- 
ling joint, while the electric power is provided by 
an oil engine and dynamo, the weight of the whole 
apparatus when complete being 1000 lb. ; but this, 
as one of the chief signalling officers in the Army 
pointed out, is a great increase to the impedi- 
menta of a force in open country. 

As to the penetrating power of the lights, Mr. 
Boughton, the inventor, states that at 2} miles, 
in bright sunshine and clear sky, the signal has 
been read with the aid of an ordinary glass, while 
at night the distance is 10 miles. 





THE LATE SIR GEORGE BERKLEY. 

By the sudden death from heart disease of Sir 
George Berkley, K.C.M.G., on December 20, there 
has passed away, ere yet he had completed his 
seventy-third year, one more of those engineers to 
whose energy and skill we owe the eflicient rail- 
way system, not only in Britain, but in the colonies. 
Curiously enough, however, Sir George was, when 
fourteen years of age—in 1835—apprenticed to 
Messrs. Samuda Brothers, at a time when 
shipbuilding was a great industry on the Thames, 
and when engineering was experiencing the 
impetus due to the conviction of the utility of 
steam as a propelling force. 

There are evidences that in these early years 
Mr. Berkley made a special study of the pro- 
perties of iron and steel, in addition to continu- 
ing his education in other useful directions, and 
thus was acquired a habit and an experience which 
manifested itself when he in later years contri- 
buted, as he frequently did, to the discussions 
at the Institution of Civil Engineers. 

While at Samuda Brothers’ also, Mr. Berkley 
worked at the designs of the atmospheric railway 
system, which may be said to have directed his 
energies in a new direction. This work, doubt- 
less, brought him into contact with Robert Stephen- 
son, and he was engaged with the great locomotive 
engineer in 1841 and 1842 in an extensive series 
of experiments on the working of locomotives, 
while it may be said that for the remaining thirty- 
two years of his life his work was almost exclu- 
sively associated with railway development. In 
1843 he superintended, with Mr. W. P. Marshall, 
the alteration of the gauge from 5 ft. 04 in. (an 
exceptional gauge, for the adoption of which Mr. 
Braithwaite was responsible) to 4 ft. 84 in. of the 
Eastern Counties Railway, extending to about 
90 miles, and adapting the locomotives to the 
altered condition. In the next few years he was 
engaged almost entirely under Stephenson. He 
was connected with the working of the atmospheric 
system at Dalkey in 1844, and the result of the in- 
vestigation was embodied ina report to the directors 
of the Chester and Holyhead Railway, and in a 
paper read before the Institution of Civil Engineers 
in 1845 (vol. iv., pages 251 to 272). In 1846 he 
contributed his experience to tha gauge inquiry 
held by a Royal Commission. He subsequently 
laid out several railways in various parts of England 
and on the Newcastle and Berwick and London 
and North-Western systems. In 1849 he com- 
menced business on his own account, and amongst 
the works subsequently carried out was the Fen- 
church-street station, the line of the Blackwall 
Railway, of which company he was engineer, Hull 
and South-Western Junction Railway, branch rail- 
way to Hammersmith, Hampstead Junction Rail- 








way, Stratford and Loughton, Wimbledon and 
Croydon, East Suffolk systems, Wells and Faken- 
ham, and other lines. 

But withal the most extensive work carried out, 
and the one which had the most far-reaching influ- 
ences, was that executed in India. Early in his 
career, he became a strong advocate in favour of 
railways as a means of developing our vast 
Eastern dependencies, and his work testifies 
to the accuracy of that contention. It was in 
January, 1851, that he became definitely asso- 
ciated with railway development in India, being 
appointed that year, as Robert Stephenson’s repre- 
sentative, consulting engineer of the Great Indian 
Peninsula Railway, and on the death of his col- 
league in 1859, he became the sole consulting engi- 
neer, continuing in that position until his death. 
In 1866, and again in 1867, he visited India, and 
took occasion then to study on the ground the 
requirements and possibilities of the railway system. 
The result was not only efticiency, but several con- 
tributions to the Proceedings of the Institution of 
Civil Engineers, particularly valuable when they 
referred to the new works in colonial and tropical 
countries. He was strongly in favour of good work, 
even in the case of pioneer lines, believing that in 
the end it paid best. He advocated, too, more 
consideration before the adoption of gauges, 
and in this connection it may be stated that 
he was strong in the belief that 4 ft. 84 in. was the 
happy mean, 5 ft. 6 in. being too great, and the 
metre only suitable for very little traffic at low 
speeds. The difference in cost between 4 ft. 8$ in. 
and the metre was an important element, and the 
small margin in the case of India would, he con- 
sidered, have justified the substitution of the 
former for the latter. The whole question and his 
views on the matter were given in a discussion on 
a paper read before the Institution in 1870. 
He believed in cast-iron and steel sleepers as com- 
pared with wood, and on the Great Indian Penin- 
sula Railway there are 2.6 millions of the former, 
as compared with 848,000 of the latter. He was 
adverse to longitudinal sleepers, as they were in- 
convenient where heavy rains were experienced. 
In 1874 he was appointed consulting engineer to the 
Natal Railways, and for viaducts in the Cape 
Colony, to which some detailed reference was made 
in our recent series of articles op South African 
Railways. In August, 1885, he was appointed con- 
sulting engineer to the Indian Midland Railway, so 
that in later years he was responsible for one-fourth 
of the standard-gauge system of India. He acted 
in a similar capacity for the Argentine North- 
Eastern Railway in conjunction with his son, Mr. 
George Berkley, who is alsoa member of the Insti- 
tution. It will, therefore, be appreciated that the 
subject of our brief memoir did good work in deve- 
loping the resources of several colonies, and in this 
way immensely improved the foreign trade of his 
native England. 

In the midst of his railway work Mr. Berkley 
undertook operations in other directions of engi- 
neering. In 1850 he thoroughly examined, with 
Mr. Phipps, on behalf of Robert Stephenson, the 
water supply of Liverpool, and later in life carried 
out several water and other works in India. He 
became associated with the Institution of Civil 
Engineers in 1845, when yet it was in its early 
years, and in 1854 he becamea member. Although 
he only read two papers, one on the atmospheric 
railway system, in 1845, and the other, in 1870, on 
the strength and elasticity of iron and steel, with 
particular reference to the sizes which ought 
to be worked into structures, he received Watt 
and Telford medals and prizes, and after being 
several years on the Council, he was elected Presi- 
dent for 1891-92. He was one of the board of 
managers of the Royal Institution, and on the occa- 
sion of the last Queen’s Birthday he had conferred 
upon him the well-merited honour of knighthood of 
the Order of St. Michael and St. George. As to the 
man, the strong cast of countenance, the keen but 
genial flash of the eye, and the firm lip, were but 
indices to his characteristics. 





NOTES. 
Betoran Metatyuraicar Inpustry. 

THE province of Liége produced last year 88,686 
tons of refining pig and manganiferous pig, an 
227,953 tons of steel pig, or 316,639 tons in all. 
This total showed a considerable increase upon the 
output of any former year, and last year’s experi- 
ence also afforded another striking proof of the 





progressive substitution of steel for iron. Thus in 
1876 the production of steel pig was 34,379 tons, 
and that of other pig 131,936 tons. In 1878 steel 
pig was made to the extent of 54,164 tons, and 
other pig to the extent of 118,158 tons. In 1880 
the output of steel pig was 69,022 tons, and that 
of other pig 104,739 tons, In 1882 the production 
of steel pig advanced to 119,928 tons, while that 
of other pig was 119,040-tons. In 1884 142,926 
tons of steel pig and 123,966 tons of other pig were 
made. In 1886 the recorded output of steel pig 
was 141,337 tons, and that of other pig 93,201 
tons. The production of 1888 comprised 159,743 
tons of steel pig and 129,308 tons of other 
pig. In 1890 the totals were 168,390 tons of steel 
pig and 124,800 tons of other pig. Last year, as 
we have already stated, the output of steel pig was 
227,953 and that of other pig 88,686 tons. As 
regards finished iron, there were nineteen iron 
works in activity last year in the province of 
Liége ; these works comprised between them 
110 puddling furnaces and 153 rolling mills, 
and they produced 128,478 tons of iron, of the 
aggregate value of 766,863/. Jails figured in this 
total for 349 tons, and plates for 61,766 tons. As 
compared with 1891, the output of finished iron 
in the province last year showed a decrease of 
2 per cent., but the value declined to the ex- 
tent of rather more than 9 per cent. As re- 
gards the course taken by prices during the six 
years ending with 1892 inclusive, quotations for 
iron have experienced a very appreciable decline 
since 1891 ; but they still showed some improve- 
ment last year as compared with 1888 and 1887. 
The production of finished steel in the province of 
Liége last year was 177,131 tons. Rails figured in 
this total for 110,044 tons, tyres for 9103 tons, and 
plates for 16,355 tons. The value of the 177,131 
tons of finished steel made last year was 941,2021. 
Although the production of steel rails was heavy 
last year, the out-turn showed a reduction of 7 per 
cent. as compared with 1891. The production of 
plates was, on the other hand, very appreciably 
larger in 1892 than it was in 1891. 


Harsovur and Dock FInance. 


Information of considerable interest is avail- 
able with reference to the finance of some of 
the leading harbour and dock trusts. The debt 
of the Clyde Navigation is gradually increasing ; it 
stood in 1888 at 4,547,547/.; in 1889, it had risen 
to 4,558,1071.; in 1890, to 4,614,748/.; in 1891, to 
4,690,162/.; and in 1892, to 4,843,228/. Notwith- 
standing the gradual increase in the debt, the 
trustees are perseveringly redeeming a portion of 
it year by year out of surplus revenue. In 1888, 
the amount thus redeemed was 3424l.; in 1889, 
12,7661.; in 1890, 35541.; in 1891, 14,070/.; and 
in 1892, 21,8521. The amount available for the 
payment of interest upon the debt of the Clyde 
Navigation in 1888 was 194,0401.; in 1889, 206,3151. ; 
in 1890, 202,4821.; in 1891, 203,515/.; and in 1892, 
216,7041. The revenue of the Trust is thus more 
than keeping pace with its liabilities. The debt of 
the River Tyne Commission is also gradually 
increasing, but not to any great extent. In 1888, 
it stood at 4,186,402/.; in 1889, at 4,203,402/.; in 
1890, at 4,193,879/.;-in 1891, at 4,220,161/.; and 
in 1892, at 4,214,1567. The commissioners do not 
appear to be setting apart any revenue for the 
redemption of the debt. The revenue available 
for the payment of interest in 1888 was 195,484I.; 
in 1889, 206,922/.; in 1890, 209,2277.; in 1891, 
208,2671.; and in 1892, 183,170/. The Mersey 
Dock and Harbour Board surpasses all its contem- 
poraries in the amount of its indebtedness and 
revenue. The board is setting apart 100,000/. per 
annum out of its income for the purpose of keeping 
down its bonded indebtedness. This annual alloca- 
tion prevents the debt from increasing ; but it can 
scarcely be said to be attended with any other 
result. In 1888, the bonded debt of the board 
stood at 17,152,146/.; in 1889, at 17,088,683/.; in 
1890, at 17,085,121/.: in 1891, at 17,211,334/.; and 
in 1892, at 17,129,630/. The balance of revenue 
available for the payment of interest upon this huge 
bonded debt was in 1888, 680,909/.; in 1889, 
734,1871.; in 1890, 731,6901.; in 1891, 731,060I.; 
and in 1892, 748,338]. The indebtedness of the 
Dundee Harbour authorities stood in 1892 at 


d | 371,385/., as compared with 354,951/. in 1888. An 


annual allocation is made for the purpose of keep- 
ing down the debt; this allocation ranged from 
94301. in 1892 to 10,0087. in 1889. The bonded 
debt of the Greenock Harbour Trust is not in a 
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particularly good plight, and it has been found 
necessary to compromise matters by reducing the 
amount of interest attached to some of the bonds. 
Subject to this remark, the debt of the Trust had 
been brought down in 1892 to 1,683,6701., as com- 
pared with 1,688,280/. in 1888. The balance of 
revenue available for the payment of interest was 
40,008/. in 1892, as compared with 33,5351. in 1888, 
so that the position of the Trust is now improving. 
The Swansea Harbour Board had a bonded debt of 
1,409,204/. in 1892, as compared with 1,377,010/. 
in 1888. The balance of revenue available for the 
payment of interest had increased in 1892 to 
50,9751., as compared with 45,7421. in 1888. 


THE ORIGIN OF THE SPRING BALANCE. 

Very little information appears to be available as 
to the origin of that simple and widely-adopted 
contrivance, the spring balance, but the invention 
is certainly at least two hundred years old, as it is 
described in Ozanam’s ‘‘Récréations Mathéma- 
tiques et Physiques,” published at Paris in 1694. 
The accompanying illustration is reproduced from 
plate 46 in the second volume of that work. The 
figure on the left-hand side shows a balance with an 
inclosed spiral spring, which is stated to have been 
invented some little time before in Germany, and it 
is described thus: ‘‘On a inventé depuis peu en 
Allemagne un nouveau peson, qui se peut aisement 
porter a la poche, & dont on se sert tres-commodé- 
ment pour peser promptement & facilement un 
Poids d’une grandeur mediocre, comme du Foin, 
des marchandises, and autre chose semblable, 
depuis une livre jusqu’a cinquante livres, & 
davantage. Cette machine est composée d’un 
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tuyau ou canon de cuivre A B, foncé par les deux 
bouts, long d’environ six pouces & large 4 peu 
prés de huit lignes, dans lequel il y a un ressort 
d’acier A D, fait en vis comme un tire-bourre 
d’Arquebuse. Il ya par le bout d’en haut, c’est-a- 
dire, vers A, un trou quarrée par ot passe une verge 
de cuivre C AD, aussi quarrée, qui traverse le ressort, 
dans laquelle sont les divisions des livres qu’on y 
a marquées en appliquant successivement au crochet 
E un poids d’une livre, de deux livres, &c.” The 
construction is, however, quite clear from the 
engraving. The other figure represents a form of 
spring balance devised by Le Sieur Chapotot, 
Ingénieur du Roy et Fabricateur des Instruments de 
Mathématique a Paris. The two pulleys, one 
secured to the suspension eye and the other to the 
hook, are connected by a cord fixed at one end, and 
at the other attached to the upper pulley, which 
incloses a clock spring, and has a scale on its rim. 
The ‘‘Encyclopédie Methodique,” in 1782, states 
that the invention of the spring balance is attributed 
to the Germans, but that some people say it belongs 
to the artisans of Besancon, from which town those 
articles were first brought to Paris. One of the 
forms described in the ‘‘ Encyclopédie” consists of a 
metal bar bent to an acute angle, and two smaller 
curved bars—one, fixed in the extremity of one of 
the limbs of the bent bar, and passing through a 
slot in the other, carries the hook at its free end; 





the other, fixed in the second limb and passing 
out through the first, has secured to it the sus- 
pension eye, and has a scale cut on its face. 





NOTES FROM THE UNITED STATES. 
: PHILADELPHIA, December 18, 1893. 

No improvement has yet appeared in the iron trade. 
One big failure was announced last week, and as it is 
known that several large concerns are threatened with 
financial trouble, the possibility of additional failures 
is spoken of. Consumers of both crude and finished 
iron are still buying the least possible supplies. Mills 
and furnaces are starting up here and there, but the 
aggregate production is increasing very little. Great 
distress prevails in all iron and steel centres, because 
of the large numbers of unemployed. Railway com- 
panies have not yet begun to place orders for rails, 
engines, rolling stock, or equipments. Manufacturers 
are canvassing actively for business, and anticipate 
some good ordersin January. The tariff agitation is 
attracting intense interest in manufacturing circles, 
and the possibility of an early adjustment is not so 
bright now as two weeks ago, because of protests of 
interests threatened. It is probable that no more 
ships will be built until times improve. Great distress 
prevails in the iron ore regions. Coal-mining has 
suffered very little as yet. In the anthracite regions, 
production this year is over a million tons in excess of 
the same time last year. Whileall reports of industrial 
depression throughout the States are true, it is well to 
remember that ups and downs come suddenly ; anda 
reaction may occur within sixty days, which will fill 
shops and mills with orders. This depression may 
possibly be a lasting one ; but, whether long or short, 
manufacturers are pursuing a conservative policy, and 
will not be caught with large stocks. Steel rails are 
quoted at 24 dols.; billets, at tidewater points, 
19 dols. 50 cents, 


ROYAL METEOROLOGICAL SOCIETY. 

THE monthly meeting of this Society was held on 
Wednesday evening, the 20th inst., at the Institution 
of Civil Engineers, 25, Great George-street, Westminster ; 
Dr. C. Theodore Williams, President, in the chair. 

Mr. C. Harding, F.R. Met. Soc., gave an account of 
the ‘‘ Great Storm of November 16th to 20th, 1893.” This 
storm was the most violent of recent years, and, so far 
as anemometrical records are concerned, the wind attained 
@ greater velocity than has previously been recorded in 
the British Islands. The velocity of the wind was 96 miles 
in the hour from 8.30 to 9.30 p.m., November 16, in the 
Orkneys, where the hurricane burst with such suddenness 
that it is described as like the shot of a gun; and the 
wind afterwards attained the very high rate of 90 miles 
ard upwards, in the hour, for five consecutive hours. At 
Holyhead the storm was terrific ; the anemometer recorded 
a wind velocity of 89 miles in the hour, and it was 80 
miles or above for 11 hours; while the force of the whole 
gale, 65 miles an hour and upwards, was maintained for 
31 hours, and for 44 days the mean hourly velocity 
was 54 miles. Many of the gusts were at the rate of 
115 miles an hour, and at Fleetwood a squall occurred 
with the wind at the rate of 120 miles in the hour. The 
storm was felt over the entire area of the United King- 
dom ; and the wreck returns show that disasters occurred 
with almost equal frequency on all coasts. Four weeks 
after the storm the official records gave the total loss of 
life on our coasts as 335, while there were 140 vessels 
which had been abandoned, or had foundered, stranded, 
or met with other severe easualty, involving either loss 
of life, or saving of life by some extraneous assistance. 
There were 600 lives saved or our coasts by aid of the 
Lifeboat Institution and other means. The author has 
tracked the storm from the neighbourhood of the Bahamas 
on November 7, across the Atlantic, and over the British 
Islands to Central Europe on November 20. 

The other papers read were ‘‘ Rainfall and Evaporation 
Observations at the Bombay Water Works,” by Mr. S 
Tomlinson, M. Inst. C.E.; and ‘‘On Changes in the 
Character of Certain Months,” by Mr. A. E. Watson, 
B.A., F.R. Met. Soc. 





‘¢A NEW CHAPTER IN THE HISTORY OF 
LABOUR.” 
To tHe Eprtor oF ENGINEERING. 

S1r,—Perhaps you will kindly allow me to reply to the 
letter published in your issue of the 15th inst., and signed 
on behalf of the employés of Messrs. S. H. Johnson and 
Co., engineers, Stratford, E., in which my name appears 
so prominently. When these gentlemen credit me with 
using the words quoted, viz., ‘‘ Messrs. Johnson, of 
London, followed,” &c., in my speech to my employés at 
Arbroath in January last, when announcing my inten- 
tion to adopt the forty-eight hours’ weekly labour in my 
establishments at the same pay as others were giving for 
fifty-four hours, they make a mistake, as Iam not aware 
of having used any such words. Neither do I find any 
such words reported in the brochure referred to, entitled 
‘A New Chapter in the History of Labour,” in which 
a record of the whole proceedings and correspondence in 
the press which ensued is given. I never even men- 
tioned the name of Messrs. Johnson in my speech, and 
the only reference therein to them was the following: 
“‘while one other engineering firm in London has, 
I believe, acted on the —— on which I have made 
up my mind to act.” True, in a letter to the Dundee 








Advertiser, and which is also published in the brochure 
mentioned, 1 pointed out that ‘‘Messrs. Mather and 
Platt” (who had also latterly adopted the forty-eight 
hours’ weekly labour) “‘are merely following in the foot- 
steps of men like Mr. William Allan, Sunderland, Messrs. 
Johnson, London, and myself, all of us engineers who 
had already successfully adopted the same arrangement, 
under aren ¢ better conditions so far as the employés 
are concerned.” And again, in another part of the same 
letter, I further stated that ‘“‘to Mr. Allan belongs, per- 
haps, the principal credit of advocating by pamphlet, on 
the platform and before the Labour Commission, the 
adoption in England of a shorter working day for skilled 
mechanics.” All of which appeared in the press in Febru- 
ary last, and to which I am sure not the slightest excep- 
tion can be taken. 

The title of the brochure, ‘‘ A New Chapter in the 
History of Labour,” is in my opinion most appropriate, 
seeing the brochure faithfully records at least a chapter 
in the history of labour so far as my employés and I are 
concerned ; and, notwithstanding the rather cheap sneer 
at the said title by those signing the letter in question, 
in their seeming ignorance of the real facts, I quite agree 
with the concluding remarks of the editor of the brochure 

roper when he states: ‘‘ Customers and correspondents 
rom all parts of the kingdom are asking what is the 
change which Mr. Keith has made, and what will be its 
effects. Its nature is fully explained in the report and 
correspondence included in this brochure. Of its effects 
it is too early to speak; but it is not too much to say 
that for the Scottish engineering trade it is a crossing of 
= Rubicon, and the opening of a new chapter of labour 

istory.” 
I am, Sir, yours, &c., 
JAMES Kertu, Assoc. M. Inst. C.E. 

57, Holborn-viaduct, E.C., London, 

December 16, 1893. 








STEAM JETS. 
To THE Eprror or ENGINEERING. 

Srr,—With reference to the letter upon this subject 
ve in your last issue, as the proprietor of the 

uplex nozzle, and forced draught system with which it is 
used, I should wish, with your permission, to correct the 
errors of your correspondents. So far, then, from dis- 
paraging the efficiency of the ordinary solid steam jet, I 
am a stronger advocate of such jets than your correspon- 
dents imagine—as they will presently discover—and my 
last specification actually includes at Teast three varieties 
of adjustable solid jets. Any remarks that I have myself 
made regarding such jets have been with respect to the 
difficulty of varying or adjusting their size and power, 
otherwise than by throttling the steam supply. 

Coming now to the particular duplex nozzle to which 
Messrs. Meldrum refer, it is the only one of that type 
ever sold (as I was dissatisfied upon testing it afterwards), 
nor is there another such one in existence. I will, how- 
ever, take it just as it is, because even with its imperfec- 
tions it is amply sufficient for the present purpose. As 
early, then, as in the provisional en of the first 
patent, I stated that ‘‘the duty of the second jet is to 
supplement the effort of the first (or solid) one, to a 
greater or less extent as may be necessary from time to 
time and under varying conditions.” In other words, for 
the normal or ordinary work I rely upon the central solid 
jet (in this respect Messrs. Meldrum and myself are in 
agreement), and when fitted to the completeforced draught 
apparatus 1 proportion it accordingly, while the second 
one is used as an auxiliary to assist the first when the 
latter is no longer strong enough for any extra or 
temporarily greater work which may come upon it, or 
when, for instance, the steam pressure may have fallen 
too low to give the requisite power with the solid jet 
alone. It will be clearly understood, then, that the object 
of the design is to overcome the difficulty of actually ad- 
justing the solid jet itself, by bringing in an auxiliary one 
of variable strength to supplement it. 

Turning now to Messrs. ‘Melérem’s figures, what do we 
find were the proportions of the two jets as adjusted for 
their experiments? Well, the aggregate areas were 
.035 square inch, while the solid one was barely .007, thus 
leaving fully .028 for the second or auxiliary jet. In 


* | other words, the auxiliary was set to fully four times the 


strength of that which should have been the primary, 
— which primary, as already explained, I rely for 
efficiently doing the burden of the work. Messrs. Mel- 
drum, then, having failed to grasp the very elements of the 
principle upon which the nozzle is based, it is not sur- 
prising that they should have worked it under improper 
conditions, and consequently have obtained poor results. 

In the present type of nozzle the side jets have about 
the same efficiency as a }-in. solid jet, and, therefore, the 
proportional extent of their opening is of less consequence 
than in the above design. 

I come now to a remarkable passage in Messrs. Mel- 
drum’s letter, in which they refer to a nominally annular 
jet not being really so, unless provision be made for ad- 
mitting air to the annulus through the centre, which pro- 
vision being absent in the duplex nozzle, “‘ the annular jet 
acts as a shield to prevent access of air to the central 
one.” 

To this I reply, Is it conceivable that your corre- 
spondents, after ten years’ special study of steam jets, 
believe that their action is in any material degree due to 
the friction of the jet against the adjoining air, causing 
that air to be dragged along with it? And further, do 
they not understand that the objects of the hollow or 
tubular annular nozzles are: (1) To prevent the body of 
the nozzle (more especially when of large size) offering 
mechanical obstruction to the flow of air; and (2)—as, 
for example, in Adams’ vortex blast pipe—to cause the 
air drawn through the hollow interior, by the general 
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action of the jet, to act upon a space distinct from that 
exposed to the current flowing around the outside of the 
nozzle, It may be stated that the body of the duplex 
nozzle is too small to cause any perceptible obstruction. 
Finally, have they not yet discovered that a jet working 
in a pipe acts therein just as a piston would do (only with 
less solidity), by sweeping out the column of air which is 
in front of it, and thus producing a partial vacuum behind 
the jet, into which flow fresh volumes of air, to be in their 
turn swept out ? If the action were materially due to 
surface friction, then annular jets would be greatly 
superior to solid ones, by reason of the greater surface 
they expose for the exertion of that friction, and, more- 
over, solid jets of medium pressure would be as effective 
as similar sizes at high pressures, seeing that the velocities 
of the two are practically the same, and their perimeters 
identical. I will now pass on to the subject of the com- 
plete blower, that: is to say, of the combined steam 
jet and tube in which it works. It is well known 
that a tube having a rounded or coned inlet of the 
form of the ‘‘contracted vein” offers but very small 
resistance to the outflow of fluids. Professor Rankine 
states in at least one of his works that the efficiency 
of such tubes is as high as from 97 to 99 per cent. 
Now I employ this form of mouthpiece (the curved inlet 
being struck out in the pattern so that the subsequent 
casting has the desired shape) attached to a short cylin- 
drical or slightly converging tube some five diameters 
long. This minimum length is necessary for circum- 
ferentially confining the column of air upon which the 
jet exerts its impact, and it is within this tube that the 
blast or current may be said to be made or produced. 
After its production it should obviously be passed at once 
to its work with the least possible resistance, and I 
accordingly leave the end of the tube freely open to the 
full area of the ashpit. Messrs. Meldrum, I understand, 
employ a similar tube, but having in addition a diverging 
extension of about the same length as the original tube, 
and gradually increasing in area till its outlet is about 
three times that of the tube. Your readers can form 
an opinion as to the value of this extension attached 
to a tube which already possesses an efficiency of 
about 98 percent. Such diverging extensions are un- 
questionably useful in blowers of the Korting type, which 
are fixed at some distance from the furnace, and in which, 
therefore, the blast has to be conveyed through more or 
less length of piping, but they then act merely as enlarged 

ipes for giving greater freedom to the travel of the 
last. With blowers put direct into a closed ashpit the 
conditions are, however, essentially different. 

Inconclusion, I think the terms ‘‘ combining tube” or 
‘‘ mixing tube,” as applied to these air pipes, are mis- 
leading, and tend to the confusion of ideas, because, 
although the steam and air do ‘‘ mix” within them, this 
mixing is a mere incidental to the process of making the 
blast. If my view is incorrect, then the chimney of a 
locomotive might, with almost equal propriety, be known 
as a ‘‘ combining tube.’ 

Yours faithfully, 
W. A. GRANGER. 
102, Brooke-road, London, N., December 26, 1893. 





To tur Eprror or ENGINEERING. 

Sir,—The information contributed by your correspon- 
dents, Messrs. Meldrum, would have been more valu- 
able had it been disinterested. Sir William Siemens used 
forced draught under firebars with closed grates twenty- 
one yee ago, and, after most careful investigation, de- 
cided in favour of the annular nozzle. There is no valid 
patent in steam jet applications of this kind, so that this 
information may be useful to those who care for a ready 
means of producing forced pressure under grates; all the 
same, the efficiency of steam jets will not bear compari- 
son with a well-designed fan, especially one worked with 
a high-speed engine. lor using dust or common fuel all 
that is required is a closed grate and a good fan such as 
the Sturtevant or Root’s blower; this 1s worth all the 
different steam jets ever designed, and anyone can apply 
it without payment of fancy prices. 


December 23, 1893. Cactus. 








THE DISTRIBUTION OF POWER FROM 
NIAGARA. 
To THE Eprror or ENGINEERING. 

Sir,—With reference to your report of the proceedings 
of the Institution of Electrical Engineers, will youallow me 
to explain that, in referring to the parallel working of my 
alternators, the experiments to which Professor lorbes 
alluded consisted in placing between two 2000-volt alter- 
nators a resistance that, with about one-third of the out-. 
put of one machine, was capable of absorbing nearly half 
its volts? Even under these circumstances the machines 
did not actually break out of step. 

Considering the bearing of this test on the problem of 
working a distant synchronous motor, it will be seen that 
the resistance interposed between the two machines was 
considerably more than would have absorbed the whole of 
the output of the generator at full load, leaving nothing 
for the motor. 

These experiments afforded a very strong proof of the 
very powerful synchronising effort exerted by these 
machines, and it was with the greatest astonishment that 
I heard them cited by Professor Forbes as showing the 


contrary. Yours truly, 
W. M. Monpey. 





THE INDETERMINATE CASES IN 
GRAPHIC STATICS. 
To THE Eprror or ENGINEERING. 
Sin,—In your issue of December 8 (page 690) your 





reviewer refers toa class of framed structures, in which, 





at certain steps in the process of drawing a stress dia- 
‘am, you are doe ce by three unknown quantities, 
do not know if the fol one. graphical method of 
solving these has ever been published. 
Take for illustration the same truss—as shown in the 
annexed figure. Proceed as far as sible in the usual 
way, t.c., draw PA,NA; AB,QB; BO,NC hen 


draw Cd of indefinite length; also Re and 8 f. Now 
take any assumed value for one of the unknown stresses, 
say R E!: draw E! F!, E! D!, and F! DL. 
Eu D4, and Fu D4, 


Take again 


R E!, and draw E!! Fi, Then the 





Fig.2 








line joining the two points D! and D" thus found will 
intersect the line Cd in the true point D, and we can 
then proceed to complete the diagram. 

In this particular case it is obvious that we might at 
once draw D! D parallel to e R, but in other cases it is 
necessary to take two assumed values as above described. 

I am, Sir, your obedient ebay 


December 14, 1893. 

Our impression is, though we are not certain, that the 
neat deyice set forth by our correspondent has been 
previously given by Professor Henrici in his lectures on 
graphic statics, though whether it has been previously 
published or not we do not know.—Eb. E.] 





A CATENARY PROBLEM. 
To THE Eprror or ENGINEERING. 

Srr,—I shall be much obliged if one of your readers will 
kindly assist me in the solution of the following problem : 

Suppose a steel wire rope of a given length, say 450 ft., 
a given area, say 1 square inch, making a given angle 
with the horizontal, say 30 deg., subjected to a known 
tension, say 16 tons (80 tons being the supposed ultimate 
strength per square inch), by a sus ve weight W. 

To find the sag of the wire and the extra tension caused 
by its own weight. 

Yours faithfully, 
H. G.8. 

December 4, 1893. 

[Our correspondent’s problem amounts to this: Given 
the points A, B, and C, to draw a catenary through the 
points A and C, such that the vertical component of the 


ae 
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Fig. 2. 





















1393. 


tension in the catenary at A is equal to W where W= 
8 tons, and to find out the maximum tension in the cate- 
nary and its departure from the line AC. The load on 
the catenary is 34 lb. per foot run. 





Referring to the annexed diagram. Let O be the vertex 
of the curve; O P=axis of y, P R=axis of X. 

Then the equation to the catenary is: 

y=a cosh S 
a 

where a and 2, are unknown and have to be determined 
so that the curve passes through the points A and C, and 
the tension at A is such that its vertical component is 
8 tons at A, i.e., from the equations : 


a sinh “! = 8 x 2240 
a 3.333 
and 
n (cosh m4 +AB_ ooh 2) ~BC. 
a a 


These equations do not admit of direct solution, but by 
Newton’s method of approximation the following results 
are readily obtained : lai 

a = 9708 fb. 


"1 = 52915 
a 

sinh .”! = .55420 
a 

cosh “! = 1.14330 
a 
T2 — 56930 


a 
sinh 72 = .60054 
a 


cosh “2 = 1,16649 
a 


Maximum tension on the rope is at C, and is equal to 
16.85 tons. . 

The sag could be determined by plotting down a 
number of points on the curve from its equation, or it 
may be directly calculated by determining the equation 
to the line A C in the form « cos at+y sin a-p=o0, and 
substituting for x and y the values, u, where §, “ are co- 
ordinates of the catenary. If the curve is assumed to be 
a parabola, it is easy to see that at the mid point of A C 
the perpendicular distance ex this line and the rope 


is approximately 2.025 ft.—Ep. HE. 








ECONOMICAL SPEED OF STEAMSHIPS. 
To THE Eprror OF ENGINEERING. F 

Sm,—I —_ agree with all that M. R. de Villamil 
says in his letter of November 24, published in your last 
issue. The assumption that the indicated horse-power of 
a vessel varies as the cube of her speed may be described 
as somewhat old-fashioned, and is certainly incorrect. 

Mr. Millar, however, in the article which called forth 
my letter, asked his readers to ‘‘let the power be considered 
as varying witb the cube of the speed for simplicity,” 
and I allowed this assumption to pass uncorrected in his 
equations in order to show the effect of the more serious 
error of — involved in the statement that the work 
done will vary as the product of power exerted and space 
traversed. 

I shall therefore not attempt the impossible task of 
giving M. R. de Villamil any good —— of shi 
whose power varies as the cube of their speed, and would 
certainly never dream of giving him examples that had 
“"; “nonsense” about them. 

artick, December 25, 1893. B. Se. 





LOW v. HIGH PRESSURE GASHOLDERS. 
To THE Epitor oF ENGINEERING. 

Sir,—I do a lot of travelling by rail, and when I look at 
the gas-lighting of the carriages on our railways, and con- 
sider where it is stored, in the small cylinders under the 
carriages, sometimes under a pressure of 150 lb. to the 
square inch, I wonder when some of our enlightened gas 
engineers will turn their immediate attention to the 
importance of applying this principle (of gas under pres- 
sure) for our city and town supplies, and abolishing for 
ever those large, ugly, and dangerous low: pressure holders 
which have been, and are being, erected at the present 


day. 

4 feel certain in my own mind that whereas, as 
under the present system, it costs 20,000/. to make a 
gas tank and erect a holder for a storage capacity of 
1,800,000 ft. of gas, the same amount of storage could be 
provided under pressure in one-tenth the area of land 
and at one-tenth of the cost of plant; and, further, as a 
question of safety, and also appearance, everything is in 
favour of gas being stored under pressure, and all that is 
required is that some of our engineers will take the matter 
up, so that he may thus inaugurate an improvement 
which will bring about a new state of things and a great 
national benefit. 


December 13, 1893. 


Yours respectfully, 
A GASHOLDER BUILDER, 





LicuTHovsts In Bass’ Straits,-—It has been suggested 
that a conference should be held at Hobart early next 
aed in order to settle difficulties which have arisen 

tween the Governments of New South Wales, Victoria, 
and Tasmania respecting the maintenance of lighthouses 
in Bass’ Straits. There is every probability that the 
suggestion will be acted upon; and to make the con- 
ference more important it is proposed to refer to it also 
the vexed question of what constitutes coastal trade in 
connection with the issue of certificates to colonial masters 
of vessels. 
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MISCELLANEA. 

SPEAKING recently at the Engineers’ Club at Phila- 
delphia, Mr. James Christie stated that in closing very 
long rivets, such as Zin. or 1 in. rivets, 5 in. or 6 in. 
long, he had found it best to use a plain bar and form 
a head at both ends at the same time. 


Messrs. Scott Brothers, of the West Mount Works, 
Halifax, are taking up the manufacture of a new type of 
gis engine. -We learn, also, that the Keighley Engineering 
Company, of Keighley, Yorkshire, are about to undertake 
the manufacture of gas engines, and are extending their 
premises at Waddington-street for that purpose. 


The Imperial Court of Appeal at Leipsic has just decided 
in an action brought by the Hagen Accumulator Company 
against certain manufacturers of secondary batteries in 
Germany, that the employment of lead in the state of 
super-oxide, oxide, or insoluble salts as a filling material 
for accumulator plates comes under Faure’s patent. 


It is proposed to erect a cantilever bridge over the 
Hudson River at New York. Mr. T. C. Clarke is the 
engineer to the scheme. The main span is to be o 
2000 ft., and there will be two flanking spans of 900 ft. 
each. A clear headway’of 150 ft. will be given above the 
water level. The cost of the structure is estimated at 
8,000, 0007. 


The new hauling-up slip for repairs to vessels and 
machinery which Messrs. Tickuenl and Gordon have 
laid down alongside of their shipbuilding and engineering 
works situated to the east of Newark Castle, Port Glasgow, 
was occupied on December 26 for the first time by the tug 
steamer Flying Wizard, one of the Clyde Shipping Com- 
pany’s fleet of steamers. The vessel was placed on the 
carriage in the forenoon, and in a short time was hauled 
up to the head of the slip. 


As an indication of the probable effect cf the opening 
of the Manchester Ship Canal on the engineering trade 
of the district, we may mention that the well-known firm 
of Galloways, Limited, engineers and _boilermakers, 
Manchester, have arranged to receive on the day cf the 
opening of the canal, namely, January 1, a cargo of 
500 tons of steel plates. bars, angles, &c., by a specially 
chartered steamer, the Beryl, from Glasgow. There is no 
reason to doubt that the canal will be equally convenient 
and economical for outward deliveries of finished engine 
and boiler work. 


Mr. T. Parker having resigned the position of loco- 
motive, carriage, and wagon superintendent of the Man- 
chester, Sheffield, and Tincodachine Railway, the loco- 
motive and carriage departments have been made sepa- 
rate, and Mr. Harry Pollitt, formerly works manager at 
the company’s works at Gorton, has been appointed loco- 
motive engineer, Mr. Parker, jun., being made carriage 
and wagon superintendent. Sir Edward Watkin appears 
to have been unfortunate lately in losing bis locomotive 
superintendents, Mr. Hanbury having also resigned from 
the Metropolitan Railway. 


Weare informed that Messrs. Robey and Co., engineers, 
of the Globe Works, Lincoln, have converted their busi- 
ness into a limited liability company, with an autho- 
rised share capital of 300,000/. in preference and ordinary 
shares, 272,710/. of which are taken by the partners and 
holders of capital in the old firm, no issue of any of the 
company’s share capital having been offered to the public. 
In addition to the above capital of 300,000/., there will be 
an issue of 125,000/. four-and-a-quarter per cent. deben- 
tures, making a total capital of 425,000/. This change 
has been made in consequence of the deaths of partners, 
and to facilitate family arrangements, leaving the present 
management of the business unaltered. 


The last issue of Le Yacht gives a full description of the 
racing two-rater, Vendenesse, which has been constructed 
on quite a novel principle, the frames and beams being of 
steel, and the plating and decks of aluminium. She has 
been built at St. Denis for Count J. de Chabannes La 
Palice, from designs by M. Victor Gilloux, and is almost 
identical in model with the Encore, ten-rater, built by Fife, 
of Fairlie, in 1890. Owing to the experimental nature of 
the undertaking the cost has been abnormal, but all diffi- 
culties have been successfully overcome. In the principal 
dimensions the displacement is given at 15 tons, and of 
this amount 11 tons is accounted for as lead ballast, the 
saving in weight through using aluminium being, there- 
fore, something remarkable. Illustrations and experi- 
ments in respect to stability are given, and it is claimed 
that the results are highly satisfactory. The Vendenesse 
is now at Havre, and her owner intends to test her sea- 

oing abilities by sending her, vida Gibraltar, to the 

‘annes and Nice Regattas. 


In a report by the Imperial Sanitary Commission of 
Berlin appointed to inquire into the water supply to 
towns from rivers and streams, after the recent epidemic 
in Hamburg, it is recommended that all streams from 
which a water supply is taken should be free from sewage 
pollution, and that no barges should be allowed to anchor 
near the intakes. Sand filtration does not perfectly free 
the water from microbes, and hence the rate of filtration 
should not be forced, and the velocity of the water 
through the filter should not exceed 10 centimetres (4 in.) 
per hour. The thickness of sand in the filters should 
never be less than 30 centimetres (12 in.). After cleaning 
a filter, the first water passed through after the operation 
should be run to waste, as it will contain a considerable 
number of germs. The efficiency of the filtration should 
be tested daily by the bacteriological method. If the 
above points are carefully attended to, it is asserted that 
there is very little danger of cholera microbes passing the 

ters. 


At the last meeting of the Junior Engineering Society, 


f | Professor Robert H. Richards described a form of stad 


held at the Westminster Palace Hotel, Mr. Percy 


Waldram in the chair, a paper was read by Mr. S. 
Cutler, jun., on ‘‘Coal Gas Manufacture, and Recent 
Improvements of the Plant Employed Therein.” Com- 
mencing by showing how cai the demand for 
had increased since its introduction, the author proce 
to briefly describe the usual processes of gas manufacture, 
passing on to a detailed account of the recent improve- 
ments which had been adopted.” The inclined system of 
retorts, to obtain automatic charging and drawing ; the 
latest forms of condensers and purifiers ; compressed air, 
hydraulic, and rope-power machinery for drawing hori- 
zontal retorts ; water-seal valves; water gas plant ; and 
other features being dealt with. Of gasholders, that at 
Kensal Green, of 8 million cubic feet capacity, and 
another of 300 ft. diameter, semi-columnless, at East 
Greenwich, were described. In conclusion, the cost of 
manufacture, by-products, the future of gas considered 
in respect to electricity, and gas employed as a heating 
agent were touched upon. A discussion followed the 
reading of the paper. 


At a meeting of the Boston Society of Civil Engineers, 
ia 
telescope, in which one-half of the object glass is covered 
with a prism ground at an acute angle. On looking 
through the telescope, two images ®f any given object are 
seen side by side. Using a stadia rod with two targets, 
two of the four images of these targets seen in the tele- 
scope may be made to coincide by moving the targets 
closer together or farther apart, as the case may be, and 
when this is accomplished the distance between the 
observer and the stadia rod is a definite muitiple of that 
between the targets, and depends only on the angle 
to which the prism is ground. An advantage of 
the instrument is the fact that iv can be used without 
a stand, and repeated experiments have shown an 
accuracy of from 1 part in 1000 parts to 1 in 3000, some 
of the sights being over a mile long. For such long 
sights the stadia rod is replaced by a 100-ft. steel tape, 
fitted with two light cardbvard targets sliding in it. ‘The 
tape was set square to the line of vision by means of an 
optical square. It will be seen that the accuracy of the 
new instrument apparently exceeds that of careful 
chaining. 


The fifth ordinary meeting of the Liverpool Engineering 
Society was held at the Royal Institution on Wednesday 
evening, December 20, Mr. H. Percy Boulnois, M. Inst. 
C.E., president, in the chair, when a paper entitled “‘ A 
Tour in South Africa, with Reference to Engineering 
Work, Past and Present,” was read by Mr. G. L. Burton, 
Assoc. M. Inst. C.E. After a brief outline of the history, 
and a short reference to the towns, harbours, and rivers, 
the author devoted his remarks to the railways, the 
diamond fields, and the goldfields. The first Act for 
railways, it seems, was passed in 1857, and the first 
line opened in 1863. The original gauge of the lines, 
as built by private enterprise, was 4 ft. 84 in. After 
the purchase, however, by the Government, this was 
altered, and all further extensions made to 3 ft. 6 in.—a 
fact which is now much regretted by all leading men in 
the colony. In Natal the railways have been pushed 
forward with greater difticulty, owing to the fact of its 
being a Crown colony, and, therefore, not master of its 
own destinies. Touching the goldfields the author 
referred to the system of recovering the gold, but more 
particularly to the cyanide process for treating the 
tailings after leaving the stamp batteries, which showed 
that, while the average of gold obtained from the 
batteries was 50 to 60 per cent. of that contained in the 
ore, the cyanide process added another 30 per cent. to 
this, making a total yield of about 90 per cent. of the 
gold contained in the ore. 


An interesting account of the widening of the St. 
Gothard Railroad for a second pair of rails— a work com- 
pleted in May last—has been recently published in the 
Schweizerische Bauzeitung. In the original construction 
of the line, the question of future widening was carefully 
considered, and the work laid out to facilitate this. The 
main tunnel and four of the smaller ones were made 
sufficiently large for a double track in the first instance, 
but on other parts of the line this was notso, and in these 
cases the single-line tunnels had been built to the Pressel- 
Kaufmann section, which can easily be enlarged. The 
work of double tracking was commenced in 1887, and it 
was intended to complete it by 1896, but the traffic grew 
so rapidly that it was necessary to hasten the pro- 
gress of the work. The contracts were let in short 
sections only, in order to insure the personal super- 
intendence of the work by the contractors. All plant, 
such as cars, rails, fastenings, turntables, &c., . was 
supplied free, and the explosives were also supplied 
at cost price. The most difficult portions of the work 
were undertaken by the company itself. The widening 
of the tunnels was done almost exclusively at night, during 
which the train intervals were longest and the smoke least 
troublesome. In general, two blasts were fired during the 
night, and the débris completely removed before the first 
morning train passed. In widening masonry structures, 
the rock faces of the stones were dressed off, and the new 
masonry built up abutting the old ones. Amongst the 
work thus done was a bridge pier 170 ft. high. The 
method proved perfectly satisfactory. To insure the 
safety of the traffic during the work, special signal cabins 
were fitted up, and other precautions taken. The total 
cost of the widening work was not very large, being but 
500,000/., whilst the original cost of the line was about 
9,600,000/., of which the great tunnel alone cost 2,500,000/. 

The oar ng | returns of men employed at the end of 
September by the chief locomotive builders is given in 
the Glasgow Herald as a fair indication of the state of 





trade at that date, as compared with the same date in 1892, 
but unfortunately, in formulating deductions, it must 


be taken into account that matters have been becoming 
steadily worse since the date under notice : 





1890. 1892. 1893. 
Neilson and Co. ... 2505 2307 1896 
ae Dubs and Co. wee aan pee 1960 1697 1775 
Beyer, Peacock and Co, 
imited ... ad axé “id 2159 1292 1359 
Sharp, Stewart and Co., 

Limited ... “as “a ina 1336 1507 1246 
Kitson and Co. ... aa “a 1255 1268 1079 
Vulcan Foundry Company, 

Limited ... rae nig aa 79 561 486 
R. Stephenson and Co., Limited 530 455 344 
Nasmyth, Wilson, and Co... 474 377 320 
Manning, Wardle, and Co. 493 267 293 
Hunslet Engine Company 262 240 245 

11,654 9971 9043 


The falling-off in numbers of men employed—928—would 

robably have to be doubled if statistics were available 
for December 31 current, and the first pay-day in January, 
1894, would show a still larger falling away. If the above 
number of men employed this year—viz., 9043, be com- 
pared with the total of 11,654 men employed in 1890, a 
more approximate idea will be obtained of the present 
condition of the locomotive industry. The amount of 
work put into the public market during the last year only 
about equalled one-third of the capacity of production, 
and it will be safe to state that the total amount of orders 
booked, publicly or privately, does not exceed one-half of 
the powers of production. 





IsMAILIA AND Port Satp Rattway,—The Khedive of 
Egypt has just inaugurated this line, which belongs to 
theSuez Canal Company. The line is to be devoted solely 
to passenger traffic, 





BritisH, Frencu, AND Russian TorpEepo-Boats.— 
The following are particulars of all the first-class torpedo- 
boats, as distinct from torpedo-boat catchers and torpedo- 
boat destroyers, that have been built, ordered, or autho- 
rised by Great Britain, France, and Russia since the 
passing of the Naval Defence Act of 1882 : 


Great Britain. France. Russia. 

28-knot boats aes 2 
26-knot boats 2 3 
25-knot boats 7 1 
24-knot boats aa 10 
23-knot boats ll 53 
22-knot boats ane 4 3 
21-knot boats 20 14 
Slow boats 3 4 

11 101 25 





AWARDS TO WORKMEN ¥OR INVENTION.—The report 
has been issued as to the awards scheme by which Messrs. 
Denny grant to the workmen in their shipbuilding yard 
at Dumbarton a sum of money for suggestions for the im- 
provement in plant, &c., likely to facilitate or cheapen 
production. During the year 57 new claims have been 
considered, and of this number 38 have been successful, 
15 rejected, and 4 postponed. The total sum expended 
during the year was 144/.; of this sum 96/. was paid in 
ordinary awards and 48/. in premiums. The number of 
awards and the amount of money expended are not only 
much greater than those of last year, but are the third 
highest in any year since the scheme was started. Fully 
two-thirds of the total number of claims received were 
successful, as against an average of 52 per cent. for the 
fourteen years the scheme has been in operation. The 
workmen in the iron department have this year suc- 
ceeded, for the first time, in sending in more claims than 
those of any other department, while the electrical de- 
partment haz been successful above all others, consider- 
ing the number of workmen connected with the branch. 
Since the introduction of the scheme, 602 claims have 
been received, 313 being successful and 289 rejected. The 
total sum expended is 1480/., of which 10347. was paid in 
awards and 446/. paid in premiums. The sum of 908/, 
has been gained by 18 claimants. 





New British Gunsoats.—The Dockyard authorities 
at Sheerness have commenced the construction of the 
new station gunboats Alert and Torch, which are provided 
for in the Navy Estimates of the current financial years 
The Alert and Torch are to be ready for commission 
early in 1895. They are the first of a new type of gun- 
boats for foreign service, designed by Mr. W. H. White, 
Director of Naval Construction, and are to have a dis- 
placement of 960 tons. Their length will be 180 ft., with 
a breadth of 32 ft. 6 in., and a mean load draught of 
11 ft. 6 in. The upper and lower bunkers of the ship 
(which will be unarmoured) will be separated by a light 
steel watertight deck of .in. plating. The shell will be 
of 10 lb. plating, covered with teak 34 in. in thick- 
ness to a height just above the water-line. The 
stem and stern  - are to be of phosphor bronze. 
The engines of the Torch and Alert are to be made 
in the engineering department of Sheerness Dockyard, 
which has just completed the fitting of the machinery 
of the new fast gunboat Hebe. The Torch and Alert 
will be fitted with engines of the triple-expansion type, 
supplied with steam from two boilers. Working under 
forced draught their machinery is to indicate 1400 horse- 
power, with a speed of 13.25 knots, and under natural 
draught 1050 horse-power, with a speed of 12.25 knots. 
Their armament will consist entirely of quick-firing guns, 
six 25-pounders, and four 3-pounders. The Admiralty 





have sanctioned an expenditure of 25,000. upon the Torch 
and Alert during the present financial year. 
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tion was found needful. It will, however, be unnecessary 
to say that, although the machine has been pronounced 
most successful, there will doubtless be points discovered 
in continued working which may suggest improvements 
in case of a reproduction of the machine. One might be 
the policy of reproducing so large a hopper dredger, as 
there are many arguments, and of a powerful character, 
in favour of a separate dredging plant with hopper ten- 
ders. These were, however, given full consideration by 
the Board’s advisers in the light of their past experience 
before the Brancker was contracted for, and the balance 
of advantage was held to be in favour of the one vessel ; 
whether this is upheld by further experience remains 
to be seen, 





SOME PRACTICAL EXAMPLES OF 
BLASTING.* 
By Mr. Perry F. Nursgy, Past President. 
(Concluded from page 774.) 

Danger Risks.—In carrying out blasting operations it is 
of the first importance to have a reliable colleague. He 
should possess a cool head, a steady hand, and a quick 
judgment. Both in his work with lithofracteur and 
carbo-dynamite the author has been fortunate in having 
the co-operation of gentlemen possessing those desirable 
qualities. In the former instance, he had fora co-worker 
Herr Jacob Engels, the inventor of lithofracteur, and in 
the latter Mr. Walter F. Reed, the inventor of carbo- 
dynamite. To the latter the author is indebted for 
several practical suggestions as regards details of the 
operations. It is hardly. possible for those who have not 
had experience in the class of work described in this 
paper to realise the thousand and one points that present 
themselves for careful consideration during the organisa- 
tion of a blasting operation, nor the deep anxiety that 
pervades the min oem the supreme moment of its exe- 
cution arrives. The most thoughtful care and the keenest 
watchfulness have to be exercised throughout, lest at any 
moment a trifling slip should be the cause of failure, or 
worse, of dire disaster. Such being the general mental 
condition antecedently to the event, it may be imagined 
what a grateful sense of relief is experienced upon the 
attainment of a successful result. 

Nor are risks of accident absent during the actual exe- 
cution of blasting operations, either through the stupidity 
or the want of nerve on the part of workmen. For instance, 
when carrying out some torpedo experiments at Quenast 
the author had a couple of boats conveying to mid-stream 
a light rafo under which was a heavy charge of litho- 
fracteur, with the exploding gear attached. The raft 
was resting on the gunwale of each boat, and the author’s 
instructions to both crews were to lift and lower it gentl 
into the water, a work very easily performed. The raft 
was lifted gently enough, but at the author’s signal to 
lower, it was simply dropped down on the water, and the 
boats’ crews took to their oars and rowed away for their 
lives. The author at length got one man, who had a 
little more —— than the rest, to pull him quietly out 
to arrange the charge and light the fuze. Another in- 
stance occurred in the Isle of Man, where the author 
was doing some blasting in connection with the Douglas 
Harbour Works, for Sir John Coode. He had charged 
two big holes in a 16-in. ledge of rock with about 1 lb. 
of explosive each. The ledge was his platform, and he 
had a 10 ft. or 12 ft. vertical wall of rock before him, 
and 18 ft. of water behind him. The water was just up 
to the level of the ledge of rock, and having lighted his 
two fuzes he put his hands on the gunwale of the boat 
to embark, when the boatmen instantly pulled off, 
although they were well aware that they had five 
minutes in which to clear out. As a consequence, the 
author, with a heavy pair of jack boots on, slipped into 
the 18 ft. of water. As he did not release his hold of 
the boat, he was quickly got inboard, plus a gallon or 
two of sea water stowed away in the jack boots, In 
other cases the author has encountered risks, not from 
fear, but from sheer recklessness. 

The Santander Explosion.—It was not the intention of 
the author to touch upon the subject of involuntary or 
accidental explosions, for the reason that they have been 
recorded by him in —— papers. If even they had 
not been so dealt with by him, they would hardly have 
been admissible in the present communication, as they 
cannot rightly be classified under the head of practical 
examples of blasting. The unprecedented character, 
however, of the awful calamity that has recently befallen 
the busy port of Santander in Spain, and the deep 
and widespread interest manifested with respect to it, 
will, the author feels assured, justify a record of the 
lamentable occurrence on the present occasion. A re- 
ference to it here, moreover, affords the author the oppor- 
tunity of expressing the deep sympathy which every 
member of the Society, in common with himself, must 
feel for the sufferers by that terribly sudden visitation. 
And this sympathy may be appropriately extended to 
the sufferers from the diabolical outrage perpetrated in 
the Liceo Theatre, Barcelona, by the explosion of a bomb 
in the midst of the unsuspecting and wnoffending audience, 
on November 7, only four days after the Santander cata- 
strophe. Fearful havoc has been caused by accidental ex- 
plosions, which have occurred from time to time in the 
past, but none, so far as the author’s memory serves him, 

ave been so calamitous as that at Santander, when a 
dense crowd of human beings, who had been attracted by 
the unwonted sight of a burning ship in their harbour, 
were in an instant reduced to a heap of maimed and 
writhing creatures, mingled with disfigured and dismem- 
bered corpses, besides the crowds who were blown from 
the surrounding shipping into the water, while their town 





* Paper read before the Society of Engineers. 





was rapidly set ablaze a6, at least, a hundred different 
points. The harrowing details which have been given of 
the occurrence mark it as the most frightful catastrophe 
of its kind that has ever happened. The loss of life is 
estimated at over five hundred persons, and that of pro- 
perty at many thousands of pounds, perhaps approach- 
ing millions. The absolute number of those who have 
perished can never be known, whilst the wounded form a 
heavy list of over two thousand persons. 

The particulars of the disaster have been variously 
stated, for at first there was great difficulty in obtaining 
definite information, owing to the circumstances that 
many of the public functionaries ara amongst the victims, 
as well as those who had charge of the ship. As far as 
can be ascertained, however, it would appear that on 
Friday, November 3, 1893, the steamship Cabo Machi- 
chaco was discharging her cargo alongside a quay in the 
Port of Santander. That cargo consisted of 2000 tons of 
iron, 12 tons of sulphuric acid, a number of casks of 
petroleum, some casks of spirit, and 1720 cases or 43 tons 
of dynamite. We here have a heterogeneous collection 


of materials, constituting a cargo of the most dangerous | i 


character conceivable. It appears that the dynamite 
was not contraband, as at first supposed, but that the 
whole cargo was duly cleared by the Custom House 
authorities when the ship left Bilbao. At 3 p.m on the 
day mentioned a fire broke out in the coal bunkers, and 
as soon as the alarm was given, care was taken to at once 
land twenty cases of dynamite which were consigned to 
Santander, the remainder being consigned to other ports. 
As the fire could not be got under, it was determined 
to tow the Cabo Machichaco out into the Bay of Biscay, 
and let her burn out there. A tugboat was made fast to 
her for this purpose, but the effort to get her away from 
her moorings was unsuccessful. It was now an hour and 
a half since the outbreak of the fire, and although every 
effort was made to extinguish the flames, without success, 
it does not appear to have occurred to any one during 
that time, even to those who knew the nature of the 
cargo, to scuttle the vessel, and thus prevent a disaster 
which they must by degrees have known to be in- 
evitable. But nothing of the kind was attempted, 
and at 4.30, with crowds of spectators and swarms of 
busy helpers around, the fire appears to have reached 
the Sa: which then exploded. This was 
rapidly followed by a second explosion, said to be the 
ship’s boilers, and this again with equal rapidity by a 
third explosion of a terrific character, which was un- 
doubtedly the dynamite. The burning ship, with the tug 
alongside, on board of which were a number of towns- 
people, curious to see a burning ship towed out to sea, at 
once disappeared. The quay was completely wrecked, 
and the crowd of human beings which thronged it were 
blown into the air and scattered around on sea and shore, 
while flaming fragments of timber were projected over 
the town, setting more than a hundred houses on fire. 
Numerous ships and small craft in the vicinity of the 
Cabo Machichaco, together with their crews, were blown 
to pieces, whilst others were set on fire by the burnin 
fragments. The distance to which pieces of wood an 
iron were hurled is shown by the fact that a man was 
killed by a fragment at Penancestillo, about a mile from 
the harbour. <A local railway train which entered the 
station at the moment of the explosion was wrecked and 
ignited, and many of the passengers are reported to have 
perished. When darkness set in, the sky was lurid with 
the reflection of uncontrolled fires in various parts of the 
town, no attempt being made to cope with the conflagra- 
tion, but everyone abandoning the city for the fields and 
outlying villages. A night of terror was passed, during 
which hundreds were searching amongst the dead by the 
glare of the burning city for lost relatives and friends, and 
on Saturday morning Santander, which twenty-four hours 
previously had been counted among the most flourishing 
towns in Spain, resembled a city of the dead. 

Quitting these horrors, which the author would have 
passed over more lightly but for the magnitude of the dis- 


aster, let us see see what the quantity of dynamite was 


that caused this havoc. The total quantity stated to have 
been on board the ill-fated vessel was 1720 cases, of which 
20 cases were landed upon the outbreak of the fire. This 
leaves 1700 cases, which, reckoning the usual quantity of 
50 Ib. to the case, gives 85,000 lb., or 424 tons, the ton of 
explosives — 2000 lb. It appears, however, that 600 
cases, or 30,000 lb. = 15 tons, were subsequently found b: 
divers to be unexploded, and were afterwards Bececscaby 4 
loaded in barges, towed out, and discharged in deep) 
water in the Bay of Biscay. This reduces the bulk to, 
1100 cases = 55,000 lb., or 274 tons, a quantity — of 
producing appalling results. In an ordinary blasting’ 
operation, auch as some of those carried out by the author 
in Jersey, this quantity of dynamite should displace about 
200,000 tons of rock, reckoning the work done on the basis 
of the author’s experience, which is 34 tons per pound of 
explosive employed. 
It isamatter for thankfulness that the whole of the 
1700 cases were not exploded, or the results, bad as the 
were, must have been much worse. How it was that thi 
600 cases escaped explosion the author cannot understand]. 
except upon the hypothesis that the explosions prior 
that of the dynamite, so broke the ship’s back that th 
600 cases dropped away into deep water, before the explc- 
sion of the remainder took place. It is certainly may- 
vellous that these cases were not exploded, considerin 
the magnitude of the explosion and their proximity to iti. 
The author has already expressed his surprise that it di 
not occur to those in charge of the vessel to scuttle her, 
when they found they could not subdue the conflagration 
on board, seeing that they must have known the risk they 
were running. But, although they may have known a 


risk, they may not have realised or believed in it, for, wh- 
fortunately, in the early days of dynamite, and even latpr 
on, the often fatal doctrine was promulgated that that 


compound would only burn under the influence of fire, 
and that nothings would explode it except a proper deto- 
nator. Endeavours have been made in later times to 
cause people to unlearn this foolish doctrine, but it still 
lingers, and on}y a year or two since the author was pre- 
sent when this doctrine was preached and practised by 
one who should have known better, but fortunately with- 
out disastrous results. The doctrine invariably preached 
and practised by the author is that explosives are only 
comparatively safe as long as they are treated as abso- 
lutely dangerous. There is no reliance whatever to be 
placed in the theory that dynamite and many other high 
explosives can be burned without exploding. Dynamite 
will explode and has exploded when subjected to the 
necessary temperature, or to certain conditions other than 
those of explosion by a detonator. This point has been 
illustrated over and over again with fatal results, and the 
ignorance, crass stupidity, and recklessness occasionally 
shown by those who are accustomed to the daily use of 
high explosives, appears so incredible that the author 
hopes it will prove both both interesting and instructive 
if - gives two examples under the not inappropriate 
head of 
The Romance of Dynamite.—Were the writer of a 
‘shilling shocker” to introduce into his plot the instan- 
staneous death of a young newly married couple by an ex- 
plosion of dynamite in the stove of their sitting-room, the 
explosion being brought about by the bridegroom’s brother 
leaving the dynamite baking in the oven of that stove for 
three days, he (the writer) would be deemed guilty of 
going a very long way beyond the bounds of human possi- 
bility in his search after the sensational. And yet, in 
introdu¢ing such an incident, that writer would in no 
way overstep the limits of possibility, but would be 
strictly; within the truth. Such an occurrence, incredible 
as it play appear, took place in the village of Soothay, 
Silverdale, North Staffordshire, about a month since. At 
half-pgst five in the afternoon of Monday, November 6, 
Charles Poulton and his wife, to whom he had only been 
marri¢d a few days, were sitting in their cottage together 
with jan elder brother of Poulton’s, who also resided 
there. Without the slightest warninga terrible explosion 
took place, which nearly wrecked the house, literally blew 
the young wife to pieces, fatally injured the husband so 
that he died a few hours afterwards, and seriously injured 
the brother. Upon being — as to the cause of 
the explosion, the elder Poulton stated that on the 
previous Saturday he had placed a charge of blasting 
gelatine in the oven to thaw, and had forgotten all about 
it until the explosion took place. Truly truth is stranger 
than fiction, and this adage has often been present to the 
author’s mind in connection with dynamite accidents. 
The annual reports of her Majesty’s Inspectors of Ex- 
rst which the author consults from time to time, 
ift the veil from dynamite ‘‘ accidents,” so called, and 
reveal instances of recklessness and suicidal ignorance 
which appear incredible, and would not be believed were 
théy not officially authenticated. Not the less do acci- 
dents arise from sheer stupidity, which still goes blunder- 
injg on in spite of the many warnings it receives. The 
most fruitful source of accidents with dynamite is the 
thawing of the cartridges, which solidify and become 
inert at a comparatively high temperature, namely, about 
4(¢-deg. Fahr. To thaw the cartridges, tin warming pans 
are, or should be, provided, and if used with ordinary 
care they form a safe and efficient means of carrying out 
this operation. They are constructed on the principle of 
the glue-pot, the cartridges being placed in the remov- 
able portion and covered up, the bottom part being filled 
with warm water. So reasonably safe is the use of this 
contrivance, that the author can only recall one instance 
of an accident occurring in its use. On the other hand, a 
yery large number of persons have been killed, and a still 
Jarger number seriously injured, and much _ property 
estroyed, through the improper thawing of dynamite. 
aking into consideration the fact that users of dynamite 
must all be more or less aware of the danger of carelessly 
treating it, and they are all aware of its enormous power, 
ithe history of the steps taken for courting accident—the 
jauthor might almost say, the precautions taken to insure 
| accident—reads almost like a romance. Hence the head- 
ing of this section of the author’s paper. 
he ingenuity exercised in devising means for thawing 
dynamite in the most unsafe way possible, is certainly 
very remarkable. The favourite methods of effecting this 
object have generally been frying, boiling, toasting, and 
baking the cartridges, as in the case already referred to, 
and these processes are sometimes carried out in vessels of 
the most fantastic character. It, however, remained for 
human ingenuity —grossly misdirected—to devise yet 
another method besides those just enumerated, of render- 
ing an explosion inevitable. This method consisted in 
steaming the cartridges over hot water in the same way 
that potatoes are steamed. The case which is recorded 
in the report of H.M. Inspectors of Explosives for 1890, 
is so unique that the author cannot refrain from sum- 
marising it upon the present occasion. The explosion 
occurred at the Colwill Quarry, near Egg Buckland, 
Devonshire. The method adopted by the renter, Edward 
Gullett, was to take an old 28-lb. paint drum, half fill it 
with water, and stand it on a sledge-hammer head which 
rested on the smithy fire. Over the top of the paint drum 
was tied a piece of canvas sacking, and on this the cart- 
ridges were steamed. ‘‘You see,” said Gullett, when 
giving his evidence at the inquest, “the nitro-glycerine 
will leak through the bag if overheated,” thereby 
implying that it was an excellent arrangement for 
getting rid of any exuded nitro-glycerine. And 
this was the method he and his men had adopted 
for thawing frozen cartridges ever since he had used 
dynamite. At last the inevitable explosion came, 
and killed two of Gullett’s workmen. The only variation 
in the process appears to have been that devised by one of 
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the deceased men, who, before he died, stated that he had 
sometimes thawed cartridges in an old straw hat, which 
he suspended in the top of the pot in place of the 
sacking. According to this unfortunate sufferer, he was 
heating the water when it—i.e¢., the water, exploded, and 
he attributed the explosion to the fact that the 
‘‘nourishment” had got into the water from previous 
cartridges. Nothing here is wanting to point conclu- 
sively to the cause of the explosion. It was a simple case 
of abstraction of nitro-glycerine as carefully arranged 
for as it could have been in a chemical laboratory, with 
the exception of the excess of heat applied. The nitro- 
glycerine would, by the action of the steam, exude from 
the cartridges, and would filter through the canvas or the 
straw hat into the pot. Here, with its specific gravity of 
1.6, it would accumulate at the bottom of the water, 
which latter would act as an effective tamping to the 
charge. The pot being placed over the smith’s fire, the 
nitro-glycerine would speedily reach its exploding tem- 
perature, and the whole apparatus would form a water 
shell precisely on the same principle as that which Sir 
Frederick Abel some years ago advocated for artillery 
purposes. The shell was filled with water, in which was 
a small charge of gun-cotton, and the explosion was 
effected kd a primer and fuze. The author saw some of 
these shells tried with good effect in the artillery experi- 
ments at Okehampton in 1875. 

A great deal of misapprehension and misplaced con- 
fidence has teen caused by the fact that small quan- 
tities of unconfined nitro-glycerine, and explosives con- 
taining it as their chief constituent, will sometimes burn 
Eyed away when ignited by direct contact with aflame. 

t has, therefore, been thought that if this was the case, 
no ill effects could arise from simply heating it. This 
idea, as the author has already observed, is a terribly 
mistaken one. If a cartridge of dynamite or its congeners 
is lighted or placed in a fire, it may burn harmlessly 
away. But if asimilar cartridge is placed on the hob of a 
stove or an oven, and gradually heated up to its exploding 
point, which is from 350 deg. to 400 deg. Fahr., a violent 
explosion will almost inevitably result, and before that 
point is reached the explosive will become extremely 
sensitive to the slightest shock. Nobel states that when 
dynamite is hea to 440 deg. Fahr., it is liable to ex- 
plode. But Nobel is the apostle of dynamite, and is liable 
to look a little too favourably upon its faults. Colonel 
Cundill, one of Her Majesty’s Inspectors of Explosives, 
gives 360 deg. Fahr. as its exploding point, and Eissler, 
in his work on explosives, states that when dynamite is 
heated to 350 deg. Fahr. a dime falling upon it will ex- 
plode it. 

-It is only fair to point out that the causes of some of 
these wretched occurrences are to be sought for beyond 
the poor miners or quarrymen. It sometimes happens 
either that the agent for the explosive fails to impress 
upon a purchaser its dangerous nature under certain con- 
ditions, and to supply him with a proper thawing appa- 
ratus, or that the purchaser, from parsimonious motives, 
fails to provide his men with one. Again, it has occurred 
that a manager, although he has provided the men with 
warmers, fails to see that they are used by the men in 
place of their own reckless methods. It is well, then, 
that the Home Office authorities should look keenly 
beyond the unlucky ignorant labourer to some responsible 
person, a verdict for manslaughter against whom might 
act as a salutary warning to those who care little beyond 
selling explosives and pocketing the profits, or conducting 
their business on the most parsimonious principles. Such 
reprehensible conduct as the author has indicated, and 
which has actually occurred, can only pass without censure 
when it passes without observation. 

In conclusion, the author would observe that, although 
he has travelled somewhat outside the scope of the title 
of his paper, he trusts that the wide public interest which 
attaches to the subject of the latter portion of it will 
justify him in his departure from the programme laid 
down in his opening remarks. To all either the use or 
the misuse of explosive compounds must form a matter of 
interest, While their accidental explosion is to be deeply 
deplored, and their employment by misguided fanatics in 
the execution of diabolical outrages against society as 
deeply deprecated, it must not be forgotten that, used for 
the legitimate industrial purposes for which they are 
intended, they rise to the dignity of an important factor 
in the material progress of nations, 





THE WORKING OF MILD STEEL. 


The Dangerous Working Heat of Mild Steel, and the Effect 
of Annealing and Air Cooling.* 


By JostpH NoppeEr. 


THE more general use of Siemens-Martin steel for 
boiler purposes is, perhaps, limited by fifteen years. In 
its early days it was looked upon with considerable mis- 
givings, which even to-day exist in the minds of not a few 
boilermakers and engineers, and the references to the 
“iron plates of years ago,” and the fitful questioning 
about ‘high tensiles” and ‘‘low tensiles”—the ques- 
tioner meaning by the first 30 tons tensile, and by the 
latter 26 tons tensile—all go to show that the knowledge 
of the failures of Siemens steel are matters of wider 
acquaintance than the causes of such failures, the steel 
and the steelmaker frequently receiving the blame that 
should be given to other people. 

The most reliable and satisfactory results from Siemens- 
Martin mild steel are obtained from material of 26 to 30 
tons tensile, and not less than 20 per cent. elongation in 
8 in., the distinction between high and low tensiles within 





* Paper read before the North-East Coast Institution 
of Engineers and Shipbuilders, 








TABLE I.—ExrermMents with SigMENS STEEL AT 



































Messrs. JOHN Brown AND Co.’s, Limitep, 1892-3. 





























. | Original Section, Breaking At Point of +e 
8 of Test Piece. | Strain. Fracture. bad = Elongati on. 
| eee 2 MEN so - 
s 8 | se Treatment. 
r < Size. | Area. ee Si A 23 | In | Per 
he s I ae |Tons. Isq. 10. ane 3< | 8 In. | Cent. 
—- Se, SR | SS | ance | eee — —_—-— eC SS 
1 A 5 j1.52 x .65) .988 | 27.00 | 27.3 1.08 x .42) .453 54 ~ 29 | As received from mill. 
2 B 5 |L52 x .64| .972 | 26.00 | 26.7 1.05 x .41) .430 65 ” 30 Heated to redness (say 1550 deg.). 
| | Annealed in ashes. 
3 C 5 {1.52 x .66) 1.003 | 37.00 | 37.1 |1.20 x .51) .612 38 i: 14 | Heated to redness (say 1550 deg.). 
| | Quenched. Heated 
4 D 5 {U.52 x .62] .842 31.00 | 32.9 |1.18 x .45| .531 43 a 8 | Heated with heaters (about 5 min.), in 
| i | and hammered (not annealed). breeze 
5 E 5 {1.52 x .64) .972 | 27.00 | 27.7 |1.08 x .41] .442 | 54 » | 283 | Hammered cold on anvil (say 75 fire. 
blows) (not annealed). 
6 | F 5 {1.52 x .37| .£62/16.c0| 28.4 |1.12 x -* Ma) ee! . 18 Partially heated in fire (half length) 
and ha ed (not . 
7 G 5 |1.52 x .37| .562 | 16.50 | 29.3 |1.12 x 23) 257 54 ” 27 | Heated and worked as in process of 
a5) flanging. \ Heated 
8 | H 5 {1.52 x .37) .562 | 16.00} 28.4 [1.10 x .25| .275 | 51 ‘+ 29 | Heated and worked as in process of > in blast 
| | | flanging, afterwards heated and| coke fire. 
> | | | | stood in sheltered place to cool. 
9 I 6 {1.52 x .64| .972 | 25.50 | 26.2 |1.05 x .42) .441 54 » | 82 | Leftinannealing furnace 4 hours, heat of furnace 
| | 1500 dez. (taken by Siemens’ galvanometer). 
10 J 6 {1.52 x .64) .972 | 26.50 | 27.2 |1.13 x .42) .474 | 51 ” 26 | As received from mill. 
ll K 6 {152 x .64| .972 | 25.50 | 26.2 |1.05 x .42) .441 54 “a 29 | Heated to white heat in breeze fire. Stood up 
ate! | | in sheltered place to cool. 
12 L 6 1.52 x .64| .972 | 26.25 | 27.0 |1.06 x .42) .445 | 54 » | 30 | Annealed and cooled off four times in sheltered 
| | | lace. 
13 M 6 [1.52 x .68| .988 | 28.50 | 28.8 [1.21 x .47 .568 42 oso 1 & i Heated and quenched. Heated to, say, 1150 deg. 
14 | N 6 {1.52 x .64] .972/ 34.25 | 35.2 |1.98 x 51.652 | 32 | ,, | 14 | bi on . Se sa 
15 O 6 {1.53 x .63) .957 | 30.00 | 31.3 |1.22 x .48 .585 88 | os 13 Heated with heaters 10 min., 70 Taken to 
| blows from hammer. rove result 
16 P 6 |1.52 x .62| .942 30.50 | 32.3 |1.22 x .46 .561 | 40 » 10 | Heated with heaters 5 min., 60 Pe on Be 
| | blows from hammer. " bs 
17 Q 6 | .788 dia. | .500 13.00} 26.0 | .56 dia. 246 | 50 »” 24 | Jumped up and worked to 1 in. square out of 
| breeze fire. (Annealed.) 
18 R 6 {1.52 x .63| .957 | 32.00 | 33.4 (1.28 x .45) .957 42 ” 9 | Heated with heaters 4 min., 70 blows from 
| | | hammer. 
19 | $6 {1.52 x .62) .942 26.50] 28.1 |1.08 x .41 .942 | 52 » | 28 | Heated with heaters 4 min., 70 blows from 
=| | l \ hammer. Afterwards annealed. 
Chemical Analysis. 
Mark. Carbon. Silicon. Sulphur. Phosphorus. Mang 
A5 19 02 -06 -055 55 
D5 -20 .02 .03 -056 52 
G5 .20 .02 .06 -055 54 
16 20 .03 -08 -05 -63 
J6 .20 .03 .08 -05 -A6 
K6 .19 .03 .08 .049 65 





TABLE II.—ExXPerIMENTS WITH SIEMENS STREL AT 























ANNEALING AND AIR COOLING. 





Messrs. JOHN Brown AND Co.’s, Lruitrep, 1852-3. 
, 











eae aes . P | | 
. | Original Section | Breaking At Point of =. : 
| % | of Tess Piece. | Strain. Fracture. “8 Elongation. | 
| ow S 
2 s | i cara] = & 3 econ eae eal Treatment. 
a | S 
2 | | | Tons 33 
8 = | Size. = In | per | Size. |Area.| 62 | ia Per | 
be 3 Tovs./gq In. | Za | 8in. Cent. | 
20 | AZ |1.53 x .64) .979 | 27.00| £7.5 |1.08 x .43 .464 52 om 33 | Heated to 1100 deg in annealing furnace. Cooled 
| in exposed place in open air. Temperature 
| | | | 45 deg. ‘ 
21 B7 {1.53 x .65 .994 | 28.0)/| 28.1 [1.10 x .43) .473 52 ‘ 29 Heated to 1500 deg. in annealing furnace. Cooled 
| | | } in exposed place in open air. Temperature 
} | 45 deg. 
22 C7 |1.53 x .64 .979 | 26.75 | 27.3 |1.07 x .88 .406 58 a 82 | Heated to 1500 deg. in annealing furnace. Cooled 
| | | in open shop. ’ 
23 | D7 /|1.63 x .65 .994 | 26.50! 26.6 {1.09 x .40) .486 | 56 | ,, 83 | Heated to 1100 deg. in annealing furnace. Cooled 
| | | | in open shop. 
24 | E7 /1.53 x .64 .979 | 26.50] 27.0 |1.07 x .89 .417 | 57 | 4, 33 | Heated to 1500 deg. in annealing furnace. Cooled 
} | | | | off in breeze ashes. 
25 F7 |1.53 x .64) .979 | 27.50 | 28.0 j1.08 x .40 .432 55 |» 27 | Heated to 1500 deg. in coke fire. Cooled by cold 
| | j | blast (10 1b. pressure) in four minutes. 
26 | G7 |1.53 x .64) .979 | 27.00 | 27.5 1.09 x .39) .425 56 | 3t As received from mill. 
27 | H7 (|1.54 x .63/ .970 | 26.00 | 26.8 1.09 x .41| ,446 53 99 23 | Heated to white heat. Cooled in open air. Tem- 
| | | | perature 41.2 deg. 
28 17 '1.54 x .63! .970 | 26.00! 26,8 |1.08 x .43) .464 52 ‘a 29 |' Heated to white heat. Cooled in open shop. 
Chemical Analysis. 
No. Mark Carton. Silicon. ey “a Phosphorus, Manganese. 
. 06 .54 


2 G7 18 5 





TABLE ITI.—Exrermentat Tests or Basic Stren, conDucTED AT Messrs. JOHN BROWN AND Co.’s, 
Limirep, 1893. 
























































. | Original Section | Breaking At Point ot | =| Elonga- 
% | of Test- Piece. Strain. Fracture. bt tion. 
a | meer == = 
S A | F 32 Treatment, 
E 5 Size | Area. | 12 | per | Size. | Area 2 ¢ | In | Per 
%| | i )Sq.tn Z| 8In. Cent. fea ni 
1 | 487A) 1.51 x .75) 1.132 | 27.50 | 24.3 1.04 x .48/ .500| 63 te 28 | As received from mill. 
2 | 487B ‘$1.51 x .74 1.117 | 31.00 | 27.7 1.12 x .48) .538 a 12 | Heated with heaters 5 min., 70 blows. 
8 | 487 bJ 1.51 x .75 1.1382 27.00 | 23.8 1.06 x .48 .509 | 62 os 30 70 blows on anvil (cold). 
4 | 487 F (1.51 x .75! 1.182 | 27.50| 24.3 1.09 x .52) 667] 57 | ,, 30 8 Pp 
5 | 487G (1.51 x .74 1.117 32.00 | 28.6 1.18 x .55) .649 47 99 13 Heated with heater 5 min., 70 blows. 
6 | 487 H {151 x .76, 1.132 | 33.25} 29.3 1.12 x .54 .605 53 - 214 90 to white heat. Cooled 12 times in wate 
7 | 4871 |1.51 x .75| 1.182 | 27.00 | 23.8 1.07 x .49 .624| 61 | ;, 32 a a “a », in open shop. 
8 | 48735 (1.51 x .75| 1.132 27.50 | 24.3 1.02 x .46, .469 | 66 1 33 | Left in annealing furnace 48 hours. 
9 | 487 K (1.51 x .75, 1.132 | 28.00 | 24.7 1.15 x .56 .644 48 39 29 As received from mill. 
10 | 487 L /1.61 x .75 1.132 | 29.00 | 25.6 1.11 x .53 .588 54 ss 28 Annealed 4 times. 
11 | 4870 (1.51 x .75 1.182 | 27.50| 24.3 1.04 x .47 .489 |] 64 » | 81 | Left in annealing furnace 4 hours. 
12 | 487 U | .798dia, | .600 | 12.25 24.5 | .47 dia. we 65 ie 28 | Jumped up to 1} in. square (turned test). 
Chemical Analysis. 
No. Mark. Carbon. Silicon. Sulphur. Phosphorus. Manganese. 
1 487 A 16 01 04 .06 36 


this limit being a fallacy. Steel of 26 tons tensile or 30 
tons tensile can be produced from the same ingot almost 
at the will of the plate roller, certainly without any 

variation of the chemical constituents of the material, and | 





Norr.—Nos. 1, 487 A; 2, 487 B; and 3, 487 D, were cut 


crossway of material, all the others being lengthwise. 


the same failures can be produced by mechanical treat- 
ment in steel plates anywhere from 24 tons tensile strain 
to the square inch to 30 tons per square inch. 

Basic and Bessemer steels are subject to the same 
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Taste VI.—Apmiratty Txsts, 1881. 
Table Showing Result of Tensile and Elongation Tests of Steel and Iron after Various Modes of Treatment. 








Number 1. | Number 


Normal Condition. Sample He 


Class of Material Tested. 


Square 

Inch in Tons. 
Square 

ch in Tons. 


Elorgation in 
r 


Tensile Strain 
Percentage of | 
8 Inches. — 

Tensile Strain 


per 
fn 


No, 246, 
Siemens or open-hearth steel ||; | | 96.56 | 


8-in. boiler plate. High; ab | 
strain J 2 | A31.16 | 22.65 


| L31.06 
| 130.65 | 
A 30.66 | 


| 


| A 80.85 | 


§ 
| 


No. 878. | | | 


| L26.72 | 28.90 
| A26.29 23.43 


| 


18 L 27.91 
19, A 26.94 
20 A 26.94 


Siemens or neve pene steel) | 3 
£-in. boiler plate. Low strain jf | 4 


Number 6, Number 


Class of Material Tested. 


Forty Times. 





| 
Sample Heated Sample He 
| 


No. 246. | | 
Siemens or open-hearth steel { re | se aha eed 2 | 
en plate. High) 197 | 431.03 | 23.43 131, A31.55 | 
108 | A30.90 | 25.78 | 182) A31.50°| 
No. 378. ie | ell 
( 109 | L 26.87 | 30.46 | 133) 1.26.60 | 
Siemens or open-hearth steel } 110 | L 26.68 | 29.68 | 134 L 26.78 | 
§-in, boiler plate. Lowetmin | 111 | A26.94 | 26.56 | 135] A 26.40 | 
112 A26.84 | 25.78 | 136) A26.43 

i 


L = Length, 


TaBLe 1V.—Admiralty Experimental Tests, 1881. 


Table giving Summary of Tests made for the purpose of finding 
the — Temperature on the Tensile Strain and Ductility of 
Steel. 
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of 
in 
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| 
| 


Description of Remarks. 
Steel 


| Number 
Temperature | 
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weaknesses, though Bessemer steel develops faults in 
working out of a fire that make it unsuitable for general 
boiler work, and its use is very limited. Basic steel, if 
made on the open-hearth system, gives very similar re- 
sults to the Siemens-Martin steel, as Table III. of experi- 
ments will show; but practical experience has not yet 
developed sufficient confidence in its use as a substitute 
for Siemens steel in external and internal flanged boiler 
work, 

An increased elongation, say to 25 per cent. in 8 in. of 
steel 30 tons tensile, would show greater ductility than 
24 tons tensile with only 20 per cent. elongation. This a 
point that is generally overlooked, a demand being made 
for a lower tensile rather than an increased elongation. 
Similarly, much is made of a “* flanging test,” but the 
only reliable test of steel is that obtained by the actual 
measurement of the force applied and represented by the 
tons tensile and the percentage of elongation. 

Bending tests—cold, hot, and quenched—are useful 
aids, the latter especially, but unless the force used for 
bending is accurately measured, the test cannot be tabu- 
lated, and is only of service in conjunction with the ten- 
sile tests. 

An elaborate series of over 500 experimental and com- 
parative tests of Siemens and Bessemer steel and B.B, and 
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27.34 | .45 28.90 
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A = Across. 
TaBLE V.—Admiralty Tests, 1881. 
A Siemens steel plate manufactured by the Bolton Iron and 


Steel Company, and cut into strips, then tested|with the fol- 
lowing results. Test pieces, 16 in. by 2 in. 


Results. 


Tons per Square 
Percentage of 


Inch. 
Elongation in 
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ee et ee | 
Sample tested cold, or in its normal state ../ | 29.10 | 25.78 
Heated in sand to 500 deg. Tin melted freely) | | 
on sample, but not lead; no perceptible | 
colour on fracture. Temperature was 
below 430 deg. This sample broke in small 
defects .. ee ee se os o« 
Heated in sand to 450 deg. Tin melted on 
the sample, no perceptible colour on frac- 
ture. Temperature below 430 deg. This | 
sample also broke in slight defect .. ee | 
Heated in sand to 450deg. Tin melted on 
the sample; broke without colour on 
fracture, or below 430 deg. .. on ed 
Heated in sand to 560 deg. Tin melted 
freely on the fracture, which by colour 
was 490 deg. ip a ie be Al 
Heated in sand to 736deg. Zinc melting: 
freely on the sample, and when broken lea 
melted on the fracture. Temperature by 
colour of fracture, 610 deg. .. oo oh 
Heated in the same way and to same tem- 
rature, lead melting on the fracture. 
Tem erature by colour of fracture, 630 deg. 
Heated in a furnace, colour just perceptible | 
in the dark. Zinc melting freely on the 
sample, and when broken, lead melted on 
the fracture. Temperature by colour of 
fracture, 630 deg. “e ae 4 ie 
Heated in a furnace to a red heat; whén 
broken all the colour was gone, but lesd | 
melted freely on the fracture. Tempera- | 
ture by colour of fracture, 610 deg... oe | 27.2 | 21.09 
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Bowling iron were made in 1881 by a very careful Admi- 
ralty surveyor, the late Mr. J. F. Barnaby, and from his 
notes Tables IV., V., and VI., showing the behaviour of 
Siemens steel under varying temperatures and continued 
exposure to flame, are extracted, and you will notice that 
atemperature of 400 deg., or what is known as “ black 
hot,” gives the worst results in tensile strain and elonga- 
tion. 

A paper read by Mr. C. E. Stromeyer, of Lloyd’s survey, 
before the Institution of Civil Engineers in 1886, dealt 
with the ‘‘ Effects of Blue Heat on Steel and Iron,” 
meaning by ‘‘ blue heat” 470 deg. to 600) deg. Fahr., at 
which heat he concludes there is the most risk in working 
iron and steel. 

Experiments conducted at Messrs. John Brown and 
Co.’s works in 1892 and 1893 would place the dangerous 
heat nearer 400 deg., as in the experinients referred to 
in 1881; and also that Siemens or ic steel hammered 
at that temperature retains all the brittleness resulting 
from that dangerous heat, even when cold, which did not 








appear in the experiments of 1881, and also that reheating 
without ‘‘ work” will restore all the ductility that pre- 
viously existed. 

By reference to Table I., and comparing No.1 and 
No. 4, the effect of “‘work” applied at 400 deg. of heat 
obtained from those innocent little things called heaters 
is easily seen ; here we have a material that as received 
from the rolling mill (No. 1, A.5) gave 27.3 tons per square 
inch with 29 per cent, elongation in 8 in., yet by heating 
with a heater for five minutes to a temperature of about 
400 deg., and then hammered, gave an increased tensile 
when cold of 32.9 tons per square inch and a decreased 
elongation of 8 per cent. in 8 in., so that the tons tensile 
were increased nearly 20 per cent., and the elongation de- 
creased 72 per cent., or to a condition not much better in 
its ductility than cast iron. 

This experiment was repeated upon another _ (ex- 
periments No. 15, O 6, and No. 16, P 6); this plate as re- 
ceived from the mill (see No. 10, J 6) gave 27.2 tons tensile 
per square inch, with an elongation of 26 per cent. in 
8 in., but after ten minutes of acquaintance with a heater, 
or a temperature of about 600 deg., and seventy blows 
from a 9-lb. hammer on an anvil, the result is a riso in 
tensile to 31.3, anda fall in elongation to 13 per cent. = 
a loss of 46 per cent. of the ductility; again, repeating 
the heat of 400 deg, in No. 16, P 6, with a heater for five 
minutes, and less work on the anvil, the result is a further 
rise in tensile to 32.3 tons, and a further decrease in elon- 
gation to 10 per cent. = a total loss of ductility of 61 per 
cent. It is beyond question that this serious deprecia- 
tion of the material arises from the heating, for experiment 
No. 5, mark E 5, after seventy-five blows from a 9-Ib, 
hammer on an anvil, gives but slightly varied results 
from its origina] condition—viz., 27.7 tons tensile per 
square inch as against 27.3, elongation 28 per cent. as 
against 29 per cent., practically no change. 

Test No. 18, R 6, compared with No. 19, S6, shows the 
healing effects of poe wg my Be this material after it has 
been hardly dealt with by heaters and hammering. These 
two pieces were subjected to identical treatment, except- 
ing that No. 19, S 6, was afterwards annealed. No. 18 . 
gives 33.4 tons per square inch tensile, against No. 19, 
28.1, with an elongation in 8 in. of only 9 per cent., as 
against 28 per cent. of the annealed test, proving conclu- 
sively the restorative power of annealing, and its neces- 
sity and importance as a final process on Siemens steel 
that has been heated and worked in any way, whether by 
the manufacturer or the boilermaker, if failures are to be 
avoided. 

The results of a long series of tests would teach that 
the heating and reheating of Siemens steel makes little 
or no difference to the structure of the material when 
cold, providing no work has been put upon it between 
400 deg. and 600 deg., and also that steel may be ham- 
mered and bent cold without detriment. 

Annealing is another of the vexed questions that 
surround steel, and the effect of air cooling has been the 
basis of much —— the causes of failed fur- 
naces, tubeplates, &c. holesale deterioration by over- 
annealing has also been charged against this material, 
and a reference to a series of tests in Tables I. and II. 
will be of service. Test No. 9, 16, was left in annealing 
furnace four hours, heat of furnace 1500 deg. (taken by 
Siemens’ galvanometer), afterwards cooled in open shop, 
the result was a decrease of tensile from 27.2 to 26.2 tons 
and an increase of elongation from 26 per cent. to 32 per 
cent. (compare No. 10, J6, with No. 9, 16); various 
modes of heating and cooling were tried on plate No. 7. 
Experiments 20 to 28, Table II., No. 26, G7, is the 
original condition of plate as received from the rolling 
mill with a tensile of 27.5 tons per square inch and an 
elongation of 34 per cent.in 8 in. No. 20, A7, heated to 
1100 deg. and cooled off on the railway side—an exposed 
place—with the temperature at 45 deg., still givesa tensile 
of 27.5 and an elongation of 33 per cent., and No. 25, F 7, 
heated to 1500 deg. in a coke fire, and then cooled offin four 
minutes by cold blast at 10 lb. pressure, gave a tensile of 
28.0 tons per square inch, and an elongation of 27 per 
cent., while the annealing, re-annealing, and cooling four 
times in succession of test No. 12, L6 (compare with 
No. 9, 16), give decrease of } ton tensile and increase of 
4 per cent, in elongation. The whole results clearly prove 
that air ;cooling, even under extreme variations of 
temperature, can make no appreciable difference to this 
class of material. 

The same cannot be said of water cooling, and a com- 
parison of tests No. 1, A 5, and No. 3, C5, show a marked 
change, and an increase of 10 tons gcd square inch 
tensile, and a decreases of 51? per cent. of elongation after 
heating to 1500 deg. and cooling in water at a tempera- 
ture of 60 deg., making the material quite unfit for service 
without again reheating. 

Different kinds of work upon tests No. 6, F'5, No. 7, 
G5, No. 8, H5, and No. 17, Q6, and a comparison with 
original conditions in No. 1, A5, and No, 10, J6, will 
teach that whatever the class of work, whether flanging 
as in Nos. 7 and 8, or the violent distortion of structure 
by ‘‘ jumping up ” the thickness of No. 17, the material, 
if annealed after working, is as good as ever. No. 6, F 5, 
was only partially heated, and in that condition worked 
equally over the whole of its length; the result agrees 
with the other experiments showing the value and neces- 
sity for annealing, for though the tensile is only increased 
1 ton per square inch, the elongation decreases 62 per 


cent. 

Table III. gives a similar series of tests and results 
from basic open-hearth steel of comparatively low tensile, 
all cut from one plate, manufactured by the Parkgate 
Iron Company, Limited. The whole of the test pieces 
were of a uniform size, 18 in. long by 2 in. wide, and, in 
the case of the Siemens steel, were scraps from actual 
plates used for the Purves ribbed furnace, and manufac- 
tured by John Brown and Company, Limited, 
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CompPiteD By W. LLOYD WISE. 


SELECTED ABSTRACTS OF RECENT PUBLISHED SPECIFICATIONS 
UNDER THE ACTS 1883—1888. 


The number of views given in the Specification Drawings is stated 
in each case; where none are mentioned, the Specification is 
not illustrated. 

Where Inventions are communicated from abroad, the Names, 
&c., of the Communicators are given in italics. 

Copies of Specifications may be obtained at the Patent Office 
Sale Branch, 38, Cursitor-street, Chancery-lane, E.C., at the 
uniform price of 8d. 

The date of the advertisement of the acceptance of a complete 
specification is, in each case, given after the abstract, unless the 
Patent has been sealed, when the date of sealing ts given. 

Any person may at any time within two months from the date of 
the advertisement of the acceptance of a complete specification, 
give notice at the Patent Office of opposition to the grant of a 
Patent on any of the grounds mentioned in the Act. 


GAS, &c., ENGINES. 


15,405. F.J. Fryer, London. Gas Engines. (4 Figs.] 
August 12, 1893.—This invention relates to the valve gear of 
gas engines, and has for its object to provide means for effecting 
the regulation of the admission of the gas and air, and to dispense 
with the governor slides used in the *‘Clerk” gas engines. The 
valve d lifts as the piston of the displacer commences its forward 
stroke, the valve e remaining closed until the end of the stroke. 
Air is thus drawn in through the inlet c5 and passage g, while gas 
is drawn in through the supply pipe c4 and orifices f1, and to- 
gether enter the displacer through the pipe B', wherein they be- 
come thoroughly mixed. When the displ ston 8 





pl 








its rearward stroke the valve d closes and the valve e opens, so 
that the explosive mixture in the displacer is forced through the 
pipe B!, passages c, c?, c3, past the valve e into the compression 
chamber, whesein explosion takes place. When the governor 
is in action beth valves are at rest, and consequently a vacuum is 
formed in both cylinders, and directly the speed decreases the 
cams are thrown into action by means of the governor, and the 
engine takes its charge, the cams beingso connected with the 
governor that they are thrown out of action simultaneously, and 
both valves remain idle when the speed of the engine increases 
beyond that for which the governor is set. (Accepted November 
15, 1893). 


23,323. J. H. Knight, Farnham, Surrey. Oil and 
Gas Engines. [9 Figs.) December 19, 1892.—This invention 
relates to oiland gas engines, and consists inmakinga firing chamber 
in place of ahot tube. In Figs. 2 and 3 the combustion chamber 
and vaporiser are one, the former being made so that it can be 








heated internally. To do this it is constructed in the form ofa 
short tube forming with the cylinder F a T-piece. A blast of 
flame J can be driven through the open ends of the vaporiser H, 
and when it is hot enough the ends are closed by clamps. Means 
are provided for cooling the water used for cooling the cylinder 
of engine. (Accepted November 15, 1893). 


RAILWAY APPLIANCES. 


7416. G.E. Church, London, and G. W. Ettenger, 
Barrow-in-Furness. Brake Apparatus for Rail- 
way Wagons. [5 Figs.) April 11, 1893.—This invention re- 
lates to brake apparatus in which the brake blocks are ap- 
plied to wheels on opposite sides of vehicles, the two oppo- 
site blocks being connected to the ends of a transverse beam 
suspended from the underframe. The transverse beam 
is constructed of ametal tube, on the ends of which are 
fitted metal caps h, the extended outer ends of these caps being 
made square for fitting into the correspondingly formed es of 
the metal brake blocks secured toit by a screw bolt passed through 
a hole in the end of the cap, before this is fitted on the tubular 
beam. On the upper and lower sides of the caps near their 
inner ends, are formed oblique lugs, through holes in which are 
passed the ends of truss rods i. These rods strengthen the tubular 


the part of the cap on which the brake shoe fits, is left a space for 
the reception of the loop of a hanger strap from which the brake 
beam is suspended, this loop being held in position by a shoulder 
on thecapat oneside, and by theside of the brake block at the other. 
The beam being thus held loose in the loops of the hangers, is free 
to revolve partially in them, as the brakes are applied and released. 





The truss of the beam is formed by the two truss rods, secured at 
the ends to the caps of the beam, and passing over a strut, which 
is made of a metal band formed into a loop round ine brake beam, 
the two halves of the band being secured together at a short dis- 
tance apart by distance pieces and bolts, over one of which the 
truss rods pass, while the end bolt serves for the attachment of 
the brake lever. (Accepted November 15, 1893). 


380. W. W. Horn, London. (V. B. M‘Donald, Coytee, 
London, Tennessee, U.S.A.) Car Coupling. [4 Figs.) 
January 7, 1893.—This invention has reference to a car coupling. 
The end of the car is provided with a drawhead having a flaring 
mouth. Within this drawhead is a block pressed forward by a 
spring, the outer end keeping the pin of the coupling in a raised 


= 











position, the pin resting upon the outer end of the block and 
being carried in guides fixed on the upper side of the drawhead. 
A lever, bifurcated at its end, engages the upper end of the coup- 
ling pin, and is fulcrumed below the platform of the car, the oppo- 
site end being provided with means for operating it by hand or 
foot. (Accepted November 15, 1893). 


17,651. C, M. Poulain, Vitre, France. Snow Plough 
for Railways and Tramways. (4 Figs.) September :9, 
1893.—This invention consists of two principal parts (Figs. 2 and 
3), the first, A, including the front, havingan angle of about 25 deg. 
with the centre line, and fixed by two hinges a@ to the transverse 
stay of the engine, so that it is capable of being raised by a rod b 
fixed to the lower part atc. The red b keeps the part A in any 
desired position, and allows the engine, when necessary, to run on 
sidings. The second part, B, which is attached to the lifeguards 
and footplate of the engine, fits closely upon the front part A. The 





sides of the part A are held at the bottom by a crossbar d and ties, 
and at the upper part by a crossbar g, h, upon which are 
fastened the fixel pares of the hinges @. The rod bd holds the ap- 
paratus steady when at work, and raises it when required. The 
parts q,q!, 7, 7', are curved back to facilitate the forcing away 
and discharge of the snow. Upon the framing is fixed the sheet 
metal t which forms the outer sides of the apparatus. At the 
upper part it is curved out to throw down the snow, which is also 
thrown out and prevented from falling back between the raile. 
(Accepted November 16, 1893). 


STEAM ENGINES AND BOILERS. 


6237. O. Carr and W. Lockwood, Sheffield. Pistons, 
&c. [8 Figs.| March 23, 1893.—This invention relates to guid- 
ing and steam-tight parts of piston blocks, &c. Two angular 
adjustable guiding rings a are used conjunctively with an inter- 





mediate ring b of flat section disposed broadwise in relation to the 
open angles of the juxtaposed guiding rings on the opposite sides, 





beam, and the ends are secured by nuts. Between the lugs and 





packing rings are placed. Any wear in the guiding rings is com- 
— by setting out the rings by inserting lining pieces 

tween their meeting ends, and securing them by bolts 
engaging with inner projecting lugs on the ends. The guiding 
rings are also made with inner projecting lugs adapted to fit against 
the body of the piston block, and provided with a screw enabling 
the rings to be properly centred in relation to the piston block, 
upon the rings being set out to p te for cir f tial 
wear by the insertion of radial lining pieces. The intermediate 
ring forms a means of separation between and an abutment for 
the adjacent edges of the guiding and the packing rings. If the 
intermediate guiding ring be distensible, it is cass with outer 
projecting lugs adapted to fit against the inner sides of the 
angular rings, so as to serve to support and distend them when 
the intermediate guiding ring is itself distended, the angular 
rings not being made with inner projecting lugs in this case. 
(Accepted November 15, 1893). 


22,428. W. H. Scott, Norwich, Norfolk. Steam 
Engines. [6 Figs.) December 7, 1892.—The object of this in- 
vention is to provide means for superheating the steam and pre- 
venting initial condensation in the steam chest. Extended passages 
are provided, into which steam of very high pressure is passed and 
is caused to superheat the motive steam and prevent condensation. 











The superheating pipes are arranged so that the fluid may freely 
drain off, for which purpose they are made in sections connected 
at their upper end to a chamber i into which the superheating 
fluid enters, the lower ends of the sections being connected to a 
similar chamber & provided with a discharge pipe /, through 
which the fluid escapes. (Accepted November 15, 1893). 


R. J. Smith, Sunderland. Cutting Off Scale 
from Sta and Plates of Boilers. [4 Figs.) January 
10, 1893.—This invention relates to means for cutting off scale 


from stays and plates of boilers. A die A, B is made in halves 








with cutters C fixed, and revolved round the stay by a worm. The 
die is forced against the plates by a wedge piece, and the revolution 
cuts = ag scale from the parts in contact. (Accepted November 
15, 1893). 


MISCELLANEOUS. 


7903. E. P. Arnold-Forster, H. Iles, G. and J. 
Leach, Burley-in-Wharfedale, Yorks. pinning 
and Twisting Wool, &c. [3 Figs.) April 19, 1893.—This 
invention relates to spinning wool and other fibrous substances, 
and consists in the fixing into the lifter rail a vertical support for 
the spindle, which prevents the ‘‘ wobbling” of the spindle. The 
vertical support consists of a metal tube D, the internal diameter 
of whichis slightly larger than the diameter of the spindle 8. This 
tube is secured into a base E of larger diameter and deeper than 





the thickness of the lifter rail C. The lifter rail C is bored out so 
that the top of the base E rests in a recess, whilst the screwed 
portion passes through the lifter rail and is secured on the under- 
side bya nut. The tube and its base thus secured tothe lifter rail 
becomes a vertical guide for the Cpe my of the spindle. The 
height of the tube above the level of the latter rail is guided by 
the height of the bobbin. On to the level of the lifter plate and 
surrounding the tube is placed a metal washer, and on to this 





and forming with it annular recesses in which self-expansive 


washer a boxwood washer is placed, between which and the bottom 
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of the bobbin is a felt washer. Vertical holes are drilled into the 
base near to the tube, and a hole is bored through the tube from 
the outside to the inside, some distance from the base up the tube, 
for the purpose of lubrication. The vertical holes hold a small 
quantity of oil for lubricating, and the hole through the tube allows 
the oil to pass from the outside of the tube to theinside, and thus 
lubricate the spindle. The oil from the base is carried upwards 
by the revolution of the spindle. (Accepted November 15, 1893). 


670. W. Weaver, London. Furnaces. [2 Figs.] 
January 12, 1893.—The object of this invention is to make refuse 
furnaces compact, and to prevent the escape of smoke and offen- 
sive gases and the passing of fine dust into the atmosphere. 
Town’s refuse is fed into the hoppers f and /1, and as required by 
the process of burning, it is discharged into the furnaces upon the 
drying hearths e, and afterwards drawn upon the firegrate c and 
c3, where clinkers are formed and withdrawn at intervals through 
the furnace doors b'. The ashpits are closed by iron doors, and 
a steam jet is attached to create a draught, and the power used 
is derived from the steam generated in boiler h and h'. The pro- 
ducts of combustion pass in the direction of arrows (Fig. 2) to the 
lower part of the condenser, and enter at n and nl; they rise 
under the lower hood g!, and then dip through the serrated edges 


























into and through water held upon the lower tray 'p, The 
Gent of water through which the smoke and products of com- 
bustion pass is regulated by lifting or lowering the hoods by 
means of the screw 8, lever t, axle u, and handwheel. The 
screw 8 allows each hood to be adjusted separately, so that q! 
dips more or less than q? or 9°. The gases pass from 1p tray to 
2p tray and then to 3p tray, and afterwards through the perfo- 
rated plate z, meeting beneath it a shower of water falling through 
the perforations in the plate. If necessary, a layer of material, 
such as coke, is spread upon the upper surface of the perforated 
plate 2 to still further purify the smoke before it passes out at 
the top of the condenser. The water used in condenser is sup- 
plied heough pipe w. The products of combustion not retained 
in the condenser pass out at the opening y and y'. (Accepted 
November 15, 1893). 


17,358. A. P. D. Leval, Meuse, France. Converting 
ma Tt, Motion into Rotary Motion. [7 Figs.) 
September 15, 1893.—This invention relates to means for convert- 
ing reciprocating rectilinear motion into continuous rotary motion. 
In a frame f a four-throw crankshaft o is supported in bearings. 
To the pins r'and p' of cranks 7 and p, connecting rods mand n 
are respectively attached, the other ends of these rods being 


aA—, 
Fig. 1. 
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joined by pins to links 2, & made double, one on each side of the 
frame f. The pins carry rollers guided in horizontal slots of the 
frame f. The links J, & are attached at their upper ends by 
pivots a, b te blocks which move in vertical slots of the 
frame f. To the frame side a treadle ¢ is held by screws pass- 
ing through a slot and carrying friction rollers, so that it can 
slide along the frame. In the treadle a slot is formed, embracing 
the block a1; a stud is fixed on the trvadle, on which a trigger 
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h is hinged, a peg h2 fixed to the trigger entering a slot i 
inclined in the lower part which is formed in the frame f. On 
the pivot 6 a bent latch is hinged, resting upon a ledge of the 
block bl, so that it can turn upwards, a spring being used to 
hold it down upon said ledge. A similar set of parts is arranged 
in connection with the second pair of cranks on the opposite side 
of the frame f. (Accepted November 15, 1893). 


23,484. H. Gibbon and W. Tyrer, Prescot, Lancs. 
Joining and Coupling Pipes. [8 Figs.) December 20, 
1892.—This invention has for its object to provide a method of 
and means for joining and coupling pipes and tubes without 
soldering them, and comprises a tubular union C which ex- 
ternally is slightly tapered from the middle, towards each end, 
and flanges D, D! for coupling the ends together. To join the 


pipes the flange is placed on the end of one of the pipes, and the 
union C pressed into the latter so as to expand its end and form 
a flaving mouth, the end of the other pipe being similarly 
treated. The two flanges are pulled together by bolts H, and 
as the flaring ends form stops for the flanges by which they can 
be pulled off, the pipes are drawn firmly against the conical 
ends of the union and a tight joint is obtained. (Accepted 
November 15, 1893). 


23,960. A, Klostermann, Cologne, German Empire. 
Cutting Iron Beams, (9 Figs.) December 28, 1892.—In 
this invention the iron beam to be cut is placed on a matrix a, 
shaped to serve as a bed, and provided with a transverse slot c, 











directly against which the upper die can be forced. This upper 
die has a projecting point, which, when forced against the beam 
g, produces a hole which the cutter, on forcing the die, further 
enlarges, cutting away a section, which falls through the trans- 
verse slot in the matrix. (Accepted November 15, 1893). 


611. E. Gaunt, W. H. Cockcroft, and S. Best, 
Stanningley, Yorks. Drawing: Off Rollers of Noble’s 
Combing Machines. [5 Figs.} January 11, 1893.—This 
invention relates to the drawing-off rollers of Noble’s combing 
machines. In addition to the ordinary pair of rollers A, Al, a 
third one L is employed of smaller diameter, and is placed as close 


to the comb circle as possible, and approximately midway between 
the ordinary rollers, arranged just to clear one roller and be as 
closely in contact with the other as the leather passing round it 
will permit, so that there is a pressure between them nearly equal 
to that between the ordinary ones. The third rolleris fluted, and 
is mounted at each end in adjustable bearings M formed in the 
brackets supporting the ordinary rollers. (Accepted November 15, 
1893). 

15,843. C. J. Lundstrom, D. H.and E. J. Burrell, 
Little Falls, Herkimer, New York, U.S.A. Centri- 
fugal Liquid Separators. (7 Figs.) August 21, 1893.—This 





invention relates to centrifugal separating machines. A hollow 
separating cone K extends diagonally through the liquid space 
of the bowl B from the bottem towards the cream outlet, and 
terminates with its small erd near the latter. The cover E is 
provided with a contracted neck e, in which the outlets for the 
cream and skim milk are arranged. Blades are formed on the 
outer surface of the cone and extend through the liquid space 
between the cone and bowl. A hub extends from the bottom, 





and is hung loosely upon the spindle, a sleeve C surround- 
ing the latter within the lower portion of the hub, a yielding 
ring d being interposed between the sleeve and the bowl. 
A step bearing extends below the lower end of the spindle, a step 
being secured in the bearing and an anti-friction ball of less 
diameter than the spindle arranged loosely in the chamber 
between the spindle and the step. (Accepted November 15, 1893). 


17,843. H. Kells, Astoria, Queens, New York, 
U.S.A. Clamps. [5 “igs.] September 22, 1893.—This invention 
relates to clamps. When the two sections have been drawn apart 
far enough to permit the bearing blocks 14 and 22 integral with 
them to engage with the outer edges of the work to be clamped, a 
latch 25 is lifted and the head 23 slid forward in the direction of a 
fixed head 15, until the latch has engaged with the undercut por- 
tion of a recess 20 nearest to the fixed head. When the latch is thus 
engaged a screw 26 is turned until a ball 27 has entered the socket 





in the fixed head, and the screw is then further turned, thus 
exerting a tension in opposite directions upon the body section 
of the clamp through the medium of the fixed head, and upon the 
inner section through the medium of the latch and sliding head. 
The outer bearing blocks 14 and 22 are thus made to bear firmly 
and securely upon the work, and when sufficient tension has been 
exerted upon the latter, the revolution of the screw is discon- 
tinued. One eection is capable of being slid into the other. (Ac- 
cepted November 8, 1893). 


UNITED STATES PATENTS AND PATENT PRAOCTIOE. 

Descriptions with illustrations of inventions patented in the 
United States of America from 1847 to the present time, and 
reports of trials of patent law cases in the United States, may be 
consulted, gratis, at the offices of ENGINBERING, 35 and 36, Bedford- 
street, Strand, 





AFRICAN TELEGRAPHY.—About 200 miles of complete 
telegraph matériel required for the great line from Cape 
Town to Cairo has been conveyed up the Beira Railway 
to Salisbury. A survey of the line from Salisbury to 
Tati has been proceeded with during the last few weeks, 
and the construction of the line will be commenced im- 
mediately the survey has been completed. 


New ZEALAND TELEGRAPH ExTENsIONs.—The expendi- 
ture out of the New Zealand Public Works fund on account 
of telegraph construction, and for the extension of the 
telephone exchange system throughout the colony, 
amounted, during the past financial year, to 29,2451. ; of 
this sum 5287/. was expended on telephone exchanges. 
Of the new lines erected during the past year for the 
extension of telegraphic communication, the most im- 

ortant are those to Toko, Awanui, Blackburn, and 

irmingham in the North Island ; and Banks Peninsula, 
Taipo, Shag Point, Five Rivers, and Stanley Brook in 
the South Island. In the estimates for the present year 
an expenditure has been provided for which is intended 
to cover liabilities of 67161., existing at the com- 
mencement of the financial year, and sundry extensions, 
including a line to Peel Forest and a telephone exchange 
at Matoura. 


FIFTY-SIXTH VOLUME. 











rx 


fr 


LIS 
























































Kapaa? at ~ General Post Ofice 
ewspaper. 


KNGINEERING 


An Sllustrated Weekly Iournal. 


EDITED BY WILLIAM H. MAW 


OFFICES FOR ADVERTISEMENTS AND PUBLICATION, 35 & 36, BEDFORD 





AND JAMES DREDGE. 


STREET, STRAND, LONDON, W.C. 








VOL. LYI.—No. 1461.] 


LONDON: FRIDAY, DECEMBER 29, 1898. 


Price...6d. 
By Post. .63d. 








HIGHEST AWARDS, CHICAGO, 1893. 


Francis and Co., Ltd., 
manufacturers of 
Portland Cement, 


As supplied to Government, Met. Board of Works, and 
Eddystone Light House. Sold under celebrated Nine 
Elms Brand. Established 1810. Medals: London, 1851; 
Philadelphia, 1876; Paris, 1878; Calcutta, 1883; 
London, 1884 ; Gold Medal, Paris, 1889 ; Chicago, 1893. 

Vauxhall, London, S.E. Telephone, 4620. 298 


Rusby Portland Cement 
COMPANY, 
MANUFACTURERS OF 

Portland Cement 

Of the Greatest Strength and Best Quality. Roman 

and Lias Cement. Blue Lias Hydraulic Lime, Ground 
and Unground. 

RUGBY, WARWICKSHIRE. 
Works: Ngw BILTON AND NEWBOLD. 


Portland Cement of the Best 
Quality, manufactured by F. C. BARRON &CO., 
9, st Mildred’s Court, Poultry, E.C. 
Cement Works, Rainham, Kent. 





9910 





»» and Falcon 





E. Belliss & Co., Ld., 4yeas™ 
London Office : ; 1 
9, Victoria Street, 3.W. Birming ham. 


SPECIALITIES :— 
ENGINES FOR ELECTRIC LIGHTING 
HIGH-CLASS MARINE ENGINES and BOILERS. 
MACHINERY for TORPEDO BOATS & LAUNCHES. 
FAN ENGINES. CIRCULATING & FEED PUMPS. 
Arg COMPRESSORS (PATENT) AND TORPEDO MACHINERY. 
See Hlustrated Advt., last week, page 41. 3844 





rompton and Co., Limited, 
ELECTRIC LIGHT ENGINEERS, 
MANSION HOUSE BUILDINGS, E.O. 6812 
See Advertisement, page 45. 


ej chnson & Phillips, Telegraph 


and ELECTRIC LIGHT ENGINEERS, 
14, Union Court, Old Broad Street, E.O. Works and 
Whart at Charlton, Kent. 
Makers of Machinery, &c., for ‘i lete equipments of 
Cable Factories and ‘Steamers. Electric Light Appa- 
ratus of all kinds. ‘‘ Brockie-Pell” Arc Lamp. 326 








team Hammers (with or 


without guides). Hand-worked or Self-acting 
TOOLS for SHIPBUILDERS & BOILER MAKERS. 
45 


DAVIS & PRIMROSE, LEITH, N.B. 
Dp»: uel | furnaces 
FORCED DRAUGHT. 


MELDRUM BROS. MANCHESTER. 








See Advertisement, last week, page 43. 9289 
(Cranes, Excavators, and 
CONCRETE MIXERS. 


J. H. WILSON & CO., Lrp., SanpHiuis, LIVERPOOL. 
London Office: 6, DELAHAY St., WESTMINSTER, S. W. 
See Advertisement, last week, page 50. 9814 


F. Kell, 


° LITHOGRAPHER, ENGRAVBR AND PRINTER, 

8, FURKNIVAL STREET, HOLBORN, E.C. 

Photo-Lithographer and Photo-Process Work. 
Plans and Bills of Quantities with great dispatch. 


FINEST QUALITY PRODUCED IN THE WORLD. 


[the Credenda 
Tube Company, Limited, 


SMETHWICK, BIRMINGHAM. 366 
W. O. STIFF, Managing Director. 











team Cranes to Lift from 

1 to 100 tons, Hand Cranes, mene Boilers, &c. 
EORGE RUSSELL & CO., 

Engineers, Cranebuilders, and Boilermakers, 
Motherwell, near Glasgow. 


‘Yarrow and Co., London, 


SHIPBUILDERS AND ENGINEERS, 
CONTRACT FOR 

—" STEAMERS having speeds up to 30 miles 
an how 

PADDLE STEAMERS with draughts of 6 in. or more. 

MACHINERY constructed for boats built abroad. 

STERNWHEEL STEAMERS have been found by 
experience to be the best type of vessel for shallow 
river navigation, and of these Messrs. Yarrow have 
constructed a large number of successful examples for 
all parts of the world. 8759 


JY ultitubular Steam Boilers. 


COCHRAN & CO., BIRKENHEAD. 
See page 4. Od 4749 


QO} Engines for Launches, 


CHTS AND BARGES. 
Send for Lists. Od 3551 
VOSPER & OO., Broap Srrert, PortsmoutH. 
See Illus. Advertisement, Dec. 1, page 19. 


Forrest & Son, Ltd., wyvensoz 
AND LONDON, 

SHIP, YACHT, LAUNCH, BOAT BUILDERS, and 
ENGINEERS. 184 


edpath & Paris, Limehouse, 
London, E. Launch M , high e, 

compound, or ‘triple-expansion. Sale Makers of Thom- 

son’s Patent Circulators, the only successful apparatus 

for securing a perfect diffusion of heat in steam — 
5 


‘illans’ Patent Central- 


VALVE ENGINES for ELECTRIO LIGHT- 
ING and other purposes. See large Advertisement 
on alternate weeks.—WILLANS & ROBINSON. 
Lmirzp, Thames Ditton, Surrey. 317 


rnest Scott & Mountain, L7?- 


Gm —— SCOTT & CO.), 
—— and Brass Founders, N&wCASTLB-ON-TYNB. 
‘AN ENGINES, PUMPS, BRASS CASTINGS, 

AND ELECTRIO MACHINERY. 9987 


[ce Making and Cooling 
Machines 


k” PRODUOING ICE, COOLING, &., AT 














ee 














THE LOWEST POSSIBLE COST For 
FUEL, LABOUR, anp UPKEEP, &c. 


Pulsometer Engineering Co. L” 
NINE ELMS IRONWORKS, LONDON, 8.W. 9950 


Water-Tube Boilers. 


Messrs. Yarrow & Co. 


are now prepared to construct TubulousBoilers adapted 
for natural or forced draft to suit any rates of com- 
bustion and working pressure desired. The distinctive 
points of advantage in these boilers as compared with 
others, are, perfect safety, lightness, and reduced 
répairs, and for be burning they are specially suited. 
POPLAR, LONDON. 9975 


| ocomotive Tank Engines 
designed and constructed by 
MANNING, WARDLE AND COMPANY, 
Boyne Engine Works, Leeds. Od 2487 
See their Illustrated Advertisement, page 61. 











Brsh Two - Pole Dynamos. 


BRUSH ELECTRICAL ENGINEERING Co., Lrp., 
49, QUEEN VICTORIA STRRET, LonDON, E.C. 
See Advertisement, page 44. 208 


chram’s Air Compressors 
and ROCK-BORING MACHINES. 

RICHARD SCHRAM & CO., 174, Great George 

Street, London, 8.W pred 


__ See. Advertisement, page 17. 
Bore Grinding.—The Best 
MACHINE is the DEVIL DISINTEGRATOR, 
which grinds, granulates, orshredsalmost any material. 


All sizes are kept in stock.—THE HARDY es 
PICK CO., Sheffield, England. 


[2vineible (Jause (lasses. 











HYDRAULIO CRANES AND PASSENGER LIFTS. 


he “Southwark” Variable 


POWER (or water saving) Apparatus for Lifts 
and Cranes and the Telescope Crane are speciall 
adapted for working with the Hydraulic Power Co.’s 
water. “Southwark ” Lift Fittings —s Steam 
and Hand), Pendulum Steam Pumps, &c. Od £915 
J. STANNAH,20,Southwark Bridge Road, London,8.E. 


(per- -Side Planing Machines. 


THE RICHARDS MACHINE TOOL CO., 
Suffolk House, Laurence nes Pountasy Bill, London. 





See Illustrated Advt., Dec. 22, page 23. 
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BUTTERWORTH BROS., Ltd., 
Newton Heath Glass Works, 





Manchester. __9758 
THE TOTAL CAPACITY OF FLOUR MILLS 
ERECTED ON 
H Simon’s Roller Milling 
, System 


IS ABOUT EQUAL TO THREE TIMES 
THE UNITED KINGDOM’S WHEAT CROP of yee 


Hy. Simon, C.E. _20, Moons 


» STREET, Menalenitas: 





unter and English, 


H ENGINEERS AND MILLWRIGHTS, 

IRON AND BRASS FOUNDERS, BOW, LONDON, E. 
DREDGING MACHINERY. 
HYDRAULIO MACHINERY. 
‘*WILLIAMS’” PATENT CAPSTANS. 
LAND AND MARINE STEAM ENGINES. 
DISTILLERY AND BREWERY PLANT. 
FLOUR AND RICE MILLS. 
WATER AND GAS VALVES, CRANES, LOCK 

GATES, &c. PUMPING MACHINERY. 

HUN bi 4 — FLOATING CRANE FOR 


DOCK 
___ STEAM LAU NOH MACHINERY. Od 4955 
Boller Tubes, Iron, Steel, and 


HO OGEN EOUS. 
EDWIN LEWIS & SONS, WOLVERHAMPTON. 
London Office: 143, Cannon Street, F.C. 9931 


ubes and [Fjittings. 1s0 
AIRD’S PATENT FLANGED TUBES. 
LOCO., MARINE, GAS, STEAM, WATER, &o. 


J oseph At 


WROUGHT-IRON AND STEEL TUBE WORKS, 
GREAT BRIDGE, STAFFORDSHIRE. 98354 
___Lonvon OFFICRS : —46, _QuERN Victoria § STRERT. 


-) ames Russell and Sons, Ld., 


CROWN TUBE WORKS, WEDNESBURY. 
Londen Warehouse: 108, Southwark Street, 8.E. 
Leeds Warehouse: 6, Mark Lane, Briggate. 
Birmingham Warehouse: 114, Colmore Row. 
See Illustrated Advt., last week, page 49. 10000 











ubes and ittings, 
IRON AND STEEL. 
Loyd and Loy 


ALBION TUBE WORKS, BIRMINGHAM, and 
COOMBS WOOD TUBE WORKS, nr. HALESOWEN. 
LONDON OFFICE—90, Cannon Sr., E.C. 

LONDON WAREHOUSE—157, Upr. Tuamrs Sr., E.C. 
LIVERPOOL WAREHOUSE- 63, PArapisx Sr. 
MANCHESTER WAREHOUSE—42, DeansGats, 


BIRMINGHAM WAREHOUSES —Ni1z Sr., Suerp- 
core St., and 10, CoLESsHILL Sr. 405 


For Electric Welding, &v., see page 42. 


heels. 


FREE CUTTING, NON-GLAZING. 


Rooper & Harris, L”, Stafford. 


Por Machinery 


R. OKES’ PATENT). 
ine: Water and Gewage 
ks, 
Fre Supply. Ww" . 
[thoroughly Reliable. 


J.C. R. OF 


39, Queen Victoria Street, 


LONDON, E.C. 





mery 





- 


Assoc. M.I.C.E. 
and M.I.M.E. 


203 





rought-Iron Pulleys, 
Briction Clutches, 
ouplings, Bearings. 





THE UNRBRFAKABLE PULLEY AND MILL 
GEARING COMPANY, Lrp., 
West Gorton, Manchester. 
And at 56, Cannon Street, London, E.C. 148 


& S. Massey, Manchester. 


B. HIGHEST AWARD, CHICAGO, 1893. 
Patent STEAM HAMMERS. More than 3,000 made. 
Patent STBAM Foroine Presses, Kiox Stamps, 
SprciaL StzamM Stamps, Drop STAMPS AND HAMMERS, 
Pywromatic Power HAMMERS, ForGING MACHINES, 
CIRCULAR SAWS for HOT and COLD METALS, 
BANDSAWS for COLD METALS, SMITHS’ HEARTHS, 
FURNACES, &c.—See back cover next week. 9948 
Telegraphic Address; ‘‘ MASSEYS, Opgnsnaw.” 








Hetbera, Davey and Co. 
EED 


L \ 
PUMPING MACHINERY 
For Mines, Water Supply, Irrigation, Drainage, and 
General Pur 
DAVEY’S pty po 
DRAULIC PUMPS. 

HYDRAULIC MACHINERY GENERALLY. 

CATALOGUES ON APPLICATION. 

See Illustrated Advertisement, page 53. 


HIGHEST AWARD, PARIS, 1878. 


(joldsworthy’s Emery, 
Emery Cloth, 
Glass Paper. 


MANCHESTER. 9922 


fraser and Fraser, 


makers oF Steam Boilers ror Laxp 
AND MARINE USE. 


GIRDERS, BUOYS, TANKS, &c. 
Works: BROMLEY-BY-BOW, E. 
Orrices: MONUMENT CHAMBERS, 
KING WILLIAM STREET, E.C. 
Telegraphic Address—‘‘ Pressurz, LONDON.” 
_ Telephone No. 5420. 





25 


Litt: .—Safety, Silence, ‘Hy- 


DRAULIO, ‘“‘ RELIANCE,” tor PASSENGERS 
and GOODS. Lifts of all other types. SEND FOR Lists. 


Archd. Smith & Stevens, 

QUEEN’S ROAD, BATTERSEA. 9810 
Liverpool: 40, Investment Bldgs., 67, Lord St. Man- 
chester : Norman Rowley, 3, Barton House, Deansgate. 








40, KING STREET, COVENT GARDEN, Ww... 


Thomas Keil and Son, Litho- 


graphers, &c., execute every Senstatien of 
Lithography, Chromo-Lithography, Engraving and 
Printing; Engineering, Architectural, and Pictorial 
Drawing in best manner. Paper Drawing, Photo-litho- 
graphy,&c.—40, King St.,Oovent Garden, W.C. 0d3462 


(jalloways L_mIXed, 
Manchester, 


Have about 50 Boilers 
Ready for Delivery. 





7890 


Telegraph Address: ‘‘ GALLOWAY, MANCHESTER.” 


he Patent Corliss Engine 


and PATENT CORLISS GEAR ENGINE, with 
special improvements by DOUGLAS and GRANT, 
Dunnikier Foundry, Kirkcaldy, N.B. These Engines 
are made Horizontal or Beam, Condensing, Non-Con- 
8 and C d. Also makers of Rice Milla 
r Mills, and General Engineers. Machinery 
or trucked direct from the premises. Od 3599 








and P; 


ghip 





efrigerating Machinery. 


Ice-Making Machinery. 
Patent Carbonic Anhydride and Cold Dry Air 
Machines. 


Over 350 Machines supplied, all of which were 
manufactured at our works. 


Over 70,000 tons of Meat, Fish, Dairy Produce, &c., 
imported annually with our machines. 





J. & E. Hall, Limited, 


DartrorD Inow Works, KENT; and 23, Sr. Swrramn’s 
CONTRACTED FOR, 


262 
4, Gt. Winchester Street, E.C. 


_ Batteries. 
See Advertisement, last week, page 65. 237 
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ENGINEERING. 


[DeEc. 29, 1893. 








Royal Indian Engineering 
- COLLEGE, Coopers’ Hill, Staines. —The COURSE 
of STUDY is arranged to fit an engineerfor employment 
in Europe, India and the Colonies. About FORTY Stu- 
dents will be admitted in September,1894. The Secretary 
of State will offer them for competition, TWELVE ap- 
point ti istant Engineers in the Public Works 
Department, and THREE appointments as Assistant 

Superintendents in the Telegraph Department.—For 
- particulars apply to the SECRETARY at the 7. 


ta as A 








ADMIRALTY, 
19th December, 1893. 
2 *) ° ° ° 
@2 An Examination will be 
hata A - held on the 23rd and 24th of 
JANUARY, 1894, for the entry of about 
13 Probationary Assistant Engineers in H.M. Navy. 
The Examination will be in Practical Engineering 
Subjects only, and will be held by Admiralty Officers. 
Candidates should possess the regular certificate of 
a recognised college for technical education, given 
after attending the day engineering course for not less 
than one year, or must produce a certificate from the 
college that they have attended the day engineering 
course for not less than one year, and passed the 
examination with credit. These certificates will be 
considered as equivalent to a third-class Admiralty 
educational certificate, and the candidate will only 
be required to pass the engineering examination. 
About three years approved engineering training 
will be required. 
Candidates must not be under 20 nor over 24 years 
of age at the date of this particular examination, 
Applications should be made to the SECRETARY 
of the Admiralty, Whitehall, London, S.W. D 805 


[he Electrical and General 


ENGINEERING COLLEGE, Penywern House, 

2 and 4, Penywern Road, Earl’s Court, S.W. 
PrincipaL—G. W.de TUNZELMANN, B. Sc., M.L.E.E. 
Sznror Instrecror—C. CAPITO, M.I.E.E., M.I.M.E. 
Extensive laboratories, dynamo-room, steam engine, 
engineering workshop, with machine tools, pattern 
shop, &e. 320 


Polytechnic School of Engi- 

NEERING, 307, 309, 311, Regent Street, W. 

irector : 

Henry Spoonsr, M. Inst. M.E., A.M. Inst. C.E., &c. 
Assisted by experienced practical Engineers and 
Instructors. 

Courses in Electrical, Civil, Mechanical, Marine and 
Colonial Engineering. Instruction in the Drawing 
Office, Laboratories, Works and Field. 

The NEXT TERM COMMENCES 16th JANUARY, 
when a few vacancies will be filled up. 

Dynamos, Storage Batteries, Triple-expansion En- 
gines and various Lathes, &c., are being constructed 
in the spacious new workshops. 

lst place Honours and 4th place Ordinary secured 
by Students in Engineering (Technological Institute 
Exam., May, 1893). 

Full Prospectus on application to the SECRETARY. 

D 827 


BLACKSMITHS’ EXHIBITION 
OF 
HAMMERED IRON WORK. 


y - a 
he Worshipful Company of 
Blacksmiths, London, Give Notice, that in the 
month of April, 1894, they propose to OFFER PRIZES 
for, and hold an 
EXHIBITION OF WORK, 
Exemplifying the trade of a Blacksmith, for which 
purpose Competition is invited amongst the Journey- 
men and Apprentices, or Youths not being articled 
Apprentices of the said craft in the United Kingdom. 
For particulars of the value of the several Prizes, 
and the Conditions for the Competition and Exhibition, 
can be obtained on application to 
W. H. GARRETT, 
Clerk to the said Company. 
2, Great St. Helen’s, Bishopsgate Street, E.C. D 747 
° > ° 
N otice.—Kent Paper Mills, or 
M. A. Watson, formerly of 4 and 6, Tiverton 
Street. Newington Causeway, S8.E., and now of New 
Kent Road, S.E. 
Will ANYONE who has SOLD WASTE PAPER to 
the above kindly COMMUNICATE with D 498, 35, 
Bedford Street, Strand, London, W.C. D 498 





TENDERS. 


INDIA OFFICE, Wurrrnatt, S.W., 
27th December, 1893. 
THE SECRETARY OF STATE FOR INDIA IN 
ase COUNCIL is prepared to receive 
ay Yenders from such Per- 
sons as may be willing to SUPPLY— 
CAST-IRON PIPES. 

The Conditionsof Contract may be obteined on appli- 
eation to the Director General of Stores, India Office, 
Whitehall, 8.W., and Tenders are to be delivered 
at that Office by Two o'clock p.m. on Tuesday, the 
9th January, 1594, after which no Tender will be 


received. 
J. PARKER, D 829 
Director-General of Stores. _ 


TO GAS ENGINEERS. 


The COMMISSIONERS of “IRISH LIGHTHOUSES 
being prepared to receive 


’ | ‘Yenders for the following 
WORKS, viz :— 

{1.) The SUPPLY, DELIVERY and ERECTION of 
a NEW WROT.-IRON GAS-HOLDER (24 ft. 6 in, 
diameter) and CAST-IRON TANK with Columns, 
QGirders, &c., complete, for Howth Bailey Lighthouse. 

(2.) Also the Supply and Delivery at same Light- 
house of GAS APPARATUS, comprising Condenser, 
Scrubber, Hydraulic Main, &c. 

Notice is Hereby Given, that the Drawings may be 
seen and Specifications and Forms of Tender obtained 
on application at the Engineer’s Office on any day 
(Saturdays excepted) between the hours of Ten a.m. 
and Four p.m. 

Tenders must be made out on the Forms provided, 
marked on outside ‘‘ Tender for Gas-holder, Howth 
Bailey Lighthouse,” or “‘ Tender for Gas Apparatus,” 
to be sealed, addressed to the Secretary, and must 
reach him through post not later than Noon on 
Friday, the 5th day of January, 1894. 

The Commissioners do not pledge themselves to 
accept the lowest or any Tender. 

By Order, 
OWEN ARMSTRONG, Secretary. 
Irish Lights Office, Dublin, 
16th December, 1893. D781 





EAST INDIAN RAILWAY. 





The East Indian Railway Company is prepared to 
receive 


[lenders for the Supply and 


DELIVERY of :— 
STEEL TYRES for CARRIAGES and WAGONS, 
as per Specification and Drawing to be seen at the 

Company’s Offices. 

Tenders are to be sent to the undersigned, marked 
“Tender for Steel Tyres,” not later than One o’clock 
p.m, on Wednesday, the 10th day of January next. 

The Board reserve to themselves the right to divide 
the order, also to decline any Tender without assigning 
a reason. 

For each Specification a fee of One Guinea is 
charged, which cannot under any circumstances be 
returned, 

By Order of the Board, 
A. P. DUNSTAN, Secretary. 

Nicholas Lane, London, E.C., 

21st December, 1893. 


NORTH EASTERN RAILWAY. 
TO CONTRACTORS. 


D 807 


The Directors are prepared to receive 


enders for the Widening of 
the Gateshead and Washington BRANCH, 
between Felling and Pelaw. 

Plans, Specification, Quantities and Indenture may 
be seen at the Office of Mr. CuARLES A. HARRISON, 
Centaal Station, Newcastle-on-Tyne, on and after 
38rd January, 1894, where Specification, Detailed 
Quantities and Forms of Tender may be obtained on 
personal application. 

Sealed Tenders, marked ‘‘ Tender for Felling and 
Pelaw Widening,” and addressed to the Secretary, 
must be delivered at his Office in York, not later than 
Noon on Wednesday, 24th January. 

The Directors do not bind themselves to accept the 
lowest or any Tender, and ample security will be 
required from the Contractor whose Tender is accepted. 

Cc. N. WILKINSON, 
Secretary. 

York, 19th December, 1893. D 792 

THE BENGAL AND NORTH-WESTERN RAILWAY 
COMPANY, Limitrp. 





The Directors are prepared to receive 
y | Yenders for the Supply of :— 
BRASS BOILER TUBKS. 
Specifications, with Forms of Tender and General 
Conditions of Contract may be obtained on payment 
of a fee of 5s. each (no part of which will in any case 
be returned) by application at the Company’s Offices. 
Tenders to be delivered in sealed envelopes at 
this Office, not later than Noon on Thursday, 11th 
January, 1894, and endorsed ‘‘ Tender for Brass Boiler 
Tubes.” 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board, 
E. L. MARRYAT, Secretary. 
237, Gresham House, 
id Broad Street, London, E.C., 
22nd December, 1893. D 809 


THE BENGAL AND NORTH-WESTERN RAILWAY 
COMPANY, Lrirtep. 








The Directors are prepared to receive 
r I Yenders for the Supply of :— 
(a) STEEL TYRES for Locomotives. 
(b) STEEL TYRES for Carriages and Wagons. 
Specifications, with Forms of Tender and General 
Conditions of Contract may be obtained on payment 
of a fee of 10s. each for (a) and 5s. each for (») (no 
part of which will in any case be returned) by appli- 
cation at the Company’s Offices. 
Tenders, to be delivered in sealed envelopes at 
this Office not later than Noon on Monday, 15th 
January, 1894, and endorsed ‘‘ Tender for Steel Tyres 
for Locomotives,” or for ‘‘ Carriages and Wagons,” as 
the case may be. 
The Directors do not bind themselves to accept the 
lowest or any Tender. 
By Order of the Board, 
E. L. MARRYAT, Secretary. 
237, Gresham House, 
Old Broad Street, London, E.C., 
22nd December, 1893. 


WALLASEY LOCAL BOARD. — 
NEW GASWORKS. 


TO ENGINEERS, IRONFOUNDERS, and MAKERS 
OF GAS PLANT. 
The Wallasey Local Board invite 
. >) 

r i tenders for the Supply, 

DELIVERY and ERECTION of MOUTHPIECE, 
HYDRAULIC MAINS and other FITTINGS to Retort 
Benches ; also IRON FLOORING to Retort House. 

Copy of the Specification may be obtained on appli- 
cation to the Engineer, Mr. H. Asuton Hit, 
A.M.I.C.E., at the Gas and Water Works, Great Float, 
near Birkenhead. A charge of One Guinea will be 
made for copy of Specification, to be returned on 
receipt of a bona fide Tender. 

Sealed Tenders, on the Form provided for the 
pene, addressed to the Chairman of the Gas and 

Water Committee, and endorsed, ‘‘ Tender for Retort 

Bench Mountings,” to be delivered at my Office, as 
below, not later than Five o’clock p.m. on Monday, 
the 22nd January, 1894. 

The Contractor will be required to enter into a bond, 
with approved sureties, for the due performance of 
the contract, which contract and bond will be pre- 
pared at the expense of the Contractor. 

The Board do not bind themselves to accept the 
lowest or any Tender. 

W. DANGER, 


By Order, 
Clerk to the Board. 
Public Offices, Egremont, Cheshire, 
14th December, 1893. 


TWNenders are Invited tor:— 
FOLIATED CAP and BASE of LARGE 


COLUMN.—Apply, RICHARDSON, London Bridge 
Station, Brighton Railway. __Dsi2 


APPOINTMENTS OPEN. 


° = ° 
echanical Engineer.— 
WANTED (Lancashire) an experienced and 
thoroughly practical DRAUGHTSMAN, capable of 
Designing Special Machine Tools without assistance. 
Must possess a thorough knowledge of engines and 
boilers and, if possible, with experience in hydraulic 


; D 835 





D778 














work.—Address, stating age (not under 85) and salary 
expected, D 826, Offices of ENGINEBRING. D 826 





ORGANISING SECRETARY FOR TECHNICAL 
EDUCATION. 


A pplications are Invited for 
the Office of ORGANISING SECRETARY, 
to act under the direction of the Technical Education 
Committees of the County Council of Cambridgeshire 
and the Town Council of the Borough of Cambridge. 
Salary, £300 per annum, with an office in Cam- 
bridge, and travelling expenses. 

Applications, accompanied by a full statement of 
the qualifications of the Candidates, to be sent in on 
or before Sth January, 1894, to Mr. P. C. FITZ- 
GERALD, Shire Hall, Cambridge. D 782 


anted, a  Draughtsman 
experienced in Steam Engine Work and 
Gearing. State age and salary required with refer- 


ence.—Apply, by letter only, to MATHER & PLATT, 
Ltp., Salford Iron Works, Manchester. D819 


anted, an C 








Experienced 

MECHANICAL ENGINEER, to manage 
Steel Tube Works; salary, £300 to £400; state age 
and give references.—Address, D 813, Offices of Enai- 
NEERING. D813 


Neneral Works Foreman 


Lpthe Wanted, Second-hand, 
y 


good makers, 12in. to 14in. S.S. and S., 
with gap, not under 18 ft. bed.—Full particulars, 
L.W., 225, Messrs. Dgacon’s, Leadenhall Street, E.C. 
a D 833 


\VVanted, a Second-hand 


BOILER (Lancashire or Galloway) to work 
80 Ib. ; to pass Boiler Insurance Co.’s inspection.— 
Price, with all partioulars, THOMAS HUNT & SONS, 
132, Bridge Road West, Battersea. D 825 





anted, New or Second-hand, 

Strong PLATE STRAIGHTENING and 
BENDING MACHINE.—AUG. KLONNE, Dortmund, 
Germany. Dslu 


W anted, 3 ft. to 6 ft. Second- 


hand, but modern, Planers for Iron; also 
over 400 Engines and various Engineers’ and Contrac- 
tors’ Tools and Plant Wanted for Export. For details 
see the Tool and Machinery Register, 2d. monthly. 
Every buyer or seller of Engines and Machinery 
should see this.—Call 100, Houndsditch, London ; 
write BRITANNIA TOOL FACTORY, Colchester, 
Makers of Engineers’ Tools to the British and other 
Governments and Railways. 22 











WANTED, in a small Agricultural Impl t 
Factory; must have good references and a good 
draughtsman.—Give full particulars of age, experience, 
married or single, wages required and when disen- 
gaged, D 824, Offices of ENGINEERING. D 834 


upil. — The Borough and 
Waterworks Engineer, A.M.I.C.E., of Leam- 


ington, has a VACANCY in his office tor a PUPIL. 
—Address, Town Hall, Leamington. 0115 








SITUATIONS WANTED. 


Mechanical Engineer, Member 


of the leading technical societies, SEEKS 
APPOINTMENT where his wide technical and com- 
mercial experience would lead to a partnership.— 

Address, POWER, Box 416, WILLING’s, 125, —. 
85 


£9 Premium to Any Pro- 
curing Advertiser a POSITION as Resident 
Engineer or Contractor’s Agent (home or abroad), or 
for introduction heading to same or similar position. 
Excellent references. Twelve years’ experience. 
Linguist.—Address, J. PITT, P.O., Boscomb, Hants. 
D 822 


(jentleman (22) Seeks an En- 
GAGEMENT in Drawing Office; has just 
finished serving his time; near London preferred ; 
salary about 30s.—Address, D 830, Offices of Enai- 
NEERING. D 830 











oung Engineer, Stud. Inst. 
C.E., four years’ experience Sewerage and 
Waterworks, SEEKS ENGAGEMENT in Office or on 
Works.—Address, D 828, Offices of ENGINKERING. D 828 


Fitter Seeks Job; able to 


do gearing and smith work. Good reference. 
—Address, JAMES BROWN, Littlefield Green, White 
Waltham, near Maidenhead, Berks. D 823 


PARTNERSHIPS, 


heatley Kirk, Price and 


GOULTY (Established 1850), MECHANICAL 
and ELECTRICAL VALUERS, AUCTIONEERS, and 
ARBITRATORS, Albert Chambers, Albert Sq., Man- 
chester; and 49, Queen Victoria Street, London, E.O. 

Telegraphic Addresses : 
Manchester Office, Inpicator. London Office, INDICES. 


Partnerships.—Gentlemen 

(practical engineers) desirous of entering esta- 
blished Engineering concerns, are invited to commu- 
nicate with the undersigned, who have numerous bona 
fide establishments open to admit such. References 
are given and required.—WHEATLEY KIRK, PRICE 
and GOULTY, 49, QueenVictoria Street, London, E.O.; 
and Albert Square, Manchester. 


; ; ys 
Hyngineering Firms of Good 

REPUTE, open to admit partners or desirous 
of selling outright, are requested to communicate with 
the undersigned, who have numbers of clients 2 
for such.—W HEATLEY KIRK, PRICE & GOULTY, 
49, Queen Victoria Street, London, E.C.; and Albert 
Square, Manchest 9916 


Partnership.—A Gentleman, 
Marine Engineer, WANTED as PARTNER by 
a Naval Architect in one of the principal harbours of 
the Continent.—Apply, letter B., Messrs. E. MARL- 
norovuen & Co., 51, Old Bailey, London, D786 
apital.—A Firm of Engineers 
having Profitable Patents, for which there is a 

very large demand and having large works with 
capabilities for extension, well suited for cheap pro- 
duction, and with water and land carriage facilities, 
are DESIROUS of INCREASING their CAPITAL. 
Anyone who has a knowledge of Engineering might 
find here a very profitable investment. — Address, 
D 820, Offices of ENGINEERING. D 820 


























WANTED, &c. 


(re of the Largest and Most 


substantial technical concerns of Scandinavia, 
that annually sends a representative to visit wood pulp 
worksand paper mills in Sweden and Finland, WISHES 
single AGENCY for sale of Felts, Wires and Centri- 
fugal Gauze.—First-rate manufacturers will be pleased 
to send their addresses to BIG BUSINESS, S. Gumas.ii, 
Advertising Office, Stockholm, Sweden (G. 25840). D794 


[athe (Good Gap) Wanted, 


about 16 ft. bed.—Give particulars, price, &c., 

THOS. CUDLIPP & CO., Church Street, Edgware 

Road. D815 

W anted, at Once, First-class 

Pair of HAULING ENGINES; boiler pressure 

100 Ib. square inch; 24in. diameter cylinders by 4 ft. 
stroke ; slide valves, two loose pini i h 











with 

or crank shaft, gearing 2 and 1; two drums fast on 
second motion shafts 8 ft. diameter on barrel, 10 ft. 
diameter on brake flanges.—Apply, giving particulars 
and lowest cash price, GEO, A. MITCHESON, 
Longton. D817 





FOR SALE. 


Patent Direct-acting Steam 


PILE DRIVERS, all sizes in stock or progress. 
—Apply, SOUTHGATE ENGINEERING COMPANY, 
LimITED, New Southgate; or 172, Fenchurch Street, 
London. 9987 


ike: Sale, One splendid Pair of 


20-in. HAULING ENGINES, 3 ft. 6 in. stroke, 
fly-wheel, reversing gear, &c.—For further particulars 
apply, THOS. W. WARD, Fitzalan Chambers, Sheffield. 
D 800 


Aiko: Sale, Cheap, Three Loco- 


MOTIVES, 12in., 13in. and 14 in. cylinders ; 
5-ton Steam Loco. Crane; patent Steam Pile Engine ; 
40 44 cubic yard Side Tip Wagons (canal pattern). 
All by first-class makers and in good order.—J. W. 
SERGEANT, 34, Clarence Street, aeons 

671 
MANCHESTER Sup CANAL. — PLANT, MACHINERY, 
&c., lately used in the Construction of the Works. 


essrs. Fuller, Horsey, Sons 


and CASSELL are instructed by the Man- 
chester Ship Canal Company to SELL by PRIVATE 
TREATY, at the various depdts, Salford, Irlam, 
Warrington and Runcorn, a number of Locomotive 
Engines, Cranes of all descriptions, Steam Navvies, 
Centrifugal, Pulsometer and other Pumps, Boilers, 
Rails, Sleepers, Wagons, Temporary Buildings, Scrap 
Iron, Horses, and a large quantity of Firewood, &c. 
May be viewed by order of W. H. Topuam, Esq., 
2, Great George Street, Westminster, S.W. ; or of the 
AUCTIONEERS, 11, Billiter Square, a 
1 

















Ko Sale, as a Going Concern, 

or TO LET, IRON and STEEL FOUNDRY, in 
good district for work of this kind, near to shipping 
portand having first-class railway connections. Favour- 
able terms for payment would be given.—Apply to 
MOORES, CARSON & WATSON, C.A., 209, West 
George Street, Glasgow. D 824 


yer Sale, as a Going Concern, 
through continued ill-health, a Small Compact 
ENGINEERING WORKS, suitable for land or marine 
work ; near large docks, having a large output of coal 
in South Wales ; small ground rent; principals only 

dealt with.—Address, D 783, Offices of ee + ‘ 
78 


Hike; Sale, a Colliery at Scar- 


dona, Dalmatia, Austria. Output 12,000 tonsa 
year. The coal is of good quality, and contains very 
little sulphur. Cost of carriage from the pit to free on 
board coasting vesselis 1s. 3d. perton. There are also 
exclusive mining rights over a large area.—Apply, 
JOHNSON, CLAPHAM and MORRIS, LIMITED, 
Manchester. D 673 











‘Ttor Sale, Ground at Coat- 


bridge, with BUILDINGS suitable for Engi- 
neering Works or Foundry. The Ground has been 
occupied for many years by the Vulcan Foundry, and 
extends to fully four acres. Most of the buildings 
are of recent construction and well arranged for an 
Engineering or other similar business. There are 
extensive railway sidings in direct communication 
with the North British Railway, and the property is 
immediately contiguous to the Caledonian Main Line. 
—For further particulars apply to JAMES GRANT, 11, 
Water Street, Coatbridge ; or to MOORES, CARSON 
and WATSON, C.A., 209, West George Street, a: 


TX be Sold, a Compact Engi- 


NEERING WORKS, with Iron and Brass 
Foundry attached, situate in the North-Western 
District of London, has been long established, held 
on lease of 99 years at a moderate rental. Every- 
thing in order for work, and i diate p ion 
given. Good nucleus of business. Area about acre. 
Part could be sold or let off.—Apply for further par- 
ticulars to W. H. DUNN, Chartered Accountant, 
153, Cheapside. D&16 
A gricultural Engineer and 
General Machinist’s BUSINESS in Lancaster 


to be DISPOSED OF, together with the Valuable 
Plant, Machinery, Tools, &«.—Apply, G@. H. PETTY, 
A + t I + q 











D818 


Fe Sale, One Three-Crank 


Compound Willans and Robinson Central Valve 
ENGINE, three cylinders 10 in. diameter ; three low- 
pressure, 14in. by Sin. stroke, at 150 lb. pressure 
will give 150 Indicated HP. at 400 revolutions per 
minute; engine in rfect order. Also STEEL 
BOILER, to suit; boiler and engine made in 1887. 
A very low figure will be taken.—Apply, LAMOTHE, 
Brandon, Suffolk. D791 


for Sale, One New Return- 


tube BOILER, 7 ft. 6 in. diam. by 7 ft. 6 in. ; 

two 2 ft. 4 in. furnaces, 46 3}in. tubes, 311 ft. 
heating surface ; suitable for 89 1b. working pressure. 
Full particulars and tracing on application to the 
makers. Y 824 











ABBOTT & CO., Newark-on-Trent. 
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Imp. 4to. Will be published early next year. Price £2 12s. 6d. 





A RECORD OF THE 


TRANSPORTATION EXHIBITS BUILDING 


OF THE 


WORLD’S COLUMBIAN EXPOSITION OF 1893. 


(Largely Reprinted from ‘‘ ENGINEERING. ”) 


BY JAMES DREDGE. 


This Volume will contain about 150 plates, and very numerous engravings in the text, 

illustrating full descriptions of all the principal Exhibits in the Transportation Building, 

and will comprise a Report on Naval Exhibits by Professor Francis Excar (late 
Director of H.M. Dockyards). 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


NEW YORK: Messrs. JOHN WILEY & SONS (to whom all applications regarding 
the American Edition must be made.) 








Royal 4to, 134 pp., Gilt Lettered, Price 6s. Weight 3 lb. 6 oz. 


Illustrated by Nine two-page and Four single-page Plates, and nearly 300 Figures in the 
Text. Printed throughout on special plate paper. 


THE NEW CUNARDERS 


“CAMPANIA” & “LUCANIA” 
The World's Columbian Exposition of 1893. 


Reprinted from ‘‘ ENGINEERING.” 


OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


Demy 4to, Cloth, Price 30s., with 900 pp. and about 1500 Figures. Weight 7} Ib. 


ELECTRIC ILLUMINATION. 


By JAMES DREDGE, Dr. M. F. O'REILLY, and H. VIVAREZ. 
Edited by JAMES DREDGE. 


Vou, I. 1s out or Print. 


OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 











Royal 8vo, Two Volumes, Cloth, Price £1 11s. 6d. each, profusely Illustrated. 
Weight (Vol. I.) 34 lb., (Vol. II.) 5 lb. 


THE METALLURGY OF SILVER, GOLD AND 
MERCURY IN THE UNITED STATES. 


Vol. I. Sitver. Vol. II. Gotp AND MERcURY. 
eet TEOse. BGohHStTOoOmN, 2.4.2) ., 


Professor in School of Mines, Columbia College, New York. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








Imperial 4to, Two Volumes, Half Morocco, Price £3, Illustrated by 176 Plates and 
295 Engravings in the Text. Weight 18 lb. 


RECENT PRACTICE IN MARINE 
ENGINEERING. 


By WILLIAM H. MAW. (Partially reprinted from ‘‘ ENGINEERING.’’) 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 











Demy 4to, Cloth, Price 15s. Profusely Illustrated. Weight 3 lb. 4 oz. 


THE YOSEMITE, ALASKA AND THE 
YELLOWSTONE. 


A Record of a Journey of 10,000 Miles from New York to 
the Shores of Alaska and back. 


By WM. H. WILEY AND SARA KING WILEY. 


Reprinted from ‘‘ ENGINEERING.” 


OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








Imperial 4to, handsomely bound in Half Morocco, Price £2 10s. 500 pp. of Text, 
Tables and Plates, and over 700 Illustrations. Weight 9 lb. 6 oz. 


MODERN FRENCH ARTILLERY 


(The St. Chamond, De Bange, Canet and Hotchkiss Systems). 
WITH ILLUSTRATIONS OF FRENCH WARSHIPS. 


By JAMES DREDGE. 


Chiefly Reproduced from ‘‘ ENGINEERING.” 


THE WORK IS PROVIDED WITH A CAREFULLY PREPARED AND COPIOUS INDEX. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


Crown 4to, Cloth, Price 5s., with numerous Plates and other Illustrations. 


Weight 2 lb. 2 oz. 
A TREATISE UPON CABLE OR ROPE 
TRACTION 
As Applied to the Working of Street and Other Railways. 
By J. BUCKNALL SMITH, C.E. 


Revised and Enlarged from ‘‘ ENGINEERING.” 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








Crown 4to, Cloth, Price 7s. 6d., profusely Illustrated. Weight 3 1b. 4 oz. 


“WIRE:” 


ITS MANUFACTURE AND USES. 
By J. BUCKNALL SMITH, 


AUTHOR OF ‘‘ CABLE TRACTION,” “‘ ROPE HAULAGE IN MINES,” ETC. 





OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 








TO ALL INTERESTED IN PATENTS. 


LONGMANS’ CIVIL ENGINEERING SERIES. 


Edited by the Author of “ Notes on Building 


leanings from the Patent “Hot 
nstruction. 


LAWS OF ALL COUNTRIES, 





By W. LLOYD WISE, J.P., C.C., F.R.G.S., Fellow 
of the Chartered Institute of Patent Agents, are now 4 a 
appearing in Work, published Weekly, 
e 


Price One Penny. 
CASSELL & COMPANY, Limirep, London; Their Hydraulics, Improvement, and 
Navigation. 








And Sold by all Newsagents. 9749 
Now Ready, price 1s. Roan, Gilt Edges, 1s. 6d., By W. H. WHEELER, M. Inst. C.E. 





Royal 4to, 72 pp., Cloth, Gilt Lettered, Price 5s. Weight 2 Ib. 8 oz. 


Illustrated by 19 Plates and 157 Figures in the Text. Printed throughout on special 
plate paper. 


THE FORTH BRIDGE. 


BT WW. =—WHSTaeorrEN. 


Reprinted from ‘‘ ENGINEERING.” 





post free. 
° . > Author of ‘‘ The Drainage of Fens and Low Lands by 
y I \he Practical Engineer Pocket éeeaniieie ae ee 
BOOK AND DIARY for 1894, 326 pp., revised 

and enlarged. 

The TECHNICAL PUBLISHING CO., Lrp., 6, Es . , 
Victoria Appreach, Manchester ; and all Beshedions. i *,* Other Volumes of the Series are in preparation. 

61 


D 639 


ia e LONDON: LONGMANS, GREEN & CO. 
Patents for Inventions ; : 
AND HOW TO PROCURE THEM.” For Continuation of Small 


a hg yy Pot yng Advertisements see Pages 4 


With 75 Illustrations. Medium 8vo, 16s. net. 

















OFFICES OF ENGINEERING, 35 & 36, BEDFORD STREET, STRAND, W.C. 


Loudon; "OROSEY. LOCKWOOD & SON 
mnaon ; P L, 
Cloth, price 1s. 6d. post free. 119 and 72. 
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The First, Original and Genuine 


PATENT 


SPHINCTER GRIP 
ARMOURED HOSE 


Of Flexible India Rubber, Armoured with Patent 
Non-Corrosive Spring Steel Wire. 


“HERCULES” BRAND, Reco. 


FOR 
MANUFACTURING, INDUSTRIAL AND 
ALL PURPOSES. 





Improved Method of fixing Unions to Hose 
with Clamp, &c., instead of Copper Wire. 


Full Particulars yer Rac and Samples, 
The Original and Sole Manufacturers. 
SPHINCTER HOSE & ENGINEERING 
COMPANY, LIMITED, 


MOORFIELDS, LONDON, E.C. 
Works: Sphincter W et, Southwark, S.E.) 
F. MARTEN HALR, General Manager and Secretary. 


29 
The LARGEST MAKERS of HOSE in the WORLD. 


BEWARE al WORTHLESS 1 IMITATIONS. 


SEE ADVERTISEMENT, PACE 64. 


orks, Emerson Stree 














Railway Plant Works, Darlington. 
MANUFACTURERS OF 
SWITCHES AND CROSSINGS, 
Ohairs, Spikes, Platelayers’ Tools, &o, 
SIDINGS OONTRACTED FOR Complete. 





TABLES & DIAGRAMS of SWITCHES & CROSSINGS 
A Handy Platetayers’ Guide for the 4ft, 841n. 
Gauge. By Post, 2s. 9d. 9880 





DELTA METAL, 


Tough as Wrought Iron. Stronger than Steel. No Corrosion. Colour of Gold. 


CASTINGS, FORGINGS, STAMPINGS, ROLLED BARS, ANGLES, TEES, SHEETS, WIRE, TUBES, &. 


THE DELTA METAL CO., Ltd. 


Works: 29, Pomeroy Street, London, S.E. City Office: 110, Cannon Street, E.C. 


BEDFORD ENGINEERING CO., 


BEDFORD. 
MAKERS OF 


CRANES, TRAVELLERS, &c. 


___ Telegrams —‘‘ CRANES,” ENQUIRIES SOLICITED. 
“KEEP THIs BEFORE TOU!!! 


SEWELL & CROWTHER, 18, COCKSPUR STREET, CHARING CROSS, S. W. 
ANCH’ OFFICE: —11, ONSLOW PLACE, S.W. 

Machinery and every oe of goods shipped by all routes. Passage Tickets, by mail and elt 

lines, to all parts of the world issued. Continental Tickets and Coupons issued. Midland, Great 

Eastern and other Railway Tickets issued to save trouble at Railway Stations. Reductions given to 


numbers. Send for Shipping. List & state requirements, Telegraphic Address : “‘ SEcrow, Lonpon.” 
. —_—— 
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TO IRONFOUNDERS & ENGINEERS. 
THE PROPRIETORS OF 


THE GREINER & ERPF PATENT ECONOMICAL CUPOLA, 


Having made a Practical Study of the ECONOMY OF FUEL in Re-melting Iron, are 
— to advise on the Working of Existing Cupolas, and to furnish Special Designs | w 
or the Construction of New Cupolas adapted to every requirement. 


Address—J. P. HORNUNG & SON, Middlesbrough. 
THE 


314_ 














UNITED ASBESTOS= 


COMPANY, LIMITED, 


DOCK HOUSE, 


BILLITER STREET, LONDON, E.C. 


8055 


Pioneers of the Asbestos Trade. 


COCHRAN & Co., 


BinBE NEEAD, 











jill rm ih 


eli 


PATENT VERTICAL 
MULTITUBULAR BOILERS 


“AUMAITAGC ALVIGAWWI YOAX ACVAY 





‘S8SI4DOUd YO NIOLS NI SIZIS T1V 





{nll 
nt u MUM u /LUTINAOH OT 


STOCK LISTS AND PRICE LISTS ON APPLICATION. 


High-Pressure & Compound Surface Condensing Engines 
ALWAYS IN STOCK OR PROGRESS. 


\ 





Od (831 


PATENT AGENTS. 





. PATENTS. 
A llison Bros., Patent Agents 
AND MECHANICAL DRAUGHTSMEN, 
62, Nine ges Lane, Holborn, London, W.C. British, 
Cobgntel, sa 1 cl gee: Patents obtained. Searches 
e Marks registered. 9918 





atents.—E. P. Alexander 


and SON, Fel. Chartered Inst, Patent inte, 


Designs and Trade 
terms. Pamphlet and poco advice gratis. 
elegrams, ‘‘Epa, London.” Od 6585 


ESTABLISHED EiGHTEBN YEARS, 
es Designs and Trade- 
in all countries .at moderate charges. 
PROVISIONAL PROTECTION FROM £3 38s. COM- 
PLETE PATENT FOR FOUR YEARS FROM £9 98. 
A Chart of 187 mechanical motions, post free 1s. 
Circular of information gratis.—HARRIS & MILLS, 


Patent Agents, Est. 1866, 23, Southampton Buildings, 
Chaneery Lane, London, W.C. Telephone 2820, 325 


M..,, P. Jensen, M.I.M.E., 


, of twenty- ee years’ experience He 
British, Colonial “and Foreign Patents, Trade Marks, 
and Designs. Full particulars on application. —Office 
for Patents, JENSEN & SON, 77, Chancery Lane, 
London, W. ‘c. 227 











Telegram Address, “Sel. London.” Telephone 


Phillips and ‘Leigh (Henry 


HARINGTON LziGH, Assoc. M.I.C.E., Fel. In. P.A.) 

22, Southampton Buildings, Ohancery Lane, London, 

W.C. for Inventions, 
Trade Marks and Designs in all Countries. 








[the New Patent Law.—To 


Inventors. GENERAL PATENT OFFICE. 
Established 1830. G. F. REDFERN & OO., 4, South 
Street, Finsbury, E.C. Provisional protection, £3 8s. 
Patent, gian, £4. Circular gratis. 
Telephone No. 169. Regis. Telegraphic Address: 
**Invention, London.” 19] 





Patent Office, Glasgow.—W. 
R. M. THOMSON & CO., 96, Buchanan Street. 
The INVENTOR’s GUIDE, a complete Handbook on 
— Designs, and ‘Trade Marke, may be — 





atents. — Messrs. Vaughan 

and SON, British, Foreign, and Colonial Patent 
Agents, 57, Chancery Lane, W.O., transact every 
description of business connected with Letters Patent 
for Inventions. ‘A Guide to Inventors” free by post. 
Established 1853. Od 507 








TIME CHECKERS. 


Extensively used ia 
WORKS, OFFICES, & WAREHOUSES 


For ascertaining the time worked 
by Employés. 


WHEEL, GEAR, & RACK CUTTING. 
Milling Cutters of all descriptions. 


INDICATING, COUNTING, AND 
CLO OCKWORK MECHANISM 
A SPECIALITY. 


ental Work for Inventors con- 
; Patent Business transacted by 


W. M. LLEWELLIN, CE. 14s 


Llewellin Machine Co., Bristol. 


duc 











ov = Paes EAD 
Self-sustaining Hand-power 


TRAVELLERS. 


ALSO MAKERS oF— 


OVERHEAD ROPE-POWER TRAVELLERS. 


VAUGHAN & SON, 


Hydraulic & General Engineers, 315 


MANCHESTER. 





VAD ES YEN TIS 
E HANOVER Ger ie 


ENGRAVER ONWOOD 
to Engineering 
WriteforPricesan \Spécimens and seetns 
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time to time Special Supplements are issued, containing a Classified Directory of the Ourrent Advertisements in ENGINEERING, together with a List of the Telegraphic Addresses and a Key to the same, 
= This Directory and List are also published in s separate book form for handy reference, which may be obtained gratia from the publisher, 
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GEORGE ELLIOT & CO., MANUFACTURERS OF 
Y PATENT LOCKED WIRE ROPES & LANG'S LAY PATENT WIRE ROPE 


LOCKED COIL ROPE. And other Wire Ropes for Mines, Oranes, Lightning Conductors, Hawsers, &c. LOCKED COIL ROPE. 
Section I.L OFEICH: 16, GREAT GHORGSE ST., WESTMINSTER, LONDOW.  éection A 01 
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SHARP. STEWART & CO., LTD. 


ATLAS WORES, MANOMEISTIRN, 


HAVE TRANSFERRED THEIR INJECTOR BUSINESS 


TO THE 


PATENT EXHAUST STEAM INJECTOR CO.,L” 


4, ST. ANN’S SQUARE, MANCHESTER. rome 


MARINE ENGINES OF ALL SIZES. STEAM VESSELS, LAUNCHES, TUGS, = 
BREMME’S PATENT VALVE GEAR. “ —_—_——— 


TRIPLE AND COMPOUND LAND ENGINES Y Mss deere T : = oy ROSS & DUNCAN, 


ron On Te a, ee WHITEFIELD WORKS, CLASCOW. 


DUNCAN’ S PATENT PROPELLER. _ ue sam _— . ON ADMIRALTY LIST. i... 


The Phosphor Bronze Co.'s Alloys 


Are universally admitted to be the Best and Most Durable Metals for 
Bearings, Slide Valves, Eccentric Straps, Slide Faces, 
Hydraulic Pumps, Plungers, Piston Rings, 


N.B.—All INGOTS a Wnaen aah ae ee \ WEILLER’S 
of Genuine PHOSPHOR ee Patent SILIOIUM 
BRONZE bear the OOMPANY’S 


P 
Trade Mark. ~ es Ca all ELEOTRICAL purposes. 


SOLE LICENSEES ANO MAKERS OF as, i 55 “~DURO METAL” 


Cas ' y (TRADE MARK) 
BULL’S METAL Ingots, Oastings For HOT NECK ROLL BEAR- 


INGS and WAGON 
HEAD OFFICE— BEARINGS. 


87, SUMNER STREET, 


SOUTHWARK, LONDON, SE. 
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Vacuum Oil Co. . 
Vaughan & Son 

Vaughan & Son (Manchester) 4 
Vickers, Sons, & 63 
Vosper & Co. Pan 

Wake & Sanders .. 

Walker Bros, 

Walker, Tannett & Co. 


FF FERRET pee Beret —t | 
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Penney, eet & t Co. 
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THE “HORNSBY-AKROYD” OIL ENGINE. 
THE SIMPLEST OIL ENGINE IN THE WORLD. 


Lie’ Cost of Working less than One Halfpenny per Hour per actual Horse-power. 
oy om LESS THAN HALF THE COST OF STEAM! 


MUCH CHEAPER THAN GAS. NO EXPENSIVE CONNECTIONS TO GAS MAINS. 
NO STOKER OR DRIVER REQUIRED. NO FEAR OF EXPLOSION. NO WATER CONSUMED. 
NO ELECTRICITY. NO IGNITION TUBES. NO LAMP (except for starting). d 


- mae HAS RECEIVED SEVERAL HIGHEST HONOURS AND PRIZE MEDALS, INCLUDING A HIGHEST AWARD AT WORLD'S FAIR, CHICAGO. 
Made both Fixed and Portable and now being 


REPEAT ORDERS AND A LARGE NUMBER OF TESTIMONIALS CONSTANTLY COMING FROM ALL PARTS OF THE WORLD. 
i f b h = 
ores eed Dine Pie teen kg ee PRICES AND FULL PARTICULARS TO BE HAD FROM THE SOLE MAKERS-— 


RICHARD HORNSBY & SONS, LTD., 


Serr TLeaGATEA IRON Works, GRANTBAAM. 


bard Street. erpool—17, Water Street. Dublin—42, Posting Street. South Mast Bare —Strada Demnei, 21, Bucharest, Roumania. Australasia—Corner of eae ant 
manientetpd Ranbit.e: —_— ste Meee Melbourne South America—1953 Calle vali codavia 1955, Buenos uth Africa—Johannesb (Box 1512), G.P.O., Transvaal. 










































MODERN ROLLER SYSTEM. t 


a. Ee. &S EF. TORNERN, 


(132) IPSWICH; and (Y), 82, MARK LANE, LONDON, E.C. 


COMPLETE INSTALLATIONS FROM ONE SACK PER HOUR UPWARDS. 
PLANS AND ESTIMATES TO BONA-FIDE ENQUIRIES. 


STEAM ENGINES, BOILERS, TRANSMISSION GEAR FOR DRIVING ABOVE. sx 


es convmcnt Telegrams: “Gippeswyk, Ipswich;” ‘“ Canvassers, London.” | Codes: A B C, 4th Edition, 1883. The Engineering tainaien Code. 


PLENTY & SON, Lid., Eagle Ironworks, NEWBURY, BERKS. 


MANUFACTURERS TO THE ADMIRALTY.) 






















a | 
Srl iil: 2 i 


- HU ci fA 


Soy 
Rowaxk WAGHETZT OLvUB, Cow ss. 


FIRST FPHIze, 
PATENT ENCINES AND BOILERS FOR SMALL STEAMERS, YACHTS, TUCS, LAUNCHES, &c. 820 
Simple, High-pressure, ire, Compound, and Surface Condensing Engines always to be seen in progress at Works. 


THE CONVEYOR AND ELEVATOR CoO. 
= 


Contractors to Her Majesty’s Government. ACCRINGTON, L ANC ASHIRE. 


Telegi ams—** CONVEYOR, ACCRINGTON.” 
































No Stokehold can be Automatic 

without our Patent Self-Starting 

and Stopping Elevators and Spiral 
Conveyors. 





~~ 


” ELEVATORS & CONVEYORS 


FOR CARRYING 4 
BOXES, CRATHS, ->\ IR 
BARRELS, KEGS, i 
BALES, STON HBS, 
_ GRAIN, COAL. 


: Anything from the Largest Pieces to 
END BEARING a aa the Finest Powder. 353 
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oo NEW PATENT DREDGE PLANT 


GOLD MEDAL, EDINBURGH EXHIBITION, 1886. 
INVENTORS AND SOLE PATENTEES OF THE 


TRAVERSING BUCKET LADDER 


TO ENABLE DREDGERS TO EXCAVATE THEIR OWN FLOTATION. 


Builders of Barge Loading Dredgers, Steam Hopper Barges, Sewage 
Steamers, &c., &c., 83 of such vessels having now been constructed for various 
Governments and principal Harbours at home and abroad, 


ize eee 


INVENTORS & CONSTRUCTORS of of the HOPPER a 


—— aS) W, . SIMONS & C0. RENFREW, HB 

‘Gl ” Salfi ona 
— W.. Tr. G LOVER & CO, vm 1 on ont 
e \ Na 


—_— 

















SALEORD, MANCHIESTEBRFR. 
LONDON: 39, VICTORIA STREET, WESTMINSTER, S.W. 





MAKERS OF EVERY DESCRIPTION OF 


ELECTRIC LIGHT, TELEGRAPH AND TELEPHONE CABLES. 
Rope, Twine also Braid Machinery ; and Genera! Engineers. NT SOLID-ENDED | ‘UR 
“wanin Neneeeed” the oil that lubric ates mut Rochester & Olean, N.Y. U.S.A. gf he E 
VACUUM SIGHTFEED LOCOMOTIVE LUBRICATORS. ar 


VACUUM LOCOMOTIVE VALVE OIL. VACUUM CARRIAGE AXLE OIL. & 
3 VACUUM LOCOMOTIVE ENGINE OIL. 


USED BY 31 BRITISH RAILWAYS, & THE LEADING INDIAN & COLONIAL LINES. Sale 














FULL DETAILS ON APPLICATION. 


S TheVacuum Oil Company | 


THE ALBANY, VICTORIA STREET, WESTMINSTER, S.W. 


Cc. C. WAKEFIELD, General Manager. 301 


JOUR NSON & PFPUILLIK Ss, 
14, Union Court, Old Broad St., E.C., & Chariton, Kent, 














MAKERS of the MOST MODERN MACHINES for— 
CABLE MAKING. CABLE LAYINC. 


BRAIDING. 
TAPING. bm 


Thomas Turton i" SOs 


MANUFACTURERS OF LIMITED. 


ENGINE, CARRIAGE, AND WAGON SPRINGS, 
: Cast Steel Files, 


ENCINEERS’ TOOLS, HAMMERS, EDCE TOOLS, STEEL is = pei, 
FORCINGS, SPRING STEEL, “Oteuria,” Kensinatow, Loxox, W, 


170 FEET SPAN. 


T 00 ] %S t ee 1. | And. Handyside & Co. Lim¢: 


Britannia Ironworks, 104, Queen Victoria St. 


SHEAF WORKS, SHEFFIELD. DERBY. _ LONDON, 


A. BUCHANAN, 
Lendon Office: 90, CANNON STREET, EO. 
Boston, U.S.: 40, KILBY STREET. 
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TANGYES’ 


NEW PATENT BRAKE CRABS & BLO 


FOR OVERHEAD TRAVELLERS, &c., &c. 
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OVERHEAD TRAVELLER WITH NEW PATENT BRAKE BLOCK, 8 TONS SIZE. 
These Orabs and Blocks possess great advantages over all others of their class in their great comparative freedom from friction, and in the properties of the 
Brake—which automatically sustains the load without eee ay the resistance when lifting. Lowering is effected by pulling the Brake cord, though 
it can, of course, be also effected in the usual way, ¢.¢., by pulling the Hand Chain. The Hand Chains remain stationary when lowering by Brake. 
In the Orab two speeds of Lifting are provided—one for light and the other for heavy loads. 7796 


QUOTATIONS ON RECEIPT OF NECESSARY PARTICULARS. —¥-=2 


TANGYES LIMITED, “works.” BIRMINGHAM. 


LONDON —35, Queen Victoria St. E.C. NEWCASTLE-—St. Nicholas Buildings. MANCHESTER-—St.Mary’s Gate. GLASGOW-Hecpe Street. SYDNEY-Hay Street. 
MELBOURNE—Collins Street, JOHANNESBURG—Commissioner Street. ROTTERDAM —10, Boompjes. BILBAO-Gran Via 52. CALCUTTA—25, Mangoe Lane 
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"ALEXANDER PENNEY & CO. 


aon) 107, Fenchurch Street, LONDON, E.C. [ "ss 





























100 Lps PER YARD. 


STEEL GIRDER TRAMWAY RAILS 


Every Section and WEIGHT. 





LIGHT STEEL RAILS, STEEL SLEEPERS, PORTABLE RAILWAY 
CAST-STEEL POINTS AND CROSSINGS, WAGON WHEELS. 
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“© IMPROVED LIFTING APPLIANG 


THE BURTON 


SELF-SUSTAINING 


yj PULLEY BLOCKS 













5S), 











tip 
we’ ; f | 
FORMERLY STYLED ; a : 
() 80 
The “HALF-CHAIN PULLEY BLOCKS. % ¥% | 
h ) 
These are the Original Blocks made under Letters Patent, é } 
and of which I am the Sole Licensee. ; 
fi 
ae y & | 
All Sizes are kept in Stock and can be supplied immediately. , wa | A 
7 VA wie 
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BEWABE of IMITATIONS or SO-CALLED IMPROVEMENTS. 








OVERHEAD HAND TRAVELLING GRANES HAND TRAVELLING CRABS 


ON SAME PRINCIPLE. ON SAME PRINCIPLE. | 
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C. W. BURTON, 158, Queen Victoria St., LONDON, E.C. 


WORKS - - SALFORD, MANCHESTER. 
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The INDESTRUCTIBLE 


Hot Cold WATER TAP 


INVENTED BY 


LORD KELVIN 


(Sir WILLIAM THOMSON), 
i iN Hittin) 





The above illustrates one form only. 


May be had in many Varieties from all Plumbers 
and Ironmongers, or from the 


PALATINE ENGINEERING C0., 


LIMITED, 


10, BLACKSTOCK ST., LIVERPOOL. 
Descriptions on application. 








ONLY ONE QUALITY MADE, 


PRICE 1s, PER LB., DELIVERED FREE. 





JOHN DEWHURST & SON, 


ATTERCLIFFE ROAD, SHEFFIELD. 
PUSHING AGENTS WANTED. 9818 


ECONOMICAL 











“CIRCULAR SAWS 


For Hot and Cold Iron or Steel. 
Revised Price List forwarded on Application. 


y SPEAR&JACKSON 


ETNA WORKS, SHEFFIELD. 374 
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348 SSWHITECROSS STLON 


ENGINES & BOILERSHG - 


FOR ALL PURPOSES, 
» WATER RATES DOWNTO 13 1DS 


DIRECT DRIVING ENGINES. 


SPEEDS UP TO 1000 REV. PER MIN. 


AIR PUMPS ano CONDENSERS, 
FEED WATER HEATERS 
AND. PURIFIERS, 

+ INDICATORS & AVERAGERS, 


SIGHT FEED LUBRICATORS, 
SAFETY VALVES _ 
AND LOW WATER ALARMS. 


COMPLETE STEAM PLANTS SUPPLIED. 
WITH -ALL ACCESSORIES 


THE CLOBE ENCINEERING CO. 


LIMITED, 
38 VICTORIA BUILDINGS, 


MANCHESTER, ENCLAND 














MASON REDUGING VALVE. 


Reliable, Sensitive, Durable. 


STANDARD ALL OVER THE WORLD. 





BosTron, U.S.A. 
75a, Queen Victoria Street, LONDON. 
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MASON REGULATOR CO. |: 


THE “NEW AMERICAN” 


TURBINE. 


Strongest Wheel in th 
Market 
Specially suited for 
Electric Lighting 





VERTICAL OR HORIZONTAL, 286 
Illustrated Priced Catalogue on application. 


Wu. R. DELL & SON, 


26, Mark Lane, LONDON, #.O. 








LTD, 





= iw ao 
OMPRESSORS 
FOR HIGH-PRESSURE GASES. 


The Scotch & Irish Oxygen Co., Ld., 


ROSEHILL WORKS, 34 
POLMADIE, GLASGOW. 


ENGINES, BOILERS, 


WATER-WHEELS, 
MODERN FLOUR MILL MACHINERY. 


SERS 
ASSESS 


= * 

SR SS SSE, 

. ~ > Se LSS 
SS Es 














ar 


2 WH HF 4 i, 
y \ {} 
i ht 
aH 
| al 
=Ez Ay . iM 4 Ny 


SS 

—s 
= = 
ee —— = 


WHITMORE & BINYON, 


64, MARK LAN 





IRONWORKS, 
WICKHAM MARKET, } 4%? { LONDON, E.O, 
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REFRACTORY 
POWER 
ANDO OURABILITY 


UNEQUALLED = 


SPECIAL INTENSE CO OUS & INTERMITTENT HEATS 
GROUND GANISTER 


* FOR LINING & REPAIRING ALL KINDS OF FURNACES 
STEEL MOULDERS COMPOSITION AND OTHER HICHLY REFRACTORY GOODS 


J-CRAYSON LOWOOD & CO.L™® Boattercurrero. SHEFFIELD 


BYANY OTHER BRAND 
FOR 
4 SIEMENS PROCESS 
= CLASS WORKS 








9925 


ZZ DYNAMOS, 

_ — Miternators and Transformers. 

~~ D.P. ACCUMULATORS. 

Are Lamps and Carbons. 

PERRY'S PATENT ELECTRICITY SUPPLY METER. 

o VULCANISED INDIA-RUBBER CABLES. 
TELEGRAPH APPARATUS OF ALL KINDS. 








SARA 





sorteenteninell 


UNEQUALLED 
FOR THE 
QUALITY WORLD. 











SUCH AS 


LOCOMOTIVE FIREBOX PLATES, SHEETS, RODS, &. 


HQUAL TO THH BEST MAKES IN THE MARKBT. 
—— Samples and Prices on application to —— 


ATGUST RAIOCHW ALD, 


Dashwood House, 9, New Broad Street, LONDON, E.C. 








DEMPSTER, MOORE & Co.. 


49, ROBERTSON STREET, GLASGOW. 


VERTICAL & HORIZONTAL STEAM ENGINES & BOILERS 


ENGINEERS’ MAOHINE TOOLS of al! kinds. HAND and STEAM ORANES and 
WINOHES. Hand Pumps. Steam Boiler Feed and Bilge Pumps. Injectors, Water 
Lifters, &o, OAPELL’'S BLOWING AND USTING FANS, 


ILLUSTRATED OATALOGUE ON APPLICATION. 
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| J. BEALE’S NEW PATENT 


USTERS. 


Advantages as compared with his 
former Patents : 


Increased Steadiness of 
Gauge. 

Saving in Power of about 
one-third. 


Saving in Space, so that old 
Exhausters can be replaced by 
new ones of about double the 
capacity without taking up more 
room, 

Important Saving in Cost 
of Repairs, when necessary. 


Improved Methods of Lu- 
ay ~ _ brication. 


s 

i Sess 

mn ° Oo CRATE Oa cre 
Z¥ H ¥ 
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Messrs. B. D. & Co. have made the 15 largest Exhausters in the 
world; these are of a combined working capacity of over 4,000,000 
cubic feet per hour. All are at work, giving great satisfaction, at 
various pressures of gas up to 50 inches of water, and several being 
worked to 20% above their nominal capacity. 


BRYAN DONKIN & Co,, Ltp., 


SOUTHWARK PARK ROAD, BERMONDSEY, LONDON. 





$$ 


\ CHADBURN & SON’S 


















PATENT “DUPLEX CONG” TELEGRAPHS. 
“Latest Improved” Engine Telegraph. 


TRANSMITTER { With HAND REPLY. 
ON BRIDGE. ( Also ENGINE AUTOMATIO REPLY. 


(Pointer sete etic eee 


With ‘‘ DUPLEX GONGS “— 
DEEP TONE for AHEAD. 
SHRILL TONE for ASTERN 





INDIOATOR IN 
ENGINE ROOM. 


Tachometer—Revolution Indicator. 
Showing at a Glance the Number of Revolutions per Minute. 


STEERING, ‘‘ LOOK-OUT,” AND DOCKING TELEGRAPHS. 


(PELEGRAPH WORKS: 


11, Waterloo Road, Liverpool. ,,,, 
GLASGOW, 69, Anderston Quay. LONDON, 106, Fencharch St. 


JOHN H. WIDDOWSON 


(16 years Manager at Sir Joseph Whitworth & Co.), 
BRITANNIA WORKS, orosALt Lane, SALFORD, MANCHESTER 


—— MANUFACTURER OF 


(mproved TUBE-PLATE TAPPING APPARATUS, 


And every description of Screwing Tackle, &c. 


LANARKSHIRE STEEL CO., Ld., 
MOTHERWELL, N.B. (°onrssnert.t°) 
Manufacturers of MILD STEEL BARS, ANGLES, BULBS, 


and BULB TEES, by SIEMENS PROCESS. 

Guaranteed to pass Admiralty, Lloyds’, Board of Trade, Bureau 

Veritas, Indian State Railways, and other Tests. 
LANARKSHIRE LANARKSHIRE 








ly and 
Automatic Telltale. 


BRIDGE TRANSMITTER 


With Hand Re 














err 











SPECIALITY: Chain of Superlor Quality for Cranes, Holsts, Steering Gear, Mining & other purposes. 
London Office: 60, QUEEN VIOTORIA STREET, E.0. ™ | 


BRANDS: poner q @ STEEL. SHIP @® STEEL 


Telegrams: “SIEMENS, MOTHERWELL.” 9481 
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PATENTEES AND SOLE MANUFACTURERS: 


SOUTH WALES RUBBER (0., 


32, WEST BUTE STREET, 


_CARDIFF. 


Tele, Address : 






















Numerous Records of 
five & three years’ Durability. 

Cannot Crack or Break, 

Reliable and very light. 


LEWIS'S OXIDISED COTTON BELTS 


For Outdoor Work and Warm Climates. 


=o METERS. 


H. FROST’S PATENT. 

















a » THE MANCHESTER WATER METER 60., Ltd 


TIPPING STREET, ARDWICK, MANCHESTER. 


ESTABLISHED 1860. 77 














DARLINGTON. - 


SODA WATER MAGHINERY, 


For the Manufacture of all kinds of Aerated Drinks in the highest state of perfection, 


BARNETT & FOSTER, 
“NIAGARA WORKS,” 


> \ 250, Eagle Wharf Road, 
= LONDOom, MW. 


LATEST AWARDS: 
Three GOLD, Two SIL & Two NZE MEDALS, 


International Health bition, nye mt 1884, 
em = E SODA WATER MACHINE, 


tus, is supplied for £40 
set for poy wg Boe sasing? 100 a = 




















e, Ginger Ale, 
. per day. 
us E = No technical knowledge is required, as all information is 
= given to purchasers of Machines. 9958 





est Award, Di a of enous, at Royal es 
Military Eunibition, Chelsea, 1890." ILLUSTRATED CATALOGUE FORWARDED FREE. 








cenaaaasiaill 


GIRARD 


TURBINES 


wre HORIZONTAL SHAFTS. 


ABSOLUTELY UNRIVALLED 
FOR HIGH FALLS. 


Improved Pelton Wheels. 


WM, GUNTHER, 


CENTRAL WORKS, |. 











== OLDHAM. 





"BIFFLE: PLATES. Aa 





PREVENTS 


DESTRUCTION 














UNEQUALLED 
ECONOMICAL | FIRING. 


‘a 
» NaN 
2 'G, GEDDES, 
i 


2a, Drury Buildings, 





LIVER POOL. 








pp =A Packing 


a ” 


s 


<a 


ZY 


MSS 
YY 


WY 


nese 
aah teary | 


1, 
= 
N 
SQ 


\ 
r— 


Ze. SASS ——y PSTER AED CASED 


OTL ENOL T EET TENET OEE ETT EMEEE OPP ERAS ET EE ELLE 


PRIOES AND ANY FURTHER INFORMATION ON APPLICATION. 


GREEN & BOULDING, 


HDINGINDDRS, ons 
21, FEATHERSTONE STREET, CITY ROAD, 


LONDON, E.C. 
KINGHORNS 


= METALLIC VALVE 


For ECONOMY and 
DURABILITY are not 


WS SSS 


NS 

















Are being largely used 
by the BRITISH and 











equalled by any other FOREIGN NAVIESand 
valves made, and canbe the principal Steam. 
easily fitted to existing ship Lines. 
pumpe, eo me 
— FIG. B. MULTIPLEX 
Fig. A FLEXIBLE DEAD LIFT VALVES 
SHEET VALVES. 


For Particulars and Price Lists apply at the Offices of the 


METALLIC VALVE C0., Tower Buildings, Water Street, IVER 








14 ENGIN 


EERING. [Dec. 29, 1893. 











THE PROJECTILE CoO., Ltd., 


MANUFAOTURERS OF 


SOLID DRAWN STEEL GAS VESSELS 


For containing Carbonic Acid, Hydrogen, Oxygen, Sulphurous Acid, Ammonia, 
Chlorine, Nitrous Oxide, &c., under great pressure, 





Head Ofice NEW ROAD, WANDSWORTH OAD, AD, LONDON, SW 


Telegrams : ‘‘ DIEPRESS, LONDON.” 























— THe ONRIGINAXE — 


UNIVERSAL MILLING MACHINES 


MADE BY THE 


BROWN & SHARPE MANUFACTURING CO., Providence, R.I., United States, 


Aas Kurt om Sroox amp Soup BY THEIR AGunTs, 


BUCK & HICKMAN 


380, Whitechapel Road, LONDOR, E. 
At favourable Prices compared with any of their ies 


By these Machines in large numbers, with 
expensive Special Tools, much greater acouracy has 
been attained than can be reached by the usual 
methods of manufacture. The importance of the 
greatest attainable accuracy in Tool 
Machines will be appreciated by Engineers. 





Also Sole Agente for 
The MORSE TWIST DRILL AND MACHINE OO. 
The PRATT & WHITNEY MACHINE CO., 
The BROWN & SHARPE MANUFACTURING OO. 
The NORTON CO.’8 EMERY WHEELS AND 
MAOHINES, 
And Agents for 
The E. HORTON & SON OHUCK OO., 
THOMPSON'S PATENT FLEXIBLE AND UNIFORM 
TEMPER HACK SAWS. 
: PARKER'S & STEPHENS’ PATENT VIOES, 
OUSHMAN CHUOKS, WESTOOTT’S CHUCKS, 
STANLEY RULE & LEVEL OO.’8 PLANES, 
&o., &o. 
ALL KINDS oF AMERICAN AND ENGLISH TOOLS SUPPLIED. 400 


__ Correspondence solicited. | Oatalogues mailed on application. 


Np INSURANCE OFFICE 
a 








(FIRE). Founpep 1710. 
68, THREADNESDLE Stazst, Lonpon, E.O. 











LLEWELLI is & JAMES 


SOLE MAKERS 
OF 


LAMPITT’S 


PATENT 


SEPARATOR 
GRADER, 


Soar Lanz Mit, LeicesTER, December 30th, 1892. 

Dear Sir,—We have had your Machine running for some months without any 
hitch whatever. The Machine is doing all that we expected from it, and it enables 
us to clean dirty foreign wheats better than we have ever done it before. We shall 





Th Oldest Purely Fire Office in the World. | [ps 
£391,800, OOO r 







STEAM ROAD ROLLERS, 
TRACTION ENGINES, 
ROAD LOCOMOTIVES, 
PORTABLE ENGINES, 


AVELING & PORTER, 


ROCHESTER, KENT. 
=". a. BONES PaTranT 


areas TUBULAR CORNISH SOLES, 


We beg to call attention to the sizes and power 
of these Boilers, showing the small amount of 











space they occupy— 
Bg long, > > diameter, ‘2 horse - power. 
icf. | eft Oi » 40 i 
Y 13ft. ,, 6ft. Gin, a 60 ms 
i 14ft. ,, 7ft. Oin. ” 60 ” 
15ft. ,, 7fb. Gin, a0 70 ” 
16ft. ,, 8ft. Oin, ” ” 
17ft. ,, 8fb. Oin. 9 a 
»  8ft. Oin, » 100 





18ft. 








Testimonials and Prices on application. 


South ae ” Baile Works, Long Jane, airs ‘ie 


A LARGE NUMBER OF pdr MEN KEPT ON HAND SPECIALLY FOR BOILER REPAIRS. 300 








Neen DS fen 


Fane 


S55} UP COMPLETE FOR’ 
IRON, STEEL & METALS 


“OF 
Ww SEAMLESS STEEL / 
TUBES, WELDED 


TUBES %e 





Man yeactURER OF 
CHILLED AND WE! s\n 
MILL & FORGE Wi 
iat: GENERAL EST. BROW 
OLLS TURNED & TBR FOR ANY SECTION 


ARMSTRONG, STEVENS & SON, BIRMINGHAM. 


BEST ENGINEERS’ BOLTS & NUTS, BLACK & | BRIGHT IRON & STEEL. 



























SET SCREWS. MACHINE SCREWS. 
STUDS. COTTER PINS. 
RIVETS. WHEEL KEYS. 
COACH SCREWS. TAPER PINS. 
ELEVATOR BOLTS. Pitch & Crane Chain. 











DROP FORGED STEEL SPANNERS, SINGLE & DOUBLE-ENDED 


To suit all size Whitworth Belts and Nuts, 4 in. to 2i in. - 






ustrated Price Lists on application. 














be pleased to send you samples at any time or to show it at work oy intment. 
E 


Yours respectfully, A. & ANS. WwW 


SPECIAL DROP STAMPING, IN IRON OR STEEL, TO ANY PATTERN, 
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Schiele’s Patent Fans 


CIVE BETTER RESULTS THAN ANY OTHER FAN IN THE MARKET. 











FANS FANS 
FOR FOR 
FORCED EXHAUSTING 
DRAUGHT. PURPOSES, 
FANS OF ALL KINDS. 
FOR SPECIAL FANS 
SMITHS’ FIRES. DESIGNED 
- CUPOLAS — FOR 
AND SPECIAL 
FURNACES. PURPOSES. 








BLAST FAN. 


SCHIELE UNION ENGINEERING CO., Ltd, 


Pollard Street East, 
ANCOATS, MANCHESTER. 


Telegraphic Address—" Schiele, Manchester.” 











London Representative: E. C, AMOS, M.I.M.E., 11, Queen Victoria St., £.0. 


MACKIES SPRING PULLEYS. 


830,000 IN USZ. 


Original Patentees of WROUGHT-FRON SPLIT PULLEYS, with Cast-Iron Bosses. 
LARGE STOCK. 42 Immediate Delivery of any ordinary size. 
Shafting, Couplings, Brackets, Wall Boxes, Hangers, Plummer 
Blocks, Castings in Iron and Brass, W.I. Wheels (any pattern), 
Water Carts, Iron Barrows, Sack Trucks, Pulley Blocks and 
Shears, Cast-Iron Pulleys, Fencing, &c. 


| 


October, 1893. 





Taken from Photo. of Pulley supplied 
Size—!2 ft. 3 in. diam. x I ft. 9 in. face x 5 in. bore. 
To transmit 160 I.HP. at 115 revolutions. 


a= 


MAGKIES Ltd,, Berks Iron Works, READING. 














DUNSMUIR & JACKSON 


MARINE ENGINE MAKERS, 


SHIPBUILDERS & BOILERMAKERS 


Govan Engine Works, 


GLAS Gow . 


CONTRACT FOR 


ALL SIZES & DESGRIPTIONS OF 
STEAM VESSELS, 
MARINE ENGINES AND BOILERS. 





8 


Estimates given on application. 








JOSHUA HEAP & CO.,Ltd. 


OLDHAM ROAD ENGINEERS’ TOOL WORKS, 
ASEH TON-UNDIR-LYMNse 





PATENTEES AND MANUFACTURERS OF 


se om TRAD Heay’s Patent: Pipe and Bolt 
hiormdrt” Screwing Machines 


» SOREWING TACKLE 


Of every Description. 


am Tn 


BOLT SCREWING AND NUT TAPPING MACHINE, 
For tin. to Ifin,, with RELEASING MOTION. 


= New Illustrated saeelogue sent free upon 
Application 
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THE STEEL GOMPY.OF SCOTLAND, 


LIMrTEeED. 


(SIEMENS PROCESS). 
23, mone) aruaie* Square, GLASGOW. 





SOLE MAEZHERS OF 


Riley’s Patent Stockless 
Anchor, 


g Wright's Patent Improved 
Martin’s Anchor, 











—— ALSO —— 


ALL ORDINARY TYPES OF ANCHORS TO ORDER, RODCER’S, 
TROTMAN’S, ADMIRALTY PATTERNS, &c. 


81 








WILLIAM BEARDMORE & CO. 


( CONTRACTORS TO ADMIRAL 
PARKHEAD FORGE, ROLLING MILLS, AND STEEL WORKS, 
GLAS Gow. 


MANUFACTURERS OF 


STEEL SHIP & BOILER PLATES, ANCLES, BARS, & RIVETS. 
FORGINGS OF ALL DESCRIPTIONS & DIMENSIONS. 


(ALL STEEL BY SIEMENS PROOESS.) 


Admiralty, Lloyds’, Board of Trade, Bureau Veritas, Indian State Railway, and other tests at Works. 
SPECIALITIES. 


Steel ARMOUR PLATES, as approved by H.M. Government; 
OCONNING TOWERS, &c., Finished Oomplete. 
HOLLOW SHAFTS for Marine Engines, &c., of largest dimensions, 
Steel BOILER PLATES of largest dimensions, 
All kinds of FLANGING WORK by Hydraulic Pressure. 


eae: BRICK MACHINES, 


TILE & PIPE MACHINES, 
~ CLAY-PREPARING MACHINERY, 


In greater variety than is made by any other Firm. 


—_——eecnc 0 0 eee 


JOHN WHITEHEAD & CO., 


ALBERT WohEsS, PRESTON, LANOS. 
THE OLDEST HOUSE IN THE TRADE. 











GATALOGUES, IN SEVERAL LANGUAGES, ON APPLICATION, 88 








es ahaeimaienell 





Fried. Krupp Grusonwerk 


MACDEBURC:-BUCKAU., 


HYDRAULIC LEAD-COVERING CABLE PRESSES 


(HUBER PATENT), in different sizes. 


HYDRAULIC LEAD PIPE PRESSES. 


LEAD ROLLER PRESSES. 


——— CATALOGUES FREE. 





WEARDALE IRON AND COAL CO., 


Tudhoe Ironworks, Spennymoor, Durham, 
OOLLIERY OWNERS (HOUSE, STEAM, & GAS COALS), & MAKERS OF “‘WEARDALE” OOKE. 


Steel (Mild Siemens’) Boiler Plates & Sheets. 


STEEL OR IRON BARS, ANGLES, TEES, HOOPS, STRIPS, CHEQUERED PLATES, &e., 
Of the Highest Gully, Aden, SS Office, Board of Trade, Lloyd's, Bureau Veritas 


Single Round Edge Tyre Bars (Iron & Steel) for Carriages, Omnibuses, Vans, &c. 
STEEL LOCOMOTIVE FRAME PLATES. 
Brawps For Inon Bars, BRAND FOR STEEL. | 


TUDHOE CROWN Woreer 
TUDHOE Gest CORAP (SIEMENS) 
WEARDALE 
eFwria THROW. 
“‘WEARDALE”" (for Rollers, Oylinders, Plough Shares & other Chilling Purposes). ‘TUDHOE” (Hematite). 


PRINCIPAL OFFIOES: WAREHOUSES: 
TUDHOE IRONWORKS, Spennymoor, DURHAM. — YARD, Upper Thames St., LONDON, B.C. 


, London Agent. 
GEORGE YARD, Upper Thames St., LONDOR, E.C, And GATESHEAD-OR- TYRE. 
an ia Tome Pe rdetel Soest Aen, Raa tae 


Sole Agent for Scotland: Mr. D. 8. MILLER, 128, Hope Street, GLASGOW. 





























PATENT 


HYDRO-CARBONATED BONE-BLACK 


FOR 


GASE-HARDENING 


AS SUPPLIED TO THE ADMIRALTY, INDIA OFFICE, and used by some of the 
leading Railway Companies, Engineers, Tool Makers, and Cycle Makers, throughout the World. 





We are prepared to appoint GOOD AGENTS where not represented. 296 











Sole Agent: W. STAMM, 8, Bast India Avenue, LONDON, £6, === 


W. H. PALFREYMAN & CO., 87, PICCADILLY, MANCHESTER. 
SSE ASE A eI TSS SN PS Ca 


C.C. DUNKERLEY & CO., 
IRON & STEEL MERCHANTS, MANCHESTER. 


IN STOCE. 
IRON AND STEEL GIRDERS. 























= 
bd = 
a Sections from 20 x 7 to 8 x 1}. S 
-- Bs Maximum lengths 40 feet. Fs 
z= rm S 
£ S a 
OQ = 7 = 
= = CHANNELS. | ANGLES. == 
3 FLITCHES. TEES. = 
= &c., &C., &C. Ss 
INQUIRIDS SOLICITHD. © 
OFFICES—66, PORT STREET, MANCHESTER. 7322 








TANDEM BEARING METAL. 
’/First Prize Awarded at the Columbian Exhibition, Chicago, 1893, 


SOLE MANUFACTURERS : 


HOVELER i ——— 


3, STOCKWELL AVENUE, LONDON, S.W. 
Telegraphic Address... ‘* ANALYZING, LONDON.” 


THE HUNSLET ENN COMPANY, 


LOCOMOTIVE 
TANK ENGINES 


Of all descriptions and any size, for 


lronwerks, Collieries, 

Contractors, Docks, 
Manufactories, 

Branch Railways, 

&e., &e. 

Specially designed for any cir- 

cumstances, or to suit any 
Gauge of Railway. 


> 
- ARRANGEMENTS MADE FOR 
= HIRE 
= O. Purchasing Lease or other- 
wise 93894 





9502 
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BINNEY & SON, 


CATHERINE STREET, CITY ROAD, LONDON, E.0.| eo" 


CITY OFFICE: 62, "QUEEN VICTORIA STREET. 


Prices on APPLICATION, 


COTTON WASTE, LEATHER BELTING, 
ENAMELLED GAUGE GLASSES, 


SHIPPING ORDERS PROMPTLY ATTENDED TO. 9952 
Branon Drerots—GLASGOW, 50, West Howard Street; 





Street, Boar Lane. 


For DYNAMOS ae 
VENTILATORS Ss, Ss: 
SUNLIGHTS Me SY Large 
STOVES So” FZ Stocks of 
and all other hk eS grt rT 
<8 « all Qualities 
nae <, KS a4 onhand. 9605 
a © Awa IMPORTERE. 


NILES TOOL WORKS CO., 


ELAMIzLTrOnM, OHIO, U.S.A. 


MACHINE TOOLS. 


Iron & Steel Working Machinery for all Classes of Machine Shops. 
SCREW MACHINES 


For making all kinds of Set Serews, 

Tap Serews and Studs. Will do the 

work of three or four small lathes 

and turn it out in bettershape. Send 

for special catalogue fully deseribing 

machines and illustrating samples 
of work done, 













































ic PATENT ‘WELDLESS STEEL TUEES, 


a 


es 
SS eK For Boilers, Hydraulic Presses, Ferrules, Boring { } 
~ Rods, Bushes, Shafting, Couplings, & other uses, 


DOUBLE HELICAL TOOTH WHEELS. 


Bevel or Spur Gear from 3in. to 20ft. diameter, 
MADE BY SPECIAL MACHINERY. 


ADVANTAGES over ORDINARY GEARING 


















Stronger Tooth. 
More Bearing Surface on Tooth. 
Less Pressure on Collar of 
Journals. 

Free from Jerks 
and Backlash. 
More Teeth in 
Gear. 
cae ok Work- 


Mf( ZY e. 
; Liz ZL \\ Di _ earietiy 


WILLIAM 1 WRPKEEE € 801 SONS, aie &c,, OLDHAM. 


London Agent : Mr, THOMAS BARRACLOUGH, pat House Chambers, £0, Buckl bury, F.0, 














ENGINE PACKINGS, ENGINE OILS |j 


BIRMINGHAM, 280, Broad Street; LEEDS, 26, Trinity = 





CORRESPONDENCE SOLICITED. 7°} * 














aL 


A, 








AIR COM PRESSORS 


WITH COMPOUND AIR AND STEAM CYLINDERS. 


FITTED WITH SCHRAWM’S INLET 
AND OUTLET VALVES. 


Giving the greatest efficiency. 





SCHRAM’S IMPROVED 
Rock-Boring Machines, 


2,500 IN USE IN ALL PARTS OF 
THE WORLD. 





203 


Diamond Prospecting Drills. 


OPTIMUS COMPOUND ROCK DRILL 


(P. J. OGLE’S PATENT). 


Consumes 40 per cent. less Compressed Air than any other 
Drill, at the same time giving the most effectual results. 


RICHARD SCHRAM & CO., 


GREAT GEORGE STREET. WESTMINSTER, S.W. 


, A.B.C. and The Engineering Telegraph Codes used. 9767 

















17a, 


Telegrams—'‘ SCHRAM, LONDON.” 


PATENT HEATER CONDENSER C? 








TELEPHONE 16 GREAT CEORGE St _ TELEGRAMS, » 
NUMBER ——_ 
=e" WESTMINSTER 


SOLE MAKERS OF WRICHT’S PATENT 


WATER SOPTENERe® JL Mails 
CONTINUOUS FILTER 
! -waF RED WATER HEATER 
SURFACE CONDENSER 
WATER RYAPORATOR 
HEATER CONDENSER 
COMBINATIONS 


Water analysed and reported upon 
where Softeners are anticipated 
FREE OF CHARGE. 


FROM 20% to 60% SAVED, 
THOUSANDS SOLD. 
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ORUICKSHANKS& 00K) SCHAFFER & BUDENBERG ITWILLPAY 
LIMITED, 2, Southgate, Deansgate, MANCHESTER, 
74, GALBRAITH STREET, 194 & 196, Hope Street, GLASGOW} 77a, Queen Victoria Street, LONDON, E.C. 
GLASGOW. TN Stas Sonat ee ne ee | ee 


TO USE 


Telegraphic Address—‘ BLOWERS, GLASGOW.” 
Telephone No. 3873. 


MAKERS OF 
IMPROVED NON-BREAKABLE 
WROUGHT-IRON SPLIT 


PULLEYS 


Large Stock ready for immediate delivery. 
Any size made in 24 hours’ notice, 








SURVIVAL OF THE FITTEST. 
CHARLES TAYLOR'S 


PATENT MACHINE VICE 


Now stands alone in the market; no other . ou 
or advertised to any extent. OVER 5000 8 


147 




















THR ONLY isos er 
: ON 
PERERCT i 
UNIQUE ~ Send for 
FEATURES. Price List. 
PATENT SPIRAL CHUCK, 
SELF-CENTRING. 


Beats all the Yankee 
Universal Chucks, holds 
tighter, truer, and wears | 

longer. 


Stands heavy engineers’ 
work on back-geared 
Lathes, 


All Wearing Parte Hardened, which is ~~ 
with the Yankee Ohucks. 


C. THR, "Sea BIRMINGHAM, ee 


Reducing Valves, etc. 


— * RE-STARTING INJECTOR, 


Combined with Steam Regulator, Sack 
Pressure Valve and Overflow ‘Valve. 


EASE OF MANIPULATION |! 


CERTAINTY OF ACTION! 
Will work between 30 and 180lbs. WITHOUT 
WATER REGULATION, by simply turn- 
ing the lever. Will re-start automatically 
WITHOUT LOSS OF WATER. 


ay for HIGH LIFT and HOT 
WATER 


At a steam pressure of go Ibs. per [) in., 
the Injector will feed water at a temperature of 
oe to 120° F., with a lift of 6 to 9 feet, and 

to 105° with a lift of 12 to 15 feet; all 
9 thout regulating the water supply. 


2 Under normal conditions the Injector will 
lift 20 feet at any pressure exceeding 70 lbs. 
13 feet at 45 lbs. 


More than 10,000 of these Injectors 
have been sold during the first five asl of 
their manufacture. 


J.H. CARRUTHERS & C0., 


Polmadie Iron Works, GLASGOW. 


STEAM PUMPS, Mimi 


DUPLEX AND DIRECT ACTING, 
FOR ALL PRESSURES AND PURPOSES 


ALWAYS in STOCK and PROGRESS. 


PARTICULARS AND PRICES ON APPLICATION. 
Telegrams to “ Hoisting, Glasgow.” e 



























___HIGH-PRESSURE DUPLEX PUMPS. VERTICAL DUPLEX. 52 











BRIGGS BRosS. 
Cate Joseph Briggs, in H.M.RB.N,), 


‘ Patent TUBULAR STEAM & HYDRAULIC 


PACKING MANUFACTURERS, 
MOOR END HUNSLET, LEEDS. 


YB | GY 

"Ae the Oanvas Packing hn Tubular Core or Ring | 

’ B. Cis uze for strengthening purpoers Til Y 

Bis thepiton rou . Elathe oylinder cover. F the gland, 
Telegra; ACKING, LEEDS. 








THE 
BOILER INSURANCE 
STEAM POWER CO. 
Head Office; 67, King St., MANCHESTER. 


EsTABLi@HeED I859. 


AUTHORISED CAPITAL - £250,000. 
INVESTED FUND8 . £97,000. 


Boilers and eae Insured 
Bie Henplovare?Pintiliee wate 


Joint Policies Issued, 
Individual Accident Insurance, 


J. F.L, OROSLAND, M.Inst.M.B., Assoc, M.Inst.0.B., 
Ohief Engineer. 
0, BULLOOK, Assoc, poo Assist. ong 


EDWARD HAD. 
Applications for Agencies Invited. 














STEAM + CO. 





Manufacturers of Steam Engine Indicators, Sight-Feed 
Lubricators, ‘‘ Pop’’ Safety Valves, Water Relief Valves, 
Chime Steam Whistles ; and Sole Agents for the Mason 
Reducing Valves, and Chapman Full-way Sto 
Valves, for Water, ‘Steam, Gas, Oil, and Ammonia. 





SEND FOR NEW ILLUSTRATED CATALOGUR AND PRICE LIST. 


A large Stock always ready for immediate delivery. 








75, QUEEN VICTORIA STREET, LONDON. 


CROSBY-WAAREN-HAUS, Steinhitt 8, HAMBURG. 
HENRY CHAPMAN, 10, Rue Laffitte, PARIS. 233 





CROSBY INDICATOR, for High Speeds, 











“DENISON” WEIGHER 


Saves Cartage to a fixed Weighbridge. 
Saves Time. 
Saves Labour. Saves Floor Space. 








“DENISON” WEIGHER 


Oan be relied on to give accurate 
results. 
Weighs from 1 lb. to 100 tons. 


“DENISON” WEIGHER 


Completely meets the requirements of 
the New Weights and Measures Act. 





Weigh your goods whilst lifting them, 
and money will be saved. 





NO SPRINGS. NO LIQUIDS. NO LOOSE 
WEIGHTS. NO UNCERTAINTY. 


“DENISON” WEIGHER 


Is compact and handy. Converts any 
Crane into a Weighing Crane. 


Send for 1898 Catalogue. 
SOLE MAKERS; 414 


SAML, DENISON & SON, 


Atlas Foundry, LEEDS, 
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Warrington Wire Wire Rope’ Works, Ltt 


War Office, Admiralty, 0 and Foreign Governments. 
Head Oftce: 18, Gonmm Prazszas, LIVERPOOL. 
Telegraphic Address, ‘‘ Wirop, Liverpool.” 











VULCANITE & 


Harsvre Inpia-Russer C. Co. 
LonpoN WAREHOUSE: F. WINTER, 
138, Lonpon Watt, Woop Srreet, E.C. 


EBONITE. 








7G ju|MATTHEW KEENAN, 











THOMAS BRADFORD & Co. 


LAUNDRY, 
DAIRY, COOKING, & BATH 


ENGINEERS, 
Crescent Iron Works, MANCHESTER. 


=< LEROY'S 








140/83, High Holborn, LONDON. 33 


gg), RON & STEEL TUBES 


AND FITTINGS 























‘HN SPENCER 


CLOBE TUBE WORKS, WEDNESBURY. “ 
London Office: 14, Great St. Thomas Apostle, F.C. 


J.B. TREASURE & C0. 


QA, GAUGE GLASS MAKERS, 
Ms) STEAM GAUGE MAKERS, 
*j/ LUBRICATOR MAKERS. 
WATER GAUGE COCKS, 
INDIA-RUBBER WASHERS 


” 8, VAUXHALL ROAD, 
LIVERPOOL. 


Contractors to H.M. Matra. 





SAMPLES FREE ON APPLICATION. 


W.J. DAVIES & SONS 
109, Wxston Sr., 
S.E. 09086 


EMERY & EMERY CLOTH) 
COMPOSITION 


FOR COATING 

prevent the retiatinn ion cr 

power of steam, IT WILL s aT ONGE 8 SHOW A LEAK; 
IT CANNOT CATCH OR COMMUNICATE FIRE. 


Used in H.M. Dockyards, Arsenals; also by 
principal Railway and Dock Co.’s. 


OT} May be seen where it has been in use for fifteen 


i.F. LEROY & CO., 
GRAY ST., COMMERCIAL RD., LONDON, E 


Also at MANCHESTER. 871 


SILVER MEDALS INTERNATIONAL HEALTH (884) AND 
INVENTIONS (i885) EXHIBITIONS. 


KEENAN’S ant For oovering Steam and 
PATENT nee 





Improved Patent 
A ORDUCEINE 























NON-COMDUCTING Reocawaaes 
agit ten Sy 
Vegetable Pulp, sree gpone 


Sole Manufacturer, 


ARMAGH WORKS, TREDECAR ROAD, WORTH BOW, LONDON, E. «01 ses 
a oeeenaummael 











q JOHN OAKEY & SONS, Ltd. 


GENUINE EMERY, 
EMERY CLOTH, 
Wolingim Mls, GLASS PAPER, 
me“ONDON, 8. + BLACK LEAD, &c. 


EMERY WHEELS 
For all Purposes. 


LONDON, 8.. 








The oldest 
The best 
The cheapest 


i ee Wheatland Works, SEACOMBE. 


\ 130 Queen Victoria Street, 
LONDON. 
} Guardian Buildings, Cross St., 
MANCHESTER. 
220 Ingram Street, GLASGOW. 











BAGSHAWE BROS. & CO. 





“STANDARD” 


Patent Detachable Chains, 


For Elevators, Conveyors, Driving 
Purposes, xe. 





Strongest and most reliable, 
SEAMLESS AND RIVETTED 





Steel Elevator Buckets. 


: BAGSHAWES J S JOINTING 





THE BEST 
For Steam, Hot Air, and Hot Water Joints. 


“Ss TraAaANDARD” 


DODCE WOOD SPLIT PULLEYS. 








The Lightest and Strongest Pulley: 
BEWARE OF IMITATIONS. 


“<“pETRoOrT” 


Emery and Corundum Wheels. 








Free Cutting, ate, pon a 
CLEVELAND TWIST DRILLS. 





Twist Drills in the Market. 
LARGE sSsTrock=z Ss. 


4a, UPPER THAMES ST., 


LONDON, E.c. 286 
SEND FOR NEW CATALOGUE. 
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THE -_TANITE 60. 


STROUDSBURG, 


NEW YORK 
AND 


CINCINNATI 
U.S.A. 





MANUFACTURERS OF 
Solid Emery Wheels, Emery Grinders, Emery, 
Solid Emery Whetstones, Triple Coated Emery 
Knife Sharpeners, Tanite Mills Liquid Polish, 
Tanite Mills Polishing Paste, Tanite Mills Knife 
Powders; Gray, Dark Brown and Dove Colored ; 
Boiler Front Paint. 


The Tanite Co.’s Goods are the Standard 
all over the World, 


MARKT & €0., Ltd., 


Hamburg, London & New York, 


SOLE AGENTS FOR 


TANITE MILLS EMERY 


AND 


TANITE MILLS POLISHES 


On the Continent of Europe (Scandinavia excepted). 


THOMAS HAMILTON, 


90, CANNON STREET, E.C., LONDON, 
SOLE EUROPEAN AGENT FOR 


Tanite Emery Wheels 
and Grinders, 


Mr. Hamilton is also the only authorised Agent fon 

— goods in Java, Japan, and China, in the Indian 

re, in Tasina nia, New Zealand and the Colonies 

~ the 2 East, and ales holds the Exclusive Agency 
for the celebrated 


TANITE MILLS EMERY 


AND 


TANITE. MILLS. POLISHES 


In the above Countries, and also in 


AUSTRALIA, GREAT BRITAIN AND IRELAND. 


Orders from South and Central America, Mexico, 
West Indies and South Africa can be sent to the 
Home Office, Stroudsburg, Pa., U.S.A., or to any 
exporting house in New York, Boston or Philadelphia. 


BEMROSE & SONS, timites, 


“PERFECTION * PHOTO PAPERS 


For Propvoawe FAC-SIMILE COPIES or 
Tracings on Drawing Paper, in the Drawing Office in:— 
4&.—BLAOK LINES on a PURE WHITE GROUND. 

B.—WEHITE LINES , RIOH BLUE GROUND. 
0.—BLUE LINES ,, PURE WHITE GROUND. 


UNRIVALLED FOR QUALITY & SUPERIOR PRINTINC 
PERTIES. 109 
Srzcumuns ayy Descarrtive Price List, Posr 
IRONGATE, 
DERBY. 


DAVID AULD & SONS, 


WHITEVALE FOUNDRY, 
GLASGOW, 


PATENTEES AND MAKERS OF 
AULD'S PATENT 


Steam Reducing Valves 


: LAND & MARINE PURPOSES. 
(These Valves are extensivel 














98 oi Remo 








in use for supplying steam for 
purposes where a lower pres- 
sure of steam is required than 
that in the boiler, 

ALSO MAKERS OF 406 


REDUCING YALYES FOR AIR OR WATER. 








, CEMENT MACHINERY Cape 





AND METALLIC PACKING. 


( MAOBHTH’S PATHNT. ) 


UNITERSAL SELF “ADJUSTING STUFFING BOX 















Gives to all movements of 
Does not get out of order. 


Perfectly steam t. 
ety ee Ter necselh 


true, 
prings Will any pressure. 
repre foun tho on a ra Reduces friction ; saves coal, 
Traps both steam and sir. Oan be fitted to any engine. 
STEAM USERS & ENGINEERS SUPPLIED 
FOR ALL PARTICULARS APPLY TO THE MAKERS— 


JOHN & EDW”- WOOD, 
mongers} BOLTON.» 

















aS ) 


\ {ee a Hl Th oe oon 
Af iy ——_ Vi Nie 


570 
ad 





ut ON’ 


i," 






SENT Pi ‘ 


ST. a" an L'0.. MANCHESTER 


(Late ORMEROD, GRIERSON & CO., Ltd.), 
HINGIN HERS & MIiLGIW RIGHEHTS, 


MANUFACTURERS OF Have the Largest Assortment in the Trade of 


PATTERNS, 


WITH — CUT TEETH, 


SPUR WHEELS, ” BEVEL WHEELS, 
MITRE WHEELS, 


FLY WHEELS. 


DRIVING PULLEYS AND DRUMS 


GOAN BE SUPPLIED, 


BORED AND TURNED 


IF REQUIRED. 








Stationary Steam Engines for all purposes. 
Porter’s Governors; all sizes in Stock. 


MILL GEARING. 


Cranes, Turntables and Water Columns. 
Compressed Air & Air-Compressing Engines, 
Prospecting Boring Machines, 





AND ALL KINDS OF 


HYDRAULIC PRESSES. 


CATALOGUE OF WHEEL AN 
Telegraph Address: ‘‘ORMEROD GRIERSON, MANCHESTER,” 








National Telephone No, 229. 85 













—/ 
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MARSHALL, FLEMING & JACK, 


ENGINEERS & CRANE MAKERS, 
MOTHERWHILIL, N.B. 








Loco. Steam Sil 
FOR STEEL WORKS, &c. 


OVERHEAD TRAVELLERS. 
HYDRAULIC CRANES. 


87 











Trade Mark 1500 
“ Rigby’s 
Patont.”’ IN USE. 
a s3 
— 
2; eo 
= 3 25 
oc E os 
of as 
P De 
2 EE 
< s ES 
TT = 
; “z 


RIGBY'S Patent STEAM TATE 


SOLE MAKERS— 


R. G. ROSS & SON, 


ENGINEERS, GLASGOW. 
Late GE.EINW &s ROSS. 


GOLD MEDAL, PARIS, 1878 & 1885. 


GAUGE GLASSES 
mn WEEE. 

For Iron, Cast-Iron, Copper, fo. 

sa GUILBERT-MARTIN 


Patentee & Manufacturer of the 
PATHNT 


“BEACON” 
GAUGE GLASS, 





PATENT “BEACON.” 


DEPOT; 
1&2, FALCON STREET, 
Aldersgate Street, | 
LONDON, E.O. 


Ri 118 
ARTHUR HAMBURGER 








¢ HALL. BROWN, BUTTERY & CO., 


YOU HAVE NOT TRIED 


FOR BEARINGS AND ALL WEARING PARTS OF MACHINERY, 
SOLE MAKERS, OSBORNE & CO., 
ESTABLISHED HALF A CENTURY. 
Depot for Babbitt, Phosphor Bronze, White Brass, &c., 
GREAT GARDEN STREET, LONDON, E. 


THE PATENT SOLIDIFIED OIL 
For Lubricating Ordinary and Steam-heated Journals, Engine and Steam-Hammer Slides, &o. 
And for use wherever Tallow or Suet is applicable as a Lubricant. 


THE OHIEF FEATURES OF THIS LUBRICANT ARE— 


1, ITS HIGH MELTING POINT—212° Fah. 2, THOUGH SOLID IT IS SOFT. 3. IT IS PERFECTLY NEUTRAL. 4. IT LASTS FOUR TIMES AS LONG AS TALLOW 
SAMPLES, PRICES, AND COPIES OF TESTIMONIALS ON APPLICATION. 


MANUFACTURERS: 
FLEMING AND COMPANY, LIMITED, 


A. B. 
GAROLINE F BDINEURGE. 


AEE, 
LONDON: 15, WHITEFRIARS 8T., FLEET &T., E.0. OITY OFFICE: 101, LEADENHALL 8T., E. EO. 
BIRMINGHAM: 66, GEORGE STREET, PARADE. GLASGOW: 111, WATERLOO STREET. 


IF 


IT WILL PAY YOU TO 
IT IS HARD, TOUGH, STRONG AND ANTI-FRICTIONAL. 


130 


























Telegrams: ‘‘ Triple, Glasgow.” 





ELECTRIC LIGHT 





MARINE ENGINES ENGINES. 
SCREW & PADDLE. ma HULLS or STEAMERS 


CONTRACTED FOR. 








HELEN STREET ENGINE wom, GOoOvVAMNM, GLASGow . 142 

















Py * 2 


wy 
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Received the HIGHEST AWARD AND 
MEDAL at the Chicago World’s Fair. 


THE “RAPID” 
Sampling and Dividing Machines 


SAVE at least 807, OF TIME. 





ae eee ee ee 


ECONOMICAL AND EFFICIENT. 





The Accuracy of the Machines has been 
Proved. 
MAY BE TURNED BY HAND. 


For Ores, Chemicals, Grain, 
Liquids, &c. 
REFERENCES TO a CLASS FIRMS WHO ARE 
NG THEM. 


The Efficieney aan Durability of each 
Machine is fully guaranteed. 





Machines may be tested before purchasing 


at 59, MARK LANE, E.C., 
LONDON. 402 


Tt. CLARKSON, Engineer. 


JAMES BARR, ENGINEER, 


Band Sawing 
bys, MACHINES, 
Circular Saw 













McNEI us 
NT UNBREAK 
| PATE eeL LADLE 


These Ladies are manufactured 
by a patented process, each from 
a single steel plate without we rm 
or rivet, t 











~ 31" 





‘ | 
Min PARK ne 


SUMNER STREET, SOUTHWARK, 
LONDON, S.-H. 


HENRY J. COLES, 


Hm CRAB DREDCERS. 
OVERHEAD TRAVELLING CRANES. 


ENGRAVING FROM PHOTO oF 10-ToNs StzaAM ORANE, 
Jurnsky Harsourn Works. 






























Y 


HYDRAULIC CRANES, 
PRESSES, AND PUMPS. 


SLIPWAY MACHINERY, 
ROCK DRILLS, and 


| 


é UN) , 








AIR COMPRESSORS. 9887 
TELE a 
KILBOURN PATENT REFRIGERATOR CO., Ld. 
MANUFACTURERS OF OFFICE and 
ICE-MAKING & REFRIGERATING MACHINES WORKS: 
ON THE AMMONIA COMPRESSION SYSTEM WITH BRINE CIRCULATION 59 3 
OR DIRECT EXPANSION ‘ 
For Ice Factories, Steam and Sailing Ships, Abbatoirs and Cold Storages, Commercial 
Bacon Ouring Houses, Butter Dairies, Oreameries, and Cheese Road 
Factories, Breweries, Paraffin Oil and Candle Works, j 
Steam Trawlers and Fish Carriers, &c. LIVERPOOL. 











SPECIFICATIONS & TENDERS 
ON APPLICATION. 


«MACHINES. 


Fitted on Steamships 


“CAMPANIA” \ ~ 


oe 
| thn. ida 








AND 


“ LUCANIA.” 





CLASGOW- 
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ai STANLEY fog 


MATHEMATICAL INSTRUMENT 


MANUFACTURER 
ee irsaalet one hy Tg 
Art Department; 
fn eee and finish, 
6 the most moderate 889 


“Price List post free.’ Engine Divider to the Trade. 
Address: GREAT TURNETILE, HOLBORN, LONDOE, W.0. 


PLANS & SPECIFICATIONS. 


Surveying and Superintending. 
Estimates, Plans, Drawings, Specifications, &c. 
Promptly Prepared. Terms Moderate, 


C. HOLLANDER, Consulting Engineer, 
12, Grosvenor Terrace, TOF. 097¢ 


wHY rt TRO TOU EL Sas 80 
ae NS EBV AETY E? 
devices are the best means fae 
MAKING . OFITS GREATE 
Schitze’s MOULDING SAND MI 
MACHINE will Mix Sandat ONE-NINTH 
other systems. A month’s free trial given. 


J. BAGSHAW & SONS. LTD., 


BATLEY, YORKSHIRE. 0026 
HY. R. MERTON & CO,, 


2, Metal Exchange Bldgs., London, E.C. 
Bole Agents for the Aluminium 
Industrie 0o., 
Neuhausen. 














NG 
of 
















Pure 
(ee 0047) in Ingots ac. 
also ee Teiaieen be 





(SHEETS WIRE. fe), cppiy to 30 

THE MINT, BIRMINCHAM, LD. BIRMINGHAM 

Maintenance of Permanent Way. 

BAIL LIFTER, 
>. Simple, 


Handy, Powerful, 


In sable for Sta- 
tions, Crowded Sidings, 
and ls. 








For Particulars and Price apply to” 
DE BANRGUEA 2 CoO., 


LIMITED, 
Strangeways Ironworks, MANCHESTER. 








Merthyr Yulcan Foundry & Engineering Co. , Ltd., 


91, ST. MARY STREET, CARDIFF. 





London Agents: 
WILLIAM H. BOYLE, 8, LEADENHALL STREET, 3.0. 


Ty “as, 


=) 





SHEET, WASHERS, VALVES, CORD, TUBING, BALL VALVES, BUFFERS. 
PACKING OF ALL DESCRIPTIONS, DELIVERY AND SUCTION HOSE, CELLUYERT FIBRE, 
FoR BNGINEMRING 2 ME Ca, PURFOsSmsS. 


VULCANITE AND EBONITE, CELLUVERT FIBRE, 


SHHHTS, RODS, OR TUBHS, FOR HLHOTRIOAL PURPOSES. 


VULOAMNITE AND INDIA. BHRUBBEE 
SHEET, TUBHS, PUMPS, VALVES, BALLS, &o., &c., FOR CHBMICAL PURPOSES. 








9474 


, BRICK MAGHINERY 


For Working all kinds of Clay. 

















he tt 6 ee Briek-making fer 

produ a dense barserf oan Ed 

eda ele en retried 38 our 

C) most nearly 
ver sorte of tho world, 


DOUBLE THE STRENGTH OF ANY OTHER 


MAOHINES IN THE MARKET. 


Briok for the best Ser" 


Awarded Three Highest Medals at * dditiie 
ma. Exhibition, and the ONLY Gold Medal for 
5 Brick Machinery at — Exhibitio 


BRADLEY & CRAVEN, 


WESTGATE COMMON FOUNDRY, 


WAKEFISLD, ENGLAND, 








CRAVEN’S PATENT BRICK MOULDING AND PRESSING MACHINES. 








24 


ENGINEERING. [Dec. 29, 1893. 








=e est, 








SIVINONLIS2. 


SULIT TV HBMLESS 


Scores of Testimonials oan be had on opPbolliers 
and references can be given oe 5 neers, 
Owners, Iron Works, Cotton Paper Mins, 
Woollen Mills, Brewers, Ship aaa ~y Gas Works, 

less Works, Dyers, Printers, mars, ond, in in fact, eae. Steam 

sere in almost every 


ADOLPHE GROSBIE, |» 


LIMITED, 
. Walsall St. Chemical Works, 75 


WOLVERHAMPTON, 





BUILDER, OF STEAM TUGS AND. LAUNCHES. 


THE CAPACITY OF THE CFNTRIFUGAL COMBINED WITH THE FORCE OF THE RAM. 
JOHNSON'’S PATENT 


DRUM PUMP AND BLOWER. 


The Pump of the future for quickly and economically moving large 
Bodies of Water. on 





NO PRIMING VALVES OR 
Ve PARTS. 





g at 34 Ih Ib. ‘pressure, is 
giving pe satisfaction. TESTIMONIAL, 


DRUM ENGINEERING CO., Hydraulic and Pneumatic Engineers, 55, ATHOL ROAD, BRADFORD. 


PALMER & v0. 'S CELEBRATED OILS 


PALMER TR & | CO., 


LIMITED, 
Victoria Works, STRATFORD, E. 








me Telegrams “ PALMERINE, LONDON.’ 
Telephones: Works, 5401 ; City, 11, oes. 108 


~ ALL GOODS" MADE BY OURSELVES IN LONDON. 


9O PER CENT. SAVING 
And SUCCESS OF THE STAUFFER SYSTEM 
Ensured ONLY with the Genuine 


“STAUFFER LUBRICANT” 


(Registered Trade Mark ) 
Ot which we are the SOLE MAKERS. 































gs }=2¢ PATENT “UNBREAKABLE” STAUFFER LUBRICATOR 
= < S3e ECONOMY! CLEANLINESS! REDUCTION OF WEAR! 
“jn 22° TRIER BROS., wieeis, 70 3. tar soesee Maem 


Works: CUMBERLAND WORKS, X NEW CHURCH ROAD, CAMBER WELL, 


F EDWARD HAYES, Engineer, STONY STRATFORD. 


(LONDON OFFICE : 12, GREAT _: HELENS, E.C.) 
| ‘ MACHINERY 














STEAR 5 HL 1 \ceo constructed for Boats 
LAUNCHES ol i i = Built ilt Abroad. 
Speed from 10 to 26 - a ( <== cagieee nes and B Boilers 

miles per hour. = =< uae ‘> kept in Stock. 


a = in Small STHAM TUGS for towing Barges and Lighters. 








SEAMLESS & BRAZED 
77 FOR BOILERS, CONDENSERS, &c. 





~ “Battery BinMincyam.” 9886 
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ALL PURPOSES AND ALL 


om Sy an ae = 











SPECIAL ATTENTION GIVEN TO EXPORT WORK. 
CONSTRUCTIONAL IRONWORK OF ALL KINDS. 
DRAWINGS AND ALL INFORMATION ON APPLICATION, 


LY ere ash 
. At Ih 
AWM Hi 
! i 
t) 








350 


——_ = . 


(mas) 


MSAAC DIXON & C°. LIVERPOOL.S| 




















F ALFRED WILLIAMS &C 


“HALLADAY™ 


“Mg WINDMILLS 
S Lucan) merci y 
ELECTRIC { 
LIGHT & £3 
WATER - tam 
SUPPLY  Eejties 


COUNTRY MANSIONS 
ANO FACTORIES Bae. 





lanai ARTESIAN BORED F 4 
"ia ANO ORIVEN 


4 TUBE WELLS | 


39 GREAT EASTERN 2 LONDON” EC 


FIVE MINUTES WA@K FROM L 


TELECRAPHIC ADDRES mx neaiien L oune )N 











HILL @ SMT, Brierley Hil are » Dudley 


me. Bais STAEEORDSEiIz Ss, 
Manufacturers of 


WEBB & SON, 


TANNERS, CURRIERS, 
Fellmongers, 


GLOVE AND GAITER 
Leather Dressers, 






FIRE 


_\| suckets\% LEATHER WOOL 





Marine & all kinds of Steam Engines ; Machinery, both in lron & Steel 
SHAFTS UP TO 15 TONS WSHIGHT. 


LOCOMOTIVE AXLES and RAILWAY CARRIAGE BUFFER FORGINGS. 


LONDON OFFIOB: 118, QUEEN VIOTORIA STREET, E.C. 


MEASURES BROS., LTD., 



















23 LONDON. : g 
<3] ENGLISH & FOREIGN STEELUOISTS. @ = = 
S58 MEASURES’ JOISTS ARE THE BEST AND CHEAPEST IN THE MARKET, s = 
~oS Have now in their Town Stock 4000 tons of STEEL JOISTS, 3 in. to a = 
=> Ps, Se Rinaeed ester’ croprot Pinar Seti Cae Be EE 


Chequered Plates, Rails, Bolts, &c. 


SECTION SHEETS AND ESTIMATES ON APPLICATION. 
PROMPT DELIVERY FROM STOCE. = 123 
HEATON 


C. A. PARSONS & C0., Sear’ NEWCASTLE, 


ELECTRICAL EN: GINEERS & CONTRACTORS, 
MANUFAOTURERS OF 


STEAM TURBINE DYNAMOS, MOTORS, PROJECTORS, MIRRORS, 


— AND — 
CONTRACTORS FOR COMPLETE CENTRAL STATIONS.|\& 








§-o 6455.5 @ 


BY BELT 
GEARING, 
OR FOR 
COUPLING DIRECT 
10 ENGMS. = | 
London Office: 68, VICTORIA STREET, WESTMINSTER, 8.W. 


61 






—e-—__ 


12 First-Class Medals 
AWARDED. 


Combs Tannary, Stowmarket. 


Price Lists and Terms on application. 





LARGELY USED IN 


SIM apurs 


TRIPLE-EXPAN SsIO¥ 


ENGINES. 





















wy WATER METER CO., 
WY vo anit nen 
BASTOHEAP, 69 
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”) DAVID CARLAW, 81, Dunlop St., Glasgow. 





GREAVES'S BLUE LIAS LIME 


And PORTLAND CEMENT. 


GREAVES, BULL & LAKIN 


Deliver the above and Roman and Lisa Coment to 

pase of the Kingdom by and boat direct 

Stockton, Wilmoote, oe Harbury Works, 
Chief Offices: WARWICK. 





Depote: WORCESTER WHARF BIRMINGHAM ; 
18, SOUTH WHARF, PADDINGTON, W. 
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GRAFTON & CO. 


CONTRACTORS TO H.M. GOVERNMENT), 
CYCLOPS WORKS, 


= 






Telegrams— 
“GRAFTON,” BEDFORD, 





Ujustrated Descriptive Price List free on —_— 








(eee 


JOHN LANC 8 SONS 
JOHNSTON 


‘@ as 


SURFACING & BORING LATHES, 


NEW DESIGNS AND MADE IN VARIOUS SIZES. 


HAVING LANG’S HANDLE-FEED MOTION 
ALL WHEELS HAVE MACHINE OUT TEETH. 


JOHN LANG & SONS, 


JOHNSTONE, near GLASGOW. 


London Office: 72, BISHOPSGATE ST. WITHIN, E.C. WM. JAFFREY, Representative. ; 














PATENT INDESTRUCTIBLE GAS ENGINE 


WELLINGTON'S 
PATENTS. 


IGNITION TUBE SYNDICATE, Limiteo, 


107Ocv,.QUEEN VICTORIA STREET, LONDON, E.C. 
INSTANTANEOUS HEATING. 


SUIT ANY MAKE OF ENGINE. _ THOUSANDS IN USE. 


CARTER’S DISINTECRATOR ANY MANUFACTURER, : 


Will Grind almost Anything. Contractor, Miner, or Agriculturist, 
a mroeiesias ANY DIFFICULTY IN TREATING 












































Machines Constantly a 
Shipped Sample, and come and eee it 
To all parte of the World ground, 
FOR ALL PURPOSES. , 
oom me Oenhe x] A | J, Harrison Carter, 
Ti 82, MARK LANE, 
s CARTER MACHINE before LONDON ee 
OCARTER’S 8, Rue du Louvre, Paris. 
DISINTEGRATOR IMPORTANT NOTICE. 
*q successful in ; PP nn ALL THE 
Shredding Animal, Vegetable, Bone Grinders, Ohemieal 
or Mineral ral Bubstances, j Manufacturers and Cattle 
eo: Food Makers 
ane ot Machinery. N22% neg —" 
=} Agente, te., aze eepecially invited to apply 
Inspect this Useful Machine USE CARTER’S «= 
AT WORE. DISINTEGRATORS. 





“FLEMING & FERGUSON'S PATENT” 
QUADRUPLE, TRIPLE AND COMPOUND 


1p, VERTICAL EXPANSION ENGINES. 


ADVANTAGES IN THESE ENGINES. 


NO DEAD CENTRES, CAUSING VERY UNIFORM EFFORT ON CRANK PIN, 
AND PERFECT STEADINESS. 
PERFECT GOVERNING. 
_ SMALL COST OF ENGINE HOUSE AND ENGINE BED. 
HIGHEST ECONOMY IN FUEL. 
SMALL AMOUNT OF FRICTION, INCREASING EFFICIENCY OF ENGINE. 
ALL PARTS EASY OF ACCESS. 











































































































ALSO MAKERS OF 


ALL KINDS OF HORIZONTAL ENGINES, 





LANCASHIRE BOILERS 


UP TO 200 ib.. WORKING PRESSURE. 


MILLWRIGHTS’ WORK IN ALL ITS BRANCHES. 


Parent QUICK-SPEED N.D.C. COMPOUND ENGINES 


FOR ELECTRIC LIGHTING AND OTHER PURPOSES. 


““Crompton’s Patent” Metallic Packing 


FOR PISTON ROD GLANDS. 














“ BUCKLEY'S” PATENT PISTON RopD SUPPORT. 


WRITE FOR CIRCULARS TO 


JOHN MUSGRAVE & SONS, Ltd. 





GLOBE IRONWORKS, BOLTON, LANC, 


- 
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GRENFELL & AGGLES," 


MACHINE TOOLS 


AND 


MACHINERY. 
MILLING MACHINES, | DRILLING MACHINES, 








SCREW MACHINES. ENGINE LATHES. 
BORING MACHINES. | GAPSTAN LATHES. 
TAPPING SCREW - SLOTTING 
MACHINES. MACHINES. 
MILLING ARBORS, 
GAUGES, 


y¥ MACHINE VICES. 


DESIGNERS AND MAKERS OF 
Special Tools, Jigs, ‘Gauges, 
Fixtures, Drawings, Patterns and 
Models, 


Agents for the DETRICK & HARVEY 
(Baltimore) 


OPEN-SIDE PLANERS, 


which are unexcelled by any other 
style of planing machine for power, 
work and accuracy. 


See description in ‘** Engineering” of 17th 
November, 1893. 

















SPHCIALTY =: 9280 





with Special Tools for light work. 


« BIRMINGHAM. 


mest up to } in. 


HOLFORD ENGINEERING WORKS, 
PERRY sal 








CAPSTAN LATHES| 


PNEUMATIC ENGINEERING CO., LTD., 


MANUPACTURBRS OF 
ALLDAYS & ONIONS BLACKSMITHS’, ENGINEERS’ AND FOUNDRY 


REQUISITES. See Catalogue. 





BIRMINGHAM. 
London .. .. 15, Sherbourne Lane, B.C. 
Oardiff 84, Queen Street. 








Hewustiow: ‘Tyne 1, Westgate Road. 








\ 











ALLDAYS “ELECTRIC” oe 


Alldays Duplex Engine & Root's Blower. ___ Sizes, 1 to 20 tons per hour. 




















ere 
i csaeneisiaeaininiiiaianal 





po Leeds Engineering & Hydraulic Co. 


PROVIDENCE WORKS, 


LEEDS. 





PUMPING MACHINERY. 


GENERAL HYDRAULIC 
PLANT. 


RIVETERS & PRESSES. 
ACCUMULATORS. 


HAULING & WINDING 
ENGINES. 


SS : Teed «CRANES & LIFTS. 





HARGREAVE’S PATENT 


| Piston Rings. 


‘“LERDS” BALLAST PUMPS. 
‘LEEDS * FEED PUMPS. 





HYDRAULIC 
STOP VALVES, 
SAFETY VALVES, 


AND 141 


RELIEF VALVES. 








~ 


BUTTERS BROS. & CO.., 


CRANE MAKERS, 
Contractors’ Engineers and Machinery Merchants. 


HSTABLISHED 1867. 











SPECIALITIES. 


Improved Wire Rope Steam and Haut Derrick a. 


MAEERS OF ALL KINDS OF 


BUILDERS’ AND CONTRACTORS’ PLANT. 


LARGE STOCK OF SECOND-HAND PLANT, FOR SALE OR HIRE, always on hand. 
Catalogues and Prices on Application. 
Offices—20, WATERLOO STREET, 


Works—LAMBHILL ST., PAISLEY ROAD, ; GLASGOW. 
Begistered Telegraph Address—" BUTTERS, GLASGOW. 126 
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Telegraphic Addrese: 


HENRY BESSEMER & GO., Lien, rns. 


Manufacturers of CAST STEEL by the BESSEMER and SIEMENS PROCESSES. 


** BE8SEMER, SHEFFIELD.” 


bj 
, * ‘0 
é : : 
bf Mm ? 
a m2 2 
wie ie “ 
om & rs : 
VS ates : 
ls a = 3 
RQ ° N 3 
wD 4 i) S 
lee ” 

“ = 

by 

. % 

ms 

ss 

ss 


i - | 
@ 
B 
g 
= 
24 
| 
8 
3 
| 
2 
x 
= 
ao 
ce 
bad 
tm 
= 
| 
>= 
toe | 
© 
| 
—_ 
et, 
ce 
=| 
- 
= 
eed 
Bodied 
Nadiad 
Bere 
[-] 


Guaranteed to any required pressure up to 7 tons per square inch. 


STEEL HAMMER TUPS, FACES, AND SWAGES. 
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Seale of Feet 
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FORGINGS AND CASTINGS IN THE ROUGH, OR FINISHED COMPLETE. 
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Just Published, Price Six Shillings Post Free, “BAILEY'S PUMPS AND HYDRAULIC MACHINERY,” 380 pages, Demy 4to, Bound in Cloth. 
Probably the most complete Catalogue of its kind in existence. 


W.H. BAILEY & CO., Limited, 


“ BEACON, SALFORD. ” ALBI ON WO RKS, SALFO RD, MANCH ESTE _ NATIONAL ee 


wits. Aen OF EVERY eniaaian OF 


STEAM & WATER FITTINGS, BOILER & ENGINE MOUNTINGS, &c. 


VALVES and COCKS of every class, PRESSURE GAUGES, 6 PLUGS, FIRE BRIGADE FITTINGS, LUBRICATORS of every cal LOW 
WATER ALARMS, INJECTORS, STEAM WHISTLES & ROARERS, STEAM TRAPS, STEAM PUMPS for every purpose, STEAM KETTLES, ws &e. 


ee ON THE ADMIRALTY LIST FOR STEAM, WATER, HYDRAULIC, &c., FITTINGS, 












eal ni 
C PATTERN 
REVERSIBLE STOP -VALVE FIG. 1008 












N°. SOSARB N°. SO46A8B 











Fic. 139. Hyprautic FIG. 1140 Fic. G7 





VALVES 













FIG. 147 
TANK & VAT 






N°.MISD OUICKSTOP VALVE 
N? 116B 
N2 16 B, HIGG, IGE, HIGH KIIGK aRE 


BAILEY’S REDUCING VALVES. 
(GREENHALGHS PATENT) 
























Fic. 170 Fic, 144 FIG. 1234 FIG. HAS . *. 1G N°. 116 ¢ 








Send for Copy of 1893 Edition of “List of Useful Inventions for Users of Steam, Water and Electrical Power,” Post Free. 
ESTIMATES FOR BRASSWORK FROM ENGINEERS’ DRAWINGS AND SPECIFICATIONS. 207 
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F. W. REYNOLDS & CO, 


SAW MILI EBNGIN ne ene 


IMPROVED TRAVELLING RACK CIRCULAR SAWING 
MACHINE. 


ST 
ee oS = ———— 












To Cut 18 in., 20 in., 26 in., 
32 in. 


nis: 
“rn 


— ss se a one rot ce es 
ACORN WORKS, EDWARD STREET, r, BLACKFRIARS ROAD, LONDON, S.E. 
NEW CATALOCUE, FREE ON APPLICATION. 


| JOGN FLETCHER i SONS 


ESTABLISHED 1778. (WILLIAM FLETCHER, SOLE PROPRIETOR). TELEGRAMS : 
MACHINE MADE “WHEELS, MANCHESTER.” 


@.WHEEL CASTINGS == 


ACHINE-MOULDED TOOTH-WHEEL, FLY-WHEEL, ROPE PULLEY, and BELT and STRAP PULLEY CASTINGS, and MILL GEARING 
a ye dl te 4 meter te WITHOUT PATTERNS, which can be supplied BORED AND TURNED. Patentees of Self-acting Grinding and Mixing 
Mills for lronfounders, Minerals, &c., as supplied to ‘Sir Joseph Whitworth & Co., Ltd., Sir Wm. G. Armstrong & Co., and many other eminent firms. 


Extract from Testimonial :—“I consider that the Improvements you have introduced are of great value.”—Sir William Fairbairn. 9084 
HBHAGIH FOUNDRY, SALFORD, MANOEBEBSTHE. 


MAN LOVE, ALLIOTT & CO., LIMITED, 


ENGINEERS, 


NWOT TIN GEAM, 


LONDON, GLASGOW, MANOHESTHR, 
MAKERS OF 


vai ’ IMPROVED SLUDGE PRESSES 


And other Machinery and Apparatus for the 


TREATMENT OF TOWNS’ REFUSE. 


Telegraphic ian ALSO MAKERS OF 


nasioves rome STEAM LAUNDRY MACHINERY. 


~ OIL MILL MACHINERY. SUGAR MACHINERY. 
Licensed Manufacturers of the “CYCLE” GAS ENGINE (Atkinson’s Patent). 


THWAITES BROS., LTD. 


BRADFORD, =Neranp. 


RAPID CUPOLAS. ROOT’S BLOWERS. 


STEAM HAMMERS. 


CENTRIFUGAL PUMPS AND Si ctandea tee 
WATER JACKET FURNACES. 


WATER SOFTENING & FILTRATION OF TRADE EFFLUENTS. 
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“=~ GEO. CRADOCK & CO., 


Chicago Exhibition. WIRE ROPE WORKS. Dntathanescaminicstic eens tin WIRE DRAWING MicLs. 


All Wire used in the Manufacture 
mame Of our Ropes is drawn by our- 
Maia) Selves from specially prepared 
| Wire Rods exclusively our 
own use & on no account what- 
ever do we supply the Trade. 


Lonpon OrFice— 


LANQG’S 
PATENT 7, EAST INDIA AVENUE. 


ROPE e The above illustration is from one of Cradock’s Improved Patent Crucible p aie Ropes (our special construction of = —— t Lay) origin: oon tins — long, 44 in. ad ““ORADOCK, WAKEFIELD. ’ 
taken out in May, 1892, after working three years two months on the under side of the dram, ond taith 500,000 tons cost of .0569 pence at the Glam 
time it had worked. ‘The best previous ropes (othermakers) A BC& the capineering oe 


RICHARD MORELAND & SON. 3 Old St, London F. 7 


MANUFAOTURERS OF 


EIiGH-oOoOLASS STAHAM ENGINES, 
Simple or Oompound, with Jet, Surface or Evaporative Oondensers, up to 1,000 Indicated Horse Power. 


PUMPING MACHINERY 


Of the most powerful and economical type, for Water Supply, Irrigation, Docks, Drainage Works, 
and other purposes, and all Olasses of General Engineering Work. 
FOR TYPE OF QUR DIRECT-ACTING PUMPING ENGINES, SEE “ENGINEERING,” 3rd OCTOBER, 1884, 9781 


_CONSTRUCTIONAL IRON WORK FOR BUILDINGS, &c. 


CHAS. MACINTOSH & CO. , umieo. 


Works: CAMBRIDGE ST., MANCHESTER. 











Original Manufacturers 


OF 








il 


























TELEPHONE No. - - 267 NATIONAL, PACKING. 
‘a »n «= 1124 NEW, WAREHOUSES: 

Telegraphic Addresses: 

MANCHESTER . ... 43, Piccadilly. “MACINTOSH, Manchester, 

LONDON .. =... .. 30, Fore Street, E.C. “ LARK, London.” 

LIVERPOOL - «. « 9, Chapel Street. “MACINTOSH, Liverpool.” 

GLASGOW . . . .. 2%, St. Enoch’s Square. “MEDLOCK, Glasgow.” 

BRAKE PIPES. VALVES. 








HOSE. TUBING. SHEET. WASHERS. 
GAS BAGS. BALL VALVES. 
MECHANICAL INDIA RUBBER GOODS. 




















~\ —— 


LONDON OFFICE : SZ FL 


iE ae — — SSS SS oS = 5 a — - ———a ee 
<<< ROOF FOR N.S.W. GOVERNMENT. 11 Spans 50 ft. x 300 ft. = : 





ARROL’S ‘BRIDGE & ROOF CO., LTD., GERMISTON WORKS, GLASCOW. 
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SPHOIALITIES 


PUMPING 
MACHINERY 








PATENT DOUBLE ACTING a PUMP, 


SHOWING SECTIO 


REFERENCES. 





Ram-Rod. 

Upper Pump Chamber. 
Lower __,, ”? 
Ram Packing Gland. 
Stuffing Box. 

Suction Valves. 
Delivery Valves. 


PATENT QUADRUPLE 





FRANK PEARN é& CO., 


WEST CORTON, MANCHESTER. 





TH TWO RAMS, 8451 











THE “ COCHRANE-WALKER” 


POSITIVE -ACTION 


STEAM 





ADVANTAGES : 


ABSOLUTELY POSITIVE IN ACTION. 





HAS NO DEAD POINT. 








WORK any DISTANCE from BOILER, 





Prices and Particulars. 





JOHN COCHRANE, 


ENGINEER, 
BARRHEAD, 


By GLASGOW. 





PUMP 





DOUBLE PLUNGER PATTERN FOR MINES, QUARRIES, &c., 


AND WHERE WATER IS GRITTY. 


833 
































Size ... 1|2|3}4|5|6]7|8|9| 10) 1 | 22 
Bore of Steam Cylinder... ... in| 6| 6 | 8| 9| 9/10) 12/14| 16| 18| 22 
Bore of Pump... ove eee el Ds : 4 | 44 B 6}} 5) 6| 7 a). DP) Et 
Length of Stroke .. . 12 | 12 12| 1414/14] 16 18) 22 
Delivery in Gallons (epprer. ) et hour|1500 1800 3250 4000 4000 5400 5400 7250 9950/12600 1620026100 
Price £) 30 zs ele ~ 100 | “= 230 | 320 
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| CROSSLEY’S en CaS: ENGINES. 


Represents New Type 25 HP. 
Nominal indicating 64 HP. 
(Maximum). 
GREATLY REDUCED PRICES. 



















——e 





- BROSSLEY BROS,, Lro, Oncxsmw, MANCHESTER 
TANNETT WALKER & C°. 


LEEDS, ENGLAND. 


ENGINEERS AND BOILERMAEHEERBS, 


STEEL PLANT, ARMOUR PLATE, HYDRAULIC FORGING, ROLLING & BENDING MACHINERY, 
FORGING PRESSES. | HYDRAULIG MACHINERY. 


PATENT COMPOUND 


Hydraulic Railway Capstan , . 
: a Pumping Engines 


ACCUMULATORS. 
GRANES (PorTABLE AND FIXED). 
CAPSTANS. 


es 
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DAVID COL ViLLE CEs a SOns, 


—SS Se MANUFACTURERS OF 


MILD STEEL PLATES 












































ALSO 
BARS, 
BOILERS, ANGLES, 
SHIPS a 
’ BULB TEES, 
AND CHANNELS, 
GIRDERS. ROILER BRAND. SHIP BRAND ZED B ARS, 
MOB =< —— &e. 
ALL STEEL MADE BY SIEMENS PROCESS. STEEL FORGING INGOTS CAST UP TO 30 TONS WEIGHT. 
M tured tothe requi ts of British Admiralty, Lloyds, Board of Trade,Germanischer Lloyds, Registro Italiana, Russian Imperial Government, BureauVeritas, Indian State Railways, &to other special testsif required. 
ADMIRALTY & WAR OFFICE CONTRACTORS. 
Heap OrricE—MOorTHERwELl. Lonpon OrricE—3, FENCHURCH AVENUE. Giascow OrricgE—8, GORDON STREET, New York Orrick—115, Broapway, 


Telegraphic Addresses : Colville, Motherwell ; Colville, London ; Offhabit, New York. 
WEEE I.FT ovvuUrTPuvuyT EZOoOtEADS 2ooo TON S. 


Dalzell Steel & Iron Works, MOTHERWELL, SCOTLAND. 890 


THE GOK. CLUTCH & PULLEY CO., LTD., 


ASHTON GATH, ERiISsSTOLXL, 
SOLE MAKERS OF 


pp LINDSAY'S COIL FRICTION CLUTCHES 


From 1 to 1000 HP. 


| DISC PULLEYS AND SILENT HOISTS. 


These Clutches have the following advantages :— 
They can be set to release at any given HP. 
They can be started without shock. 

They can be put into and out of gear instantly. 
They can be fitted to Shaft in halves. 

They can be made to reverse the drive. 

No End Pressure. No Seizures. 
























| — London Agents— The GANDY BELT MANRG. CO., Ltd., 130, Queen Victoria St., B.C. 
the mes Coil I sci Gluteh j in _rn World : saenceult en OF FICE—Queen’s Chambers, pie wii 




















700 HP. ON 9 in. STEEL SHAFT. Telegraphic Address: ‘Transmitter, Bristol.” 272 

FELTEN & GUILLEAUHE WIRE ROPES FOR DRIVING, LIFTING 
UN Liy HAULING, SHIPS’ HAWSERS, and all 

purpos 
MULHEIM-ON-RHINE, AND f) SOLE AGENTS FOR THE UN. KING. : 
MANUFACTURERS OF 

Fencing Wire, Fencing Strands, Tele- W FE DENNIS & C0 
graph and Telephone Wire, Copper and Tt F 

Sencine Wire and Patent Ditrigon Electric Cables for Telegraphy, Telephony and Electric Lighting. Hl, BILLITER STREET, LONDON, E.C. 
Barb Wire, Wire Netting. Paper and Air Space Insulated Patent Telephone Cables. Stores : Millwall Docks, LONDON, E. 











SPECIALITIES: SOLE AGENT— 
CHILLED CAST IRON. cast sTEEL AND MALLEABLE IRON | “7- SDA EWE, 


arviotes. MACHINERY AND APPARATUS FOR| | —=——_— 
TREATMENT oF ORES, !nowwoine COMPLETE IN- 
STALLATIONS ror EXTRACTION of GOLD canes, MOO GS: 


PRESSES, RAILWAY MATERIAL, 


DISINTEGRATING 


MACHINERY, 'nctuoine PATENT 
BALL MILLS ror ores, QUARTZ, CEMENT, BASIC SLAG 
GRINDING, &e., &. EXCELSIOR MILLS ror Foon propucts. 


SYSTEM). kyorautic 
PRESSES. COFFEE \ 
“HRN ALSO FOR TANNERIES, CHEMICAL AND SUGAR FACTORIES &. QGTONE 
BREAKERS, ro.ter mits, EDGE RUNNERS, stames, &., a. WHOLE 
INSTALLATIONS FOR CEMENT, PORCELAIN, EMERY, MANURE, 
GYPSUM, BONE AND OIL MILLS. —— CATALOGUES IN ALL LANGUAGES, —— 2 

















MACHINERY (BILHARZ 
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Eagle Ironworks, BELPER, DERBYSHIRE, 


EDGE RUNNER GRINDING MILLS 


FOR ALL DHSORIPTIONS OF Se ae, 



























ESTABLISHED 1777. 


ROSE, DOWNS & 
©. THOMPSON, @ 


LIMITED, 
< Government Contractors, Qa 
OLD FOUNDRY, &; 
Bm HULL; CC 
76, Cortlandt Street, 
&~, NEW YORK: Q 
“s and 1, Lall Bazar, Ly 
Cp CALCUTTA, & 


160-Ton Screw-Propelling Hopper Barge and ‘ Kingston” Dredger. for the 
Spanish Government. Catalogues amd Petes ag ot in Bag hee German 9919 Hydranlie ‘0 } — Pu ps to work 24 


muanenelinenaseniennae 









































THE GREATEST ADVANCE IN PRACTICAL DESIGN OF DIRECT-CURRENT DYNAMOS FOR TEN YEARS, 


DYNAMOS 


ann MOTORS 


"Sayers Patents 


MAVOR & COULSON, 


BRIDGETON CROSS, 
GLASGOW. 


—— ESTIMATES ON APPLICATION FOR COMPLETH INSTALLATIONS OF LIGHT OR POWER. —— 


CHAPLINS’ STEAM GRANES, EXCAVATORS, LAUNCH ENGINES, ac, 

















Patelitves and Sole Manufacturers—ALEX. OHAPLIN & OO., Cranstonhill Engine Works, GOVAN, aoe. 
ALL COMMUNICATIONS to be ADDRESSED to the WORKS, Helen Street, GOVAN, GLASGOW, 





ENGINEERING. | Dec. 29, 1893. 
ROBIN T BOWLE & SOn’s 


Stone Breakers & Ore Crushers. _AIR PUMP VENTILATOR, 


THE “BLAKH-MARSDEN” IS THE BEST. 
50 PER CENT. RHDUCTION IN PRICH. 


——— THE RESULT OF THIRTY YEARS’ EXPERIENCE. ——— — snd most powerfa ail Ventilator in x ninence, Continaous 
on an impervious wet an own ug) 
H. R. MARSDEN, Soho Foundry 9 LEED S. Strongly made of the best Steel, Galvanized, and finest Workmanship, 


OVER 10,000 IN USE. 80 FIRST-CLASS AWARDS. a 
60 MACHINES OF DIFFERENT TYPES IN PROGRESS TO SELECT FROM. 
ILLUSTRATED LISTS IN ENGLISH, FRENCH, AND SPANISH. 9000 AU i OM A. I LC ) 


inti neichusresetenes id H. R. MARSDEN, LEEDS. Telegrams: MARSDEN, LEEDS. 


EMERY. WHEELS.[)RY|NG 


MITCHELL'S EMERY Y WHEEL CO., Mill 8t., Bradford, MANCHESTER, 


Clyde Rivet Works Co. 
Dust Rivers, Senay, Woop, Bounvs, Sousw Bours, =e , 


WEIGHING MACHINERY. ||spARaeeNatD WARE RCL For all Materials 
Gobi oipal STEAMPUMPS WRITH FOR PARTICULARS TO THE 
Goth non ee } ul } NEW CONVEYOR CO., LTD. 
Vane hastin: 7360S | ae . 


Tole, Address—"‘ WEIGHING, MANOHESTER.” = p12 3 & 4, LIME STREET SQUARE, LONDON, E.0. 85 


—— 


DAVEY, PAXMAN & CO., Engineers, COLCHESTER, LANCASHIRE BOILERS. 


—— MAKERS OF —— 
ENGINES & BOILERS SUITABLE FOR MILLS, FACTORIES, ELECTRIC LIGHT INSTALLATIONS, &., &c. 
Portable and Semi-Portable Engines, | Triple a 08, Vertical rym, a snd Bellns 


Semi-Fixed Engines and Boilers, Horisontal Winding Oompound Semi Engines & ge 
Horizontal Engines, Oompound Portable and Semi-Portable | Compound Horizontal Fixed 


Vertical Engines and Boilers. 68. Cornish, Lancashire, and other 


4 mio The Engines are fitted with PAXMAN’8 PATENT AUTOMATIC EXPANSION GEAR and ADJUSTABLE 
GOVERNORS, which ensures a steady and constant speed in any emergency. 


r This Gear 1s one of the GREATEST and MOST MODERN IMPROVEMENTS effected in the Steam Engine. 
Catalogues, and full particulars with prices, on application to 


MAKERS oF ENGINES DAVEY, PAXMAN & CO., ENGINEERS, COLCHESTER. H ; 
From 2 to 1000 Horse-power. London Office: 78, QUEEN VICTORIA STREET, E.C. 04 6001 Made in all Sizes. 


REFRIGERATING & IGE-MAKING MACHINERY. 


= NEARIIAY 2000 MACHINES SOLD. 


-_ hy ree = & SINCLAIR, Sydney, Agents for the Livpz British REFRIGERATION Co., Lrp., LONDON. SYDNEY, August 14th, 1893. 
Rs,—We ar pee to be able to inform you that the Linde Disc Freezing Machinery erected by you at our Stores, North Sydney, has been at work continuously for over six months, and has completely 
fulfilled the Bpevidontion with conditions of guarantee, giving us every satisfaction and freezing the carcasses in a most efficient manner, pole 9 on a remarkably small consumption of fuel and labour expenses. 


Our Manager, M, Mrapow, states that during his ten years’ connection with the New Zealand and Export Trade, the Linde system is the best he has ever been connected with, as it gives the highest results on 
the smallest consumption of coal, “and is specially | well Aon nee for freezing and chilling in warm climates, the brisk circulation of air keeping the chambers sweet, clear, =? dry, with = oon” absence of snow even 


during the introduction of warm ‘air, From the st 8 the and wrappers were shipped in a perfectly dry state, Yours faithfully, J 
The Pastoral Finance Association, Ltd. (Signed) W. Tyson, Secretary. 


THE LINDE BRITISH REFRIGERATION CoO., Ltd., 


35, QUEEN VICTORIA STREET, LONDON, E.C. WORKS AT LOWER SHADWELL, E., AND AT BIRMINGHAM. damn 

é For Locomotive Builders. 
a 

Ste el C AStIN Ss: », Hydraulic Engineers. 

2 » Colliery Proprietors. 

. » Dredger Builders. 


Sole Makers of Manganese Steel under the Hadfield System and Patents. 


Hadfield’s Steel Foundry Co., L” 


Hecla Works, Sheffield. 156 & 157, Leadenhall ry London, E.C, om 
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WALKERS’ PATENT AIR COMPRESSING ENGINES. 
A L WK’ PATENT GAS COMPRESSING ENGINES. 


Br, 
| WALKERS’ 


— PATIAINT — 


| Mine Ventilating Fans. 
WALKERS’ IMPROVED SCHIELE VENTILATING FANS. 


















Upwards of 800 of the above now AT WORK, 
indicating in the aggregate 


70,000 


Horse-Power. 


This Invention is applicable to all Fans of the enclosed type, and effectually Stops Vibration. 


EAUEAGE MACHINERY. 


| FISHER & WALKERS’ Patent FRICTION CLUTCH & UNDERGROUND HAULAGE MACHINERY. 


THIS GEARING IS NOW EXTENSIVELY IN USE FOR HAULAGE PURPOSES. 
The objects attained are SIMPLICITY, ENDURANCE OF THE MACHINERY AND ROPES, with a MINIMUM EXPENDITURE OF POWER. e305 


has a. PETER BROTHERHOOD, 22 #2" 








MECHANICAL ENGINEER, 


GOLD MEDAL, — pelvedere Road, Westminster Bridge, LONDON, Sz, SILVER MEDAL, 














Class 52. Class 66. 
FOR DRIVING DOUBLE-ACTING 
| FANS, SIMPLE OR COMPOUND 
CENTRIFUGAL HIGH-SPEED 
PUMPS, ENGINES 
DYWTNAMOS, FOR 
| HIGH-SPEED Driving Dynamos, &e., 
~ MACHINERY, AS FITTED ON H.M. YACHT 

















[AS LARGELY USED in the BRITISH “VICTORIA & ALBERT,” 
AND FOREIGN NAVIES. H.M.S. "ROYAL SOVEREIGN,” &, 
ae 172 
N FURNACE. 





Proved by recent official 
tests to have a higher 
factor of safety than any 
other Furnace in the 
Market. 


WT 
i WN 
\\ | | 


att} 





Latest tormulz on 
application 











Tue LEEDS FORGE COMPANY, Limitep, LEEDS. -. 
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MILLING MACHINES FOR ENGINEERS. 





r" >i (i) 
— = « CYL Telegrams: 
. Ya w “TOOLS, MANCHESTER.” 
Ja ; ae ABOand Al Codes used. 





CRE eee 


= 


_EENDALL & GENT, MAN CHESTER. . 














— “THOMAS PERRY & SON, Ltd, 








== Envines, 
PATENT 





Highfields Works, 


BILSTON, ENGLAND. 


Rolling Mill Machinery, 


MACHINE MADE WHEELS, sso 


MILL and FORGE CASTINGS of every description. 











Autetype from Photographic Negative taken on the 12th July, 1880, 


Machine Belting. 





Hamburg Laces and Picking Straps extra tough. 





‘spoodg ysoqSry 103 spuvg (pozipenbq) poouvleg 





C. Otto Gehrekens, Grosse Backerstrasse 12, Hamburg. 
For Great Britain apply to Haughton & Oo., 110, Oannon Street, London, E.O, 


Stockholm, 1886, Hedrande omnaemnande. Augsburg, 1886, Diploma of Merit. Barcelona, 1888, Mencion Honorifica. 
Gold Medal, Brussels, 1888, International Exhibition. Silver Medal, Hamburg, 1889, highest premium awarded for leather belting. 
Gold Medal, Edinburgh, 1890, and First Class Diploma of Honour, London, 1891. 


Medal and Diploma Awarded at the Chicago Exhibition. 


8607 
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SELIG, SONNENTHAL & CO. 


SOLE EUROPEAN AND COLONIAL AGENTS FOR THE 


GENULNE STOW FLEXIBLE SHAE Tr. 


Great Improvements have been 
recently made in these Shafts, 
which add greatly to their flexi- 
bility and durability. 
They effect a great saving, where- 
ever it is desirable, on account of 
its weight or position, to take the 
tool to the work instead of taking 
the work to the tool, and they 
transmit rotary motion in any 
direction from motive power. For 
this reason they are in general use 
for Drilling, Reaming, Tapping, 
Grinding and Polishing Heavy 
Machinery. 








COMBINATION OF STOW FLEXIBLE SHAFT | 
AND ELECTRIC MOTOR. 

For the Carriage 

and Wood-working 











Selig, Sonnenthal & Co. Sole Licensees of i | : Sole Licensees of : Selig, Sonnenthal & Co, 


keep a Large Stock of 1 PAYTON'S ~~ PA T k N T gue i =keep in Stock a Large 
all Sizes of mm fh : =) We, Assortment of 
THE STOW FLEXIBLE ; mn me HE) LATHES, MILLING, 
SHAFT = i MACHINE 7 TAPP ER. HA DRILLING & PLANING 


and Accessories. gil vel a MACHINES, 


alee = 4 ry and other Machine 


Write for List. : g Tools. 
) LA dg mg r Tapping, and Studding, all of whioh can be done without removing it from the machine. 


sockets instantly Sole Ey othe Prevents breakage of taps. Secures studs 
firmly in he Taps and studs holes inaccessible by other means. Only one tap soaeieed or each size. 


85, QUEEN VICTORIA STREET, AND LAMBETH HILL, LONDON, E.C, ” 
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OVER 13,000 ENGINES AT WORK. 










yey aq ‘ oe 
Horizontal Engine, with Patent 
Automatic Gear. 









SSS 


**Robey” Mining Engine, with Wrought Iron 
Tank Foundations and separate Boiler. 


— 


tion Engine. 





LINCOLN, ENGLAND. 


N.B.—All Communications to be addressed to the Works at Lincoln. 






ROBEY & CO. 


LONDON OFFICE—117, Cannon Street, E.C. 






‘Improved Thrashing & 
with Angle Iron Fr, 





“Horizontal Engine, fitted with Patent 
Trip Expansion Gear. 


ae P 
my aN 
Lave 


eg} = 








Vertical Engine and Boller 


combined, 


ee Se 





COMPOUND “ROBEY” ENGINE. 














HY Shs 


Single Corn Grinding Mill. 






” 
pee 








Telegrams— 
High-speed Vertical Engine ¥ ROBEY, LINCOLN.” 
for use on sea or land. ABC = 1 Codes 





Saddie Tank Geared Locomotive, lass E Engine, with Patent 


pansion Gear. 


Coupled Compoune¢ 


4 


Tank Foundations, Special 


ILLUSTRATED CATALOGUES 


In chief European Languages, free on application. 304 





** Robey ” W 





with Wrought Iron 


inding Engine 
y adapted for Export. 


i 
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& ENGINEERS CONTRACT TORS ° 
0. LEADENHALLE STREEV, LONOON. 2.6. 








SOLE MAKERS OF TURNTABLES. 
KHRR’S TRAVERSERS, 
PATENT POINTS & CROSSINGS. 
Rail Wag 
eer tiniaticas For every class of Work. 
COLLIERIES, LIGHT & HEAVY RAILS 
CEMENT WORKS, = ee 
IRON WORKS, STREET TRAMWAY 
SUGAR PLANTATIONS, Raat 
or 
RAILWAY CONSTRUCTION, 
CONSTRUCTION, 





Catalogue and Prices on 


&e., &c. 
application. 387 











WORKS? BRITANMIA BNGINZERING WORKS, KILMARNOCK 


SIR JOSEPH WHITWORTH & GO., 


LIMITED, 
Et # ws. OPENSHAW, MANCHESTER, rx: : oe 


MAKERS OF 


ENGINEERS TOOLS, 


Standard Gauges and Screwing Apparatus, Measuring and Testing Machines, &c. 


HYDRAULIC MACHINERY & FORGING PLANT, PROJECTILES, GUNS, GUN CARRIAGES, 


CRANK SHAFTS 


AIR VESSELS FOR TORPEDOES. 
FINISHED OR UNFINISHED 


STEEL FORGINGS, STEEL CASTINGS 


AND TOOL STEEL. 
CA UU TIT O NI. 


It has come to their knowledge that some Firms have been supplying HOLLOW STEEL SHAFTS AS “WHITWORTH FLUID 
PRESSED STEEL” other than tneirs. Any information leading to a conviction will be esteemed. 876 


Telegraphic Address—“WHITWORTH, OPENSHAW.” 
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HAHAH 





TRADE MARK — L &L. 


“ALBION” LOOSE FLANGED JOINT. 








These Tubes are specially suitable for use in mines, being both light and iio Joints are easily connected, and a 
Tube can be easily removed without disturbing the run, 


ELECTRIC WELDING & HEATING BY THE IMPROVED BENARDOS SYSTEM. 


Ccoints TO ANMNDWT SHAPE OR BENGTA. 





bk Mddddeddddatcdaaadia 


aa WY nl La ” Boiler Tubes of Iron, Steel and 
‘il } Homogeneous Metal. 





Gas. Water, Steam and Galvanized 











LATE" aaa Tubes and Fittings. 
FLUSH JOINTED TUBE. SWELLED JOINTED TUBR, 
Works—Albion Tube Works, Birmingham. Coombs Wood Tube Works, near Halesowen. 
Warehouses: London—90, Cannon Street, E.C.; 157, Upper Thames Street, E.C. Liverpool—68, Paradise Street. 
Manchester—42, Deansgate. Birmingham—Nile Street, Sheepcote Street, and 10, Coleshill Street. 408 


Albion Tube Works, BIRMINGHAM. 


CAMERON PUMP 


ESTABLISHED 1852. 























OVER 
20,000 
SOLD. 


JOHN CAMERON, 


INVENTOR AND MAKER, 


OLDFIELD ROAD [RON WORKS, 
SALFORD, 


MANCHESTER. 





SEE LAST WEEK'S ADVERTISEMENT FOR SHIPBUILDERS’ Tt TOOLS.” 





‘ 
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Telegrams: “SMITH, RODLEY.” 











DAVID ROWAN & SON, 


MARINE ENGINEERS, 


ELLIOT STREET, GLASGOW. 





ant: 
%, 





PADDLE ENGINES 


FOR RIVER, CHANNEL, LIGHT-DRAFT 
STEAMERS AND TUC BOATS. 


»__ SGREW ENGINES 


FOR PASSENGER & CARGO STEAMERS, 
YACHTS, LAUNCHES, HOPPER BARGES 
AND STEAM TRAWLERS. 


FEED, BILGE, DUPLEX, BALLAST AND 
CENTRIFUGAL. 


, BOILERS 


ee =) _OF ALL DESCRIPTIONS. 








TELEGRAPHIC ADDRESS; 


“ROWAN, GLASGOW.” 











CONTRACTOR TO THE 
WAR OFFICE, 
ADMIRALTY, 
INDIA OFFICE, 


COLONIAL AND FOREIGN 
GOVERNMENTS, 


HOME AND FOREIGN 
DOCKYARDS, 


RAILWAYS, HARBOURS, 


ETC., ETC. 


THOMAS SMITH, 





OF EVERY DESCRIPTION 


ARE OUB 


AIR & HYDRAULIC CRANES 


SPECIALITY. 





Steam Crane Works, Old Foundry, RODLEY, near LEEDS. seve 
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THE ELECTRIG CONSTRUCTION CO., LIMITED. 





ELECTRIC RAILWAYS 





AND TRAMWAYS. 


CONTRACTORS TO LIVERPOOL OVERHEAD ELECTRIC RAILWAY, to SOUTH STAFFORDSHIRE TRAMWAYS CO., and others. 





Head Offices: QUEEN STREET CHAMBERS, QUEEN STREET, LONDON, E. C. 


wohzHs 


= WOLVERHAMPTON. 





BRUSH 


TWO-POLE 


DY NAMOS.: 


SEND FOR PRICE LISTS TO 


BRUSH ELECTRICAL ENGINEERING CO. 














LIMITED, 


49, Queen Victoria Street, LONDON, E.C. 

















BOW, MCLACHLAN & Co: 





Shipbuilders, Engineers, Boilermakers and TIronfounders, 


TELEGRAMS—“" BOW, PAISLEY.” 


THISTLE WORKS, 


PAISLEY. 





— 

















MAKERS OF 
Compound Surface Condensing Engines ; 
Triple & Quadruple Expansion Engines, 


MACHINERY FOR LICHT DRAUCHT 
STERN WHEEL AND SIDE PADDLE 
STEAMERS A SPECIALTY. 


Marine Boilers 





OF ALL TYPZHS, 


With Working Pressure up to 
200 lbs, per square inch. 





STEAM STEERING GEAR 


HYDRAULIC MACHINERY 
FOR OARGO STEAMERS. 

















ee Contractors to British and Foreign Governments. 30 
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SIEMENS BROTHERS & 60, Lid, 


ELECTRICAL AND TELEGRAPH ENGINEERS. 


MANUFACTURERS OF 
Submarine, Subterranean, Aérial, Torpedo, Lead-Covered and Special Concentric Cables, and India-Rubber and Gutta-Percha 
Covered Wires for Telegraph, Telephone, and Electric Light Work. 


MATERIALS FOR OVERGROUND LINES, IRON TELEGRAPH POSTS, INSULATORS, INSTRUMENTS, BATTERIES. 


Electric Mine Exploders, Torpedoes, Torpedo Apparatus, Fire, Police and Railway 
Signals and Block Apparatus, 


DYNAMOS AND ALTERNATORS, 


TRANSFORMERS, ELEOTRIO LAMPS, OARBONS, AMMETERS, VOLTMETERS, &c., &c. 
Electric and Water Pyrometers, Electro-Depositing Apparatus, Telegraph and Electrical Apparatus of all kinds. 


CLEANED GUTTA-PERCHA FOR ELECTROTYPING AND OTHER PURPOSES. 


CONTRACTORS FOR 
Laying Submarine Cables, the Erection of Land Lines, the Establishment of Telegraphic Communication generally. 


SHIP LIGHTING & ALL OTHER INSTALLATIONS OF ELECTRIC LIGHT & POWER IN MILLS, FACTORIES, &c. 


AND OF ELEOTRIO RAILWAYS AND TRAMWAYS AND OTHER APPLICATIONS OF THH TRANSMISSION OF POWER 
BY HLEOTRIOCITY AND THH ESTABLISHMENT OF CENTRAL STATIONS 


For the Supply of ELECTRICITY by Continuous or Alternate Currents of high or low tension, 
SOLE MANUFACTURERS IN ENCLAND OF HELLESEN’S DRY BATTERIES. 




















OFEICES : 
LONDON: 12, QueenAnne’s Gate,Westminster, GLASGOW: 41,Bothwell St. NEWCASTLE-ON-TYNE: 16, Victoria Bldgs. Grainger St.West. MELBOURNE: 64, Market St. 
WTORES : WOoOooiLwicH, EEN T. 284 
Cable Address—“' SIEMENS, LONDON.” Codes—"A B C,” “A 1,” “ENGINEERING.” 











| 














ARC LAMPS. — 


“CROMPTON-POCHIN” 
THE BEST, STEADIEST, MOST EFFICIENT, 
AND CHEAPEST 


PHRAAABBBEBA ABABA AABABABAABAEEBABBAABABABABBABBBBAEBBBABBe 


SOLE MAKERS— 


/GROMPTON & CO., LIMITED, 


Arc Works, CHELMSFORD, 
And Mansion House Buildings, LONDON, E.C, = 
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NORFOLK WORKS, SHEFFIELD. 


TELEGRAMS: “FIRTH,” SHEFFIELD; “EZRA,” LONDON. 


SPECIAL GRUGIBLE GAST STEEL 


FOR 
























Tools, Drills, Taps, Dies, Punches, Swords, 
Bayonets,&c.&.  @£==-~Vrm@em Wwfvwuroo 
SHEAR & SPRING — 
EDGE TOOLS, SIEMENS-MARTIN 
_ FILES, ano STEEL FORGINGS 


socarnontdiisoii : rr ORDNANCE, 


aso For MARINE & ENGINEERING PURPOSES, 


In the Forged state, or Rough-Turned, Bored and Oil-Tempered. 


TIRES, AXLES, PROJECTILES, &c. 


ACS 
KQO“'STEEL CASTINGS «tin 


Ta LONDON OFFIOE—110, Cannon Street: MR. J. E. DARBISHIRE. 207 














i Es ee: ae SNYERS’ PATENT 
” game! ELASTIC CLUTCH © COUPLING. 


30,000 HP. successfully at work. 











The Engraving represents two Clutches, of 250 HP. each, driving the 
Electric Lighting Plant at Messrs. Cockerills, Seraing, Belgium. 


SOLE MAKERS: 


COWLISHAW WALKER & CO., 


ETRURIA, 
STOKE-ON-TRENT. » 


SPECIALITY : EXCEPTIONALLY QUICK DELIVERY FOR FINISHED CRANKS. 




















Dia. of Journals and Pin, 18%in. (MMe _ Rand oon — o. oel ‘ ) — 
. Ingots and complete is a 
»  Holethrough Body 9tin. in 18 eg | id | 
» Holethrough Pin, 8 in. Finished weight, 11 tons 6 owt. 


DENNYSTOWN FORGE CO.. DUMBARTON, 


—— MANUFACTURERS AND FINISHERS OF — (Telegrams: ‘Forge, Dumbarton.”] 


STEEL AND IRON FORGINGS UP TO ANY WEIGHT. 


ON THE ADMIRALTY LIST. 
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JOHN FOWLER & CO, (Leeds), La, Engineers, Leeds 
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LOMBARD STREET, LONDON, E.C. 











SS— 
STEAM CULTIVATING TAC 





KLES on the Double 










































































HEAVY HAULAGE ENGINES and WAGONS specially constructed for Contractors, Brick Works, Timber Merchants, &c. 
: > ar | = he 
“ je 5 | = 4 s = E } | f 
) I pets > i Wal Be | re So 
tet | me , 
v N Limite) LEE 
KR is 4 | | | 
: Lo - v DBra\C) ; 
’ AGRICULTURAL ENGINES adapted tor Thrashing, Hauling, Pumping, Chaff Cutting and General Farm Work. ™ 
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THE NEW GRAB. 


PETERS’ PATENT “AUTOMATIC.” 











Will OPEN or CLOSE at will at the bottom of Lift. 
Will LET GO from an Obstruction. 

Only ONE CHAIN. NO BALANCE WEIGHTS. 
Can FILL at BOTTOM and DISCHARGE at TOP. 
Or FILL at TOP and DISCHARGE at BOTTOM. 
Can be emptied and freed from Suction if over full. 
Can be worked by ANY CRANE at any DEPTH. 
Can be OPENED UNDER WATER. 

















Fig. 680. 


STOTHERT ano PITT, ume. 


BATH, 


_ ae wD = BO. _WATEROO, =i. oC. e097 

















A i i ti A an a a an ana ahah, aah a a, aa a_i _an_db,_a_n_ in hat ht a a a a ac, cc, a a, a, a a, a, a ain ad 


=== a 


Manufacturers of the following aneaedlinseniliens 


SPECIALTIES ™ MARINE PURPOSES 


“ELLIS” Patent STEEL FACED, ALL STEEL or IRON ARMOUR Plates and Bolts. 
LARGEST Sizes of CRANK and STRAIGHT SHAFTING, Hydraulic Pressed, 
Solid or Hollow, Rough Machined or Finished. 


“PURVES” Patent Ribted BOILER FLUES, unsurpassed for resistance to Collapse by at 
Present Type of Flue, in any respective Thickness and Diameter, and possessing special advantages | 

over all other types. 
: 


























“SERVE” Patent Ribbed BOILER TUBES, giving more Steam per Pound of Fuel than any’ 
other Tube or Combination. 


“VAN OLLEFEN” Patent Gear_for QUICK LOWERING o DOORS of WATER: 
TIGHT BULKHEADS. 

FLANGED BOILER END PLATES 9 the Largest Sizes, Flanged in HYDRAULIC | 
PRESSES in ONE Zeat. 


STEEL PROPELLER BLADES and BOSSES, well known for Exceptional Soundness and | 
Smoothness of Surface. tad | 
ee cmeitaenoaliimeneneiteeeee eis IAT 


























i i i i tn tn in tnd an a aan, ann aa an a a a a ge on ee ee 
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BABCOCK AND WILCOX LIMITED 


Lea. Sap GEA * 


WATER-TUBE STEAM BOTA 


Safe, Economical (as to and fuel), and Durable; Perfect Water Circulation, and 8%: 
Steam-room; of Neez-teathes, ont pecteciig' ans for Oleaning external and in’ 
PORTABLE and MARINE BOILERS of all sizes. Particulars on application. 
WORES: KILBOWIH, NHAR GLASGOW. 


147, QUEEN VICTORIA ST., LONDON, E.C. 
21, BOTHWELL STREET, GLASGOW. 28, DHANSGATH, MANOHESTER. 
15, RUE DE LA CHAUSSEE D/ANTIN, PARIS; and 14, PLACE DE BROUCKRRE, BRUSSELS. 
Fer AUSTRALIA and NEW ZEALAND address, BABOOOK & WILCOX LIMITED, 280, Sussex Street, Sydney, N.8.W 
Agents for the TRANSVAAL—REUNERT & LENZ, Johannesburg. 347 
A VALUABLE BOOK ON a ie ow Aa a a ar 


RUSHwW, ORTE & CO... 


ENGINEERS AND MACHINE TOOL MAKERS. 
Sowerby Bridge, Yorkshire. 


4 Improved Lathes, Planing, Slo . , Drilling, 
| Or iaedlian Punching, and Sheeting 













900,000 HE. in use. 























mae special Multiple Punching and Shearing Machines for 
Gas Holder and Tank Makers. 


pr taut om, “ROLLER FLATTENING MAOHINES, 


~~ 





























: = . = PLATE-EOOE plane macunes (eS 
MORE TEANZONE EUNDRED ERAITIE. & TRAMwWw ADT co-s 
CASTINGS ia ieee ee 
ThePatent Axle-Box and 
we a Foundry Go., Ltd., 


AND OTHER BRONZES. 


SPECIAL SOLID STEEL, 


Extra Ductile, Malleable. 


‘SALTLEY CENTRAL WORKS, 


BIRMINGHAM. 


LONDON OFFICE: 


61 & 62, GRACECHURCH STREET, £.C. 


TELEGRAMS: 
LONDON. 
BIRMINGHAM. 














SOLE MAKERS OF 


MARTIN'S WATER HEATER. am 
In varied designs embodying erties tn Mh errno pac era perl separation of impurities, 9862 


WHITLEY PARTNERS @ 


BRASS & IRON FOUNDERS, 


National 
Telephone 4444, RATIOW AY ig ay ae LEEDS, ufusele Ea.” | 


i 7 Bia THE PEET PATENT FULL-WAY STOP VALVES, 


FOR STEAM, WATER, AND GAS PIPES FOR BOTH LARGE AND SMALL MAINS. 





BEUTHERS { 































These Valves have a straight clear passage the full size of the pipe. 


) WHITLEY’S SPUN BRASS SHELLS ' 


uP TO Two TONS WEIGHT. 














For Calender Bowls, Paper Machine f, 

Rollers, Printing & Embossing Rollers, {j 

Propeller Shaft Bushes & Coverings, ¥ 

Pump and Cylinder Linings, Pump 
Rods, &c., &e. 


4 These Shells being cast by Centri- 

fugal Action are equal in density 

over the entire surface, and entirely 
free from Blow Holes. ** 
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HUGH SMITH & CO., 


POSSIL ENGINE WORKS, GLASGOW. 
HYDRAULIC, STEAM & BELT-DRIVEN 


FOR SHIPBUILDERS, BOILER AND BRIDGE MAKERS. 


Bending, Punching, Shearing, Planing, Riveting and 
Drilling Machines. 331 


“Plate nel Hydraulic Cranes, Presses, &. Pumps and Accumulators, 


OTIS ELEVATOR COMPANY, LTD. 


(Late AMERICAN ELEVATOR COMPANY), 


4, QUEEN VICTORIA STREET, LONDON, E.C. 


‘OTIS’ ELEVATORS 


HYDRAULIC, ELECTRIC, OR POWER. 


256,000 rw USE. 


ELECTRIC ELEVATORS FOR EITHER CONSTANT OR ALTERNATING CURRENT 


BOILER-FEEDING SPECIALTIES. 


» FEED-WATER HEATERS. 
WV BIRS DIRECT-ACTING FEED PUMPS. 
EVAPORATORS. 


COMBINATION FRED CHECK VALVES. HYDROKINETERS OR BOILER CIRCULATORS. 


Universally used in the Mercantile Marine and by the British and Foreign Navies) —— 


Ga. & J. WHIR,  Giwelt, Glasgow.” seve 


CATHOART, GLASGOW. Tongans “ Hydrokineter, London.” 
































London Office : 3 
1, Billiter baliings, Billiter Street, B.C. 














THOMAS ROBINSON & SON, 


UMITED, 


's WOOD-WORKING MACHINERY, ENGINES, AND BOILERS. -@ — | 
HIGHEST AWARDS, PARIS, 1889: “ee c 


THE GRAND PRIX & GOLD MEDAL. 


EOCEDA_L.EI. 








ittn 








PATENT ROLLER-FEED SAW BENCB. 
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messes wo O18," TAYLOR & CHALLEN, L°> ENGINEERS, | ___ fc sreav eran, 


LATHES, SHEARS, &0, FOR SHEET DERWENT FOUNDRY, CONSTITUTION HILL, SHAFTING, FITTINGS, PULLEYS, 
METAL WORK. Telegrams - “Derwent,” BIRMINGHAM. AND SPECIAL MACHINERY. = 


Patents for Improvements in Oil Cans :—1. No. 1622, Feb. 4th,1886. 2. No. 1487, Jan. 28th, 1800. 38. No. 8525, Feb. 17th, 1898. 


BEWARE OF IMITATIONS. 


<i 























PATENT STEEL 


; S Seamless Oil Can 


With Detachable Spout. 


JOS. KAYE & SONS, 


LIMITED, 
Kaye’s Patent Lock Works, LEEDS, 
AND AT 93, HICH HOLBORN, LONDON, W.c. 


A is the Regulator. ams 2s SAMPLE, POST FREE, 25. BAGH, 
Only Gold Medal for Gauges at the Paris Exhibition, 1878. FOR 


BOURDON’S ! (°°) GAUGES (ov 
NEGRETTI & ZAMBRA, OPTICIANS, HOLBORN VIADUCT. " 
Telephone No. 6588.) SOLE AGENTS IN LONDON. [Telephone No. 6588. 


URDON cautions Persons using Steam Ga that a large number of very inferior Instruments 
are sold, bed his sth which are not of ne ac tera great suoutie of them also having a forged Trade Mark. 
AGENTS :—J. Oasanrstii, 43, Market St., Manchester; Cuapsurn & Son, 11, Waterloo Rd., Liverpool. 
BEGEETTI & ZAMBRA’S CATALOGUE of Scientific Instruments, 560 pages, 1.800 Engravings, price 5s, 64. 
NV. & &. are Sole Agents for Ritchie & Sons’ Patent Liquid Compasses 


APLIER BROTELEESS, iii. Works: 100, HE PARK Ss, GLASGOW 






































Telegrams: ‘Windlass, Glasgow.” 





$)U9UI0I9409 
UPl207 PUL [eIUOIOD ‘20M UM 


Contractors by Appointment to the Admiralty, 
War Office, Colonial and Foreign 
Governments 
‘AyeaUpY oy} 0) JUeuujoddy Aq szoyows}U09 





PATENT STEAM AND HAND STEERING GEAR, for working both the Chain Barrel and Screw Gear, as fitted on the Royal Mail Steam 362 
Packet Company’s New Steamers ‘‘ Nizz” and ‘‘ DaNvuBE.” 


NETTLEFOLDS LIMITED, BIRMINGHAM, 


SOLE] MANUEAOCOTURERS oF 
WESTON ’S PEN My? Sak 


PATENT DIFFERENTIAL RATCHET BRACE.—PATENT OPEN TOP SUET LUBRICATOR, 


These Bracks, which have been several years before the public, and are MUCH APPRECIATED by them, 
=|: ae NETTLEFOLD’s have lately CONSIDERABLY IMPROVED by enclosing the SCREW in a SLEEVE (A) which always 
: Ee " ay = — . it tine a ene nga - ay ive — also acts as & GUIDE for the NUT, 
== 1) thus keeping it steady ughout the whole of i verse, and consequently enabling the drilling to 

be effected with PERFECT ACCURACY, : une 
The Sut Lusricator has effocted a saving of 70 per cent. in the cost of lubricating material used 
i Nettlefolds’ Engines, and has now been fully tested in their works on 15 Cylinders working to 750 

orse power. 

essrs. Hick, HarGreaves & Oo. write :—“ We find the saving in excess of that stated in Messrs. 
Nettlefold & Chamberlain's Report—viz., 70 per cent., and the cylinders to which these Lubricators have 
been applied are in beautiful condition. We shall adopt them for all our Engines.” 
By this Invention the steam is lubricated before passing to the valves, while the supply of grease is 











aniform and constant. . 
SOLD BY THE UNDERMENTIONED AGENTS — 
SIRMINGHAM Wakeman, OC. H., Gt. Charies St. SHHFFIBLD — Wilkes Brothers & Oo., Tasker, Sons, & Co, 
LONDON . — Nettlefold & Sons. NHWCASTLE-ON-TYNE Galloway & Oo. 
MANOHESTHR Edmondsons & Oo, NOTTINGHAM —~ — . Manlove, Alliott, Fryer & Os. 
GLASGOW . W. McGeoch & Oo., Schaffer and Reese Se @ o Patterson, R., & Sons. 
4 La Buden " DEMBY.. ~ = «/< « Handyside & Co, Od 788 
i} : ma «~HDINBURGH. Redpath, Brown & Co., Thos. Scott RE weet « Sumner, John M. & Oo.,Manches ter 
BRISTOL —~ . Weston, J. D. & Son. GHRMANY . = = ~— Schaffer & Budenberg, Manchester. 
| 
fl OF WHOM PRIOED LISTS AND FULL PARTIOULARS MAY BE OBTAINED. 
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WATER TUBE BOILERS. 


c BHO VT BR” DY Ps. 


PATENT. | 
FIRST USED, 1849. | LATEST PATTERN, 1891. 


Messrs. MAUDSLAY, SONS & FIELD, Engineers, Lambeth, London, Sole Manufacturers for Great Britain and Ireland. 

















































ADOPTED BY BRITISH, FRENCH, & RUSStAN NAVIES FOR ALL HORSE POWERS, & IN FULL POWERED STEAMERS 
OF THE MERCANTILE MARINE. 


Adopted by British Navy in 
H.M.S. ‘‘SHARPSHOOTER,” Torpedo Gunboat, 3500 I.HP. 


Supplied to the French Navy and Fitted on Board the following 
War Vessels :— 

































“VOLTIGEUR” ... oe .. Despatch Boat... 1000 I.HP. ‘*LANDAN” <M tn. Despatch Boat . 600 I.HP. 
“MILAN” ~~ «w«-» oe}. ©6Ul “LEGER”... .... .... ~~ Torpedo Gunboat 00 (. 
“ HIRONDELLE ” be is “A 7 a ae “LEVRIER” wats a n 2200 =, 
“CROCODILE” ... fax . Gunboat ... > 450 ,, “BRENNUS” _... i Ist Chins Battle Ship 14,000 _,, 
“ ACTIF”.. i ‘ @asnedie Boat . 400 ,  “TREHOUART”...  .... Coast Battle Ship 7500 _,. 
6: RIGOULT DE GENOIULLY: ” Cruiser... Te “BRUIX” ... ae ane Armoured Cruiser 8800 _,, 
“ALGER” . .. Cruiser, Ist Class 8000 ,, | “BUGEAD” “—— F - 9000 
* LATOUCHE TREVILLE ” ... Armoured Cruiser 7400 ,, | “DESCARTES” ... vale Cruiser... - 8500 se» 
“ CHANZY ” pet ds eb i ‘ 7400 , “BOUVET” 7 o Ist Class Battle Ship 14,000 __e,, 
“CHARNER” _... s 35 w% ‘ » 7400 , | “POTHNAN” _... ss Ist Class Cruiser 10,000 _ =»; 
‘‘ABERVRACH ”... bs . Tug id ye we ~~» “ PASCAL”... aii aa Cruiser... Ue 8500 ,, 





Fitted on Board Imperial Russian Navy’s Steamships. 





“MININE” ... ke -.. Armoured Frigate .. 6000 1.HP. | “STRELA” a ..- Imperial Yacht .. 1600 LHP. 
“ GROZIASTCHY ” ... Gunboat a » 200 .,, |“ GREMYASCHY ” ... Gunboat te . £08 .. 
“MAREVO” + ss Imperial Yacht ak 1) a = che Pek i |. ie % were 





Steamers of Cie. Messageries Maritimes. 


“ORTEGAL” ... =... Cargo Boat .. ©... 1800 LHP. | “ARMAND BEHIC” ... MailShip  ... .... 7000 LHP. 
“SINDH” ... 0... MailShip —.. .. 2400 =, =| “VILLE DELACIOTAT” ,,__ ,, << Se 
“AUSTRALIEN”... ... 4, aoe) gg. _“PAQUE BOT No.102” ,, 5, 00 
“POLYNESIEN”... :.. 4, a LC << 





WESTERN RAILWAY COS STEAMER “LA TAMISE,” HIGH-SPEED PACKET BOAT, 4500 LHP. 
NORTHERN STEAMSHIP COY. OF AMERICA, TWO STEAM MAIL BOATS OF 6000 |.HP. EACH. 
STEAM YACHTS “SHEARWATER,” “CORVELL,” “WILD-DUCK,” “ SULTANA.” 


As a Donkey Boiler, and for all auxiliary purposes the “ Belleville” Type is used on the largest vessels of the French, Russian, Spanish, 
Greek, &c., Navies. 


A special wees is built for Steam Launches working with sea water, &c. Over 200 Launches and Pinnaces in the French Navy have 
piready been 


For Land Installations, and for all Manufacturing Purposes, the “Belleville” Boiler has proved to be a simple and economical Steam 
Generator. Can be worked to any pressure and to supply all horse-powers; the smaller and Portable designs being specially adapted 
and suitable for Electric Light Installations, Hotels, Stores, &c., &c 














ESTIMATES FORWARDED FREE ON RECEIPT OF PARTICULARS TO-—. 


MAUDSLAY, SONS & FIELD, Limited, Lambeth, LONDON. 
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NGINES. | 











© DAVEY {iL BE PATENT 


_—, HATHORN, DAVEY 


aaa ; on 
3, PRINCES STREET, = 
WESTMINSTER, 


LONDON, s.w., 
LEEDS. 


Water Supply. 


























~~ a 
= 


fase fs tS 
i 


i 


¥ 


} iii | il 
Ns; 


i } AN 
| ANI i} | 
\ | | i] 
| | { i 
| 
| I 
i i * 














Draining Mines. poe 
Irrigation. 1 
eae = 7 
TRIPLE-EXPANSION &c., &c. COMPOUND CORNISH 
ENGINE. ‘ CYCLE ENGINE. 

















aia ia DAVEY 
or TRIPLE EXPANSION STEAM PUMPS | sarery motor 
MACHINERY, — SINGLE AND DUPLEX. — WATER SUPPLY 
O T 
PUMPS, COUNTRY HOUSES, 
ke. &e. VILLAGES, &c. 
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SELF-ACTING INJ ECTORS. 


GRESHAM’S PATENT. 
A large Stock of these and every other pattern of Injoctar. 


ALWAYS READY FOR IMMEDIATE DELIVERY. 


SUITABLE FOR ALL CLASSES OF BOILERS.?:, 


OIROULARS AND ALL INFORMATION ON APPLICATION. 


























LONDON OFFIOB: GLASGOW: W. Lester & Son, 11, West Regent St. 


A.L. SACRE, 60, Queen Victoria St, BC) - | serpagrs m Paton & Sony, 2, High Bt 


' GRESHAM & CRAVEN, Ltd. 
CRAVEN IRONWORKS, ORDSALL LANE, MANCHESTER. 


TatzerarHi0 Appress; ‘‘BRAKE, MANOHESTER." 




















COMBINATION INJECTOR 
(All necessary Valves are ai 


DELIVERY. 








SINGLE DRUM WINDING ENGINE, GEARED MINING ENGINE WITH SEPARATE BOILER. DIRECT-ACTING MINING ENCINE. DOUBLE DRUM WINDING ENCINE. 


RANSOMES, SIMS & JEFFERIES, LD., 
Orwell Works, IPSWICH; and 9, Gracechurch Street, LONDON. 


CATALOGUES POST FREE ON APPLICATION. Telegrams: “ presi IPSWICH,” and ae By nd 








JAMES ARCHDALE & CO. Birmingham, 


Contractors to Her Majesty's War Department, the Lords of the Admiralty, the Council of State for India, the ee Agents for the Colonies, & the Foreign Governments. 
OONTRAOCTORS FOR MAOHINE TOOLS TO THE ROYAL ARSENAL, ROYAL DOCKYARDS, ROYAL MINT, &c. 


Speciality in Machine ery for the manufacture of [\/] UN I TIONS OF WAR, viz. :—Machines for the manufacture of all kinds of Small Arms, with Fixtures, Cutters and Gauges 
for every operation. mplete Plants of a nery for Making Ammunition for Small Arins, S Pperting and Machine Guns, including Bullets, Caps, Wads, &c. Special Machinery for Makin 

the New Compourd Bullet for Magazine Rifles. Special Machinery for the manufacture of Time and Percussion Fuzes. Complete Plants of Machinery for making Solid Me' 
Cartridge Cases for Quick-Firing Guns. Complete Plants of Machinery for making Steel Shells for Quick-Firing and other Guns of all calibres. Complete Plants of 


in for the 
Manufacture of Gunpowder. _ 


LONDON OFFICE: 23, COLLEGE Miz, B.C. 9782 


TELEGRAMS { COLLOQUIAL, LONDON. CODES USED—A BC, FOURTH EDITION, & THE ENGINEERING TELEGRAPH CODE. 
ARCHDALE, BIRMINGHAM, 


1 
al a 


Ht 
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ULLEYS 


(REGISTERED. ) 
WROUGHT IRON THROUGHOUT, RIM, ARMS, & BOSS, 


THE ONLY WROUGHT IRON PULLEY MADE. 


OVER 100,000 !Nn use. 











Messrs. MARSHALL, Sons, & Co., Limited, “od a Stock of our 9g 77 at their Depét, Marshalls’ Buildings, 
79, Farringdon Road, London, E 








S0OLH MAEERS 3 


’ HUDSWELL, GLARKE & CO., 


RAILWAWT Hat os a LEEDS. 
SOLE AGENTS - 











North of France—d. B. Mason, 17, Rue Faldherbe, Lille. | North of England—Snowball & Co., Side,N’castle-on-Tyne 
Russia—S. G. Martin, Little Morskol No. 19, Quartier 4,| West of England—Townsend & Young, 12, John Street, 
== St. Petersburg. Bristol. 
= Austria—J. Egli, 1, Bez Frellung 7, Vienna. bo ty District— Robertson & Co., 9, Old Sneddon 8t., 
== = Belgium—D. Grandy, Rue de l’Abattoir 15, Gand. , Dublin and South of Ireland—vas. F. Roberts, 72, Francis 
= == Italy—A. Sington & Co., Manchester and Milan, Street, Dublin. 
= = Lancashire & District—F. B. Welch & Co., Market St., Holland—Van Rietschoten en Houwens, Rotterdam. 
— = Manchester. Alsace & the Vosges, Scandinavia & Switzeriand—Messrs. 
Sheffield & District—Hatters & Davidson, 14, Arundel| George Thomas and Co., Manchester. 
Street, Sheffield. Germany—A. Lythall, Halle a.S., and Hamburg. 9911 


London Merchants—F. BLUETT DUFF, 5, Laurence Pountney Hill, E.C. 


CLARKE, CHAPMAN & CO., Lid. 


ELECTRICAL ENGINEERS, 
CONTRACTORS TO BRITISH & OTHER GOVERNMENTS, 


GATESHEAD-ON-TYNE. 


MANUFACTURERS OF 


EN GI N E. High-speed, Single or Compound, Automatic Lubrication 
throughout, for Continuous Running. 


DY N A Mi O For Continuous or Alternating Currents, Direct Coupled 
or Belt Driven, 


ELECTRIC MOTORS, 


For Pumping, Hauling, Hoisting, 
Ventilating, &c. 


ELECTRIC LIGHT PLANTS, 


Of all descriptions. 


SEARCH LIGHT PROJECTORS, 


Specially arranged for Suez Caral 
Passage. 






























Estimates and Full Information on 3 ; 
Receipt of Particulars. be 








Telegraphic Address: ‘‘Cyclops, Gateshead.” IMPROVED ELECTRIC PORTABLE DIP PUMP. 380 
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Telegraphic Address : ABC CODE AND 
**NAUTICAL, GLASGOW.” THE ENGINEERING TELE- 
‘*ELONGATION, LONDON.” GRAPH CODE USED. 

HINGIN HERS, 


Neptune Iron Works, GLASGOW, and 60, Queen Victoria Street, LONDON, EO. 















































—= — — SSS SSS = = ——<—<—=— 


STEAM LAUNCH, Langit, 65 ft. Breadth, 10 ft.; Speed, 18 Miles, 


STEAM LAUNCHES, STERN WHEEL STEAMERS, BARGES, &c. 
BOATS BUILT OF STEEL IN SECTIONS FOR CONVENIENCE IN TRANSPORT. us 


SEIrPs’ BOATS BUILT OF GALVANIZED STEEL. 


































Illustration is from a photo- 
graph of the Paddle Steamer 
<“GUANACO.” 
144 ft. long b.p. by 152 ft. long 
0.a.; 24ft. beam m.d. by 39 ft. 
beam 0.a.; 5 ft. 3in. depth. 
Draft Loaded, 2 ft. 6 in. 














, a i \ 
N 
pb —~— a = ai hand j 
om fi / 
ee To nT Te oe at 7 ‘ PT Se 
‘Ff ; J ] ; I THN LMT, > 


a 
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Illustration shows Six 
70-ton Barges, for ship- 
ment in pieces, built in 
1890, lying in our yard 
ready for dismantling. 
























ALLEY & MAGLELLAN, Encnezrs & Suippuiners GLASGOW. 


FULL INFORMATION GIVEN ON nt: Os OF APPLICATION GIVING PARTICULARS OF REQUIREMENTS. 
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COOPER & SMITH'sS 
toner ESC) Ls Cl ES Taide eee 















EOR THE PREVENTION OF 


INCRUSTATION & CORROSION IN 


SLA LION «be = 


woe BOILERS 


For Use in Great Britain the TANNATE OF SODA is packed in Steel Drums, 64 Owt. Net. 
For Export in 104 Cwt. Steel Drums._SOLE MANUFACTURERS : an 





|ASTON CHEMICAL CO. BIRMINGHAM 


SMITH’S PATENT SCREW BOSS lcd SCREW BUSH PULLEYS. 


SMITH’S PATENT INDEPENDENT GRIP SHAFT COUPLINGS. 


SMITHS PATENT SWIVEL BEARINGS or au «mos; ADJUSTABLE VERTICALLY. 


50,000 PULLEYS made and SOLD since 1886. 
WE WT CATALOGU Ei, 
NOW READY, POST FREE ON APPLICATION. 


Perfect SWIVEL BEARINGS ADJUSTABLE VERTICALLY, viz. 


Plummer Blocks, Open-Sided and Double-Sided Hangers, Sling Hangers, Wail Rienbets, Wall Boxes. 
Shafting, Collars, and all kinds of Belt Pulleys, &c., supplied. 
























BUSH OPEN 
Cp 





ALWAYS 


FttT | 
ACCURATELY Je 





ona WITH COVER. "ASHE fpeges eens 
WORKS: PATENTEHES & SOLE MANUFACTURERS. LONDON o 


THRAPSTON. S MI IT & G -) AC = Comwal Buildings, 
Telegrams: ‘Grace, Thrapston.’ m 35, Queen Victoria Street, F.C. 


T All sizes kept in stock by PFEIL & OO., 145, St, John Street, OLERKENWELL, LONDON, 
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Governments, 


tee SMITH BROTHERS & CO., 202i ~ 


KINGSTON ENGINE WORKS, GLASGOW, 


Makers of all kinds of Shipbuilders’ and Boilermakers’ Machinery, 


Eccentric and Lever Punching and Shearing Machines, Beam Bending and Horizontal Punching Machines, 
PATENT ADJUSTABLE Z IRON AND ANGLE IRON CUTTING MACHINES, 
Piate Bendi Rolle, Plate Flattening Machines, Cold Iron Saws, Boller Shell Drilling Machines, Plate Edge Pianing 


Pomme 









ines, Hydraulic ng Machines, raulic Ri ing 
~ mae 9 Bn om 





VERTICAL PLATE BENDING ROLLS. HORIZONTAL PLATE BENDING ROLLS LEVER PUNCHING MACHINE. 0645 








STERN WHEE L, STEAMERS, 



































The “ ** Herald,” shallow-draft Gunboats built by Messrs. YARROW & CO., for the British Government, for service on the Zambesi ; length, 0 ft., beam, 18 ft., draft, 18in., constructed on their patent 
qpotens, ts taainhbn valine te which means they were put dagotbor out at sea with great rapidity. In order to ascertain how speedily vessels constructed on this s plan could be connected ‘together and set to work, a 
trial was made on the Thames, and it was found that the whole operation from the time of commencing work to when the vessels were running under steam, occupied less than twenty-four hours. This system is speceliy 
suited for foreign parts, avoiding thereby the —- —" difficult process of rivetting-up and launching. Stern Wheel Steamers have been found by experience to be the best type of vessel for shallow river navigation 
and of these, Messrs. YARROW have conere oted a large number of successful examples for all parts of the world. They build them varying in length from 60 ft. to 200 ft., and in draft from 6in.to18in. 254 


ULSE & CO., 


ORDSAL WORKS, REGENT BRIDGE, 


MANCHESTER. 








Hi yyiay 
tRNA 











For Marine, Ordnance, Railway, 
and other Engineering Work. 





LONDON ENGINEER: 


G. GLASS HOOPER, 


Combined Vertical and Horizontal Planing i #0, BUCKLERSBURY, 5.0. Vertical Cylinder Bering Machines, 266 
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PENDLETIN, 
MANCHESTER. 






=== == 9522 


EIN TENE. E SING ] 


"UGE MANUFAUTURERS WOLVERHAMPTON STAFFORDSHIRE 




























RON & a SCREWED TUBES 
STEEL h FOR GAS 
BOILER STEAM 





OR WATER 


WY) 
\\ \\\ 


cross 


Eonmndom Office: 14243, CANM On STREET, - 2.0. 


FM i LUKE & SPENCER, Ltd. DIS cs 
nana at HS 


THOS: CHATWIN, ¢r. tinoat street, BIRMINGHAM, 


_ MANUFACTURER or — 


Stocks, Dies, and Taps; Sorewing Machines in great variety; Twist Drills and Rimers. 

Standard Oylindrical Gauges; Spanners; Ratchet Braces ; t= 

Tube Cutters; Tube Wrenches and Vices, and General Tools, Salli } 

GOLD AND SILVER MEDAL, CALCUTTA, 1884. 

AWARDED AND AT 

First Order of Merit 
AT ADELAIDE, 1887. 















































| 





= 











STANDARD GAUGES. 





ANGULAR PATTERN 810CK8 AND DIE8. 


RATCHET BRACE, 
WHITWORTH Pattern GUIDE 8TOCK8 AND DIE8. 





ENGINEER'S TAP. 





IOUT TTUNNGUNNTTITT 





TAPER SHANK TWIST DRILL, with Grinding Line, 
IMPROVED RIMER with TWIST FLUTES. 





HAND-POWER SCRE WING MACHINE for TUBES with 
SELF-ACTING FEED MOTION for CUTTING OFF. 


-ewons srmvonm Richard C. Gibbins & Co., 


BERKLEY STREET, BIRMINGHAM, 


MAKERS OF PORTABLE AND FIXED 


STEAM & HAND GRANES, 


Derrick, Foundry, Overhead Travelling and Warehouse CRANES, re 
=> CRAB WINCHES, LIFTING JACKS, HAND PILE DRIVERS, & 


Pulley Blocks, Screw Couplings, Platelayers’ Tools, &c, 0d 1691 





CLYBURN 8PANNER, 




















GLASGOW: G. BUCHANAN, 9!, BUCHANAN STREET. 
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ia g-g LOCOMOTIVES 








Of all Sizes & Gauges, for Main & Branch Lines, Contractors, Collieries, Ironworks, &c. 
PHOTOGRAPHS, SPECIFICATIONS, AND PRICES ON APPLICATION. 


PECKETT & SONS, 


LOCOMOTIVE ENGINE BUILDERS, BRISTOL. ™ 


Telegraphic aanren: ‘ “ PECKETT, BRISTOL.” Locomotives always {n Stock with Cylinders from 10 in. to 16 In. in dia. , 4 and 6 wheels coupled, ready for immediate delivery. 


TORN TOLLS & SON. 
ST. ANN’S LEATHER WORKS, GLASGOW, 

















Pa 

cd PATENTEES AND SOLE MAKERS OF ORANGE TAN AND GNU HIDE BELTING, © 

S ORIGINAL MAKERS OF OOTTON OANVAS BELTING, and of LLAMA HAIR BELTING. 7) = 
Sui LEATHER LINE BELTING for Rounded & Flat PULLEYS. TAPERED OONE, & Or ae aes belated DRIVING = 3 
? GF EEE EER ee Te Bo 
+ CoH fi} nian Halt aay \ biti ry HA it ee “ maa : i 
i V/VKY VV VX y / oe 
: Ul La a oy —— Wi = 
ox a em," a, LL —- PN “e" me OS 
=> i : gy Ar 
zis tony. UU d ; x \ # i: 5 
< A = Balt Arched on one or both aie (as above Illustration), takes A Flat Chain Belt (as above {llustration) on a rounded wien s never works 9 a 
Ph a ect grip of a ee —— the rivets or loss well, only part ee from slip — 
(©) — LEATHER LINK CHAIN BELTING, ARCHED TO SUIT THE ROUND OF ANY PULLEY, IS THE BEST —_ TRANSMITTING BELT IM THE — — a 


WORTHINGTON PUMPING ENGINE CO. 


I53, QUEEN VICTORIA STREET, LONDON, E.C. 
WORTH ou GTO N. 

















Telegrams: ‘‘ Tune Harp, London.” 





Telephone No. 1644. 


TRADE MAREK, 





WORTHINGTON COMPOUND PUMP. WORTHINGTON REGULAR PATTERN PUMP. 


WORTHINGTON PUMPS FOR EVERY SERVICE. 


CATALOGUES AND HBSTIMATES ON APPLICATION. 
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ROGERS LOCOMOTIVE CO. 
OF PATERSON, NEW JERSEY, 


LOCOMOTIVE ENGINES OF ALL GAUGES. 


AND FOR EVERY VARIETY OF SERVICE. 








Established 1831. | Annual Capacity 300. 


Od 4117 


Sig eee =——PATERSON, NEW JERSEY, UNITED STATES OF AMERICA. 
Saree Brien im g, BALDWIN LOCOMOTIVE WORKS, PHILADELPHIA, U.S.A. 


BURNEHAM, WILLIAMS & CO., PROPRINTORS, 
MANUFACTURERS OF 




















LOCOMOTIVE ENGINES, 


Adapted to every variety of service, and built acourately to standard gauges and templates. aes et Geet eatin 0 eae 
class perfectly interchangeable. 


PASSENGER AND GOODS LOCOMOTIVES, COMPOUND LOCOMOTIVES. 


MINE LOCOMOTIVES, NARROW GAUGE LOCOMOTIVES, STEAM STREET CARS, &e., 

; e ALE WORK THOROUGHLY GUARANTEED 
a Cable Address: " Banpwin, PHILApsLPau ;” "'Ropapuna, Lompon.” 18 

anima Office: Dashwood House, 9, New Broad Street. 


whet 











“MANNING, WARDLE & CO. 


B O'y M Ei ni Gin Wo REz Ss, LAADYDS, «ux 
Makers of Locomotive Engines for any width of gauge, and for all purposes, Materials and workmanship of the best quality, Tank Engines up to 15 in, Oylinders, on four or six wheels, always in stock or-in progress. 
Makers of Robbins’ Patent Driving Axleboxes, Specifications, Photes,, and Prices on application, and Special Designs sent on receipt of particulars of requirements. The “A BO” and “The Engineering Telegraph Codes” used, 








MATTHEW PAUL & C0. 4 


AEEBRS oF 


FANS & ENGINES sin for Forced Draught & Ventilating. 
ENGINES & BOILERS for Launches & Yachts. 

ENG NES & BOILERS for Electric Lighting, up to 1000 I.HP, 
MARINE & LAND ENGINES & BOILERS or au sors 
AUXILIARY & CENTRIFUGAL PUMPS & CONDENSERS, 


BUILDERS OF 


LUNCHES. & YACHTS, iy a 


Om ADMIRALTY LiIs3T. 


LEVENFORD Wonks, DUMBARTON 
PARKINSON’ wi Sauce 


Is a Combination of the j j 
Screw and Instantaneous Grip om 
Jace Tiss emaine e all the pe oh oe 2 gotenem 
Grip Vise. Made in ane welling rom 2} I, 60101 


—xusTs ON aFFrLroaTroN.— J. PARKINSON, CANAL IRONWORKS, "SHIPLEY, YORKS." 
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THE CLAY CROSS CO., 


Manufacturers of PIG IRON, GAS AND WATER PIPES, TANKS, COLUMNS, STANCHIONS, AND CASTINGS ' 
FOR GAS, WATER, AND SEWERAGE WORKS, COLLIERIES, ENGINES, PUMPS, &e. 


WwWoREes: CLAW CROSS, NEAR CHEISTEREIELD. 


SS THLEGRAMS: “TJACESON. CLAY CROSS. 


Agonts: BEOK & OO., Limited, 180, Great Suffolk 8 Street, 8.E. 


Baker s Rotary Pressure BLOWERS \ EXHAUSTERS 






































WITH ALL THE LATEST IMPROVEMENTS. 


















| IBAKER BLOWER ENGINEERING CO., STANLEY Si, SHEFFIELD. 


Successors to SAVILE STREET FOUNDRY & ENGINEERING CO., Limited. 


ui 

ce) 

~ 

rz) 

w 2 STEEL, IRON & BRASS CASTINGS, 2, 
= — TOOL STHBL, FILES, £4 
D 2 SINGLE LIGHT, Ee 
f 5 DOUBLE ZR) sTH0NG, #2 
. f)= ENDED. spanners, > DURIBIR i 
fs |g FORGINGS, BESSEMER BARS, &. = 
a 4 

oC 

Wi 

= is, 














M. C. BULLOCK MANFG. CO., 


Corner Canal and Washington Streets, CHICAGO, U.S.A. 
SPECIALTIES-— 


BULLOCK DIAMOND ROCK BORING DRILL 


FOR PROSPECTING AND DEVELOPING MINERAL LANDS. 
HAND & HORSE-POWER DRILLS, for Prospecting in localities inaccessible to Steam Drills. 
POWER DRILLS (15 Styles), adapted for Boring from surface, or underground, to depths varying from = ft to 3000 ft. 


© LANE’S PATENT BAND FRICTION HOISTS. ie 


























capaciCHAMPION.” -hole., ECONOMICAL, SAFE, AND RELIABLE. = 3 
MURPHY’S CHAMPION VENTILATING FANS er Mines and Buildings). Instantly changed from Exhauster to Blower, or ee Dal: 
v er E 
BULLOCK CORLISS ENGINES. as. GENERAL MINING MACHINERY. : 
CABiILB ADDRESS: “BULLOCH, CHICAGO.” ABC Code. 4th Edition. ize = Sa 
SPECIFY Y REQUIREMENTS WHEN WRITING. : BAND FRICTION HOIST. , «We 
TURBINES | EUREKA” GRAIN CLEANING MACHINERY | A | 
Lr Mies Hy By msg For Grain Warehouses, Flour Mills, Breweries, Distilleries, &c. i 


cusses ak Types. Over 160 different styles, sizes, &c., with capacities ranging from 5 to 3500 bushels per hour, ia l 


253 Sold to the Canadian 











aa: Government, SOLE MANUFACTURER— 
uy" = Ss. HOWE S, 64, MARK LANE, LONDON, [Se : 
“ Little “Giant” we Contractor to H.M, Government, also parti French, Indian, Egyptian and Cape Governments, my “Bureka”” Wheat Seokter, 





ADVANCED TYPES pda MACHINE TOOLS 








7-INCH CAPSTAN LATHE. 


4-INCH SCREWING MACHINE. 





12-IncH ScREW-CUTTING LATHE. 


JAMES SPENCER & CO., 


CHAMBER IRON WORKS, HOLLINWOOD, MANCHESTER: 
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HIGHEST CLASS SCREWED AND SOCKETED 
T OR FLANCED, 
COMPRESSED AIR, 


: AIRD’S PATENT DOUBLY - SECURE FLANGED TUBES.” 


BOILER 
OAL VEeeee, 
GOLD MEDAL. 
CONTRACTOR TO HER MAJESTY’S % FOREIGN GOVERNMENTS, CROWN ACENTS, &c. 


JOSEPH AIRD, 


WORKS: GREAT-BRIDGE, STAFFORDSHIRE. 


ee LONDS DON OF FICES—46, QUEEN VICTORIA STREET, E.C. | Telegrams : “‘ Vigilantia, Tipton ;” ‘‘ Vigilantia, London.” 
KORTINQG’S PATENT SELF-ACTIN G 


CON DENS FE: Ee 


Can be applied to any Engine, ane will produce an average vacuum of 24 inches (equal to 12 pounds 
per square inch) in the exhaust pipe, effecting a _—e of steam of 20 to 60 per cent. ; or increasing 
“| the —— of the Engine propo acres by Supplying a an extra 12 pounds pressure to it, without any 
ye) cost of a in most cases, They can be in any position, and will work with overhead 

: water, or will draw their own water up from a me or other source. They can also be placed under 
water in a canal, pond, or river, and can be used as water lifters, raising the water up to 80 ft, high at 
the same time that they give a substantial vacuum behind the piston. 


























AssasS Zr 





THIS INVENTION 18 WELL WORTH THE ATTENTION OF ALL STEAM USERS. RESULTS GUARANTEED. 





PRIOES, &., ON APPLIOATION TO 


{KORTING BROS. Engineers, 86, Queen St., London, £.0. 


PATENT MIGA GREASE 


SAVES BO TO OBO PER CENT. OVER COST OF OIL. USED ON ALL KINDS OF MACHINERY AND SPECIALLY ADAPTED FOR INDIA & HOT CLIMATES, 


PATENT MICA-COTTON PACKING. PATENT MIGA-FLAX PACKING. 
PATENT MIGA-ASBESTOS PACKING. PATENT MICA-INDIA-RUBBER PACKING. 


WILL STAND ANY DEGREE OF HEAT AND ARE SELF-LUBRICATING. 


The sere of these Packings over ordinary Packings are :—THEY DO NOT HARDEN IN THE GLANDS. THEY ARE MORE DURABLE. THEY DO 
NOT SCORE THE RODS, but put a MICA SURFACE on them similar in appearance to Electro Plate. They are 25 per cent. lighter than erdinary Packings. 











SOLH PROPRINDTORS AND MANUFAOCTURAIRS, 


THE MICA LUBRICANT CO., 


sSsoutTe SE saterenaar ait ENGLAND. (Ragietored)™ 


Telegraphic Address: “MICA, SOUTH SHIELDS.’ National Telephone No. 2077. 9408 


VICKERS, SONS & CO., LIMITED, SHEFFIELD. | 


London Office, 28, Victoria Street, Westminster, S.W. 
TOOL STHHL OF ALL DHSORIPTIONS. | 
BEST CAST STEEL TYRES, CRANK & STRAIGHT AXLES. 


MARINE CRANK & STRAIGHT SHAFTING & PROPELLERS. 


SOLID CAST STEEL CROSSINGS, BELLS AND HEAVY STEEL CASTINGS. 
CONTRACTORS TO THE BRITISH GOVERNMENT FOR 


FINISHED GUNS, GUN FORGINGS, STEEL SHELLS. 
SOLID STEEL ARMOUR PLATES. - 
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THE SPHINGTER HOSE & ENGINEERING CO., Lr. 


Head Offices: 9, MOORFIELDS, LONDON, E.C. 
WORKS: Sphincter Works, Emerson Street, Southwark, S.E.; Vulcan Engineering Works, Northampton. 


IMPORTANT NOTICES. “HERCULES” IMPORTANT NOTICES. 


BRAND, pega. 
MEDALS. 
We only Supply the First, Original 


The Sphincter Co. has secured the only Exhibition 
Awards obtained exclusively and distinctively 
and Genuine Sphincter Grip Hose. 


for Armoured Hose, viz.:—Medals and Diplomas 
at Paris, 1889; Brighton, 1889; Birmingham, 1889 
Edinburgh, 1890; London (Crystal Palace Mining 

LAW SUITS. 
No Decision, important or otherwise, 
has been given against this Company in 


Exhibition) 1890; Antwerp, 1891; London (Inter- 
national Horticultnral Exhibition) 1893; &c. 
relation to Sphincter Grip Armoured 
Hose. 


Full particulars of the advertised 
“ JUDGMENT in the HIGH COURT of 
JUSTICE” forwarded on application. 


BEWARE OF MISLEADING 
STATEMENTS. 















































TRADE. 
The Sphincter Company has sup- 
plied more Armoured Hose than 
all other Makers in Great Britain 
put together. Specify in Orders 
or Enquiries, ‘‘HERCULES” Brand. 


THE SPHINCTER COMPANY 
COMMAND THE MARKET 


and intend to maintain their supremacy by 
supplying Goods of undoubted Quality, 


See Advertisement which has AT THE LOWEST POSSIBLE PRICES, 
The Sphincter Hose Co. were the first to make 


regularly appeared, weekly, for LZ) - were th 
the last five years, page 4 of ~s << <i eee “< Toop ope thei Sede Owners of the Ovigtadl Panes. 


The Sphincter Co.’s Sales otf Armoured Hose are 
this Journal. steadily increasing. They Defy Competition. 












“ HERCULES” 
BRAND, Fee¢ 














REGISTERED TRADE MARK. 


McOULLOOH, SONS, & KENNEDY, L: Vulcan Works, KILMARNOCK. [tess 


Mechanical and Electrical Engineors, Founders, and Bollermakers, &c. Sole Licencees and Makers, for Scotland, for 


AUTOMATIO EXPANSION roy nig Keonomical, Perfectly Regular. 


4 UTO EXPANSION APPARATUS, { a8. 
Dr Proell 6 Patent RIGHAPERD FLYWHEEL GOVERNOR SNCHIES Tih Inomati Expansion. 
‘ ISOCHRONOUS SPRING GOVERNOR, the most efficient and powerful ever invented. 
MARINE GOVERNOR, sffoctively prohibiting’ any racing of Scrow Propellers, 






















































PROPRIETORS and SOLE MANUFAOTURERS of oe ine Automatic — ae at 
Self-Regulating Slow Speed — teanwas Pat gh pnd a thdhard bet Covin Haglace, aod peg 
| per cent, 
DYNAMO for Steamships, sags sii pana GREATEST SIMPLIOITY | EASY APPLICATION. 
( 2 (ron-clad Alternators. 
\_4 Tranef Thousands of Installations tn all parts, 

Results strictly guaranteed in every case. 

Complete Ship Lighting Plante. Line of Boiler-pressure. 
Central Station Plants. «©} = Diagram fm bs sie Engine under the | 
ire Lampe. - Ce ‘Oi O, 70 2 s 
High <“——_ . * 
Patent Piston a _ ft 
tn al | 

lind other Specialities. peng PRE PES 
MAKERS OF 3 40 athe ine ¢ 
Stationary Engines of all kinds, oo =e odie hae | 9 
» vatus. Steam savii 

tron, Brase, Steel, and Malleable | . ” iy r 
; Castings. xX a f uF r.) <—+ 
Mills, Factories, Boilere, Girdere, Tanks. For full Particulars, Porontonn, Toetimneaiat. and Prices, apply as above, or to 

% Pithead Frames, : oo e ent oO e rPatentee— 
Electro-motive Power. totete, | HERMANN KUHNE, 25-35, New Broad St., London, B.C. 











THE LEEDS STEEL WORKS LIMITED 


LEE DS. 
MANUFACTURERS OF 


ROLLED STEEL JOISTS, CHANNELS, TRAMRAILS, Etc. 


LARCE STOCK OF ALL SIZES AT Lae 
London Offices(for Sales) H.JS. SKELTON $ C2., l2 £L1mé Saeet; Ee 





T —— 


SECTIONS. or JoisTS. | COMPOUND SPLAY GIRDER | SECTIONS of CHANNELS 
16 «6+ $6 4218s 8x5 - 30/65 CIRDERS. CHANNEL. TRAMRAILS| 


2F 
16 a 8 
34 
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40x 
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BLOOMS |1BILLE TS” TINBARS. 


Lin fo 101n SY I% lode Square 10lL fo 3§ 1 
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Vora in Chicknes 








mE. VV SECTIONS “CONTIN. UALLY BEINC ADDED TO THIS” LIST 
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For Water Supply, Pumping, Grinding, &c. 


PICKING, HOPKINS & C0,, 


ARNOLD WORKS, BOW, LONDON. 








AGENTS WANTED | 





TO BRASSFOUNDERS AND OTHERS. 


STIFF & SONS, 


LAMBETH, 
LONDON, 


MANUFACTURERS OF 
BEST QUALITY 


PLUMBAGO CROCIBLES 


POROUS CELLS, BATTERY JARS, 


INSULATORS, CHEMICAL APPARATUS, == 


and GENERAL and SANITARY 6422. 
STONEWARE and TERRA-COTTA. | 


East Ferry Road Engineering WorksCo. La. 


MILLWALL, LONDON, E. 











Gold Medal, Inventions Exhibition. 100 | 
F. BE. DUCKHAM’S PATENT SUSPENDED WEIGHING 
MACHINES, PATENT COMPOUND HYDRAULIC CRANES. 
GRAIN ELEVATORS, ENGINES, DREDGERS, &c. 


Electric Motors. £ g ~ 

gi (0S 

ii aie 33/0 
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pid he eee ee ie sO Oe 
{2° ‘= "CATALOGUES AND PRICES ON APPLICATION. —— Ha 





| 


me 


R. WARNER & CO. 


27, JEWIN CRESCENT, E.C. 


Telegraphic Address “ HYDROLOGICAL, LONDON.” 


TREBLE PLUNGER PUMPS 


For Collieries, Water Works, Breweries, Paper Mills, &c. 
arranged for driving either by Ropes, Belting, Shafting, 
direct or combined, with Steam, Gas, Oil Engines, or 


_— 5 




























(Formerly Branch of John Warner & Sons, Cripplegate, London). 


OROMER WATER. SUPPLY. 
Derar Sirs.—Herewith I have the pleasure to enclose a final Certificate in this matter, and I would wish to express my thanks for the very 
satisfactory way in which you have executed the work and carried out your contract, Yours faithfully, 9568—2 
Messrs. R. WARNER & Co. J. O. MELLISS, C.E., 232, Gresham House, E.C. 














MACHINE TOOLS. 


\ yl” i ¥ 


= 
Nan = = 75 


a or in 
_ -4 


/ yl wD 
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zt we 





SHEPHERD, HILL & CO., Leeds, Yorkshire. 


Manufacturers of all kinds of Slide Lathes, Planing, Shaping, slotting. Boring, Drilling, Punching, Shearing, 
Bending and Serewing Machines, suitable for every class 0 Engineers and Shipbuilders. 76 


=e. Ek. STACEY, 


Heeley Bridge Foundry, SHEFFIELD. 


PATENT STEAM HAMMERS 


To work both self-acting and by hand, and will 


STRIKE A DEAD BLOW. 


¥. H. STACEY’S PATENT VALVE MOTION 
has been fixed on other makers’ hammers and effects a great 
saving in the cost of working. 


| SOLE MAKER OF THE 177 


eee, WILKINSON Patent PRESSURE BLOWER 4 
= - (IMPROVED BAKER) = 


FOR CUPOLAS, SMITHS’ FIRES, &c. = 
Construction and Small Power required to drive. —=%5 

























Ite principal advantages are Simple 


The BURHAM BRICK, LIME, & CEMENT CO., Ltd., 
7, NICHOLAS LANE, LOMBARD STREET, LONDON, E.C. 
BURHAM WORKS, veer AYLESFORD, KENT. 

London Depots: BUBHAM WHARF, Belvedere Road, Lambeth; VICTORIA WHARF and Draw Dock, Nine Elms. 
PORTLAND, SHEPPY, AND ROMAN CER EN 


Grey Stone and White Flare Lime. Great Culand Oliff Hydraulic Lime. 219 
Gault and Clamp Burnt Bricks, Cornice Tiles and Tubes, Pether’s Patent Diaper Bricks, &c. 


























Dec. 29, 1893.] ENGINEERING. 


[SUPPLEMENT page XIII] 








HANNA, DONALD & WILSON, 


ENGINEERS, ie ‘reese and SHIPBUILDERS. 


ap TIN 
Ls — ee mel 


uudidddbetaa me 
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: FIRST-CLASS TORPEDO ENGINES AS SUPPLIED TO ADMIRALTY A INDIAN GOVERNMENT. 


BEBE YT WORE S, PAISLEwY. was 


p Telegraphic Address: ‘‘ DONALD, PAISLEY.” 














| 





FOR MINE VENTILATION, BLAST, FORCED DRAUGHT, &c. 


pita & FROUDE, Birmingham & Manchester. 





BLAST FAN, 








PENMAN & CO., 


Caledonian Boiler Works, aLASGOW 


London Office, 20, Bucklersbury, E.C. 












MAKHRS of ALL TYPHS of 


SEs HIGH-PRESSURE 
: vary: Dan ea a 
‘| WHICH ie ee Steal Boilers, 
HEAVY MAGHINERY AT THE In IRON & STEEL. 








Eoin de 7! Se: 
loca 
flues borec 


= cndcornte thinned ciding fracture. re by 






machi 
9962 





Always a number of new Steam Bollers 
ready for IMME. ATE. DELIVERY. 





JOHN BELLAMY 


Engineer and Boiler Maker, 
MILLWALL, LONDON, 


Telegraphic Address: “ Bellamy, London.’ 


Telephone No, 5157. 


La il 
4 | i 


| 
| i 


Lee 





High-Class 
Tanks, Cisterns, Cylinders, &c. *’ 


H. & K. LUPTON, 


ENGINEERS, COVENTRY. 


FEED WATER HEATERS, 


Engines, Machine Tools, &c. 


See large Advt. last and next week, 55 














er UNION FIRE CLAY — 7 





WHERE OTHERS MELT OR SPLIT UP CLENBOIC STANDS 
4, WEST REGENT ST., GLASGOW. 235 


HOLDEN’S 
LIQUID FUEL 
SYSTEM. 


for Loco,,; Marine and Stationary Boilers, 


_AITE & OARLTON 
Victoria Street, LONDON. 





63, Queen 


BOIL BY STEAM 
HEATING OR BOILING BY STEAM 


The objectionable noise when boiling by steam 
is entirely done away with, and the liquor 
Heated or Boiled Quickly, Economically, 


and Silently. 
UST na PRICES. t 
. i . 
de. Sos. 60s 65, pipe 
10 rarer 1 









NUMEROUS TESTIMONIALS, 


PICKING, HOPKINS & CO.,BOW, LONDON. 
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JA. FAY & 60.8 


Patent IMPROVED 


wo Wood-Working i 
Machinery. — 


Awarded the Grand Prix, 
Highest Award at Paris Exhibition, 1889. | 








No, 2 Centennial Surface Planer, 








Sore Evrorean AGENTs: 


f THE PROJRCTILE CO., Ltd, 


NEW ROAD, WANDSWORTH ROAD, 
LONDON, S.w. 





















RICHARD KELL & CO., 
Newcastle-on-Tyne, 


HSTABLISHED 1784. 








GRINDSTONES TURNED TRUE 
BY MACHINERY. 


255 


ee & HORSFIELD 


Chapel-en-le-Frith, 


DERBYSHIRE. 


MECHANICAL 
ENGINEERS. 





















A large number of 
our standard sizes 








99, Fenchurch 8St., E.C. 











of Engines in stock 
to supply Shipping 
orders, 















ILLUSTRATED 


PRICE LISTS 
TERMS 


ON APPLICATION. 




















NEW DESIGNS 


oF 


HIGH-SPEED 
ENGINES, 


BOTH 
VERTICAL 
AND 9456 
HORIZONTAL. 


Telegraphic Address : 
“ FORGE, 






















* Chapel-en-le-Frith.” 






OVER 25.000 ARE WwokRxAinG. 





INJECTORS 


[FAIRBURN & HALL, 3% “!) 63, ROYAL EXCHANGE, MANCHESTER, 
LONDON: LEEDS: HULL: GLASGOW: 


18, Swinegate. 38-42, Waterhouse Lane. 129, Trongate. 





LABOUR-SAVING TOOLS 


NOBLE & LUND, 


Enginoore and Machine Tool Maker 
BREWERY LANE, FELLING-ON-TYNE. 


TeLEGRAMS—“‘ LATHES, FELLING-ON-TYNE.” 
MAKERS OF 


IMPROVED LATHES. 
PLANING, DRILLING, BORING, & MILLING 
MAOHINES, 


Angle Iron Bending, Plate Bending & nein 
MACHINES, 


onion RNOEERS & SHIPBUILDERS. 
“MAYER & CO., 


KALK, Germany, 


MANUFACTURERS OF 


«< PERFORATED PLATES 


With Round, Long and all other Holes, 
IN ALL METALS. 


Prices, Samples, and Illustrated Catalogues on 
application. 






































ALLEN’S FATENT PORTABLE 
PNEUMATIC RIVETTING MACHINES 
\) 


Uni 





system achine is worked 4 by compre led by a aia bon 

BY this of rivettin, nner is by air, supp A as uw . 

70 lb. per eral ty oid ms of irder work, 4 

the air can be carried by Ord ean in to fresty eevee in 

el ye om ~ camp ‘a 
e direction shown, or suspended horizon air is discharged 


No aecum 
sae Castor pala it the Machine is werking, witho 1 Fe eee of rete eantees as is the case with any 


DE BERGUE & CO., Lim* MANCHESTER. 40 
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GOLD MEDAL at INVENTIONS EXHIBITION. Morton's Patent Extended for Great Merit 


The “ EJ aren CON DENSER.” 





WASNZONOD wOLDarZa 





"$5 to 50 per cent. of Steam Saved. 


Repaejinovs ton i sow mean 
REDUOED PR 8. 
InsEcrors feed 


water of eee ep reattoe tate Bees Delian. 
& efficient apparatus raising & forcing wates 
ctemnaties and erieentphe cease 


ALEX®. MORTON & THOMSON, 


PATENTEES AND SOLE MANUFACTURERS, Od 5290 
96, BUOHANAN STREET, GLASGOW. 


THE ARNOLD GOODWIN IMPROVED PATENT 


WATER METER 


POSITIVE, UNIFORM, 
SILENT AND DURABLE. 


CANNOT CET OUT OF | 
ORDER. 


roast 
MAINTENANCE" 
NIL. , 


Write for ~ ree 


ARNOLD GOODWIN & SON, Sumner St, Southwark Bridge, LONDON, Dll 


Sun Remeea ocean nape all Steam Engines. 
Fue 2 ae without 
Has no moving parte. 





Th 3 Infogiors ts Water Lifters the most sim: 
ese e W ai are the 1o 
communications to be addressed to coat fail 




















CHARLES WINN & 00. BIRMINGHAM 


SAINT THOMAS WORKS, GRANVILLE STREET. 





SCREWING MACHINES 


EFOR TUBES OF BOLTS. 9528 





LONDON—41, Holborn Viaduct. GLASGOW—94, Hope Street. 
LIVERPOOL — 67, Lord St. NEWCASTLE-ON-TYNE— 26, Grey St. 








OVER 5000 IN USE. 


BUSS-SOMBART’S 
PATENT 


», TACHOMETERS & TACHOGRAPHS 


PORTABLE AND ENGINE ROOM PATTERNS. 








SOLE MAKERS: [ 


STRUBE, LTD. 
MAGDEBURG- 


BUGKAU. 149 











THE TEES SIDE IRON 
& ENGINE WORKS CO.,Ltd. 


MIDDLESBROUCH. 





ENGINEERS, IRON FOUNDERS, 
BRIDGE BUILDERS, 


MAKERS OF PIG IRON. _ 


TELEGRAPHIC ADDRESS .- “ TEESSIDE.” 








Agents Wanted. 





Royalties Granted. 





Send for Catalogue. 








Bull Dog Friction Clutch Co., Ld. 


61, ALBION STHPET, 


ile SE LEEDS. - 


TESTS MADE. 


@\HOLBOROW & CO., DupBridce IRON WorKS, STROUD. 


HOLBOROW & CO.’S 


PATENT AUTOMATIC EXPANSION ENCINES, e: 





LARS, Od 5678 


STEAM USERS, BEFORE BBYING. PLEASE SEND FOR PRICE LISTS AND 
London Agent: W. BOBY, 4.™.10.z., 16, Union Court, Old Broad Street, B.C. 
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no PRE 














==" RICE & CO Elland Road. LEEDS. 
f. BOOTH & CO., wontons, HALIFAX, ENCLAND, 








— MAEKERS OF — 


Special and General MACHINE TOOLS for Engineers, Boilermakers, Shipbuilders, &, 
azso STEAM ag gi Speen as 


ON ADMIRALTY LIST FOR MACHINE TOOLS. 











For all purposes. References in every part of the Globe. 


Selected for developing the LARGEST WATER POWER PLANT for 
ELECTRIC LIGHTING PURPOSES ever installed in Great Britain, 


STHADM & POWER PUMPS. 
FREDERIC NELL, 16, Mark Lane, LONDON. 














The , “Compactan” Feed Water Heaters, Evaporators & Distillers. 
Ep SUITABLE FOR EVERY REQUIREMENT, LAND OR MARINE. Vs a 
Un, _ 7 ps 





ve coRRESPONDENOEB «INVITAD. i sew 


Sole Makers: JOHN KIRKALDY, LIMITED, 
-disitiin _40, WEST_INDIA_DOCK ROAD, LONDON. ww = =~ _- 
PLANTS : , | ic PLANTS 


eee < , 2 ; oF . | co, a. 


eens = i eer aia \ all COLD DRAWN 
TUBES. a = t \N = ss Seamless. a] 


Buttwelded : ae “ : ' 3 TUBES. 


Lak. —_' = 


TUBES. __WEDN ESBURY. * “aegee «COPPER TUBES, 


Rf) qT WATER-TUBE STEAM BOILER 


First Patent, 1867. Latest Model, 1893. 


CONRAD KNAP & CO., II, QUEEN VICTORIA ST., LONDON, E.C. 


Telegrams: “CONRAD, LONDON.” 


























Ge 
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THE EDISON & SWAN UNITED 


ELECTRIC LIGHT COMPANY, LIMITED. 
Eiead Office - - 100, Victoria Street, S.w. 


The Largest Manufacturers of INCANDESCENCE ELECTRIC LAMPS and ELECTRIC LIGHT 
FITTINGS and INSTRUMENTS in the British Empire. 


EDISON & SWAN manufacture everything connected with Electric Lighting, viz. :—Accumulators, Alternators, Ammeters, Batteries, Brackets, Cables, Carbons, 

Casings, Cells, Cell Testers, Ceiling Plates, Cutouts, Distributing Boards, Dynamos, Electric Lamps (1000 shapes, sizes and colours from .25 to 2000 Candle Power), 

Electric Light Fittings, Engines, Electroliers, Fuses, Fuseboards, Galvanometers, German Silver Wire, Holders (every kind is covered by the Company’s Patents), 

Incandescence Lamps, Insulators, Lead Wire, Lead-covered Cables, Linesman’s Tools, Measuring Instruments, Meters, Motors, Nickel Plating, Portable Lamps, 

Potentiometers, Receivers, Recording Instruments, Regulators, Resistances, Resistance Coils, Rheostats, Storage Batteries, Standards, Switches, Switchboards, 
Testing Instruments, Transformers, Voltmeters, Wattmeters, Wires, &c., &c. 

















gee TRADE MARK—EDISWAN. we ALL COODS STRICTLY TO FIRE INSURANCE RULES. 
Gee SECURE SAFETY BY USING EDISWAN GOODS. HAVE NO OTHERS. 





WAREHOUSES, SHOW ROOMS & OFFICES WHERE ae CAN BE SEEN LIGHTED AT ANY TIME: 


CITY—110, Cannon St. CARDIFF—111, Bute Docks HULL—1, Grosvenor Buildings, Carr Lane. 

WEST END-—50, Parliament St. DUBLIN—12, Dawson St. LEEDS—127, Albion St. 

BELFAST—134, Royal Avenue. DUNDEE~17, Castle St. LIVERPOOL—6, Tower Gardens, Water St. 

BIRMINGHAM—14 & 16, Martineau St. GLASGOW—153, West George St. NEWCASTLE-ON-TYNE—2 to 8, Pilgrim St. 
WORKS - -_ - - PONDER’S END; SOUTH BENWELL, NEWCASTLE-ON-TYNE. 


WRITE FOR FOLLY ILLUSTRATED CATALOGUE, FREE ANYWHERE. 








HARVEY & GO., LTD. 


HAYLE, CORNWALL. 


ESTABLISHED OVER A CENTURY. 





MANUFACTURERS OF 


PUMPING MACHINERY of the Heaviest Description. 
GENERAL MINING MACHINERY. 

MARINE ENGINES up to 3000 LHP. MILL ENGINES. 
CORNISH AND LANCASHIRE BOILERS. 
MARINE BOILERS. 

IRON AND STEEL STEAMERS up to 4000 Tons. 
FORGINGS of all kinds. 


ERECTION OF MACHINERY UNDERTAKEN IN ANY PART OF 
THE WORLD. SHIPPED DIRECT FROM HAYLE. 


62° Please Note South African Branch :— 
HARVEY & CO., Limited, Box 953, JOHANNESBURG. 


Telegraphic Address: “ Penpol, Johannesburg.” 9825 


MIL ENGINES ( OF VARIOUS sig ROPE “OR BELT | LONDON OFFICES: 186, 187 & 188, GRESHAM HOUSE, E.C. 
Tyr A GA Ox. A. exscorros WEEE ATL, 


Stands Heavier Pressures 








without which NONE 


Li IS GENUINE. any other Metal in the World. 
The MAGNOLIA ANTI-FRICTION METAL CO. of GT. BRITAIN, 


76, QUEEN VICTORIA STREET, LONDON, E.C., snd 38, VICTORIA BUILDINGS, 02088 STREET, MANCHESTER, 








, 
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thos Sale, an Entirely New 


BUCKET DREDGER, newest make; capacity 
350 tons per hour, compound engine, W. surface con- 
densation.—Address, D 657, Offices of ——€8 


or Sale, Iron Roof, 180 fb. 


long, 50 ft. span, with covering of best galvanized 
corrugated sheet- ~op never keen erected ; a bargain. 
—Particulars on application to MACARTHUR and 
FARIE, 149, West George Street, Glasgow. D 443 


er Sale, Priestman Oil 


ENGINE, 11 B.HP., first-class order. Also 
58 K1 7 PLATE, E.P.S. Cells, Switches, &., &c. No 
reasonable offer refused. Clearing out for larger 
plant.—C. LAMOTHE, Brandon, Suffolk. D 821 


yr Sale, Three Wrought-iron 


CYLINDERS, domed top and bottom, fitted 
with agitators and copper coils inside ; been used for 
crystallising paraffin wax. Alsoa CORNISH BOILER. 
ad he a LA ft. diameter, with one safety valve an 

ve.—For particulars, apply by letter to 
T. “HUNT & SONS, Bridge Street West, res 
774 


n Sale, Light Draft Steel 


STEAM LAUNCHES, suitable for tugs, 
sengers or cargo, ready for machinery ; arrang' 
suit purchasers; 65 ft. by 12 ft. by 6h ft., 55 ft. = 
11 ft. by 6 ft., 56 ft. by 10 ft. by 6 ft., 62 ft. by 10 ft. 
by 5} ft., 45 ft. by 10 ft. by 54 ft. —Address, QUEEN’S 
FERRY SHIPBUILDING & ENGINEERING CO., 
Ltd., Flintshire. D 486 


nSale; Ready for Delivery: 


Slotting Mecbine, 18 i nf admits 6 ft. diam. 
sg Drilling Machine, Self- -acting, for slots 13in. by 

















by 12 in. 

Lathes, 12 to 14 in. centre, 20 ft. bed, 8.8.8. and 8, 
Do. 10 Lhd “— ” i ” ” do. 
Do. 8 in. 9 


8,, do. 

Do. 6} ,, 6 ft. "and 8 ft., do. 
Radial Dri ing Machines, 6 ft. and 4 ft. 6 in. 
Shaping Machine (two tables), 12 in. stroke. 
Sorewing Machines (Brown’s patent), 1} in. Whit- 

worth thread. 

Steam Hammers, 3 ewt. and 5 cwt. 
Railway Wheel Press (Hydraulic). 
Double Vertical Enclosed Engine for Electric Light 

Driving, a diam. cylinders, 7 in. stroke. 

Punchin C & MACNAB, Hyde Manc ended), J by. 
POLLOOK & MACNAB, Hyde, Manchester. 


Ready for Delivery, High 


class new 6 ft. Radial DRILLING aes 
one ditto 4 ft. 6 in. radius, and one 5-cwt Seif-actin 
STEAM HAMMER.—GEO. BOOTH & OO., Centra 
Ironworks, Halifax. 


100 MachineTools ,comprising 


Lathes, Drills, Planers, Shapers, Engines, 
Steam Hammers, 
SCOTT BROS., 








&c., now ready.—For list apply, 
‘Halifax. See Illus. Advt., last wee 


ne Lancashire Steel Redler, 


28 ft. long, 7 ft. diameter; ring seam euhe 
with complete fittings ; working steam pressure 80 Ib. 
to square inch. 

One Galloway Boiler, by Galloway & Sons, Man- 
chester, 22 ft. long, 6 ft. 6 in. in diameter, with com- 
plete fittings ; ; working steam pressure 45 Ib. to 
square inch, 

One Lancashire Boiler, 30 {t. long, 7 ft. diameter, by 
Hill & Sons, Heywood, with complete fittings ; work- 
ing steam pressure 45 Ib. to square inch. 

Three Root’s Boilers, consisting each of 96 tubes, 
Oft. 4 in. long, , 4} in. diameter, with fittings ; working 
pressure 120 lb. to square inch. Price low. 

The whole complete and in perfect working order. 

KYNOCK, Witton, Birmingham. D 793 


Qugar Machinery. —Remaining 


portions of a first-class plant of Sugar Machinery 
are now OFFERED at about HALF original COST.— 
For particulars apply to MACARTHUR & FARIE, 
149, West George Street, Glasgow. D 443 


Dredger for Sale, in First- 


rate working order ; neki of raising about 
1000 tons per day from a depth of 19 ft. at very small 
cost ; shoots deliver on either side; now at work in 
English port ; immediate delivery ean be given; 
price moderate.— Address, D 604, Offices of Enar- 
NEBRING. D 604 


[Plank Locomotives (Two) 5 ft. 
6in. gauge, 10 in. cylinders by 18 in. stroke, 
ready for delivery. Also TANK LOCOMOTIVE 

4 ft. 8hin. gauge, 14 in. cylinders by 20 in. stroke. 
—Full rticulars and price on application to J. 
MONKHOUSE CARTMELL, 35, West George Street, 
Glasgow. Telegrams: “ Monkhouse, Glasgow.” 174 174 


L_pcomotive ‘Tank Engines for for 


Main Line Traffic, Short Line, eries, Oon- 
tractors, Iron Works, Manufactories, &c., from a 
euperior specification, equal to their first-class Railway 
Engines and specially adapted curves and 
heavy gradients, ma: 4 pe be had at short notice 
from ——— —— ‘ed Statonary & CO., Limited, 
Locomotive, Marine, and Station e Work: 
Gateshead-on-Tyne. _ agin ___-Od 1594 

















AUOTION SALES. 


DUMFRIES IRONWORKS, DUMFRIES. 
(Messrs. McKinnel and Co. giving up business.) 
To General and Hydraulic Engineers, Millwrights, 
Ironfounders, Boiler Makers, Bridge — 
Crane Makers, Agricultural Implement Makers 

Farmers, Metal and Machinery Merchants, 
IMPORTANT SALE OF THE ENTIRE CONTENTS 
OF THE ABOVE-NAMED WORK 


I[ihos. Hill & Co., Mechanical 


and Valuators, are favoured with 

instructions from Messrs. Walker and Sh .iWriters, 
Maxwellton, Dumfries, to SELL by PUBLIO AUC- 

TION, early i in Feprvary, the whole Valuable PLANT 
4 MACHINERY and PATTERNS, comprising : 

and Fy Plants for —— on a trade as General 

se peide 5 Millwrights, Boiler Makers, 

ild f 8, Agricultural Imple- 











ment f Makers, &e. 

fined date of sale will be given short) d 

Catalogues issued. siento te: 
THOS. HILL & CO., Consulting Engineers, Me- 


mouth, Glasgow. 


EXTENSIVE SALE OF VALUABLE MACHINERY. 
At Heriorrizup Encingerina Works, Leith Walk, 
Edinburgh, on Taurspay and Fripay, the 18th and 


19th January, 1894, at Eleven o’clock each day. 


M r. Dowell, instructed by 

Messrs. Howpen & Mowuueson, C.A., will 
SELL, unreservedly, the whole of the VALUABLE 
PLANT belonging to the estate of 

Messrs. HERBERT & CO. 

The Machinery is of the highest order, a consider- 
able portion recently supplied with all modern im- 
rovements, and comprises Seven Grooving Machines 
or chilled rolle, 24 Gap, Surfacing, Screw-cutting and 
other Lathes, of the best description, having beds up 
to 29 ft. and 31} in. centres, made up to 5 ft. 2} in., 
with double bed 5 ft. 6in. wide, with triple- geared 
brakes and all the most approved self-acting gearing 
and appurtenances; large Planing Machine, to cut 
18 ft. 43 5 ft. by 5 ft., self-acting in all cuts; smaller 
ditto, to cut 6 ft. by 33 in. by 36 in. double-headed 
Shaping Machine, three Grinding Machines, with 6 ft. 
to 14 ft. beds by 28 in. to 36 in. with overhead gear- 
ing, &c., double-geared Radial Drills, 3 ft., 4 ft., and 
5ft. 6in. arms, with self-acting raising gear up to 36in., 
large Roll Boring Machine, Milling, Profiling, Cutter 
Grinding, Twist Drill Grinding, and other Machines ; 
Self-acting Boring Bar, Overhead and Underground 
Shafting, with Pulleys, Cones, Drums and Brackets ; 
three Hand Travelling Cranes, 25 ft., 35 ft., and 50 tt. 
) pans: 8-ton Jib Orane, Crab Winches, two Steam 

nes with double-flued Lancashire and Cornish 

Boi ers; Set of Bending Rolls, 9 ft. 6 in. long ; 6 cwt. 
Steam Hammer, several tons of Engineers’ and Smiths’ 
Tools, 28 Vices of various sizes, Anvils, Hearths and 
Cranes ; Small Lathes for iron and wood, Iron Saw 
Bench, ‘Grindstones, Carter’s Patent Saw for cold i iron, 
Hydraulic Forcing Press, Screw and Hydraulic Jacks, 
Cast-iron Surface Plates, 7 ft. by 5ft., and smaller ; 
Service Mandrils, Dwangs, Boring Bars, Cart and 
Platform Weighing Machines up to 8 tons ; Bogies 
Barrows, Ladders, Joiners’ Benches, Cramps and 
Augurs, ‘and a very important quantity of Material 
of all sorts in store, Steel and Iron Bars, Timber, &c., 
together with Roller Mills, Chilled Rolls of various 
sizes, Calender and Rubber-covered Rolls, &c. Also 
Office and Draughtsmens’ Furniture, Chubb’s Safe, 
with double doors, 42 in. by 36 in. by 24 in., Cylinder 
Business Table, Press with 60 drawers, Press for Plans 
and Tables, Double and Single Desks, &c. 

Full particulars in Catalogue, to be forwarded on 
application to the AUCTIONEER, No. 18, George 
Street, Edinburgh. D811 


MISCELLANEOUS. 








URAL AND SIBERIA. 


Sp plendid Opening for Intro- 

ducing English Machinery and Industries. 
A life-long Suttons in Siberia, is READY to TAKE 
UP suitable AGENCIES. First-class references and 
particulars on application. — THOMAS WARD- 
ROPPER, Consulting Engineer and Commission 
Agent, Technical Bureau, ‘ Ural,” aera - 





Prulsometer Steam Pumps on 


HIRE, with or without boilers, pipes, fittings, 
&c., with option of purchase, by arrangement. Tele- 
graphic address: Mer el London.” A large 
stock kept of all sizes. -PULSOMETER ENGINE 
ING CO., Ltv., Nine Elms Iron Works, London, 8. > 


apital.— Firms, Well-estab- 
lished, with good bank reference, can have their 

own BILLS DISCOUNTED at Ban . Noagents. 
—Address, in confidence, DISCOUNT, care of 54, 
New Oxford Street, W.C. D 759 


? R 
Begs shaw’s Wrought-iron Pul- 

YS, as used in Government De enta, 
are the stron gest, a and best in the market. 
pana delivery given. Illustrated — list, contain- 
ing for transmission of power b wheels, belts, 
ropes, and shafts, free.—J. BAGSHA & SONS, — 
Engineers, Batley, Yorkshire. 


radford’s High. -class Mo. 
CHINERY OILS and CYLINDER GREASES. 

The best and cheapest on the market. Successfully 
used and most highly spoken of by thousands of lead- 
ing firms.— For Fp my circulars and prices, 
address, JOHN BRADFORD & SONS, Liverpool. 
Telegraphic address, ‘* Lubricants.” Agents a 


Boilers, all Kinds and Sizes: 


Vertical x Tube, Multitubular, Loco. - “type, 
Cornish, Lancashire and ‘ Field” be. 
GRANTHAM CRANK & IRON CO., L1p., Grantham, 


[rank Locomotives, 4 or ; 


wheels coupled. a cification and workman- 

ship equal to Main Line es.—Apply to R. & W. 
HAWTHORN, LESLIE & CO. » Ltd., neers, New- 
castle-on-' Tyne. See Advt., last week, page {. 9914 




















ohn Norman, 
Engineer, Millwright, Boiler Maker, 
Consulting Engineer & Licensed Valuer of Machinery, 
1814, St. Vincent Street, Glasgow. 9 
_Plans and Specifications made out as required. 


ocomotive Tank Engines 
always in stock or progress.—HUDSWELL, 
OLARKE & CO., Railway Foundry, Leeds, Sole Makers 
of “ RODGERS’ PULLEYS 4 (Registered), Entirel. 
Wrought Iron. See Illus. Advt., page 55. Od 64 





=| [t2Wings, Plans, Tracings, 

&c., executed with Accuracy and Despatch, on 

moderate terms, by MESSER and THORPE, Mecha- 

nical and or Draughtsmen, 8, Quality Court, 

Chancery Lane, W.C. Od 506 
M. & T. are thoroughly practical Engineers. — 


Qmall Engineering Works to 


LET, having siding accommodation to railway ; 
with motive power and machine tools. Conveniently 
situated in the Midland coal and iron district. — 
Address, D 705, Offices of ENGINEERING. D 705 


( ; loucester Railway Carriage 
cae WAGON CO., Lrp., Gloucester. Passenger 
es and Wagons. Luard & Lindsley’ Couplings. 

oe Tienes Advertisement last week, page 15. 9778 


P & W. MacLellan, Limited, 


CLUTHA WORKS, GLASGOW, 
MANUFACTURERS OF 
a go ages a WAGONS 
VERY DESCRIPTIO’ 
RAILWAY IRONWORK, BRIDGES, ROOFING, &o. 
peste woes 129, Trongate, Guas 8547 
Office : 8, Gt. Winchester: st, London, E.C. 


eiheAshburyRailway Carriage 


AND = OOMPANY (Limited), 
nshaw, Manchester 

MANUFACTU: ERS of RAILWAY CARRIAGES, 
WAGONS, and TRAMWAY CARS. Also Cars for Elec- 
tric and Light Railways, Railway Ironwork, Carri 
and Wagon Wheels, Mansell’s Wood Centred Wheels, 
Hydraulic Pressed Wrought-iron Wheels, Iron Roofing, 
Bridgework, Turntables, Water Columns, ee 
Ironwork and Contractors’ Plant. Od 501 

Wagons built for Cash, or for deferred payment, 

London Office: 1, Westminster Chambers, 8.W. 


the Oldbury Railway Carriage 

AND WAGON COMPANY, Limited. 
ESTABLISHED 1847. 
OLpBury Works, near BIRMINGHAM, Manufacturers of 
RAILWAY CARRIAGES, WAGONS and TRAMCARS, 
and every description of IRONWORK, either for 
Cash or for Payment over a period of years. Railway 
Wagons for Hire, 


Chief Offices— 
OLDBURY WORKS, near BIRMINGHAM. 














London Offices— 
7a, LAURENCE POUNTNEY HILL, E.O. 
The Engineering Telegraph Code used. 


he Midland Ry. Carriage 


AND WAGON COMPANY, Limited 
Manufacturers of RAILWAY CARRIAGES, TRAM 
GARS, WAGONS, and RAILWAY IRONWORK of 
every ‘description. Wagons built for Cash, Deferred 
Payment, or Hire. E. JACKSON, Secretary. 
Chief Offices : MIDLAND Works, BIRMINGHAM, 

Branch Works: ABBBY WoRKS, SHREWSBURY. Od 5667 
London Office: Surrotx Hovss, Lauresce Pountrwry HI... 


he Metropolitan Railway 


CARRIAGE & WAGON COMPANY moti | 
Saltley Works, Birmingham, Successors to Messrs. 
JosErPH WricuT and Sons, Manufacturers of Railway 
Ca , Tramway ber A names and Railway 
Ironwork of every descriptio 

RAILWAY CARRIAGES rane WAGONS built ty 
CASH, or upon DEFERRED PAYMENTS 
TENDING over a SERIES of YEARS. 

A large number of COAL, IRONSTONE, BALLAST, 
and other WAGONS to LET on HIRE. 

Manufactory and Chief Office—SantiEy Worss, 











chanical Auctioneers and Valuators, 12 to 80, Spout- 
D779 


Branch Wagon Works—Garaar Eastern Ratway, 
PETERBOROUGH, Od 500 





Established 
1868. 





MPING ENGINES, 
For Docks, = ieee Purposes, Salvage Work, &c. 
The Cheapest and most Efficient Pump in the Market. 
From Newest and most Improved Patterns. 
Specialities : Centrifugal Pumps, Fan Engines and High- 
speed Engines, Hydraulic Presses and Pumps, Hydraulie 
Cranes, Reva nictord: Hydraulic Rivetters, Lifts of all kinds. 


DHRYWTSDALE & CO., 
Bon Accorp Eneins Works, GLASGOW. 9923 
TzLuaraPnic Apprxss: ‘‘ BONACCORD,” GLASGOW. 


TUBES FOR MINES 


ree 
IRON FA 
ost cast mil UCET FlANoes 


N 





LIGHT LAP- WELDED IRON & STEEL 
with Loose Cast-iron = Faucet Flanges, ar 


illustrated, for conveyance of 


AIR, WATER & STEAM. 


Theos Tubes are petiotedy suitable in Mines, 
and combine 


LIGHTNESS, STRENGTH & CHEAPNESS 


The Joint is easily made, and each Tube is tested 
to 700 Ib. pressure per square inch. 


WROUGHT-IRON TUBHS 
FITTED WITH 
Eadie's Patent Hydraulic Joint for Colliery Pumps 
FOR 


PRESSURES 
Up to 4000 Ib. per square Inch. 
Por Prices and Particulars apply to 


JAMES EADIE AND SONS, 


CLYDESDALE TUBE WORKS, 








auxhall Donkey Pumps.— 


Over 12,000 of these well-known = have 
new been manufactured and sold by us di the 
_ Baran sang a. These Pum} tain 


ir position in regard to 
ity, st the competitors which 
meen from time to time arisen since their first intro- 
duction. A large stock is always on hand from which 
orders can be ee eee executed.—ALEX. WILSON 
and CO., uxhall Ironworks, London, S.W. 6200 











Toolmakers’ and Ironfounders’ 

Catalogues and Advertisements 

Photographed and Engraved in 

the Best Style by Improved 
Methods. 


DRAWINGS COPIED. 129 
ELECTROTYPE CASTS FURNISHED. 





wo 


io 
re ae 





STEAM TRAPS 


(See Testimonials) 
For taking the water of condensed Steam from Pipes, Coils, Pans, 
featers, &c., &c., are well known as being the very best for the 
purpose. They ‘are perfectly automatic, require no attention, 
and keep the pipes free from water. 


Extraordinary Results by use of these Traps. 


PICKING, HOPKINS & CO., BOW, E. 











LUMGY, SON & WOOD, 


EIMMITaDbD, 
PATENTEES AND MAKERS OF 


WELDED AND RIVETED 


BOILERS 


For Low Pressure Hot Water Heating 


"FA __ BOILERS 


For Low Pressure 
Steam Heating 
Apparatus. 


BOILERS 


For Conservatories, 
Greenhouses, 
Vineries. 


BOILERS 


is _— Buildings, 
) rd Schools, 
churches & Chapels. 


BOILERS 


For Kitchen Ranges, 
&eo. 


BOILERS 


(Vertical Steam) for 
Contractors’ and 











GOLD AND SILVER MEDALS AWARDED WHEREVER 
EXHIBITED. 


OLDEST & LARGEST MAKERS IN THE WORLD. 
Full Illustrated Lists on Application. 


West Grove Boiler and Safe Works, 
HALIFAX. 
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“Invincible” Centrifugal Pumps aca 


ELEGTRIG MOTORS (DIRECT-AGTING) 


SUITABLE FOR LIFTS UP TO 80 ft. 


EFFIGIENT, COMPACT AND STRONG. 


Adapted to pump fr a into Main Sumps of Coal Mines, 
Manufactor of all ki nds, &c., &c. 


SSS SERRR ERR SRR RRR ERRRSRRRERR REE RR RR RRR BEEBE BEES 


JOHN & HENRY GWYNNE, 


AMMERSMITH IRON WORKS, W., and 


89, enon peice LONDON, E. c. 


“GWYNNE, LONDON.” 


— eet 4 
AND OTHER CASTINGS TO 30 TONS WEIGHT. 
Bridge Builders, ,lron Founders, 
C., oc. 


THE STOCKTON FORGE, STOCKTON-ON-TEES. London Office, 20, VICTORIA STREET, WESTMINSTER, $.W. oases 


STAMP BATTERY FITTINGS « >. 


Crucible Cast-Steel Cams, Tappets. Forged Steel Shoes and Dies. Stamp Heads, &e. 


ASKHAM BROS. & WILSON, LTD., SHEFFIELD. 


TucksGenumne Pacing 





























PUCK & CO. LIMrrEeD 


116, CANNON B estgsi Brssingrine 


RPOOL, CARDIFF, NEWPORT, OUTHA UBLIN, AND MELBOUR 


| IN? DIA- RUBBER, LEATHER & ‘ASBESTOS GOODS. SS 











SUMORE SPT ppp. TUBES, 


COATING OF atl P PE 4 in, to 26 in, Dis, 
HYDRAULIC RAMS, Seep POSITING p C9 


ROLLS, PISTON RODS, Ro, WITH COPPER. LUMire 
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éI> MARSHALL, SONS & CO., L?- 


Britannia Ironworks, GAINSBOROUGH. = oe Marshalls Bis, Menai, 


Address for Telegrams—‘‘ MARSHALLS, GAINSBORO’.” 








High-class Long-stroke Condensing 


LONDON, E.c. 
“bey oot ‘* Engine, London.” Tate No. 6648. Engines, with Proell’s Gear. 


HIGH-CLASS sis we 
BOILERS ent nce 


OF ALL KINDS. 





Sole Licensees in England and 
Ireland for Proell’s Valve Gear. 





Condensing Engines with Hartnell’s . : : SEs 
xpansion Gear. ain ) 4 ‘ 2 . Double-cylinder Engines.” 
Shack & ss — High Pressure or Compound. 


Illustrated Catalogues, 
with 
Current Prices free on 


d = Application. 
, d Engines with ‘andem Compound Suaioce, with c 
Proell’s Gear. Proell’s Gear. _Compoend Gandeveing Engiiee Condensing Siiilie: 


LOOM 


ea FRAC 0 eg =: 


AXLE CHLEBRATHD FIRST-CLASS DYNAMO 


wine TW BRIC A TING OILS mum 


and CYLINDER Head Office—No. 7, Idol Lane, Eastcheap, LONDON, E.C. WIRE ROPE 
LOCOMOTIVE | retepraphio adress: “agosine, London.” WORKS & STORES: ALBION WHARF, BOW BRIDGE, E, retepnone wo. 11,244. 007 | CYCLE, &€. 


























PATENT ROLLED BuUTLER’sSs 


SHAFTING ~ GQ gaaeaame ‘ueces 


; The Kirkstall F Leeds, 
IN IRON AND STEEL, ‘ SOLE MA Ene 9965—6 





——— 
¢ An economy of 25 to 
ee RE a admitted 





» (2) 


quantity 


feat all Wate ts i is 0 LD EN & Qn RO OKE, LTD. 


from Steam Pipes, 
se SALFORD, a ISN 


Required. 
jector (1) started 
and (3) the 
of feed varied as required. 
with water 


overhead. 


automatic Mame 
DiscHal 


| Will lift 12 to 
20 ft. or work 


Take Feed 


Water at | 


erated by one movement. Self-con- 


For all Boiler Pressures, 


‘or any pressure, 
Temp. of | 
150° 


RUSSELL’S 
PATENT 

“BLOW- 
THROUGH” 





qually well atall pressures (15 to 200 Ib.) 


STEAM DRIER & PURIFIER. 
To fit on Steam Pipe, or direct to Boiler. 
team Valve. No Water Cock 


° 


% 
High Lifting.. By half a turn of the lever steam 


Prevents Priming and Broken Joints. 











“THe **1890” SELF-ACTING INJECTOR. 











Friction reduced to a minimum. 
Absolutely Steam Tight. 
is turned on and the In 


Works e 
Entire 
regulated f 
| Boiler 
Press. 

| $6 1b. 


tained 


INJECTORS. 273 





Sole Licensees for Rogtead for ROWAN'S Patent PISTONS. 


SMITH & COVENTRY, L a on eee 
D., MODERN MACHINE TOOLS. 








ASS 


SMITH & COVENTRY Sole Licensees and Makers. PATENT STUD-TURNING AND GHASING LATHE. 
i40 KEY-WAYS WITH ADJUSTABLE STOPS FOR DIAMETERS BEVIL AND MITRE GEARS 
2h im. long x § in. wide x 4 in. deep can be cut in *' “aa pom D LENGTHS. CUT THEORETICALLY CORRECT 


Th le in sizes, styled 
Oomwz ou =z. \ merhe latter size is repre- These jae are 4 made in fifteen different wobie tosen of teeth tch 
Ail to standard measures, either parallel or taper. enemy Lally oan and heavy | types and sizes, to suit ail branches of — ore Gemen tate mae 


KNOWLES’ PATENT KEY-SEATER. 











LARGER MACHINES MADE. machine, capable of vy and broad cuts. dealing with bars from } in. in diameter to 3} in. R86 
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